o

McCracken, Chuck

From: Chuck McCracken

Sent: Thursday, February 25, 2010 3:.03 PM

To: donna kniss@epa.state.oh.us

Cc: Stephen Helmer; Michael Snee; Jim Colleli; David Lipp; Kenneth Barnhart

Subject: Warren WWTP Study

Attachments: OAC 3701-38-02.1 pdf; Request for Reg Concurence.pdf; Warren WWTP Test Study pdf

02.25.2010
Donna:

After discussing the issue with other members of our team, we came to the conclusion that although it would be
a more concise study of the radiological effect of introducing Oil & Gas Well Production Wastewater into the
Warren WWTP, it was not necessary to make them clean out the sludge tank before restarting the test

study. The premise of using “real life scenario” test conditions to do the study under is indeed justified.

That said, we a requesting that the radiological parameters be modified (see attached Warren WWTP Test
Study.pdf) to help us better determine the radiological consequence (if any) of the addition of this waste stream.

Also attached is a copy of the criteria that must be met in order for the sludge to be considered “exempt from
licensure” by ODH (see attached OAC 3701-39-02.1 pdf). Warren WWTP will need to have the post test
sludge analyzed to demonstrate compliance with rule OAC 3701-39-02.1 (B)(1)(c) or OAC 3701-39-02.1

B)()d).

Finally, to help with your requests for approval of use of a waste stream (i.e., incinerator ash), [ have attached a
document that we provide to waste brokers and/or Ohio landfill permit holders that outlines the process that
they must use to request our official regulatory position on the exempt disposal of a waste stream. [f your
requestor was directed to get ODH’s regulatory position, this would be the process they would follow.

Any questions on any of the above, please call.

Charles D, Pclanchen

Supervisor, Bureau of Radiation Protection
Ohio Department of Health

Ph: 614.466.5136

Fx: 614.466.0381
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01-39-02.1 Standards for handling radioactive material.

In accordance with section 3748.21 of the Revised Code, this rule does not apply
to any person to the extent that the person is subject to regulation by the United
States nuclear reguiatory commission. As used in this rule, naturaily occurting
radicactive material (NORM} means any nuclide that is radioactive in its natural
physical state, but does not include source material, byproduct material, or
special nuclear material. As used in this rule, technologicaily anhanced means
the chemical properties or physical state of natural sources of radiation have
heen altered or the potential exposure pathways of natural sources of radiation
to humans have been altered to increase the human radiation exposure. In all
cases where special nuclear material is referenced, that term shall refer to
quantities not sufficient to form a critical mass.

e

The following activities are exempt from licensure, unless the director determings
that the dose received by an average member of the critical group wou id exceed
the dose limit specified in rule 3701:1-38-22(B) of the Administrative Code:

(1) The handling, distribution, or processing of:

(a) Soil containing technolcgically enhanced radium-226 or radium-228 with
a radon emanation rate less than 0.74 becquerels (twenty picocuries)
per square meter per second, provided that the concentration of
technologically enhanced radium-226 or radium-228 in the soil,
averaged over any one hundred square meters, and averaged over the
first fifteen centimeters of soil below the surface, does not exceed one
becquerel (twenty-seven picocuries) per gram;

Soil containing technologically enhanced radium-226 or radium-228 with
a radon emanation rate equal to or greater than 0.74 becquerels
(twenty picocuries) per square meter per second provided that f”?'s
concentration of technologically enhanced radium-226 or radium-228 i
the soil, averaged over any one hundred square meters, and averagad
over the first fifteen centimeters of soil below the surface does not
exceed 0.185 becquerel {five picocuries) per gram;
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Media, other than soil, containing technologically enhanced radium-226
or radium-228 with a radon emanation rate less than 0.74 becquerels
g {twenty ;}%mcwi@f per square meter per second provided that the
' concentration of nologically enhanced radium-226 or radium-228
does not exceed one b gerel (twenty-seven picocuries) per gram;
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ntimeters of soil below the surface is five becquerels (one hundred
thirty-five picocuries) per gram or less;

(f) Media, other than soil, containing NORM other than technologically
enhanced radium-226 or radium-228 provided that the concentration of
NORM is five becquerels (one hundred thirty-five picocuries) per gram
orless; or

o

Materials in the recycling process contaminated with scale or residue not
otherwise exempted or other equipment containing NORM with a
radiation exposure level that does not exceed 0.25 micrograys (twenty-
five microrads) per hour above background at any accessible point.
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The manufacture, wholesale or retail commercial distribution, use, or
disposal of the following products or materials, or the recycling of equipment
used to produce, contain, or transport the following:

{a) Potassium or potassium compounds that have not been isotopically
anriched in the radionuclide potassium-40;

(b} Fossil fuel or byproducts from fossil fuel combustion, including bottom
ash, fly ash, and flue-gas emission control byproducts; or

¢} Material used for building construction, industrial processing,
sandblasting, metal casings, or other NORM in which the radionuclide
content has not been concentrated to a level higher than is found in its
natural state, or zirconium-bearing sands and products produced from
those sands provided that the radicactive constituant is consistent with
the radicactive levels stated in the material safety data sheet
accompanying the zirconium-bearing materiais,

The wholesale and retail commercial distribution, including custom blending,
ossession, and use of the following products or materials or the recycling of
K wipment or contamers used to produce, contain, or transport these
oroducts as miiows

’C}

P

a} Phosphate or potash fertilizer:

(b} Phosphogypsum for agricultural uses if 5
meet the requirements of 40 CF.R. 6
3 CF.R.61.208 as specified in appendix

used for building construction if the materi
not been concentrated to i:}?}?js" tevels than f

ewm;ﬁ%émg contained in this paragraph do not apply to the
cture of phosphate or potash fertihzer.

ihe possession, storage, use, transportation, or commercial distribution of
natural gas and natural gas products or %‘ crude ol and crude ol products
containing NORM. The exemptions contained in this paragraph do not apply



to the processing of natural gas or crude oil or the manufacture of natural
gas products or crude oil products containing NORM.

(5) Possession of produced waters from crude oil or natural gas production
provided that the produced waters are reinjected in a well approved by the
United States environmental protection agency or discharged under the
authority of the United States environmental protection agency.

(6) The possession, storage, use, transportation or commercial distribution of
compressed gases and compressed gas products containing NORM., The
exemptions contained in this paragraph do not apply to the processing of
compressed gas or compressed gas products containing NORM,

(C) Information provided by a licensee or applicant for a license or license renewal
that constitutes a “trade secret” as defined in section 1333.61 of the Revised
Code is not subject to public disclosure in accordance with sections 1333.61 to
1333.89 of the Revised Code.

Effective: 12/22/2008

R.C. 118.032 review dates: (19/15/2008 and 12/01/2013

CERTIFIED ELECTROMICALLY

Certification

12/12/2008

Date

Promuigated Under: 119.03

Statutory Authority: 3748.02

Rule Amplifies: 3748.04

Prior Effactive Dates: 6/6/1997, 10/19/98, 7/22/01, 10/20/02,

4/14/03, 8/15/05, 2/6/06



To: Requesting Organization / Representative

Subject: Request for Regulatory Concurrence

Chapter 3748 of the Ohio Revised Code (ORCY and Ohio Administrative Code (OAC)
rules adopted there under establish that the Ohio Department of Health, Bureau of
Radiation Protection (ODH/BRP) is the State of Ohio Radiation Control Agency and the
licensing agency for possession and use of radioactive materials. However, there are
certain types and quantities of radioactive materials that are exempt from ODH/BRP
licensing requirements. Individuals or organizations seeking to dispose of radioactive
materials that they have determined are exempt from ODH/BRP licensure may elect to
submit a written request for ODH/BRP regulatory concurrence. Please be advised that the
disposal facility owner/operator has the final decision on whether or not a waste is
acceptable for disposal at their facility. ODH/BRP will render a regulatory position on
subject materials provided by the requesting organization. The minimum required
mformation is as follows:

i. Identify the specific OAC regulations that you have determined applies o the
material in question.

* OAC3701-39-02.1, Standards for Handling Radioactive Material

s OAC 3701:1-44-09, Unimportant Quantities of Source Material

» OAC3701;1-40-08, Exempt Concentrations and Appendix

o  OAC 3701:1-40-09. Certain Items Containing Byproduct or Accelerator
Produced Material

> OAC 3701:1-40-11. Exempt Quantities and Appendix

»  OAC 3701 '1‘4041 Selt-Luminous products

s OAC 3701:1-40-13, Gas and Acrosol Detectors Containing Byproduct or
Accelerator Fm&uccd Material

s

2. Provide a detatled history of the subject material including but not limited to:

s Where did it come from?

o What was it used for?’

»  Who wzrsmi}' ossesses It or controls access to 1t? (Name, address, phone)

s Where is the subject material pmxﬁmii y loca d right now?

e [fit's not physically located in Ohio. what (if anv) has been the host state”s
mvolvement thus far? (include hm{ state contact information)




Provide a detailed physical description of the subject material including. but not

(e

Hmited to:

s Physical size (provide dimensions)

» Photographs (provide a 360 degree view)

s MSDS sheets (if any)

o Physical amount (volume, weight. number of pieces)

4. Provide a detailed radiological analysis of subject material including. but not
limited to:

e Radiological survey results (activity in ccpm and/or dose rates on contact and
at 30 cm)

» Supporting quality assurance (calibration records, source checks. surveyor
credentials)

» Radioisotopic analysis of material ( HPGe Gamma specific printout or alpha
spectroscopy with radionuclide identifications and concentrations)

s Supporting quality assurance ( calibration records. results. spikes. duplicates,
operator credentials)

Upon receipt of a request for regulatory concurrence, ODH/BRP will evaluate the
documentation submitted and make a determination of whether or not we agree that the
subject material is exempt from the cited OAC licensing requirement. Upon completion
of our review. a letter of regulatory concurrence or non-concurrence will be issued to
cach requesting organization.

[f vou have any question, please contact Jim Colleli of my statt at 614-728-0882 director
F-mail Jim.Cotlelitg odh.ohio.gov .

Chuck Met
Decommissioning & waste Management
Ohio Department of Health

Bureau of Radiation Protection

oot A
cken. Supervisor



Warren WWTP Test Study: Oil and Gas Well Production Wastewater
Required Analyses

B - Beginning of eight week test period
D - Daily

T - End of eight week test

A - As needed, or non-routine (e.g., after rain event)

W - End of each Monday-Friday 5 day test period

influent
Parameter 001 rziﬁ; 801 901 | Sludge'

streams

Acute toxicity, ceriodaphia dubia w® w° w’

Acute toxicity, pimephales promelas T T T

Chronic toxicity, ceriodaphia dubia w w w

Chronic toxicity, pimephales promelas T T T

Specific conductivity D, A° D,A* WA W, A

Total dissolved solids W AT Tw AR W AT w AT

Chiorides w, A* W,AY W AT w, A B, T

Fluorides T, A TA T, A T.A 8, T

Sulfates T.A T A T A T A

total alkalinity T A T, A T, A TA

total suspended solids T A T.A T, A T, A

total phosphorus T A T A TA T, A

pH W W W W

HEM cil and grease T T T T

SGT-HEM oil and grease T T T T

Metals® T B, T°

Barium, Strontium® W W

Low level mercury T

Hexavalent chromium T

Volatile organic compounds T

Base neutral organic compounds T

Acid organic compounds, including T

pesticides and fotal phenols

MBAS T

CBODs T

CQQ ? st b AR5 713 S 0 1A S 11085

total organic carbon (TOC) T

Total nitrogen 7

Ammonia-nitrogen T

Nitrate/nitrite nitrogen ~~1 T e

Total alpha radiation in pCi/! W,

Total beta radiation in pCi/l

it
il

Total uranium in pCi/l

-~

!
Total radium in pCi/l (or Ra 226 + Ra 228),
Total thorium in pCi/l

i
-

Warren Test Parameter Tabie r1
Febroary 10, 2010




Notes:

1. Sludge after dewatering, before processing

2. Metals (for sludge see note 5): aluminum, antimony, silver, barium, beryliium,
boron, cadmium, chromium, copper, iron, nickel, lead, selenium, stroatium, zinc
Calculated endpoint
Conduct analyses on WET test samples
To develop a brine specific TDS/specific conductivity ratio
Metals regulated by 40 CFR 503
Required if there is a significant increase in total alpha or total beta radiation
During 100,000 gpd weeks

NGO W

Warren Test Parameter Table 11
Fetvuary 10, 2010



McCracken, Chuck

From: Donna Kniss <donna.kniss@epa state.oh.us>
Sent: Tuesday, March 02, 2010 5:07 PM

To: Chuck McCracken

Subject: Re: Brine transportation documentation
Attachments: Warren WWTP flow diagram pdf

Chuck:

We had an internal call this morning, and discussed your additions to the monitoring table. One question was where do
you think the sludge sample should be taken. I have attached a flow diagram for the Warren WWTP. Unfortunately,
the copier that would send me my PDF promptly did not do color, so my notes aren't in red. I have written "liquid
w/solids" at three locations, and "water containing solids" at one location. The solids at the other three locations could
be dewatered, and all 4 sites would still have water entrained in the sludge.

Regarding the DOT documentation, what exactly are you looking for? The Stallion rep said there was a "cradle to
grave" manifesting system for the brine from when it leaves the well site until disposal. I don't know how that ties into
DOT records. And do you want a few example records, or every record? Do you want to contact Patriot and/or Stallion
directly?

Donna

Donna J. Kniss

Ohio Environmental Protection Agency
Division of Surface Water

Northeast District Office

2110 East Aurora Road

Twinsburg, Chio 44087

330-963-1285

fax 330-487-0769

donna.kniss@epa.state.oh.us

>>> Chuck McCracken <Chuck.McCracken@odh.ohio.gov> 3/2/2010 12:31 PM >>>
03.02.2010

Donna:

A question about transportation of the brine into Ohio came up at a meeting our internal TNORM working
group held this morning.

Can you please find out what type of DOT shipping paperwork is being completed for each of these truckloads
of brine from PA into Ohio.

An if possible, can you request that copies of the paperwork for each truckload (manifests, bill of ladings,
etc...) be sent to you.

We would like a copy when you get it.

[f you have questions, please call,

Thanks,



ﬂw D. MMeolvacken

Supervisor, Burcau of Radiation Protection
Ohio Department of Health -

Ph: 614.466.5136

Fx: 614.466.0381

“This e-mail is intended for the sole use of the intended recipient and may contain privileged, sensitive, or protected
health information. If you are not the intended recipient, be advised that the unauthorized use, disclosure, copying,
distribution, or action taken in reliance on the contents of this communication is prohibited. If you have received this e-
mail in error, please notify the sender via telephone or return e-mail and immediately delete this e-mail.”

Ohio Environmental Protection Agency This communication and any response to it may constitute a public record and

thus may be publicly available to anyone who requests it.

Pand
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McCracken, Chuck

From: Chuck McCracken

Sent: Wednesday, March 10, 2010 1:48 PM

To: donna.kniss@epa.state.ch.us

Cc: Michael Snee

Subject: FW: Brine transportation documentation

Attachments: Warren WWTP flow diagram pdf
Donna:

I"ve been unsuccessful in getting you on the phone, so I'm sending this email.

(1) Sludge sampling for rad constituents should occur at the same locations that are being used for non-rad
constituents. My review of the Warren WWTP test study finds that it requires sludge sampling for
chlorides, fluorides and metals. Thus, wherever they are sampling sludge for these 3 constituents,
they should be sampling for the rad constituents as well. As noted in my 02.25.2010 email message,
the Warren WWTP needs to demonstrate compliance with the criteria found in OAC 3701-39-02.1
(B)(1)(c) or OAC 3701-39-02.1 (B)(1)(d) for the sludge to be considered non-licensable by ODH.

(2) If you can give me the contact information for someone knowledgeable of the DOT criteria
underwhich the brine is being shipped from PA to Ohio, [ will contact them directly.

If you have additional questions, please give me a call.

Thanks,

Supervisor, Burcau of Radiation Protection
Ohto Department of Health

Ph: 614.466.5136

Fx: 614.466.0381

From: Donna Kniss [mailto:donna.kniss@epa.state.oh.us]
Sent: Tuesday, March 02, 2010 5:07 PM

To: Chuck McCracken

Subject: Re: Brine transportation documentation

Chuck:

We had an internal call this morning, and discussed your additions to the monitoring table. One guestion was where do
you think the sludge sample should be taken. I have attached a flow diagram for the Warren WWTP. Unfortunately,
the copier that would send me my PDF promptly did not do color, so my notes aren't in red. I have written "liquid
w/solids” at three locations, and "water containing solids” at one location. The solids at the other three locations could
be dewatered, and all 4 sites would still have water entrained in the sludge.

Regarding the DOT documentation, what exactly are you looking for? The Stallion rep said there was a “cradle to
grave” manifesting system for the brine from when it leaves the well site until disposal. I don't know how that ties into
DOT records. And do you want a few example records, or every record? Do you want to contact Patriot and/or Stallion

directly?



Donna

Donna 1. Kniss

Ohio Environmental Protection Agency
Division of Surface Water

Northeast District Office

2110 East Aurora Road

Twinsburg, Chio 44087

330-963-1285

fax 330-487-0769

donna kniss@depa.state.oh.us

>>> Chuck McCracken <Chuck.McCracken@odh.ohio.gov> 3/2/2010 12:31 PM >>>
03.02.2010

Donna:

A question about transportation of the brine into Ohio came up at a meeting our internal TNORM working
group held this morning.

Can you please find out what type of DOT shipping paperwork is being completed for each of these truckloads
of brine from PA into Ohio.

An if possible, can you request that copies of the paperwork for each truckload (manifests, bilt of ladings,
etc...) be sent to you.

We would like a copy when you get it.

If you have questions, please call.

Thanks,

Charles D. Pelracken

Supervisor, Bureau of Radiation Protection
Ohio Department of Health

Ph: 614.466.5136

Fx: 614.466.0381

“This e-mail is intended for the sole use of the intended recipient and may contain privileged, sensitive, or protected
health information. If you are not the intended recipient, be advised that the unauthorized use, disclosure, copying,
distribution, or action taken in reliance on the contents of this communication is prohibited. If you have received this e-
mail in error, please notify the sender via telephone or return e-mail and immediately delete this e-mail.”

Ohio Environmental Protection Agency This communication and any response to it may constitute a public record and

thus may be publicly available to anyone who requests it.
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McCracken, Chuck

From: Donna Kniss <donna kniss@epa. state.oh.us>
Sent: Thursday, March 11, 2010 10:49 AM

To: Chuck McCracken

Subject: Re: FW: Brine transportation documentation
Chuck:

Sorry about not returning your call; it's been crazy.

Regarding the DOT paperwork:
Andy Blocksom, Patriot, 330-853-9321
Mark Wimsatt, Stallion Qilfield, 330-760-4248

From our January meeting, Stallion is actually transporting the brine from the drill site to the Warren WWTP, or at least
coordinates it.

We are planning on visiting Warren next week. Is there anything in particular you want me to ask or look for? I am
going to look at the records they have been keeping on what they're getting and how it's going into their WWTP.

Donna

Donna J. Kniss

Chio Environmental Protection Agency
Division of Surface Water

Northeast District Office

2110 East Aurora Road

Twinsburg, Ohio 44087

330-963-1285

fax 330-487-0769

donna.kniss@epa.state.oh.us

>>> Chuck McCracken <Chuck.McCracken@odh.ohio.gov> 3/10/2010 1:49 PM >>>
Donna:

["ve been unsuccessful in getting you on the phone, so I'm sending this email.

(1) Sludge sampling for rad constituents should occur at the same locations that are being used for non-rad
constituents. My review of the Warren WWTP test study finds that it requires sludge sampling for
chlorides, fluorides and metals. Thus, wherever they are sampling sludge for these 3 constituents,
they should be sampling for the rad constituents as well. As noted in my 02.25.2010 email message,
the Warren WWTP needs to demonstrate compliance with the criteria found in OAC 3701-39-02.1
(B)(1)c) or OAC 3701-39-02.1 (B)(1)(d) for the sludge to be considered non-licensable by ODH.

(2) If you can give me the contact information for someone knowledgeable of the DOT criteria
underwhich the brine is being shipped from PA to Ohio, I will contact them directly.

[f you have additional questions, please give me a call.

Thanks,



Supervisor, Burcau of Radiation Protection
Ohto Depawrtment of Health

Ph: 614 4665130

Fx: 6144060381

From: Donna Kniss [mailto:donna.kniss@epa.state.oh.us]
Sent: Tuesday, March 02, 2010 5:07 PM

Yo: Chuck McCracken

Subject: Re: Brine transportation documentation

Chuck:

We had an internal call this morning, and discussed your additions to the monitoring table. One question was where do
you think the sludge sample should be taken. I have attached a flow diagram for the Warren WWTP. Unfortunately,
the copier that would send me my PDF promptly did not do color, so my notes aren't in red. I have written "liquid
w/solids" at three locations, and "water containing solids” at one location. The solids at the other three locations could
be dewatered, and all 4 sites would still have water entrained in the sludge.

Regarding the DOT documentation, what exactly are you looking for? The Stallion rep said there was a "cradle to
grave" manifesting system for the brine from when it leaves the well site until disposal. I don't know how that ties into
DOT records. And do you want a few example records, or every record? Do you want to contact Patriot and/or Stallion

directly?

Donna

Donna J. Kniss

Chio Environmental Protection Agency
Division of Surface Water

Northeast District Office

2110 East Aurora Road

Twinsburg, Ohio 44087

330-963-1285

fax 330-487-0769

donna.kniss@epa.state.ch.us

>=> Chuck McCracken <Chuck.McCracken@odh.ohio.gov> 3/2/2010 12:31 PM >>>
03.02.2010

Donna:

A question about transportation of the brine into Ohio came up at a meeting our internal TNORM working
group held this moming.

Can you please find out what type of DOT shipping paperwork is being completed for each of these truckloads
of brine from PA into Ohio.

An if possible, can you request that copies of the paperwork for each truckload (manifests, bill of ladings,
etc...) be sent to you.

We would like a copy when you get it.



[f you have questions, please call.
Thanks,

Supervisor, Bureau of Radiation Protection
Ohto Department of Health

Ph: 614.466.5136

Fx: 614.466.0381

"This e-mail is intended for the sole use of the intended recipient and may contain privileged, sensitive, or protected
health information. If you are not the intended recipient, be advised that the unauthorized use, disclosure, copying,
distribution, or action taken in reliance on the contents of this communication is prohibited. If you have received this e-
mail in error, please notify the sender via telephone or return e-mail and immediately delete this e-mail."

Ohio Environmental Protection Agency This communication and any response to it may constitute a public record and

thus may be publicly available to anyone who requests it.

"This e-mail is intended for the sole use of the intended recipient and may contain privileged, sensitive, or protected
health information. If you are not the intended recipient, be advised that the unauthorized use, disclosure, copying,
distribution, or action taken in reliance on the contents of this communication is prohibited. If you have received this e-
mail in error, please notify the sender via telephone or return e-mail and immediately delete this e-mail."

Ohio Environmental Protection Agency This communication and any response to it may constitute a public record and

= f

thus may be publicly available to anyone who requests it.

L



McCracken, Chuck

From: Chuck McCracken

Sent: Monday, March 15, 2010 3:23 PM

To: Robert Leidy

Cc: Stephen Helmer; Kenneth Barnhart; Michael Snee; David Lipp; Jim Colleli

Subject: Warren WWTP Study

Attachments: OAC 3701-39-02.1 pdf, Request for Reg Concurence.pdf; Warren WWTP Test Study.pdf
03/15/2010

Hob:

Thanks for making time to do this visit with OEPA-NEDO.,

One of the things | would like you to check on is if the Warren WWTP is using the updated test parameters [see attached
Warren WWTP Test Study. pdfl.

Assuming they are, there should be “Parameter 001" liquid discharge beginning (B} rad data to review and weekly (W)
liquid data to review as well.

In addition, there should be beginning (B} Sludge rad analysis to review. If possible, get copies of all rad analysis for our
review back here as well.

If they are NOT using the updated parameters, then OEPA needs to find out why they are not.

Another issue that Donna may ask about (since there are multiple locations in the process) is where we want the sludge
sampled. |already advised her that wherever OEPA is requiring sludge to be sampled for Chlorides, Fluorides and
Metals (see WWTP test study) is where we would want rad analysis done as well. Based on what you see when you're
there, you may have a different opinion — let us know. That being said, it important to note there is a difference
between the WWPT Test Study and the OAC 3701-39-02.1 requirement for any and all sludge leaving the facility. The
test study is to determine the effect of introducing radioactivity in the brine on the subsequent sludge, thus wherever
OEPA is requiring sampling works for us. The OAC requirement is for determining whether any of the sludge leaving the
facility is licensable. Clear as mud?

if you have any guestions about this email, you can call me. Or, If you'd like to have a teleconference where vou, Steve
Helmer and the other members of our team can talk, let Steve know.

Thanks,

Charles D, 7elrncloen

Supervisor, Burcau of Radiation Protection

riment of Health

Ohio D

S

Ph: 614466513

From: Chuck McCracken

Sent: Thursday, February 25, 2010 3:03 PM

To: 'donna.kniss@epa.state.ch.us’

Cc: Stephen Helmer; Michael Snee; Jim Colleli; David Lipp; Kenneth Barnhart
Subject: Warren WWTP Study

[,



(02.25.2010
Donna:

After discussing the issue with other members of our team, we came to the conclusion that although it would be
a more concise study of the radiological effect of introducing Oil & Gas Well Production Wastewater into the
Warren WWTP, it was not necessary to make them clean out the sludge tank before restarting the test

study. The premise of using “real life scenario” test conditions to do the study under is indeed justified.

That said, we a requesting that the radiological parameters be modified (see attached Warren WWTP Test
Study.pdf) to help us better determine the radiological consequence (if any) of the addition of this waste stream.

Also attached is a copy of the criteria that must be met in order for the sludge to be considered “exempt from
licensure” by ODH (see attached OAC 3701-39-02.1.pdf). Warren WWTP will need to have the post test
sludge analyzed to demonstrate comphance with rule OAC 3701-39-02.1 (B){(1)<¢) or OAC 3701-39-02.1

(B)(1)(d).

Finally, to help with your requests for approval of use of a waste stream (i.e., incinerator ash), [ have attached a
document that we provide to waste brokers and/or Ohio landfill permit holders that outlines the process that
they must use to request our official regulatory position on the exempt disposal of a waste stream. If your
requestor was directed to get ODH’s regulatory position, this would be the process they would follow.

Any questions on any of the above, please call.

Chorles P, Melracken

Supervisor, Bureau of Radiation Protection
Ohio Department of Health

Ph: 614.466.5136

Fx: 614.466.0381



1/01-39-02.1 Standards for handling radioactive material.

In accordance with section 3748.21 of the Revised Code, this rule does not apply
to any person to the extent that the perscn is subject to regulation by the United
States nuclear regulatory commission.  As used in this rule, naturally occurring
radicactive material (NORM} means any nuclide that is radiocactive in its natural
ohysical state, but does not include source material, byproduct material, or
special nuclear material.  As used in this rule, fe{*hmsor ically enhanced means
the chemical properties or physical state of natural sources of radiation have
been altered or the potential exposure pathways of natural sources of radiation
to humans have been altered to increase the human radiation exposure. [n all
cases where special nuclear material is referenced, that term shall refer to
quantities not sufficient to form a critical mass,

(B} The following activities are exempt from licensure, uniess the directer determines
that the dose received by an average member of the critical group would excee
the dose limit specified in rule 3701:1-38-22(B) of the Administrative Code:

(1) The handling, distribution, or processing of:

{a} Soil contamning technologically enhanced radium-226 or radium-228 with
a radon emanation rate less than 0.74 becquerels {(twenty picocuries)
per square meter per second, provided that the concentration of
technologically enhanced radium-226 or radium-228 in the soil,
averaged over any one hundred square meters, and averaged over the
first fifteen centimeters of soil below the surface, doss not exceed one
becquerel {(twenty-seven picocuries) per gram;

Soil containing technologically enhanced radium-226 or radium-228 with
a an:m emanation rate equal to or greater than 0.74 becqguerels
{twenty picocuries) per square meter per second provided that the
f“:‘sﬂ{i\,ﬁts“f‘%t ion of technologically @nhar\cpfj radium-226 or radium-228 in
the soil, averaged over any one hundred square meters, and averaged
over the first fifteen centimeters of soi below the surface does not
exceed 0.185 becquerel (five picocuries) per gram;

o

{cy Media, other than soil, Cﬁﬂiamiﬂg Lafhm;ogéia%éy ephanced radium-226
i

or radium-228 with a radon e e . als
{twenty sz:)mfﬁﬁ} per ga}a,are met ;*»r second provided that the
concantration “}? fm*hrm agicalt ! rad 48

does not exceed ane becquerel o

other maf‘z soil, containing &
im-22 ?‘»;Ei?} & *afiﬂﬁ emarn

ats
=3

i "”éﬂg ORM other th wed radium- 4.2'6
228 ;;r::}v ided that the concentration of NORM averaged ove
any one hundred square meters, and d«@fg;ezi over the first fifteen




ol

o

containing NORM, The e

iow the surface is five becquersls {one hundred

centimeters of soil b
nirty-five picocuries) per gram or lass;

/

(f) Media, other than soil, containing NORM other than technologically
enhanced radium-226 or radium-228 provided that the concentration of
NORM is five becquerels {one hundred thirty-five picocuries) per gram
or less; or

(g) Materials in the recycling process contaminated with scale or residus not
otherwise exempted or other equipment containing NORM with a
radiation exposure level that does not exceed 0.25 micrograys (twenty-
five microrads) per hour above background at any accessible point.

The manufacture, wholesale or retail commercial distribution, use, or
disposal of the following products or materials, or the recycling of equipment
used to produce, contain, or transport the following:

{a) Potassium or potassium compounds that have not been isotopically
anriched in the radionuclide potassium-40;

(b} Fossil fuel or byproducts from fossil fuel combustion, including bottom
ash, fly ash, and flue-gas emission control byproducts; or

(c} Material used for Dbuilding construction, Industrial  processing,
sandblasting, metal casings, or other NORM in which the radionuchide
rontent has not been concentrated to a level higher than is found in its
natural state, or zirconium-bearing sands and products produced from
those sands provided that the radioactive constituent is consistent with
the radioactive levels stated in the material safety data shest
accompanying the zirconium-bearing materials,

The wholesale and retail commercial distribution, including custom blending,

possession, and use of the following products or materials or the recycling of
squipment or containers used to produce, contain, of transport these
products as follows:

{ay Phosphate or potash fertilizer

(b} Phosphogypsum for agricultural uses if such commercial :ﬁ istribution and

uses meet the requirements of 40 CF.R. 61, 2%"%3& 40 CF.R. 51.207, and
0 C.F.R.AL.208 as specified in appendix E to this ;%,ée, or

if the materials contain NORM
ver levels than found in s nat

The exemptions contained in this paragraph do not apply to the
manufacture of phosphate or potash lertili

The possession, @zc}zegeff, use, transportation, or commercial distribution of
natural gas and natural gas products or of ’“ﬂfi}ife oit and crude ol products
emptions contained in this paragraph do not apply

i



processing of natural gas or crude oil or the manufacture of natural
gas products or crude oil products containing NORM,

sion of produced waters from crude ol or natural gas production
vided that the produced waters are reinjected in a well approved by the

ted States environmental protection agency or discharged under the
authority of the United States environmental protection agency.
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{6} The possession, storage, use, transportation or commercial distribution of
compressed gases and compressed gas products containing NORM. The
exemptions contained in this paragraph do not apply to the processing of
compressed gas or compressed gas products containing NORM,

(C) Information provided by a licensee or applicant for a hicense or license renewal
that constitutes a "trade secret” as defined in section 1333.61 of the Revised
Code i1s not subject to public disclosure in accordance with sections 1333.61 to
1333.69 of the Revised Code.

Effective: 1272272008
R.C 119.032 review dates: 09/15/2008 and 12/01/2013
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To: Requesting Organization / Representative
Subject: Request for Regulatory Concurrence

Chapter 3748 of the Ohio Revised Code (ORC) and Ohio Administrative Code (OAC)
rules adopted there under establish that the Ohio Department of Tealth, Bureau of
Radiation Protection (ODH/BRP) is the State of Ohio Radiation Control Agency and the
licensing agency for possession and use of radioactive materials. However, there are
certain types and quantities of radioactive materials that are exempt from ODH/BRP
licensing requirements. Individuals or organizations seeking to dispose of radioactive
materials that they have determined are exempt from ODH/BRP licensure may elect to
submit a written request for ODH/BRP regulatory concurrence. Please be advised that the
disposal facility owner/operator has the final decision on whether or not a waste is
acceptable for disposal at their facility. ODH/BRP will render a regulatory position on
subject magerials provided by the requesting organization. The minimum required
information is as follows:

[dentify the specific OAC regulations that you have determined applies ¢ the
material in question.

OAC 3701-39-02.1. Standards for Handling Radioactive Material
OAC 3701:1-44-09, Unimportant Quantities of Source Material

OAC 3701:1-40-08, Exempt Concentrations and Appendix

OAC 3701:1-40-09, Certain Items Containing Byproduct or Accelerator
Produced Material

OAC 3701:1-40-11, Exempt Quantities and Appendix

s OAC 3701:1-40-12, Self-Luminous products

o OAC 3701:1-40-13, Gas and Acrosol Detectors Containing Byproduct or
Accelerator Produced Matenial

v & 9 e

o

2. Provide a detailed history of the subject material including but not himited to:

s Where did it come from?

e What was it used for?

o Who currently possesses it or controls access to it7 (Name, address, phone}
s Where is the subject material physically located right now?

s Ifit’s not physically located in Ohio. what (if any) has been the host state’s

involvement thus far? (include host state contact information)




Provide a detatled physical description of the subject material including. but not
limited to:

b

e Physical size (provide dimensions)

¢ Photographs (provide a 360 degree view)

o MSDS sheets (if any)

e Physical amount (volume, weight. number of pieces)

4. Provide a detailed radiological analysis of subject material including, but not
limited to:

Radiological survey results (activity in cepm and/or dose rates on contact and

at 30 em)

e Supporting quality assurance (calibration records. source checks. surveyor
credentials)

» Radioisotopic analysis of material ( HPGe Gamma specific printout or alpha
spectroscopy with radionuclhide identifications and concentrations)

*  Supporting quality assurance ( calibration records. results. spikes. duplicates.

operator credentialy)

Upon receipt of a request for regulatory concurrence, ODH/BRP will evaluate the
documentation submitted and make a determination of whether or not we agree that the
subject material is exempt tfrom the cited OAC licensing requirement. Upon completion
of our review, a letter of regulatory concurrence or non-concurrence will be issued to
cach requesting organization.

[f you have any question, please contact Jim Colleli of my staff at 614-728-0882 direct or
E-mail: Jim.Colleliiw odh.ohio.gov .

Sincerely,

S g
Chuck McCriacken. Supervisor
Decommussioning & wast

3
Ohio Department of Health
Bureau of Radiation Protection



Warren WWTP Test Study: Oil and Gas Well Production Wastewater
Required Analyses

B - Beginning of eight week test period

T - End of eight week test

D - Daily W - End of each Monday-Friday 5 day test period
A - As needed, or non-routine (e.g., after rain event)
Influent
Parameter 001 | ™ | 801 | 901 | Sludge'
return
streams
Acute toxicity, ceriodaphia dubia w” w* w?
Acute toxicity, pimephales promelas T T T
Chronic toxicity, ceriodaphia dubia w W W
Chronic toxicity, pimephales promelas T T T
Specific conductivity D, A® D, A’ W, A W, A
Total dissolved solids w,AY W AR w A w, A’
Chlorides w, A* w,AY WA w,A" BT
Fluorides T, A TA T.A T A B, T
Sulfates T A T A T A T A
total atkalinity T, A T A T, A T A
total suspended solids T, A T, A T, A T, A
total phosphorus T A T.A T A T, A
pH W W W W
HEM oil and grease T T T T
SGT-HEM oil and grease T T T T
Metals® T BT
Rarium, Strontium® w W
Low level mercury T
Hexavalent chromium T
Volatile arganic compounds T
Base neutral organic compounds T
Acid organic compounds, including T
pesticides and fotal phenols
MBAS T
CBODs T
COoD T
total organic carbon (TOC) T
Total nitrogen T
Ammonia-nitrogen T
Nitrate/nitrite nitrogen T ~

Total alpha radiation in pCi/l

Total beta radiation in pCi/l

Total uranium in pCi/t

Totai radium in pCll {or Ra 226 + Ra 228),

Total thorium in pCi/l

Warrea Test Parameter Table r1
Fatwuary 10, 2010




Notes:

1. Sludge after dewatering, before processing

2. Metals (for sludge see note 5): aluminum, antimony, silver, barium, beryllium,
boron, cadmium, chromium, copper, iron, nickel, lead, selenium, strontium, zinc
Calculated endpoint
Conduct analyses on WET test samples
To develop a brine specific TDS/specific conductivity ratio
Metals regulated by 40 CFR 503
Required if there is a significant increase in total alpha or total beta radiation
During 100,000 gpd weeks

©ND O w

Warren Test Parameter Table 1



McCracken, Chuck

From: Robert Leidy

Sent: Thursday, March 18, 2010 2:51 PM

To: Stephen Helmer; Chuck McCracken

Cc: Kenneth Barnhart

Subject: Warren WWTP

Attachments: Warren WWTP pdf; Warren WWTP sludge pdf; rad meter in use at WWTP pdf

Steve and Chuck,

On March 17", | met four members from the Ohio Environmental Protection Agency (OEPA) at their North East District
Office (NEDO) located in Twinsburg, OH. The members included, Donna Kniss, Chris Moody, Erm Gomes and Greg
Orr. We traveled together to the Warren Waste Water Treatment Plant (WWTP) where we met with the Superintendent,
Jim Wilden and Keith Folman the Pre-Treatment Coordinator. Donna provided a schematic of the plant layout and the
facility provided a tour which included observing the compositor where the effluent sample is taken prior to leaving the
plant and where the plant empties into the Mahoning River. OEPA performed conductivity tests at the falls into the river
and at the water path entrance to the screening building.

The Main Avenue Pump Station is the area where the liquid of concern is introduced into the process. There are
approximately a dozen large storage containers that are connected together and when active pump their reserve into the
screening building. They are currently ramping up to 100,000 gallons a day, 5 days a week. The storage containers are
replenished by shippers. When a truck arrives it is evaluated by Mr. Andy Blocksom of Patriot Water Treatment. He
performs several tests on the in-coming loads including an air test, flash test and a radiological survey. He documents the
tests upon completion.

The radiological survey is performed with a hand held Technical Associates Surface Contamination Monitor, model TBM-
38 (cal due date 2.15.11). It has a range muitiplier of three decades (1X, 10X and 100X) allowing for measurements from
1-50,000cpm (0-15mR/hr). | asked how he used the unit and Mr. Blocksom indicated he sets it to 100X and surveys the
entire truck. | asked why 100X and he stated he did not know why it's just how their Rad Consultant, Tom Weber
demonstrated to use it. At the time of the visit he did not have any procedures for the use of the meter. A second
radiation meter was available an Atomic Producers Corp, model 069-705, but | was informed it is not utilized. It did not
have a cal due date sticker or calibration paperwork. Mr. Blocksom did not anticipate any radiological concerns as the
loads they have received are from the SW and it was his understanding the radiological issues were from loads originating
in the NE.

Shipping manifests were very basic with little detail. Only water type such as frack or drill water would be identified along
with the load quantity. If shipments were previously surveyed for radioactivity it was not identified on the shipping
manifest. They have used several different shippers but to date Stailion has not been used.

Mr. Blocksom indicated that a sludge sample and liquid samples had been taken and sent to the lab for analysis. The lab
results for the sludge were available but the liquid results had not been received. | asked which lab the samples were
sent to and he indicated the Ohio State Lab, The data sheet for the sludge sample confirmed the lab as The Ohio
Department of Health, Radiochemistry Section. | spoke to Sang at the lab this morning and he confirmed that he had two
or three water samples currently under analysis from the Warren WWTP for Patriot Water Treatment. He indicated the
alphas are less then <3 and that the remaining resuits should be known by the end of next week.

Sang stated he did not want anymore sludge samples. He used the gamma detector and once complete could not get rid
of the smell in the room or in the Marinelli sample container also he could not dump the sample down the drain. Sang
feels if the samples do continue beyond the 8 week test period the evaluation could be scaled back to just gross alpha
and gross beta. Radium would be captured under the gross beta and uranium under the gross alpha.

Mr. Moody was taking pictures that he is forward to me. Also, | have some pictures on my phone | need to download. |
will forward once | have both,

On a personal note | am concerned if there is any possible appearance of the Department requiring specific samples then
referring our Iab as the company to benefit by the to performance of the analysis.
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Ohio Departiment of Health, Division of Prevention

ODH Laboratory Report
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CITY OF WARREN, OH!O
WATER POLLUTION CONTROL DEPARTMENT
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SURFACE CONTAMINATION MONITOR

Model # TBM.3
Model # TBM-38
Model # TBM-3SR

FEATURES:

o SENSITIVE TO ALPHA, BETA & GAMMA

o ONE HAND OPERATION

« BUILT-IN SPEAKER

o ANTISATURATION CIRCUIT

« LARGE 2" PANCAKE DETECTOR

o BETA SHIELIYWINDOW PROTECTION (TBM-ISR
Only)

DESCRIPTION: Small three range Ratemeter with built an 2° diameter
puncake tube and speaker. Reads out in counts per munute (ad mRMh).
Fhin window recessed and protected by sturdy gritl, TBM-3SR has
shiding methacrylate beta shield which also acts as additional protection
for thin GM tube window, Instrument will <ee alpha, beta, and gamma
radation. Anth saturation cireust witt not fafl befow fult seale high ticlds.
Tested tol00 R/,

APPLICATION: Bts small size. light weight, one hand operation, and
farge detector area make this a very uselul momitor for surveying bench
tops or checking hands, clothes, and fingertips for almost any radicactive
contwnmanon. Excellent for Fiee Department, Ambulince, Police, First
Response, and U8, Castom Personned use for survey ing people, cars,
lugginge, surface ol rooms, ote.

Experts Recommend the TBM-3SR for Fire
Department use on every fire engine.
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TSP RLON ALVENLE *CANOGA PARK CA 9103
TRUEPPRONE ¢39T8yS83-TO43 * FAXISINI SR Ajas
WWW e RS soTLates Lo

ol Lerosdia A pet

\ TECHNICAL ASSOCIATES

Page T ot 3
N f,z 4
| B
y

-
b, B

model TEM-3%

Ce
TBM-3SR

SURFACE CONTAMINATION MONITOR

Madel # TBM-3
Madel # VBM-3S
Model # TBM-ISR

SPECTFIC A THONS:

* Meter:
PRS-V 007 Recnmgle

http:” www tech-associates.coms product-info thbm-3 html

3182010
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s Ranges: }
» Souiich Poy
» Audio:
FBAM-3: itermally mounted speaker.
TBAM-3s & TBM-ISR: Senalert wah Volume Control
s Detector: ®) U parwake GM wbe”
+« Dhamerer: Sepm
« Window Diameter: 12347 4

» Window Thickness: |
o Quench Gas: Ha
o Background: [
» Efficiency:
on Cu 137}

+ Physical dimensions:

3 Wide s 5-1/47 Long x 2- 14" High Excluding meter and handie

(Toemx bl oemx bom)
« Beta Shield: TBM-35R Model Only. Methacrylate 001257 31 mm.
« {alibration: Single master calibration pot as well as individual cad pots for cach range.
e Power: 9 volt Uranmistor” battery; Eveready 1222, or equivalent.
« Battery Life: 100 hours in normal operation.,
« Handle:

Swivel type, polished anodized aluminum.

(Optional Detachable Handle TBM-ISR(DL) Upon Reguest,)
o Weights 27 0z A5 ¢

background.
for 41l Betas and Alphas that have the encrgy © penctrate the thin wasdow. Gamma sensnivity sominal is 3 comdu R thased

© Omstionr s, g St hy meter scale (ST Units),
See | Beta Pancake Response” specification (BETA PANCAKE RESPONSE).

Fire Fighters: ¥BM-38R s available with the Background x 19 meter, replacing the mBbour or a single Counts Por Minute Scale or mRihr Scale.

£ Loponr Roeguesty

5\ TECHNICAL ASSOCIATES
£
7051 ETON AVENUE * CANOGA PARK, CA 91303

TELEPHONE (218) 8837043 * FAX(81%) 833-6103
e-mail: tagolda nwe net www tech-assoniates.com

SURFACE CONTAMINATION MONITOR

Muodel 4 THBM-3
Mlodel # TBAM-3S
Model 2 TBM-ISR

hitpVwww tech-ussociates.com/product-into/thm-3 hunl 3/1R/2010
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McCracken, Chuck

From: Robert Leidy

Sent: Friday, March 19, 2010 2:19 PM

To: Chuck McCracken

Cc: Stephen Helmer

Subject: Warren test parameters
Attachments: Warren Test Parameter Table r1.docx
Chuck,

One other item I learned is the ODH Lab is not testing for thorium.



Warren WWTP Test Study: Oil and Gas Well Production Wastewater
Required Analyses

B - Beginning of eight week test period

T - End of eight week test

D - Daily W - End of each Monday-Friday 5 day test period

A - As needed, or non-routine (e.g., after rain event)
influent

Parameter 001 r:ig; 801 901 | Sludge’

streams

Acute toxicity, ceriodaphia dubia w* w” w’

Acute toxicity, pimephales promelas T T T’

Chronic toxicity, ceriodaphia dubia w W W

Chronic toxicity, pimephales promelas T T T

Specific conductivity D, A’ D, AT WA W, A

Total dissolved solids w, A W AT T w, AT w, A*

Chlorides w, A? w, A* w, A* w, A? B, T

Fluorides T, A T A T A T, A B, T

Sulfates T, A T A T, A T A

total alkalinity T,A T A T, A T A

total suspended solids TA T, A TA T A

total phosphorus T.A T, A TA T. A

pH W w w w

HEM oil and grease T T T T

SGT-HEM oil and grease T T T T

Metals® T B, T°

Barium, Strontium® W W

Low level mercury T

Hexavalent chromium T

Volatile organic compounds T

Base neutral organic compounds T

Acid organic compounds, including T

pesticides and total phenols

MBAS T

CBOD; T

COoD T

total organic carbon (TOC) T

Total nitrogen T

Ammonia-nitrogen T

Nitrate/nitrite nitrogen T

Total alpha radiation in pCi/l W, T BT

Total beta radiation in pCi/l W, T B, T

Total uranium in pCi/l T A A’

Total radium in pCi/l (or Ra 226 + Ra 228), | T. A’ A

Total thorium in pCi/l T, A Al

Warren Test Parameter Table 11
February 10, 2010




Notes:

1. Sludge after dewatering, before processing

2. Metals (for sludge see note 5): aluminum, antimony, silver, barium, beryllium,
boron, cadmium, chromium, copper, iron, nickel, lead, selenium, strontium, zinc
Calculated endpoint
Conduct analyses on WET test samples
To develop a brine specific TDS/specific conductivity ratio
Metals regulated by 40 CFR 503
Required if there is a significant increase in total alpha or total beta radiation
During 100,000 gpd weeks

©NO OB W

Warren Test Parameter Table 1
Fabruary 10, 2010



McCracken, Chuck

From: Donna Kniss <donna kniss@epa.state.oh.us>

Sent: Wednesday, July 07, 2010 10:25 AM

To: Chuck McCracken

Cc: Virginia Wilson; Kenneth Barnhart; Michael Snee; Stephen Helmer
Subject: Re: ODH Comments on Warren WWTP Brine Study

Chuck:

I just returned from vacation and am working through my e-mail; as an aside, did my auto reply work? It hasn't in the
past.

Regarding the Warren report, before [ left, the only rad data I had was for the effluent in the first few weeks. 1 had
prepared a summary spreadsheet to plug in the data results as I received them, so [ could see what was missing. It
appears that more info arrived while I was gone. [ was going to send you everything when I had the rest of the data,
assuming you wouldn't start a review until more rad info was received. I'm sorry if that wasn't the case.

Please note that Warren is proposing not sampling for radioactivity; the Ohio EPA has not concurred with that, or any of
the other recommendations. When I find out the current state of affairs, I will let you and Stephen Helmer know. I will
also compile all of the rad data in the spreadsheet, and send it to you and Stephen.

Donna

Donna 1. Kniss

Ohio Environmental Protection Agency
Division of Surface Water

Northeast District Office

2110 East Aurora Road

Twinsburg, Ohio 44087

330-963-1285

fax 330-487-0769

donna.knissiepa,state.oh.us

>>> Chuck McCracken <Chuck.McCracken@odh,.ohio.gov> 7/2/2010 4:49 PM >>>
07.02.2010

Dear Donna:
[ have attached a ,pdf copy of the ODH Comments on Warren WWTP Brine Study letter that [ placed in
today’s mail to you.

For your reference, [ have also attached the documents that we reviewed. For some reason, no one from your
office sent them to me. I learned of them and got them in a round-about way from Brian Nichols.

I will be out of the office until July 14, 2010. In my absence, you can contact Stephen Helmer at 614.728.3611
for assistance.

Thanks,

Chuck Pelaacken

Supervisor, Bureau of Radiation Protection



Ohio Department of Health
Ph: 614.466.5136
Fx: 614.466.0381

“This e-mail is intended for the sole use of the intended recipient and may contain privileged, sensitive, or protected
health information. If you are not the intended recipient, be advised that the unauthorized use, disclosure, copying,
distribution, or action taken in reliance on the contents of this communication is prohibited. If you have received this e~
mail in error, please notify the sender via telephone or return e-mail and immediately delete this e-mail.”

Ohio Environmental Protection Agency Unless otherwise provided by law,

this communication and any response to it constitutes a public record.

Pk



Michael Snee

From: Chuck McCracken

Sent; Tuesday, February 08, 2010 9:58 AM

To: Michael Snee

Subject: FW: Qil and gas well wastewater

Attachments: JPEG image jpg; PBT brine rad data.pdf, Attachment B.PDF
Fyi

OEPA NEDO is working with two cities {Youngstown and Warren) on gas-well brine treatment facilities. The request for
assistance that is being sent to Bob will ask us to weigh in on the radiclogical component of the brine.

When were we planning to meet again to discuss staff's research?

Chuck

From: Donna Kniss {maiito:Donna.Kniss@epa.state.ch.us]
Sent: Tuesday, February 09, 2010 9:04 AM

To: Chuck McCracken

Cc: Brian Hall; Rich Blasick; Virginia Wilson

Subject: Re: Oil and gas well wastewater

Chuck:

Unfortunately, it took more time for me to draft the letter; brine related issues (see below) have taken up a lot of time.
The letter is in Central Office DSW for review, and hopefully will be sent out soon.

FYI, I have attached two PDFs of rad results. "PBT brine rad data” is from a sample of treated brine supplied by
Pennsylvania Brine Treatment to Youngstown. PBT/Hart is working with D and L Energy and Youngstown to site a brine
treatment facility; Youngstown has been conducting toxicity testing to evaluate how much brine they could accept.

Warren is working with Patriot Energy, Stallion, and Wastewater Management, and is beginning an eight week test to
determine how much brine they could accept. The data they provided was from a similar type of facility, and is
"Attachment B". Unfortunately, the scan they sent me is upside down, so you will have to rotate it.

Donna

Donna J. Kniss

Ohio Environmental Protection Agency
Division of Surface Water

Northeast District Office

2110 East Aurora Road

Twinsburg, Chio 44087

330-963-1285

fax 330-487-0769

donpa.kniss@epa.state.oh.us
> > Chuck McCracken <Chuck McCracken@odh.ohio.gov> 2/8/2010 5:09 PM >5 >




02.08.2010

Donna:

It's been a little over a month since we last communicated on the NORM issue.

Is OEPA still intending to send a letter seeking ODH assistance with the oil & gas NORM issue?

Please advise.

Charles D, Molaacken

Supervisor, Bureau of Radiation Protection

Ohio Department of Health

Ph: 614.466.5136

Fx: 614.466.0381

From: Donna Kniss [mailto:Donna.Kniss@epa.state.oh.us]
Sent: Wednesday, January 06, 2010 10:14 AM

To: Chuck McCracken
Subject: Oil and gas well wastewater

Chuck:

As we discussed Monday, I have attached the rad info I have encountered while researching the potential impacts of oil
and gas well wastewater discharges to waters of the state. The first PDF is a paragraph from a 1987 report I found
when I was searching USEPA's archives. The second PDF is an appendix from the New York Supplemental Generic
Environmental Impact Statement, which can be found at

hitp://www.dec.ny.gov/enerqy/47554.html

The third PDF is Director Korleski's letter to the entities we knew were involved in the various proposals. We intend to
post this, and supplemental info, on the OEPA website,

I am working on the letter requesting ODH's assistance in evaluating TENORM. Should I address it to Dr. Jackson? 1
searched the Radiation Protection Program pages, and the Table of Organization on the website, but they didn't list
anyone's name other than the Director, Dr. Jackson,

Thank you for taking the time to discuss this issue with us on Monday.

Donna
{ \i, Environmental
%.,j z% 2 | Protection Agency

This communication and any responss 1o it
rmay constitute a public record and thus may be
publicly available to anyone who requests it



Microbac Laboratories, Inc. Page 7 of 8

ERIE DIVISION

1962 WAGER ROAD STATECERT ID

23-067, 10121
C-PA-05

ERIE, PA 16309
{814) 825-8533 FAX (B814)825-9254

CHER] BROLASKI, LABORATORY DIRECTOR
http://www.microbac.com  E-Mail: erie@microbac.com

CHEMISTRY * MICROBIOLOGY * FOOD SAFETY - CONSUMER PRODUCTS
WATER - AIR - WASTES - FOOD - PHARMACEUTICALS - NUTRACEUTICALS

PRELIMINARY CERTIFICATE OF ANALYSIS

“% PENNSYLVANIA BRINE TREATMENT

Date Reported
MR. ELTON DELONG, JR. (SPARKY) Date Received 11272010
5148 US 322 Order Number 1001-02981
FRANKLINPA 16323 [nvoice No.
Cust # 016369
Sampler Customer
Permit No.
Cust P.O.
SUBJECT: GAS WELL WASTEWATER
ANALYSIS
TEST METHOD RESULT UNITS DATE TIME TECH ACCRED.
08 GAS WELL WASTEWATER
Date Sampled: 1/12/2010. Time Sampled: 9:45am
...continued
pH -Exceeds 15Min Hold Time 5M 4500-H+ B 8.6  Units 1/14/2010 1436 DS ¥ e
Solids, Dissolved SM 2540 C 118000  mg/L 1/14/2010 16:00 DS 3£ @
Solids, Suspended $M 2540 D <10 mgit 1/15/2010 10:30 D5 ¥ @
BODS SM 52108 360 mg/t 1/13/2010 1437 MAB ¥ @
Chiaride 5M 4500-C-E (Discreta) 101000 mg/L 1/15/2010 12229 P B ¢
Sulfate SM 4500-504 D 9  mgi 1/15/2010 1530 DS ¥ @
Alkalinity As CaCO3 $M 23208 110 mgi 1/26/2010 10:10 BN ¥ @
Fluoride,Direct SM 4500-F C <10 mgit 1/25/2010 11:05 P
009  GAS WELL WASTEWATER
Date Sampled: 1/12/2010 Time Sampled: 9:45 am
Phosphorus, Total EPA 365.1(DISCRETE) <01 mg/L 1/26/2010 16:33 83 ¥ ¢
cop HACH 8060 1060 mg/L 1/20/2010 1505 ¢ ¥ @
Ammonia Distilled SM 4500-NH3 B/G DISCRE 873  mgN/L 1/18/2010 1620 ¢ ¥ &
Nitrogen, Nitrate + Nitrite EPA 1979 353.2(DISCRETE <1 mgit 1/13/2010 1640  cAP 3
010 GAS WELL WASTEWATER
Date Sampled:  1/12/2010 Time Sampled: 9:45 am
TOC (Total Organic Carbon} 5M 5310 C 218 mgi 1/15/2010 osT
THE TECH INITIALS “OST” (OUTSIDE TESTING) INDICATE THAT THESE ANALYSES WERE SUB-CONTRACTED TO
MICROBAC LABORATORIES, INC./PITTSBURGH DIVISION. (W.O. 1001-00713),
0l GAS WELL WASTEWATER
Date Sampled: 1/12/2010 Time Sampled: 9:45 am
Gross Alpha EPA 500.0 988+/-256  pCifL 1/28/2010 9:49 osT
Gross Beta EPA 500.0 524+/-177  pCift 1/28/2010 3:49 0sT
Uranium ASTM D5174 0.0219+/-0.0035  pCiL 1/27/2010 9:49 osT
Radium 226 EPA 9011 0.397+/-0.396  pCiL 1/22/2010 5:49 0sT
Thae data and information on this, and other accomparing documents, represent only the wets it Corviition MEMBER

st it 15 not b be reprodhuced wholly o ﬁaaﬁfamamxfﬂw*wmwmwfmmmm
UEOA-EPA-MIORH Toding  Food Seoltation Cortuitvyy Chemical snd 14 a4 s and

HELAD srcredited By PA WY, %ﬁ@x%ﬁ&%mmﬂﬁﬁwmeﬁm?w
various drirding waler, vastewater ang sobd & chermicsl Az & e

ACIL




Microbac Laboratories, Inc. Page 8 of'8

ERIE DIVISION

o @ ;:Z 1962 WAGER ROAD STATE CERT ID.
' ERIE, PA 16509 25-067, 10121
(814) 825-8533 FAX (814) 825-9254 C-PA-05
CHERI] BROLASKI, LABORATORY DIRECTOR

herp://www.microbac.com  E-Mail: erte@microbac.com

CHEMISTRY - MICROBIOLOGY - FOOD SAFETY - CONSUMER PRODUCTS
WATER - AIR - WASTES - FOOD - PHARMACEUTICALS - NUTRACEUTICALS

PRELIMINARY CERTIFICATE OF ANALYSIS

\4 PENNSYLVANIA BRINE TREATMENT Date Reported
MR. ELTON DELONG, JR. (SPARKY) Date Received 171272010
5148 US 322 Order Number 1001-02981
FRANKLIN,PA 16323 Invoice No.
Cust # 016369
Sampler Customer
Permit No.
Cust P.O.

SUBJECT: GAS WELL WASTEWATER

ANALYSIS
TEST METHOD RESULT UNITS DATE TIME TECH ACCRED.
011 GAS WELL WASTEWATER
Date Sampled: 1/12/2010 Time Sampled: 9:46 am
..... continued :
Radium 228 EPA 904.0 -0.0214+/-0397  pCi/L 1/21/2010 9:49  OST
Thorium see below  pCi/L 1/23/2010 9:49 OsT

THORIUM-228 0.876 +/-0.281 pCi/L
THORIUM-230 0.0968 +/-0.087 pCi/L
THORIUM-232 0.0125 +/-0.0398 pCi/L

THE TECH INITIALS "OST" (OUTSIDE TESTING) INDICATE THAT THE RADIUM, THORIUM AND URANIUM

ANALYSES WERE SUB-CONTRACTED TO GEL LABORATORIES LLC.

(W.0. MILAC0502).
The Sampler's Initals '‘Customer’ means that some or all of the samples were collected by the customer. The verifiability of the
final results are therefore limited by the customer’s reported values. Microbac Laboratories, Inc. assumes that all sampling
instructions are followed, and the data upon which these final results are based, have been accurately supplied by the client.

All samples received in proper condition and resulis conform to [SO 17025 unless otherwise noted

Accred,
38 This symbol at the end of the test line meuns the test analysis met the requirements of NELAC (PA 1D 25-00067)
== This symbol at the end of the test line means the test analysis met the requirements of ATHA (1D 100386
& This symbol at the end of the test line means the test analysis met the requirements of NY ELAP (NY 1D 10121

ABBREVIATIONS:

MGIKG = Mifigrae ggr Kdogram [PPM} Negative = Bacleria or targel ansliyle not delectay
Y3 = Marogram s pes Liter (PP By CEY = Lglpny Ferming Ung

SRt} 41 s Micrograms per Kliogram (PPB) Ny » Mot datscied 3t or below the srepaaing im g
oG = Miligrdm s per Ligsr (PPMY Tig = Tastalively [dentifisd Domoound

(048 UG ® 3 MG e = ¢33 than (550 see KDY

Pastive s BEierig or targel avslyle Jetected et = Gregter than

For any feedback concerning our services, please contact Cheri Brolaski, Laboratory Director at chrolaski@microbac.com or Jame Nokes,
President at presidenti@microbac.com

iy The data and inforenation on thie, s other Accompanying doouments, oy the 3 s 5 venderad Lpon Sorlition MEMBER
[ o X5, hat it Is 1ot to De reproduced whislly or in part for sdvertiting or ciier perposes without agpeoval From the iaborstory.
UEDAEPA-BIDEM Testing  Food Saniation Corsulting Al et Mg gy Aralyses srud Hessarch

#,
N
ik

HELAD storscited Iy PA, HY. YBE cur webmite 16 view o Current NBLAC scomcitations for
varitns drinking waber, warbewente? st soiid & chemical maleridis gy & emiBaions sralvies
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Table B-1

SUMMARY OF LAB RESULTS OF RADIONUCLIDE IN
UNTREATED WATER

Eureka Resources, LLC,, Williamsport, PA

| Bepsm - esul certain
| e
VARGENSON UNTREATED FLOWBAC :
Gross Alpha
Gross Beta
Radium-226
) Radium-228
|Seewald Final Rep
Gross Alpha
Gross Beta

Gross Beta
Radium-226

Gross Beta
Radium-228
Total Uranium 1
TEEL#S FLOWBACK MIDDLE 7l £33 35535 G RS
Gross Alpha 3,787 +387.6 4,174.6
Gross Beta 1,238 +159.3 1,397.3
Radium-226 158.9 +5.10 164
Radium-228 10.03 134 11.37
Total Uranium 0.874 +0.033 091
Thorium-228 1.72 +0.715 244
Thorium-230 0.494 +0.352 085
Thorium-232 0.123 £0.172 0.30

MAXIMUM Gross Alpha| 12,859

MAXIMUM Gross Beta 3,689

MAXIMUM Radlum 226| 6£95.92

MAXIMUM Radium 228 70.71

MAXIMUM Total Uranium 0.91

MAXIMUM Thorium 228 244

MAXIMUM Thorium 230 0.85

MAXIMUM Thorium 232 0.30

2-3




Table B-2
RADIONUCLIDE EMISSIONS FROM UNTREATED WATER
Eureka Resources, LLC., Williamsport, PA

Gross Alpha 12,859.00 1.29€-05 1.29E-08
Gross Beta 3,689.20 3.6852E-06 3.69E-09
:Radium<226 655.92 6.9592t-07 6.96E-10
!]Radium-228 70.71 7.071E-08 7.07€-11

Total Uranium 0.91 9.07€-10 9.07E-13
fhorium-228 2.44 2.436E-09 2.44E-12
Thorium-230 0.85 8.46E-10 8.46€-13
Thorium-232 0.30 2.95E-10 295£-13
Notes:

{1) Source: laboratory analytical data for gas well water
{2) Based on calculations methodology in Appendix D to 40 CFR Part 61 {attached)

Sample calculations:

Grass Alpha emissions = 1.29 E-05 Ci/m3 x 10-3 = 1.29E-08 Ci/m3

T\ERG\Eureka\Radionuclide Emission Caics

- ¢
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McCracken, Chuck

From: Robert Leidy

Sent: Tuesday, June 22, 2010 2:14 PM

To: Chuck McCracken

Cc: Stephen Helmer

Subject: WWTP lab results

Attachments: LAB results WWTP 1.pdf, WWTP lab results 2.pdf
Chuck,

I received two packages of environmental data from the lab yesterday and WWTP resuits were included. | have attached
copies of all the WWTP results | received.

Let me know if you need me to send hard copies down to you.

Thanks



Ohio Department of Health, Division of Prevention
ODH Laboratory Report

Advin Juckson MDD

Trearment (CustomeriD¥ aater & wud

=

{hs

Sample# R5981-01 Collevton Site

Collect Dater 271V2010

Parameter Result

Alpha <3
Beta 9.2 +/- 4.3

Py dO6-5000

bonn OH 44432




Sample Chain of Custody Record

Dt Same Patriot Water Treatment Project # 7 Analvsis * Preservative Water & Wastewater Laboratories. Ine.

. ) B S ) 2779 Rockefeller Avenue

e Address 7716 Depot Road . Cleveland, Ohio 44115
Lisbon, Ohio 44432 Project N A Phane (21636060280 :
. P R ¢ N Fau (21616066871
A e, L ? N
Sample Sample 1:5 m | V‘
Date Time  Comp. Grab Sample Location/site 1D - 5 Sample Comments Lab #
i e ’ / S0 1% (W-listh o O e ggqfw -

‘i g ! ,':« Y 4

Sampler(s) {print nametsesign helow] Report 1o Andy Blocksom
Patriot Water Treatment

Relinguished by csampler sipnature; DateTime Received by fxignature or shipper)

7716 Depot Road
o i oy PN - SN e : sy
e . - / S h S S T et PR AN ; ot ;,m%ﬂﬁ‘ gﬁ)hi“ (1441;3
Relinquished by rsignamires Date/Time Reecived by ssignature or shipper Phone:
Relinguished by reignatires Date Time Received bv: rsigmature or shupperi PO Verbal-Andy
Rill to: Patriot Water Treatment
Rehinguiched b

I5ip et ) Date Time: Received by fsionature or shipper) 7716 Depot Road

Lishon, Ohio 444717
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Sample Chain of Custody Record

[Fie Name Pmnm Water Treatment Project # & Analysis / Preservative Water & Wastewater Laboratories, {ne.
e s & R 2779 Rockefeller Avenue .
Site Address 716 Depot Road - Z - £ Cleveland, Ohio 44115
Lisbon, Ohio 44432 Project Namwe : = ® E Phone (2 16)696.0280 -
50 ;0 2 Fan (21616966831
o 20F 3 3 &
Sample Sample / . . ’ /% ?5 % *; % ; ”g .
Date Time Comp. Grab Sample Location/site D - ZOE4 Y I Sample Comments Lah #
LU TAS DN N
X X X X X f\t“»“? -1
200 ‘ ‘ [ ,
K512 =1 Giecs “"‘;{ Alpha 2 2 ?::)( C (5 ;’ ZAlia kel
Brass = Pefe <4 o /ﬁ cAlelie Yo
- g‘zsw Luolafe ki
Ro- 226 < ( ;(m’iw R4S / -4 )
Y t -
U““”” act {{ e 4/\, /Jm“ S‘“(
y Phone: 614-644.4658
’ Attn: John
) {Ohio Department of Health

Ruilding 22

8995 E. Mam Street

Revnoldsburg, Ohia 42068

Sampler(s)

Rel i;ﬂéui‘%’a‘hm by

[print namels)-sign helow]

Keport to. Andy Blocksom
Patriot Water Treatment

isampler signature) Date/Time. Received by Jsignature or shipper)

elinquished by

Rehinguished by

Whnq@m?md b

Irignature) Date/Ti Received byv: fsignature or shipper
{signature) Date/Time: Received by dgnature or shipper)
srpeatire ) Date/Time: Received by fsignature or shipper}

7716 Depot Road
X mbm Ohio 444 aj?

Phone- = « ( (-
Fax:
P.O#: Verbal-Andy

Bill to Patriot Water Treatrment
776 Depot Road

Lishon, Ohio 44432




CITY OF WARREN, OHIO

WATER POLLUTION CONTROL DEPARTMENT
PRI AV 5 - WARR SN OHHG 4401

PRSI BTS04
CHAIN OF CUSTODY FORM
Samgle # o Addeass szj(ﬂ'(‘, 5 o
Souce 7 1 Date Sample Taken __~_ 5 " TmeSampleTaken __ o ¥
Composite Sampe Time Penod A Grab Cre6, 088G, TOT or Frae CN Phenghcs, PH Hg
Date Grad Taken L W Investigater/ Sampler AP Ll A M
Dates Time Date/ Tune

« : e TN ) -~/ 7 .
Relngu:shed By. Ty e A A /( o e _'5% I;L/fJ}c Accapted By

. A ¢
Rahrquished By Accepted By
Reinquished By Acceptad By

Recewsd 0 Laboratory By S Chymg)}. \?A°/'O Oq 00 Analyst

I PLEASE CHECK PARAMETERS FOR ANALYSIS

( RESUL TS IN ug/l UNLESS OTHERWISE SPECIFIED *
A ’ i TES o s i ' PARAMETER f
| . SELECTED | PARAMETER : RESULT | oeion " SELECTED | !
= 8 - ‘L et == e gt f T L——— ",_
| 3 LT NH3-N 350.2 1 f SILVER !
e g, i e e e b = 13
{3 | *TKN : 3513 y | ARSENIC i
i,,u o Jl. e ,._._,, .. ; T g %_ et T ] . ,).
{ 3 ' T Coo 410.4 1 i | LEAD
%_‘«_ SRS SR <_‘,L____M..,,A-,- e L e 3067 3 . IL. B ——— 41,‘4
! 1 ; CADMIUM ! ) 1 P ZINC i
; 1 E (,HROM!UM . 4 LTSS
I — ;. T P AT PN 52001005 TR O SN, L VST
| | z - : f
| | COPPER E D100 4 : PHENOLICS B »
L } I SR ol s ;
P2 [- mr cv;woe 3382 s , PH
L .y - - ot = e % — Y T 3 S S .
2 i . FPEE( N : 4500CNS 4 | HEX QHROM;UM
[ . Ii .- . , =4 ' —— ?831 2‘5'1 ——Y “ —— T - = A?—A__
- i Migcuav e 2474 o Tuowsoewuu N
% | i 200.7 P ;
N S i SN i .. BOT0A L s ANT'MONY e— :
S TUIL & GREASE ; 1684 i suemum i !
. * + T SIS P 5010A - 5 —t- ), oo ad e e
3 i L PHOSPHOR g
S [ FHos ProRuS asope | T K
P ] LAl R, .
f } i ]
o I/.‘ : H roy >‘ ’ 1 | o H 'f_ F. }_ f_’_ _/L ) .L__._—-—-——-———-
;/ ‘ ". Lf § - - é S NSRRI F . e — L_ -

PRESERVATIVES NITRIC ACID -1, SODIUM HYDROXIDE -2, SULFURIC ACID - 3, UNPRESERVED 4

Number of sample bottles used an this Chain Of Custody ___ L

COMMENTS:

LABORATORY RESULTS CERTIFIED BY: DATE

DIRECT INQUIRIES AND THIS FORM TO: SAM LUDWICK, CHEMIST, CITY OF WARREN, WATER POLLUTION CONTROL FACILITY
330-841-2591 EXT 112 OR BY E-MAIL studwick@warren.org
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CITY OF WARREN, OHIO

WATER POLLUTION CONTROL DEPARTMENT

2323 MANN-AVE. SW WARREMN: OHIO-dtadt ‘rr S, e T
2 OIS0 2004~
- - (\
CHAIN OF CUSTODY FORM Rg(jtl )k o ’

Sampte & 2 & & " Aggress k e

Source 4 7 Date Sampie Taken 2t Time Sample Taken AT

Composde Sample Tire Pecod iy e Grab Cr+6 O8G. TOT or Free CN, Phenchcs, PH_rig

Oate Grab Taken e et iavestgator Sampier s ‘,{3

ates Time Dates T.me
¢ . FE (gele x Pormy Q / :

Reinguished By A flﬁ“ Accapted By S '\W‘V\% 3 ); /10 is }C

< <

Fraknguished By ety . Accepted By _

Ralngushed By . Accapted By ~

Recewved n Labcratory By Analyst

PLEASE CHEC K P \RA\I[" TERS FOR ANALYSIS
RESULTS INug L UNFESS O HERWISE SPECIFIED *
D rakseaari SELECTED . PARAMETER RESULT ! METHOD eatn SELECTED PARAMETER ; RESULT i METHOD

3 i 5 - NH3 N | 3502 1 [ ! aiLVER i 2007

e | ST S i =" ;. - ey et S e

/ ; i ! 1 ; : 200.F .

3 : | * TKN : | 3513 1 é , ARSEN’C : i
S!S (O ; (e : - e : = TTEETIEL g ’;5_;)_61"50_%___
S - 104 R ELE“D M Lsaro8 |

L ca | 200.7 I : 2007

1 | CADMIUM : o v " ZING g 50108~

S 1 o e e L CHR&:UM : T ! - S s 753 N r T )
) ) 50108 ; | N :
o - . a7 Ry i i o

1 i i COPPER ‘ o a : PHENOL!CS i 420.1
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2 P rot CYAN!DE ! 335.2 4 [ op i 1501
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L2 L FREE N " 4500CNE 4 ' HEX (‘HROMFUM ; | 1500C8
A f f U631 2451 | T e e e 007
: ] ””#MAE’RC’URTIM | 74T1A o L ;, LMOLYBDENUM ' s010M
] 3 io200.7 : ! i 2007

: i ) 1 [
P M sotA | | ANTMORY 4 | soi08
AR T 1 OIL & GREASE U ee4 1 | SELENIUM ; 62&%;
ST R T Y T ‘ 1% 5 ot i T200.7
’ - | pl el :,',15_9;‘2’}_/_,,, o : ALLMINLS ;‘591_0_@‘,_%
! GA/2:1/ i@ B 1
i &W & o e e K208 B
2 ( 'ﬂ s Y zﬁ»‘rfp
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A e barser L) £ ,,12 ‘L AYAL DI fong aasen: Yzeate e ]

FPRESERVATIVES NITRIC ACID -1,

Number of sample bottles used ¢

COMMENTS:

SODIUM HYDROXIDE - 2,

n this Chain Of Custody _

SULFURIC ACID - 3,

UNPRESERVED 4

LABORATORY RESULTS CERTIFIED BY:

DATE

DIRECT INQUIRIES AND THIS FORM TO: SAM LUDWICK, CHEMIST, CITY OF WARREN, WATER POLLUTION CONTRGL FACILITY
330-841-2591 EXT 112 OR BY E-MAIL sludwickfdwarren org



Ohio Department of Health, Division of Prevention
ODH Laboratory Report

(3o Department of Health Laberaon
Habiovhemistry Section, Building 22
S Mam ST

Revnoldsburg, OH 43068

Land, Governor
ector of Health

Ted Strck

H

Advin Jackson MDD

?ﬁ wit Water Treatmer
TTVG iiu;}i}i Road
555%&;;& OFF 44432

130-8531.9321

w {CustomertDE water & wa)

3/30/2010
This Report’s Date: 6/7/2010
ODH-Lab Order®: R60I1L

Receive Date:

Sample# R60L101  Collector

Site: Chient # 1003190034

Collect Daer ¥19/2010 Matrix: Water
Parameter Result Units Analysis Date Analyzed by
Alpha <3 ST S/3720610 K&(}ra;’x{ifw%a
Beta 6.6 +/- 2.9 pCiL 5732010 K_Grandfield
Ra-226 <1 pUiL 5/25/2010 K_Grandtield
Ra-228 <1 L 51272010 K_Crandfield
U-Natural <1 pUyL 1572010 SChung
Sample# R6011-02 Collector St Chient # 1003260064
Collect Dater 32672010 Matrix: Water
Parameter Result Units Analysis Date Analyzed by
Alpha <3 SCYL 5/3/2010 K_Grandfield
Beta 4.4 +/- 2.5 pCvL 3/3/72010 K_Grandfield
Ra-226 <1 pCyL ’2 72010 K _Grandfield
Ra-228 1.08 +/- 1.00 pCHl S/AL2/720100 K _Grandfield
U-Natural <l pCid H15/2010 SChung

v Ohio, gov/

Attn: Andy Blocksom
Patriot Water Treatment
7716 Depot Foad
Lisbon OH 444730




CITY OF WARREN, OHIO
WATER POLLUT!ON CONTROL DEPARTMENT

ANARREN AT I e reea ]
W

CHAIN OF CUSTODY FORM @w Rm\ o

Sample # S0 S/ 7 A R Je— Address

Source: [' Il _ cateSample Takea o /7 -4/ Time Sample Taken __ N £ Y3 N
Composite Sample Time Pariod’ i TP Grab. Cr+6, O&G, TOT or Free CN, Phenclics, PH, H¢
Date Grab Taken' TS/ G5 _ !nvastigator Sampler /Jﬁ LY L Zﬂ%.j(}/f'}_

Nate/ Time Date/ Time

Rehnquished By: G ﬂup% /%é@&wwm*wu Accapted By % \S\' C,{Aqu}" o 3,/} 0/{0 }g(

. . Accepted 8y 3

Relinquished By

Pelmquished By Accepted By

S Ch :
Recewed 1 Laboratory By - b Wﬂ'f\ Analyst

PLE. \SF ( I H f\ P ARAMETERS FOR ANALYSIS
RESULTS IN ug/t UNLESS OTHERWISE SPECIFIED *

 emire | SELECTED | PARAMETER . RESULT E‘PE‘T‘HTS? wrsenoe | SELECTED | PARAMETER  RESULT
i T#W-wNMH—sNQ e ;;6?”1 e ‘
s Rn P | arsenic |
b L cop | 4104 . LEAD I
f<‘ j:;_;[:/s owum | ‘ ;&“ﬂ | , ‘7:_Nc o E ,,,,,
v jcrmowuw lsos | ¢ TS
,._,,A,f--_,_iw_,“-»_J.,',TQT.,CT AnoE T i 2% W W .0 [ B )( '
- * FREE CN 4500CNE £ | HEX CHROMILM !
I A MERCW" | P e L - E'z«jéi'}‘é;é&um
ST ~ o lewa | i ANTRIONY
’ 3 ; Ol & GREASE | © 1664 D l SELENIUM |
! L ik 43 ,/L‘ /L 05[9321{2 iy E‘ N l
N A e 0 4 e T
L sy bpli B S L il

PRESERVATIVES NITRIC ACID -1,  SODIUM HYDROXIDE - 2,  SULFURIC ACID -3,  UNPRESERVED -4 0
lZcS LNV
Number of sample bottles usaed on thig Chain Of Custody o Jils 4N ,’;(j . .h.

COMMENTS:

LABORATORY RESULTS CERTIFIED 8Y: DATE

DIRECT INQUIRIES AND THIS FORM TO: SAM LUDWICK, CHEMIST, CITY OF WARREN, WATER POLLUTION CONTROL FACILITY
330-841-2581 EXT 112 OR BY E-MAIL sludwick@warren.org




CITY OF WARREN, OHIO
WATER POLLUTION CONTROL DEPARTMENT

2323 MAIN AVE. 3.W WARREN, OHIO 44481
PHONE 330-841-2591

CHAIN OF CUSTODY FORM R

Address.

6{3// G-

Samrpie# | S io 0L

Time Sample Taken

Grab. Cr+6, Q&G TOT or Free CN, Phenclics, PH, Hg

Saurce ___. 't s

- . ; A
A I

Date Sample Taken:

Composde Sampie Time Period:

Date Grab Taken' o Tl Invastigator/ Sampler Foa Y S g A s
e W
< ws Y Dates Time Data/ Time
) (4" P2 N o C L\ 5 /
Reling.oshed By 4 R aa Accepted By A A > /26 /;b
——& 4
Relnguished By Accepted Sy

Relnguished By

Accepted By

Received . Laboratoty By

Analyst

PLEASE CHECK PARAMETERS FOR ANALYSIS
RESULTS IN ug/l UUNLESS OTHERWISE SPECIFIED *

e AR 5 o :
serrienw | SELECTED T_pmmsrsn RESULT 5 TP 1 SELECTED | PARAMETER RESULT
3 “? ) * NH3-N i E } . r { SILVER
Y RSN A P o L ARSENIC
s ‘20D il T
e e - 5 ,, = : o
v crromum A 1 -7ss r
m“l_ COPPER ! dﬂk; S PHENOL;C;S
S S I L
2 |+ TOT CYANIDE | PR PH
] m‘é»”’# o | * FREE CN B , 4 , ) HEX CHROMIUM
o ey . %;‘335‘“"“ 1 ODEM I
i3 N wa GREASE L_iL ro i S.ELEN!UM . iw._w‘ o
AL TR ook B e | “W S e s
S Y SO -T2 TR U002 W e M-~ 108 7/« T A C R N SO u__acwmu_m_
fu___ PR r“*f Lazn ;Z_fi-:.‘“ﬁ "_?f (LY ofe >/ K. leriat f/f?_‘mm
R SRV [ A VAN DA UL T, L 4 L'LJ v Bacur ]

PRESERVATIVES NITRIC ACID -1,

SODIUM HYDROXIDE - 2,

SULFURIC ACID - 3,

U’NPRESERVED -4

) - }\,‘:( _Z":‘g £ (, Cr
Number of sample bottles used on this Chain Of Custody ?Q 5

COMMENTS:

e

2 u-){‘/[

Us/ R //o £y

LABORATORY RESULTS CERTIFIED 8Y:

DATE

Lo _C(Vé;,é) [l/ﬁ; (’)L/—B// k’(}

DIRECT INQUIRIES AND THIS FORM TO: SAM LUDWICK, CHEMIST, CITY OF WARREN, WATER POLLUTION CONTROL FACILITY
330-841-2581 EXT 112 OR BY E-MAIL sjudwick@warren.org




Ohio Department of Health, Division of Prevention
ODH Laboratory Report

Chio Department of Health Laboratory
Radiochemistry Section, Busfding 22
3995 B Mam 5T

Reyvnoldsburg, OH 43068

Fed Sickland, Governor

wheseny MU Director of Hlealth

Patriot Water Treatment (CustomertD# water & waj
7716 Depot Road

Lishon OH 44432

330-853-9321

Reveive Dute: A6/2010
This Repot's Duter 67772010
O ab Orderd: RG0OLT

Sample# R6017-01 Col

lector: Andy Blocks
Collect ©

Jute: 4272010

Parameter Result

Alpha <3
Reta <4
Ra-226 <i

Ra-228 214 +/-0.79

U-Natural <i

Chient # 1004020075

Matrix: Water

Units Analysis Date Analyzed by
pCyL 2010 K _Grandfield
pCyL /372010 K_Grandfield
pCyL 6132010 K _Grandfield
pCyYLL 282010 K_Grandfield
pCyL /1572010 SChung

jo 33

Chemastry Faxc 614y 728- 267

UIRL: hup//e

rw sy ol giova

Vaorce: (614 466-5600

Fomah Ram Chandrasekar @odhoobw.gov

Attn: Andy Blocksom
Patnot Walsr Treaiment
7718 Depot Hoad
Lisbon OH 44432

Sang H Chung, 2834

Gamana, 207



WA

//,1/( 7

Sample #

2 1 e Y
'\L £ o0

CITY OF WARREN, OHIO
TER POLLUTION CONTROL DEPARTMENT

2323 MAIN AVE. 3N WARREN, OHIO 44481 6'
JEEY

Address

;/4 /}Z_.,

Source

.y ™ -

PHONE 330-841-2591
Date Sampile Takan S

Time Sample Taken

Composite Sampla Time Period:

Date Grab Taken 9

Pl
g 17

CHAIN OF CUSTODY FORM
Grab: Cr+8, 0&G TOT or Free CN. Phanoticg, PH, H.

/ A DY /3,

Investigator/ Sampler

Reiinquished By’ W‘I g&m

Oata/ Time Cate/ Tim

Yéhe

.
Accepted Sy

Retinquished By, .

Sowg Oy

Accepted Sy:

Ralinquished By,

Accepted By

Recewed in Labaratory By:

Analyst

PLEASE CHECK PARAMETERS FOR ANALYSIS
RESULTS IN ug/l UNLESS OTHERWISE SPECIFIED *

é T E SELECTED I PARAMETER | ResuLT | ERATRST. SELECTED l PARAMETER g RESULT m
. T Powan “ SILVER ; 007
T v lasta ] o ARSENIC | | aroha |
e T [ o L cones ]
T o | T e T T
Cor | cHROMIUM i | - 1SS L | 1802
T | copeer [M— A R b 20,1
E,_;N_ ; . [ TOT oYANIDE ) _w,,,-‘{_;;_ww_w,,m T
L =y | FREE CN o | HEX CHROMIUM r
v ; MERCURY ! B MOLYBOENUM |
e T T
2 ousorease | I e
SO | PHOSPHORUS | | ALUMINUM |
r L é-ilﬂ_,:;;iu-;;@g <2340 w_ia.;‘;}f'élif;f}a___ |
[__ __‘ £ : Coral Sie s ' ] <~L1.~ ol | > 7 petrml t_ .
N | rreal C L LTl /4_?.{_;';‘.2’:";__“&!&‘“3

' PO iy m

PRESERVATIVES NITRIC ACID -,  SODIUM HYDROXIDE -2,  SULFURIC ACID-3,  UNPRESERVED <4

Number of sample bottles used on this Chain Of Custody & |

. - .
COMMENTS: (L - 7 71> £ N 0 L oo/ =y

kL.

¥
LABORATORY RESULTS CERTIFIED BY:

L LS At 0.7 QLM sz8ho

DATE

DIRECT INQUIRIES AND THIS FORM TO: SAM LUDWICK, CHEMIST, CITY OF WARREN, WATER POLLUTION CONTROL FACILITY

330-841-2591 EXT 112 OR BY E-MAIL sludwick@warren.org



Ohio Department of Health, Division of Prevention
ODH Laboratory Report

cof Heslih Daboratory

ciron, Butlding 22

Sample# R6022-01 Coltector: Tonya Kuzm Site: Finad
Clotlect Darer 39/2010 Muatrix Water
Parameter Result
Alpha <3
Beta 9.0 +/- 4.0

10145 406-5600 i

v/ onos

Attn: Andy Blocksom
Patriot Water Treatment
7716 Depot Hoad
Lishon OH 44432




CITY OF WARREN, OHIO
WATER POLLUTION CONTROL DEPARTMENT

2323 MAIN AVE. S.W WARREN, OHIO 44481
PHONE 330-841-2594 , L

CHAIN OF CUSTODY FORM .
Sample # [004Qq0085 Agdress:

Source. f/MLI C/ZIZ/L(Z/L{’ w%ate Sample Taken. 0(/.06?‘_ /O Time Sampie Taken Q iQDéﬂ! L i l 2

& ite Sampie Time Period: Grab: Cr+6, 0&G, TOT. or Frae CN, Phenojics, PH, H
omposite Samp & Peri S & her q

Date Grab Taken: m Ay w investigator/ Sampler: /and UIMA_~

/7/ K Date/ Time 5; g ) Datel Time
Reiinquished By: "}1\, ‘/—‘7*/0 Accepted By ‘L ‘[/?!/O /[{2

) - *—il'lo Accepted By:

Ralinquished By:

-~
Relinquished By: K & Accapted By
I tho2),
Received in Laboratory By: Be v ¥o U snimy YA Anatyst:
PLEASE CHECK PARAMETERS FOR ANALYSIS
RESULTS IN ug/l UNLESS OTHERWISE SPECIFIED *
 weans | SELECTED | PARAMETER  RESULT | wrsrnane | SELECTED | PARAMETER RESULT | s‘m ]
3 * NH3-N f 1 | SILVER 2007
= H gt i
t . { ; | 200.7
F’j I R AL ! | ARSENIC i | 60108
; 200.7
; 3 1 cobp { B 1 1 LEAD ) 50108
T CADMIUM 5 ! ZINC z 5%0100;
1 CHROMIUM 4 REC | 160.2
1 COPPER § 4 | PHENOLICS 1 4204
2 “TOT CYANIDE | 4 PH 1501
IS T mE ST T ; B B 5
o5 | “ FREE CN f 4==oocm 4 | HEX CHROMIUM
[ IV = : Sp—— e 4
1 ; MERCURY g MOLYBDENUM
v E NICKEL | ANTIMONY
. - e e RS RS —ae S e L Y-l
3 ; OlL & GREA;»E SELENIUM
T IE PHOSPHORUS |  ALUMINUM :
g S Mg . .
f 3 ]
4 | 1of2] apha [edsativn in p 5oLl okoslig kG L
I 4 z%/l/ et fwahmura L__zlgctdo Q0L esle 3lle K

PRESERVATIVES. NITRIC ACID -1,  SODIUM HYDROXIDE - 2, SULFURIC ACID - 3, UNPRESERVED 4

Number of sample botties used on this Chain Of Custody GO\'

COMMENTS:

LABORATORY RESULTS CERTIFIED BY: DATE

DIRECT INQUIRIES AND THIS FORM TO: SAM LUDWICK, CHEMIST, CITY OF WARREN, WATER POLLUTION CONTROL FACILITY
330-841-2581 EXT 112 OR BY E-MAIL sludwick@warren,org



McCracken, Chuck

From: Robert Leidy

Sent: Monday, August 09, 2010 11:15 AM
To: Chuck McCracken

Ce: Stephen Helmer; Kenneth Barnhart
Subject: WWTP lab results

Attachments: WWTP lab results 3.pdf

Chuck,

| received environmental data from the lab last Thursday and WWTP resuits were included. | have attached copies of the
WWTP results | received.

Let me know if you need me to send a hard copy down to you.

Thanks



Ohio Department of Health, Division of Prevention
ODH Laboratory Report

st of Health Laborory

Section, Butldimg 2 Abvin Jackson MUY

b

H
¥ i

H 43068

ater Treatment (Customer! DF water & wan Receive Date:

sepor Roud This Report’s Dute

i v (i 44432 ODH-Lab Order#:
: R RN

Sumple# R6027-01 Collector: Andy Blocks S Chient # finul
Matrix: Water

Cotlect Date:

Parameter Result Units Analysis Dute Analyzed by
Alpha <3 pCvLL /372010
Beta 9.2 +/- 3.3 ol 57372010
Ra-126 <1 L 67372010
Ra-228 <1 pCWLL S/Z8/2G10 K Grand

Sumple#d Re027-02 Collector: Andy Blocks Site: Client # liguid sludge

Collect Date: 471672010 Muatrix: Other Rudiological

Parameter ’ Resul Units

Ac-228 3 28KE02 +/- 1.O2ZE0L pUiky K.
Ce-139 9.30E01 +/- 5.58K00 pCilky $/23/2G10 K_Grandield

Owandfeld
¢ i

Teeae dih0
ARt S pLig Lo

{;amma Scan Al other nuclides <LLLD ik 372372010
1131 395KE03 +/- 1.6UEO2 pC
K40 3 ATEDZ +/- 3.12K01

i

R

ky $I23/2010

e 1
Crrandiield

232010

7

riuh by TTYR HeT R I . o
axs Obd 7282671 % mund amn Uh

v oshis vsvioihiny/
VA BRI VAN Oy

Attt Andy Blocksom
Patriot Water Treatment
7716 Depot Road
Lisbon OH 44432




Sample Chain of Custody Record

St Mame

Patriot Water Treatment /

Project #

[ £-147

AL

W@M UL CLid ey

ZANFET ¥

L1l

£ LD

, . ) Water & Wastewater Laborate
£ Analysis / Preservative . atories, Inc.
e A I Rond z M 2779 Rockefeller Avenue _—
I 4 f ot & ot N i
e Addre 7716 Depot Roa 2| 5 g Cleveland, Ohio 44115 il
Lishon, Ohio 44432 Project Name. SE ) LI Phone (216)696.0280 'W'
;J}; \:% ';E :j . § Fax {21616096.68 1) L
£ 2 kS <
Sample Rample ; S 5 |
Date Time  Comp. Grab Sample Location/site 1D = =L Sample Comments ab #
; ) M, ; I I o
s B L S O B
7 fﬂ/ XX oxooxoox o= o= {pf o '
gAY/ ~
/ ! ! i/ - g 743 M\} 4 ¥ 7 y’ A . =~ 7 Wt
., . J , Ldh.. ¥ E oo p o 7~
-’:—y’ / {’,; / ﬁw/ 44 / {f»&“ >~¢/g}/ o " (i .. 4 .
AR L/ .
NORr N A b Ak g bR
U Ll ( lit}mw —
: J
v A e
I PR s fu S, :
-2 L &\ CO8 e vy
k} 5 . s - . LTI o ..
Pa-22 <000 1L Cufe 3l e
xfi M AC-228 2 2 } Ul ALY 9 é lo W, Phone: 6146441658
| . O Attn John

ARODS B Main Street

Ohie Department of Tealth
Befilding 22
ij}xm‘»?zhhzxrg Ohio

13068

R ef*fﬂ;ﬁ}%v?;:?{i by

Ry e
/ /?rm . Vi

Sampleris) [print namels)-gign below I:

/

Relimpnshod ¥

Rehnoushed by

PRIt ey

LRIt

Relinamshed by teipmatures

Dare Time

Dite i

Date/Time

Date/Time: Recoived by rsipnarure o hipper)
// ’f . %’//’A i “‘% 7 . 3 g 2‘
7 [ # / ﬁ“yf?”;w\ [ PN T (o
. P I i

Received by Zapnatire or shipper;

/
I)J‘“H v ‘»n S t();;(;[u)i‘ w xhinreer

Received by, fsignatire or shipper)

ER

Phone

ﬂ@m MMA&.\ 6"’? /Oy

R( 2port to *\mi)f Blocksom

Patriot Water Trearment
TG Depnt Road

Lishon, Ohio 44430

}’i‘? s

Bill 1o

Verbal Ands .

Patriot Water Treatmer
7716 Depot Road

Lishon, Ohin 4447



Woisgottsit Sttte | b oy of Hy viene

2601 Apncuitie Dnve 70 Box ade )

Madison, 8133700 yas Laborato ry chort
(ROOME 23608 = VN Y a2

hp svww siir aise sy

D FoKurtyer, M D Medical Director » Churles 13 Brokopp, De P H | Director

Environmental Health Division Radiochemistry
WONR LAB 1D: 113133790 NELAP LAB ID- E37658 EPA LAB ID: WI00007 Wi DATCP ID: 105415
Supplement to test reportd: 9321307

WSLH Sample: RU002128

OHIO DEPARTMENT OF HEALTH LABO Bill To
8995 E MAIN ST/RADCHEM BLDG 22 Billing ID: 7324709

Customer {D: 339055
SEENOLDSBURG. Ok 43068 OHIO DEPARTMENT OF HEALTH

BOSORMANRET/RADIOCHEM BUILDING 22

REYNOLDSBURG COH 43068

Collection Date:  04/16/2010 13:00:00 Collected By:

Owner: Waell Completion Date:

Unique Well # Account:  PPO09

Well Construction: Date Received:  06/09/2010 10:41.00
County: Date Reported:  06/29/2010

Driller or Pump Instaliers License #: KATHERINE GRANDFIELD Sample Reason:  GRAB SAMPLE

Sampling Location:  PATRIOT WATER TREATMENT

Sampiing Point:  PUBLIC DRINKING ENTRY POINT

Sampling information:  OHIO SAMPLE # R6027-01

Lat Deg: Min: Long Deq: Min: Method:
Driller:

Analyses and Results:

rAnalysis Date Lab Comment ]
06/30/2010

[Analysis Method Result Units LOL

SM7500_U_C URANIUM 234 ACTIVITY 0.13:0.07 pCilL 0.09

SM7500_U_C URANIUM 234 ACTIVIT Y 0 0000+ 0 0000 ug/L. 0.0000

SM7500 U_C URANIUM 235 ACTIVITY 0.01:003 pCi/L .06

SM7500 U C URANHIM 235 ACTIVITY 0.00:0.01 ug/l 0.03

SM7500 U C URANIUM 238 ACTIVITY 004+003 pCill. 0.04

SM7500 U C URANIUM 238 ACTIMITY 0 11£3.08 ug/l 0.11

SM7500 U C TOTAL URANIUM ACTIVITY U 13+0 08 pCi/L. 0.04

SM7500 U C TOTAL URANIUM ACTIVITY 0.00:0 08 ug/L 9.11 J

Page t of 2
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Ohio Department of Health, Division of Prevention
ODH Laboratory Report

Sample# R3964-01 Unllector

Collect Date: 172772010

Parameter . Resul

Alpha <3

Beta 43.2 4/ 51 32010

Ra-226 <{ RISV R TS SChuny
Ra-228 <1 22010 B _Grandtield
U-Natural <}

272010 SUhung




Ohio Department of Health, Division of Prevention
ODH Laboratory Report

Sample# R3981-01 Colfevtor

Collect Darer 2712

Parameter
Aldpha
Beta

K_Grandiield




Ohio Department of Health. Division of Prevention

ODH Laboratory Report

This Report's Dage

HE

ODH-Lab (nderd

Client & 1002170030

Sample# R39Y82-01 Uollevor
Collect Dare /1772010
Result

Parameter
All other nuclides <1.1.D

Lramma Sean
26E+02 +/- 2 61+01

-4

Matres Other Radiologica

Analvsis Date

412010
2010 SChuny

1,




RS SO
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rlreanment (Customer! D¥ water &

Lo

ODH-Lub Order# 13993

SHBSARY

Sample# R5993.01 Collevion Andy Blocks Site Chent # PINAL

Collect Dutes 3320100 Muatriv: Wate

wameter Result Unies Date Analyzed by

Orandtield

Alpha <3 Py
Beta <4 Pyl H26/2010 ]
Ra-226 <} pCy/L 3302010 SChung

Ra-228 <1 pCL 242010 K _Grandficid

andiield

‘atural <1 pCyL H3I2010 SCUhung
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dsiorngri o

Sample# R35999.01

Paramerer

Alpha <3 K Grandtield

Beta <4 R _Girandtield
Ra-22 < SChuny

Ra-228 <1 Uirandtield
U-Natural <1 SChung
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catment (Cus omer H# water & Wit

Sample# R6011-01 Coffecton Sire Chient #

Colieet Date 3 Viatrix
Parameter Result s by
 Alpha o < pUHL K_Cirandheld
Beta 6.6 +/- 2.9 pCi/LL K_Grandtiehd
Rua-226 <1 Pl & Grandfield
Ra-228 <1 pCvL K_Grandfield

U-Natural <1 pCVE S huny

Sample# R6011-02 Collector Site: Chient # 1003260004
/2010 Mutrix: Water

Collect Date:

Anulyzed by

Parameter Result 7 Units
Alpha <3 UL

Beta 44 4/- 2.5 POy

K Grandticld

K_Grapdfichd

Ra-226 <] pCVL 3 M_Grandield
Ra-228 LO8 +/- 1.00 P/l SA22000 K _Grandtield

U-Natural <1 pCy/L H 1372010 SChang
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ok (s tomer T DE water & o
Sample# R6017.01 Collzctor Andy Blocks Site: Chent # 1004020075
Collect Datg: ¥/ (

Parameter Resul Uiirs

Alpha <3 P/l

Beta <4 pLVL

Ra-226 <1 pUvL 6/3/2010 5

Ri-22¢ 214 +/- 6,79 Pl S/28/2010 K Grandfield
U-Natural <1 P/l 132010 SChuny
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[RERRR

E0
Sample# R6027-01 Collecror Sitg
Codlect Date ter
Parametey i
Vpha SLarandbield
Beta 9.2 +/- 33 K_Grandfield
Ra-22 <l pU/lLL /372010 K_Grandfield
Ru-228 <l /L S/28/2010 K_Grandtield




