ODH ~ TENORM rufes (M. Snee}

les. Going slower than anticipated - originaily thought woul

done with drg

October,

fave received inquiries shout deill cutting disposal from PA

C. Butler, OEPA talked about  recent mee ng between OEPA and Apex landfil
i

fabout potentisl new attivity,
This may include the construction of a

cation pit for frac wates/drilf cuttings,
Outreach/Education Activity Update (L. Stevenson, OEpPA)
Distributed final copy of drilfin /regulatory basics fact sheet, Other sotentiz] topies:
*  Homeowner - water safety, T. Tomastik vo unteered to inftiate something oy this.
¢ Drilling operations ~ L Stevensan will work with OEPA divisions on initial draft.
*  Plgeline construction/requirements- an issue for landowners as well

Media refations (DEPA/ODNR) - No significant activity

Frac water sampling - potential for collzboration? Marcelius Shale Coalition has done sampling, so we may be
able to get dats from them. T, Tomastik will review information received from PA, We shouyld keep thiz on the
radar, but in the future, as we have limited drilling activity in the interim, let’s focus on parameters st it

Important to do this # others sre volunteering information? (€ Butler}. Everything on the media indicates
flowback water is “toxic.” More concrete data would help address concerns and reduce speculation. Add as
agenda item for our next meeting. In the meantime, scope out what we would actually be doing,

NEXT MEETING: february 1067 1:30-4:00 a1 Ohio EPA.

T —




McCracken, Chuck

From;
Sent:
To: 5. oy
@ s
S8tk dnr state oh us; tor <
Brian Hall; Charione Underwood; Donna Kni
£rm Gomes; Fred Snell; Joa Guicochea; Ke Riley, Kristoprer i
Michael Eggert; Mike Baker Mike Setties: Nanc ce! Rich Blasick, Steve Saires;
18, Stivo Difranco; Tom Harcarik; Tracy Freeman Vir o1, Chick
MeCracken; Michael Srige; Rebecea Fugitt; Robert Owen; Stepher Halmer
Ce: Craig Butier
Subject: Shate Te
Attachmants:

Hello evervone, 1'm attaching our final agenda for this Thursday's meeting here at Ohio EPA, Central Office. we're
scheduled from 2.00-4:00,

For Ohio £5A SEBO and NEDO, if you can make TESRrvEtions on your end for véeﬁs@ianfézencmg equipment, I'l do the
same hare,

i you have any guestion

ore Thursday, fet me know.

Thanks,
Laurie

tat Protection Agency
Urdess otherwise provided by law,

this communication and any résponse to it
canstitutes a public record,




Marcellus Shale Meeting

OEPA/ODNR/ODH

Thursday, December 9, 2010

2:00 - 4:00 p.m.
Ohio EPA

Conference Room A, Main Conference Center

AGENDA

Welcome/introductions

Hightights from the ODNR visit to PA
NY Moratorium on Drilling
Driffing/Wastewater Updates

*  Drilling activity in the Marcellus/Utics - update
s Wastswater/BOTW update
*  Mustang Engineering Meeting (pipeline proposal}

Regulatory Update

¢ 5B 165/Rules

*  TENORM Rules update

¢ Drilling permit conditions to protect OW and other sensitive
envirgnmenty

Public Qutreach/Education
¢ OEPA fact shest finalized
tdeas for additional fact sheat topics
* Web site/statys update
*  Media Relations Update

Next Steps

€. Butler, L. Stevenson, 0EPA

OUNR

1 Goicorhes, OEpa

T. Tomastik, R, Sirrmsers, GDNE
B. Hall, OEpa
L. Stevenson/T. Harcarik

T Tugend, D0NR
M. Snee, OO

M. Baker, C. Butler, OEPA

L. Stevernson/All

M. Settles, Ofpa
OEPAJODNR




McCracken, Chuck

Frony: urie Stevenson <iaurie steve:
Sant: ay, December 02, 2
To: Perey@dnr st usted@dns siate oh us:
g Simrers@dnr siate ok us:
nr.state oh us Aaron Shear Bil Showror
te b 3 1 Underwood; Donna Krige
somes; Fred Snell: Joe Guicochea, Keith Riley, Kristopher |
Taliaferro; Michant Eggert: Mike Baker, Mika Seltles; Nancy Rice; Rich & sick; Steve Sainas;
Steve Willlams; Stive DiFrance; Tom Harca ; Tracy Freemean, Virginia W ; Chuck
MeCracken, Michas Snee, Robert Gwen: Stephen Helmer
Ce: Cralg Butter
Subject: Maxt Inter-Agency Shale Team Mesting on 12/0 - Dran Agenda
Attachments: Marcelius Shale12-Bdraflagends DOC

Hello everyons, Justa friend
at Ohis EPA, Central Office.

I'm attaching a draft AgEnda for your review,
Monday and 1l finslize
3100 a5 originsily pr

OEPA districts, we'll getout maore detail

Thanksi
Laurie

Ohio Environmental Brotection Agency
Unless otherwise provided by faw,
thig temmunication and any response to it oo

Iy reminder that we have

this. Alsa, due 1o some conflicts |
opused), i this poses any significant

510 vou early next week as &f

Gur next inter-agency meeting on Thursday, December 9th hare

#you have any edits, additions, €t please get these to me by COB
M proposing a meeting time of 2.00.4.00 {instead of 100
problems, et me know.

ther 4 bridge lns or video conference option,

nstitutes a public record,




Marcellus Shale Meeting
OEPA/ODNR/ODH

Thursday, December 9, 2010
2:00 - 4:00 p.m.
Ohio EPA
Conference Room A, Main Conference Center

DRAFT AGENDA

Welcome/Introductions €. Butler, L. Stevenson, 0EPA
Highlights from the ODNR visit to PA OONR
NY Moratorium on Drilling Al
Drilling/Wastewater Updates

*  Drilling activity in the Marcehus/Uties - update T. Tomastik, R. Simmers, ODNR

* Wastewater/P0TwW update 8. Hall, OEPA

¢ Mustang Engineering Mesting (pipeline proposai} L. Stevenson/T. Harcarik
Regulatory Update

*  SHIB5/Rules T. Tugend, ODNR

*  TENORM Rules update M. Snee, ODH

¢ Drifling permit conditions to protect GW and other sensitive M. Baker, C. Butler, DEPA

enviranments

Public Qutreach/Education
*  DEPA fact sheet finalized
- ideas for additional fact sheer topics
¢ Website/status update
*  Media Relations Update

L. Stevenson/All

M. Settles, OEPA
QEPA/ODNR

Next Steps




McCracken, Chuck

From:
Sent:
To:
8. Lindsay Taliaferro:
. Steve Saines: St
Fresman; Virginia w hael Snee; Robert Owi
Ce: Craig Butier
Subject: Marcelius Shale Mes Notes and Revised Contact List
Attachments: Marcellus Shale Work up List10-19-10 5 10-18NotesFinal POE

Hello everynne, Craig and | would fike to again extend our tharks for a productive meeting an Tuesday. I'm passing
along the notes from our discussion and an updated workgroup/contact e, i vou have any questions or corrections on
the notes, te know and I'fl revise accordingly,

We look forward 1o continuing our discussions at the next meeting, scheduled for December Sth. in addition, we'll be in
touch with each other on any respective action iterms weding more immediate attention before the 9th.

&

w/comment under separate

Wi

' also planning to Betour draft fact sheet aut here shortly to ODNR and ODH
cover.

Hithare's anything else vou need, fet us know.

Ohio Environmental Protection Agency
Unless otherwise provided by law,
this communication and any response to it constitutes a public record.




Marcellus Shale

BFI”(YEPA/ODNR/ODH Marcellus Shale Wnrkgroqp
October 189, 2010 (Revised)

(Mike McCormaf;
Rick Simmers )
Bill Sk@we’oms}cé
Keith Riey
Donna Kniss
Erm Gomes
Rich Blasick

Steve Saines
Fre
Lindsay Tahaf{}fm

\Chariotte Hickcax

_Ohio EPA, SE
‘Ohio EPADDAGW

ODNR/Minerat é?@s;oumm
?C}DNR;Mmerat F{emu;‘c&&
[Ohio EPA, NEDD
_OnioEPANEDO gy
[Ohio EPA, NEDO, PSW !
‘Ohio EPA, NEDO, DSW
(Ohio EPA, NEDO, DSW

Ohic EPA/Drector's Office

_1614-265-6858

1330-896-0616
1330-963-1130

330-963-1196
330-963-1112

614-644-2782

-

ks{}S

Name Company/Division Phone Number Email Address

Bob Qwen » gOUH 14-644-8647 sertowen@odh ohio Bov
Chuck McCracken ooHBRp - 144665136 lchuck mecracken@odh atio.gov
Michaed Snee SODHJBRF’ ;aw&a«w;??sg E{mchm Sneed@odh.ohio.gov
Stephen Helmer ) :QDH{BRP ;814»?2&36“ ) W;;mp’hseﬁh&%tmm@odhahi&gm
John Husted (ODNR/DMRI 614-265-7072 john husted@dnr state oh us
Tom Tomastik ‘OQNR/DMRM 514 (551032 ;mmrmthék@dmﬁmmah,ua
Tom Tugend <O£I>NF{/DMRM @141%6&7(}55& (tmma&. tugend@dar state ohous
Chiis Péﬁy QDNWGW Survey .61@«3?5}«0%1 ‘cé“sr%a,g}&rrw‘,@)éf‘n state obug
Heidi Hetzel-Evans (ODNR/Media 614-265-6860 heidi evans@dnr state.oh us

;zmkm‘mce}rm&c@dm state.oh.us

Mxmm&m@dnmtawu?m&
fVSK(}WCQW&M{@Q;}&.?E&le.of‘?,U”S
JState.ohous

eith.riley@

donna. kniss@epa state ab.ug

i&3(m<ga‘mwmééﬂepa«stam ohus

rich blasic

Viginia Wilson oo -PANEDO, DSW ro6s-1180 Ppa state oh.us.
Craig Butler Ohia EPA, SEDO 140-380-5202 ) state.oh.us
Steye W;ihams _ : , DBAGW ;’?’40&38&5%31 hgm&@epa,smm.m‘wa

Mike Baker Ohio EPABDAGW " 514 644.2912 _|mike baker @epa state.oh. us
Mike Eggert Ghio EPA/DDAGW é@%&v@»&&wf&?ﬁ? irp&ci)aemggmrt@ep state ob.us
Chuck Lowe Ohio EPA/DDAGW 1614-644-2804 chuck.lowe @epa

Qt‘am‘lmmmekéim@egmkgzam ot s

epa. state oh us




Laurie ¢ Stevenson
Tracy Freeman
Aaron Shear

Eric Nygaard
Randy Bournique
Kﬂbmpheé Wesm )

(Otio EPAPIC

Marcelius Shale

Qi ug

¢ ‘M& :’dﬁ 1237 rm(y irm*mm@@pa state.ohus
j()h ] EPMDS Wi 614-728-5350 saron.sheard
(OO EPADSWM_ " letarzasig
Ohio EPA/DSW e 6443033
Ohio EPADSW . [614-84d 2024
;Ohm ERADSW . ' . E!’tiM«@M%Q‘;iS mdy é}ourmquw mtm State. uh us

14-644-2 180

o pa.state.oh.us
()M@ﬁ@u&??éj@

Ohio E:F’AJF’ iC




OEPA/ODNR/ODH Marcellus Shale Meeting Notes
October 19, 2010

Introductions

Revised sttendes/workgroup sy see attached)

GWPC Meeting Recap

T, Tomastik B malor observations from rmeeting:

L. Heard data regarding fow-back recovery of around 10- water cut of 3 total of 2.3 on gallons
used o average per frac b Commented that flow-back recovery Is not as significant as we've been

2. Heard 2 spes o emerging techs for Botope idennificgs a of gas contaminants.

L Stevenson {DEPAL Two key issues related to water which warrant further discussion in Ohig:

1. Water withdrawal ~ is this an issue for Ohio fram ODNR's perspective? Should we [OEPA) also be
looking 2t this ssue from 3 water quality standpaint parficularty in aress where water could potentislly
be withdrawn from areas of low flow. How does this change the characteristics of water guality? A
couple states at the conference talked sbout & watershed/regional approach to water withdrawal snd
spproval through their authorization process. What shoutd Ohio be doing to address this issue?

POTW disposal is Buing to be a significant issue for Ohio, as other states loak for disposat options, What
policy considerstions do we need to make st OEPA 1o PIOtECY water rescurces? Should we be
considering some fimitations on POTW disposal based on plant capacity, receling water body, stc?
What's our legal authority to do so.

ra

On-site recycling and treatment: Athough this is in practice, does not seem to be widespread. How do we

EnCourage more recycling activity, particularty ax drilling picke up in Ohia?

ODNR Update

Tom T commented on the refative pricing for wastewater management options. Current average for Chiois
spprodimately 525 50 for jection in Ghio. it's historically been cheaper to come to IO disposal in Ohio than 1o
dispose of at POTWs in other states.

Sampling flow-back wastewater, QDN js considering random sampling of flow-back. In general, flow-back is
typicaily 59.95% freshwater and sand w/some additives, however, there's an interest in KRowing more shout
what constituents are present. If GONR moves forward an this, there's an Opportunity to coordinate with OEPA,
T Tomastik

Someone posad the question on additives in production water, s there 3 consistent mix that’s used industry-
wide. Tom indicates that is may vary based on service companies. He said sampling may help determine what's
coming back and what's detectable, Data related 1o flow-back wastewater may also help the public better
understand this issue and address perception issues related to risk.

1




ice for completed jobs. T 7 gend GONR has
ence 1o “mixture” wio CAS numbers, so s
present in additives. PA's regulations reguire: frac Huid feporing, permit
areas.

58 185 passed in June require posting MSDS sheets based on iny
me general nformation on t
t 1o identify alf constituen

feview, surface casing, OH s ah

of companies in most of th

eimont County (horizontal Marrel b 150 5,500 ft, adiacent to pach o Ber shout
“ e long horizontal Marcelus wells, One other well drilfed with 17 stage frac,

Utica Shale ~ Unsure as tn amount of water needed for production. But, it's oyt there. Behind alf the current
Mareelius feasing is the Utica Shale. Company in leferson Loy, Marguette Exploration. D ing & test well with
COre - may be 300 feet of Utics. 3 arres with lots of equipment on ste. Vertical srat well 1o collest dat
Drifled a well ¥ mite away which was plugged (verticall, Wil go back 1o this well 1o start horizonts
it drilling phase,

Looking originally for disposat well, but 1.5 million cubiz feet of gas showing,

Steat test in Belmont Cry {C&
Y in more

Froduction tone discovered when they were looking for disposal zane. Thinks this will peak interes

ng well in Belmont Cty for disposal purposes, but may also hit Utica, 2100-3500 feet down
i drilling pr

2Uesy

Iy too deep in PA or
0d rigs coming after first

East Resources leasing (Stallion], moy 18 It Ohio first quarter of 2011 No basin
ather states, but Chio sppealing. 500 frac tanks to he brought up from Teras, Gilsho
of year. Chesapeske wants to have 20 rigs aperating in Ohio.

Lease activity in Monroe County by Beck Energy.

YIC Update (ODNR, omastik}

170 active Class I} wells {ODNR}

4 applivations under review {Richland Ctyl, for faciity with raif sour. Mt Simoen disposal, 4-5,000 bpd disposal
tapacity. GDMR g getting weekly inguiries sbout UIC well instaflation. Smaliar companies asking about on-site
disposal. Major players: C&X, D&L Energy.

G What are CDNR's projections regarding Ohio’s injection capacity, particutarly if there's a lot of interest
from other states in sending wastewater here? Iniection capacity is primarily based on ability to permit welis,
Does not see a limit on capatity in Ohis. Western srea of state is @ good are for futyre wells, particularly as raif
transport ’ae{m‘zing an aption,

Q: What's the current UIC disposal capacity in PA? 8 wells in PA total Some limitations geclogically in PA with
abifity for deeg wel disposal in targe volume, 1.7 YEAIS TG get 3 permit in PA because thiey do not have primary,
In Ohio {w/primacy) 30-35 days to get a permit. Q: What are the public notice/comment opportunities during
ODNR's permit issuance srocess? Opportunity for public comment. Need is determined based on assessment
of threat to human health Not currently seeing a significantly greater interest from the public in commenting
on permitting actions, however, interest could increase with more media attention on shale drilling activites.




Wiy water ingreases
ant to deat
= with

Q: What is the problem at Uic wells with lower salinity frac wastewater? Lower s

CHOn to address this issue. Others don't w

pressure at wellhead. Some can syvix g FIGf o
tain maximum imection pressure and lower YOS can inter

ment tom

§ tes that becavse of the additions! burden in handling low salimity T8 wastewaters at Ui facils
they ususlly charge a pramium for disposat { arger well diameters help address
this issue, 4.5 inch casing - 3 % -4 it will help. Larger commercial facilities with more
tanks can also mix lower ¢ ¢ and high salinity wastewater together prior 1o ini
adddress this sue and facitate more disposal {in the future) of lower salinity

POTW Update (8. Hall, QEPA, DSWI

ot issued by OEPA in August. I's boen appealed on two ground

{1} standard
i3 also the maxirmum preposed for Warren, Civy
it for Warren s now aut fnr

CWT permit-to-install for p
condition (2 000 gpd timit. at max TDS at 50,000 mg/l. Th
of Warren modification for HPDES permn BOO-650, 000 gpd requested. NPDES pe
public comment fcamment pe s Nov, &%) W are monitoring regs. and limits have been driven by
Loncerns regarding PA water quality standards and a drinking water intake level of 500 mg/t Beaver Falls
provides inlet for drinking water supply - dr king water supply area rones reguire 500 mg/t it

iad &

Q: ¥ other alternatives exist, is disposal at POTWs something that should be aliowed, or under more
controfled circumstances? {C. Butler}. Maybe between staff in group, we thould be consider
recommendations to gur Directors,

andard on the books for a lang time., .currently in process of revising this (DSW, & Halll. Chio £84, HEDD
commented on how the PA rules are str ctured. Different chapters, similar to an industrial sector-specific
approach. Gas well rolgted Aimost a state variation on catsgorical standards in PA. Cgestion 3% 10 whether
Ohio could legally take & simitar approach,

Question: Have we done 3 comparative pricing on disposal? Historie ity averages have been around 5550
per barrel for UIC in Ohio and around 39 per barrelin PA. POTW disposal fees in PA were higher than in Chin.
the past, companies such as Virgin O were only charging 51 per barrel.

QL. Butlar): As 3 next step, is there an spportunity to think/talk about how we're going to allow wastewater
management to go forward before we're over-run with requests? Key iscues: FOTW capacity preservation,
W issues, desire to have UIC be primary disposal option for environmental protection,

Pigeline/Transmission Update (8, Hall QEPAY: Two major pipeline projects u the queue 2t CEPA. No major

uptates,

Water use/Withdrawal Discussion (Al

Q: Where do we think water will come from? It is hard to predict this. (T Tugend} However can make some
assumptions on volume given average number of rigs — 280 wells peryear - 3 million gaflons per well, Hew large
of anareat i spread over with be impartant in water withdrawal ssues. Hisa 2.3 county ares, for
gxample, this may have substantial impact. fegional onsiderations in water withdrawal management. Urilling
allivity slso depends on 7ig availability - only 5o many rigs available at any given time, ODNR can mvestigate
dewstenng complaints




Q: How can we get ahead of the curve on the water withdrawal issue? L Stevensonl Per disey 3T GWPRC
meeting, some states have looke water withdraws! on 2 reglonalized approsch, based on waterched,
They're looking in partie ow areas/conditions and how withdrawal may impact water quality in those

areas. We need to discuss this in Dhig,

$8 185 Rule Discussion (Al)

ODNR is focusing on two key areas right now related to rules undar 185 {1} dritiing unit configuration and {2}
intent of $B 185, dor't want 1o open up the entire chagter on current
well construction, horizontsl well peremits, snd

noise. They need 1o focus on watuton,
rules regarding drilling. Other slemenrs of
genersl pit design criteria,

s include fr

& Hall On-ite lagoons sre not fegsily exermpt from Ohin 1PA"s regulations. We don't, however, necessarity
want to implement the PT! requirements # these units are aiready covered under ODNR's regulations. if there’s
aft apportunity 1o sut some exemption anguage in OONR's rulss regarding these units, we should consider thiz.

Q fon about fatory status of sediments from Pits. Per OONR, these gualify for 3 RCRA exemption, whils
within oil/gas waste stream. DDNR's current rules allows for sediments 1o be buried on-site. No GW
monitoring. Free fluids needs to be removed from the pit and disposed of. Solidification materials sdded to unpt
ta alfow for reuse, (R Simmers, QDNR). Law specifies that site cannot cause contamination,

Q: s waste managed by » third-party on another site still eligible for RCRA-related exemption? Under
ONR. Watting for USEPA's determination. Gutside normal treatment activily onesite.

consideration by G

Q. With the increase in size in tagoons, will there be additional requirements for liners, ete.? Current
standards for pit liner.

IDS update (8. Hall, OEPA, DSW)

State permit for surface mining on hold/reworking this now. Criteria in general permits to address contaminants
such as sulfates, chiorides. Want to develop our own standards in Dhic, USEPA paying dose attention to 705,
Several layers to TDS ssue, Praposed new general permit for sutface mining coming,

IENORM Update (M, Snege, ODH)

OUH is still planning to get their draft rules to members of tha workgroup when they are ready, DDH i
concerned about radiclogical materials that accumulate with siudges and the scale busld-up in piping, In
process of developing rules now, They are sesing more interest from envirsamental groups. By end of month,
advance copy of rules should be available for review/feedback. ODH does not have an issue with radium in deep

well injection,

Q: Between ODH and ODNR, what agency primarily responds to citizen concerns/questions regarding private
well contamination? This would be primarify handled by ODNR and questions should be referred ta them. They
have requirements for well testing within certain radius prior to drilling (ODNR requirements], Urban ares
testing {township with 5,000 or more), Q: Has there been any consideration for expanding testing
requirements for rural areas? Not off the tabie for consideration {1, Husted}. BMP testing for methaodology on
CDNR's Web site. Have lab services for analytical work. Public water supply impacts would be under DEPA’s
jurisdiction,




Public Qutreach/Education Update

Still 3 collective interast in making connections as a

s to help education the publie about drithin

Bulss Meeting Rec asing a big component. From ODNR's axperi

following issues ar

P

ing public forums regarding d

o

Water/withdrawal and safety

{2} Property values

{3} infrasteucture

# gov'ts concerned about mpacts o infrastructure and withdrawal, PA has done a reatly good jobm
sutreach (Fenn State), Perhaps works with Ohio Uelversity. Co-sponsor information sessions for public. Done
DNR will get some examples of PA's materisls sut 1o

really nice job in gett g information out to the pubsic. 1

. Simmers)

€ that people do not maintain water wells and this is 2 primary problem {hacteria), in addition,
1g and construction problems can cause a problem fe.g natural shaliow deposits of gas that get

ODNR raised |
water well dri
hit during drilling).

OEPA has developed 3 general fact sheet on Marcellus Shale drilling. We will get fact sheet out to ODNR and

ODH for review,

25 received on the subject, Heidi
inguiries relsted

M. Settles {OEPA) and H. Hetzel-Evans [ODNR summarized media ing
commented on the recent focus related 0 trucking issues and spills at driff sites, Alsa receiy
to any oll and gas dritling. Guestions about leasing. ODNR put together 2 general info, letter on this from Dir,
Logan. This may be good information for 5 genersl fact sheet on this topic as well,

Donna Kalss, tatked with Asst, Directer in WYA. They have sutho d rio existing dischargers for gas well
s there, They have a different approach in assimilative capacity determination. Does not
disposat in near future.

wastgwater a1 POTY
expect applications for POTW

Next Steps:

Continue coordination on ruéemékmg betwesn CDMR, GEPA and ODH.

DEPA to get draft fact sheet out to ODNR for review

ODNR to get PA education/outreach materials sut to workgroup.

Continue discussion on POTW discharge strategy/options for Ohio and water withdrawal issuss,

Next Meeting: December 3%, 4t 1.00 at Chio EPA,




McCracken, Chuck

From:
Sent:
To:
phel Traoy £
g‘f“&‘ 3 séu?“éez &we st;m ‘&n Heimer; bair 14
Subject: §3 wil! eafce‘ Agenda
Attachments: s Shuale ?8»”:? Wia DO Marceliug Shae Group List PDFE, 8-3-10 Marcailus

Meeting Notes-Fi

Please see the attachments,

>>> Craig Bubler 10/8/2010 1:56 PM s 5
Cralg Butier, Chisf

\Gut?‘zaa:; District Office
éms Environmental Protection Agency
{7403 ?%»‘2&2

Chio Environmental Protection Agency Unless stherwise provided by law,

this comemunication and any response to it constitutes a public record. |




McCracken, Chuck

From: ig Butler «Crang Butle Qeps siate chus>
Sent: tay, October 18, 2010 207 B3
To: errydp i slats oh ug:
Hich Misson
3, Stave
ichasi Snes;
Subject: i : 4 and Video Confersnce
Attachments: reatius Shale 1 FinalAgenda DOC! 8-3-10 Marceiius Shale Mesting Notes-Final POE,
Marcatius Shale Group List PDF
Ali:

Please remember we are scheduled for our second joint agency Marcellus Shale meeting tomorrow from 1.4 PAL As alf
the Chis £8A conference rooms were booked, QONE has graciously found an appropriately sized room with video
conference caps . The Ohio EPA, Southeast and Northeast District Office 1T sta# have the 1P addresses necessary to
cadl in to the £-Tach Ohio “room reserved for this meeting.

The final agenda is attached. | did not get any suggestions for additional topics or the need to eliminate or modify
anything isted. S0, we will BO with this and ask f anyone has any issues 1o add 33 we gat started,

ve attached an updated staff listing and 3 copy of last meeting's minutes for vour review.

tot's g

g on. Lots to shara, Ses you all tomorrow.
Please forward 1o anyone that | have inadvertently missed or would ke this information,

For those coming to ODNR, Fountain Square Is made up of nine buildings (buildings A through 1) and accessible from
Muorse Road.

Birections:

2045 Morse Road, Columbus, OH 43229-6693 Take 1-71 exit 116 {Sinclair & Morse Road) Drive east on Morse Road Pass
Kart Boad Pass Northtand Park Turn fight at Heaton Road light Make an immediate feft on access road Turn right at the
2045 ODNR entrance,

A map of the complex s listed at the below fink.
I I3 17

Craig

Craig Butler, Chief
Southeast District Office
Ohio Environmental Protection Agency
{740} 380-5202

Ohio Environmental Protection Agency




Urifess otherw

provided by law,
this communication and any

FRSponse to it constitutes a public record.

[




McCracken, Chuck

From: <Mike. Shaeiton state ohugs

Sent: ber 07, 2010 1.22 PM

To: v, Chris; MoCormar, Mike: ! eson, Rich; Simmers, Rick. Tor
gov, iichy, telmer

Ce:

Subject:

Craig - how many are expected?

e tenatively reserved pur large conference room in Bui '8 U, 3rd Floor, which has video conference capability. Our
video conference can Lonnect 1o another OONE locating {Athens Wildlife office, Uld Woman Cresk office or pur
Sandusky Caastal office} - or potent ¥ 3 non-DNE vides conference {though that may take some T wizardry and | make
"o promisesh,

Our large conference room tan fit 14 around a table and an ad
2030 in chairs around the

Lot me know, omike.

Mike Shelion
Chief, External Affairs

Ghio Department of Natural Besources
(614} 2656891
(614} 261.9601 - fax

This message and any response to it may constitute a public record and thus may be publicly available to anyone who
requests it

~~~~~ Original Message ..

Fromy Crafg Butler ima;i%@'i‘raig.Butier@ep&s{%atgonus}

Sent: Thursday, October 07,2010 1131 Am

To: Perry, Chris: McCormac, Mike, Shelton, Mike; Milleson, Rich: Simmers, Rick; Tomastik, Tam;
zhuck\m{cgaiken@ozjh«ahéago*«é; jen.house@odh.ohic BOV; michael snee@odh.ohi gov;
s:%phawhe?mer@sdh‘ohingmv

Ce: Laurie Stevenson

Subject: Marcellus Shale 1019 agends

To our Marcetius friends at GONR and ODH;

Attached is the near final agenda for aur scheduled October 19th meeting on Marcellus Shale issues, Please review the
agenda and comment to Laurie and 1if you have any last minute additions or changes,

We do need your possible assistance in finding a room to host the meeting. it appears all of our sujtable raoms at the
Lazarus Government

Center are being used, Question to the groupis . Do any of you

Have a room available that would fit the group? More difficult question waould you also have videg conference
capabilities so we could again minimize travel of our district staff for the meeting,




Craig Butler, Chief
Southesst District Ofive
Ohio Environmental Brote
(740} 3805202

o Agency

Ohio Environmental Brotection ; sgerncy
Unless otherwise provided by law,
this communication and any response to it constitutes a public racord.

This message was secured by ZixCorp{R).

a




McCracken, Chuck

From; € apa Sisie ohyuss
Sent; 3; Qci‘c}r‘&f f}? 2010
To:
g@, Chiuck b mgc%&& gsﬂ
Ce:
Subjact: %%ar{:ﬁésﬁgs Shale 10-19 agenda
Attachments: Marceiius Shale 10190 draftagenda DOC

To our Marcelus friends at O

Attached is the near final agendsa for pur scheduled October 19tk meating on Marcetlus Shale ssues. Please review the
omment 1o Laurie and | if you have any last minute additions or changes.

We do need ;@m possible a3

tance in finding 2 room o 1ost the mesting, it appears ail of our suitable rooms at the

Lazarus Government Center are be g used. Question to the Boupis . Do any of vou have a room availabie that
would fit the g7 oup? More difficulr question ... would yOu al50 have video conference capabilities so we could again
minimize z vel of our district staff for the meeting,

Craig Butier, Chisf

Seutheast District Office

Ghio Environmental Protection Agency
{;%i 38{} 202

Ohio Environmental Protection Agmsy
Urtless otherwise rovided by ia
this communication a and any re;gease to it constitutes 3 public record,




Warren Test - Rad Data

Finad Effluent 001

Alpha, Lhnatural, Ra-226, Ra-228,
Dratn . pCHL Betw. pCil. pCit PO Pt
ESLA Notg A

w3 BE w43

«3 «4 < <1 o«

<3 <4 <t <1 <4

=3 B4+ 28 <1 <t w1

«F dod vl 25 -

¥ ) % < LG e (179

() BE 433 013 =0 008 <3 <t

Notes

reguirement for weekly grass atpha and beta not cormmunicated until 2/ Al
requirement for specific isotopes net cermmunicated untit 31410
See 429 s-mail from A Blockaom: laby states Th not run ynless Gross sipha s over threshold

Warren Test - Rad Data

V3tudge

Date

21010

21110

2.12.10

2.16.10

2.17.10

21810

2.19.10

2.23.10%

22410

22510

22610

3.1.10

3.2.10

3.3.16

3410

3510

3.8.10

3.8.10

3.40.10

31110

3.12.10

3.15.10

3.16.10

3.17.10

3.18.10

3.19.10

32210

3.23.10

3.24.10

32510

3.26.10

32910

3.30.10

33110

41610

Gamma Adphia, Reta, Unatural, Ha-226,
Bean Py PO e P,

< LLD

< LEDY

Ra-228,
L




Warren Test - Rad Data

Flral Efffuert 001

Coped from Warren's spreadshest

Copied from Warren's apreadshest

Sludge
Gamma Scan K40
Jusiy L
<LLD 2. 6E+02 +/- 2 BE+01

B
1

E— Tot. Alpha] Tor Beta Tir Tat. Tot
Rmiimi@ Radiation [Uranium Badium | Thorium
W, T B W18 WTB WTS
neA Pl o sel

G2 +i-45

<3 ] E&m

K 3

318,10 e

31610 . N

31710

ERTNT

[



by 4 or e

0 Q0 o G O 0 o O O g 0 4] a

o G g g o o O 0 a a 3] Q 0
#DVO #OVIO! HONVIDY | RDIVIOE T EDIOT HOWIOL | #DIVIOT | EDIVIOH H#DIVIOV | 8DIVIGT | EDIVIOT HOIVI 1 BDN IO

0 o G 0 [ 0 O 0 0 ) 0 0 g




City of Warren Patriot Brine 8-week study City of Warren Patriot Brir
Downsiream samuples Downstream samp
o Chwonic . j
total SGT-HEM Acute Chronie | Acute Tox,
Phosphor [HEM oit & [oif & To, Tox,C, Tox, P P Promela )
| Bownsiwan [ Conduntity TDS Chionide  pi Sulfide 78S Alkalinity [Flourides |Sulfates  lus grease grease Barium Strontiurm | powssseam |G Dubia | Dubia Promelas iy Barium Strontium | Caloiurn
frequaesy soce [ L1, & WA WA W T A T A T A T A T, A T A T T w w frequency code |1 W W W
| units gl ma/t ot St g, g/t g/l gl mgil mgll mig/L my/L mg/l gl units TUa Tue Tuh TuA Mg/l miglh g/t
arles 24 g B fate 34 or Sy
2910 376 L) 8.007
21210 g2 160 83 G.008
28,10 395 120 &7 0.004
21730 T s 418 140 830 hia
‘ 480 448 166 82 0.0a7 2.19.10  |AA Al
742 852 200 a2 0.008 34 022 64.3
488 200 8 0011
364 140 8.6 0.012 20
392 140 8.3 0.008 12
G40 120 8.8 0.008 12
388 160 83 .01 3510 AR AL
384 120 8.5 8.0a7
308 1003 87 0.015
204 100 8.1 0047 N 31210 IAA Ah,
192 100 8.2 0.088 32 204 013 27 (.46
260 iy 8.1 0.024
344 100 a3 G012 31810 1AL Ab
356 80 81 801 12 272 .16 60.7 0.08
272 100 78 0.04
344 100 8.2 0015 32610 AL AR
244 80 8.1 0.022
304 B0 8.8 0.019
528 66 83 o6 276 AR A |
356 60 (RN |
368 120 8.6 G007
J6d 140 B.5 5.013 4610 TAA Ad 118 138 200
380 TR0 8.2 0012
412 140 8.1 0.006 416,10 1AA AX 2% 8%
392 120 a8 0.008 & 34 612 0. 181<2 <2
10564 3380 2418 0.43 96 1156 (.51 213.2 .89 4 O a O Total 4 2 002 (.08 119 138 200
852 200 &8 0.088 32 34 .22 643 048 O { 0 GlMax 0 { 002 0.08 119 138 200
8] 364275091 120 7143 BIA7GNT 0014828 ] 289 017 53.3 0.23] #OWO T 4DNIGT HONV/GE g0 Average DN Do [Rid 0.08 119 138 206
| 3 192 80 78 0.004 ] 20.4 0.13 37 0.08 0 0 [} OMinimum G [ 002 0.08 119 138 700




3k S’*{Ud}/ o

e
Fotassirn | Sodium
-[ngfh gl

4.28 3ra

428 G

4.28! a

428 HOW

4.28 0




City of Warren Patriot Brine 8-week Study City of Warren Patriot Brine 8-

Leavitisburg further Upsiream Samples Leavittshurg Futher upstream Sampl

total BGT-HEM Acute Chwronic Chronde
ettty Phosphory [HEM oif & ol & Leavittabury | TOX, Tox, Acute Tox, |Tox,
upsteam Conductiviyt TINS Chilvride # Sulfide TS Alkalinity IFlourides [Sulfates  |s grease (rease Bariurn 1 Sirootium Jupstream Dubia Ehubia Pimephales |Pimephales
frequeney vode (3, A WA WA W T, A T, A T, A T A T A T A T T w W frequency code | W W W W
urits gl il gl Si gt g/l mafl gl mg/l. my/l mgi mygll myil mgll units TuA Tuh Tuh TuA
date 24 oy 8w it 24 or Bty
3.1.10 348 140) 8.3 008 16
3210 348 140 8 0.007
38510 302 120 8.4 0,006
3.8.10 I3 120 84 0008
3.6.10 300 100 a8 0.015
3.12.10 168 100 8.2 0.054
3.15.10 212 80 748 0065 20 13.6 .11 22 0.18
31790 3g2 280 a0 g 0.021
3.19.10 474 292 100 8.1 0.013
3I2 10 474 364 100 .1 0.01 12 272 0.14 61.3 0.06
30410 346 212 aa 7.8 0.068
3.26.10 473 320 80 5.3 0.018
3.29.10 J28 a0 81 Q017
3.31.10 280 80 8.7 o.01a
4.2.10 304 B 8.3 0.016
4510 332 80 8.4 G011
4.6.10 463 284 80 8.4 §.008
4.9.10 480 315 120 a6 .01
4.12.10 471 404 a0 8.2 0.008
4.14.10 473 336 100 ] 0.008
4.16.10 545 296 B0 a6 G.009 12 272
Total 4348 G448 2020 1Ay 0402 80 68 0.25 83.3 0.24 G 4] O Ol Total 1] 0 0 0 o
Max 5985 404 140 B4 0.068 20 272 .14 61.3 0.18 1] 4] 1] OfMax G 0 a O G
Average 307 04761 96 10048] 8271409 0.019143 151 22 66667 0.125 41.65 0.12] #DIV/OL | #DIVIGE | #Diviot | #B100 Average HOIVIOU | a0 HOM HDVIDL IO
Minimum 37 168 80 [ .007 12 136 011 22 0.06 3] 0 0 OIMinimum a 0 3] 3] 4]




e 8-week study

tes

Magnesium Sodium
g/l i it
254 1496 290




City of Warren Patriot Brine 8-week study City of Warren Patriot Brine
Miles Far Downstrearn samples ‘ Downstream samples
Acuter Chwonic
total SGT-HEM Acute Oheonic Tox, Tox,
Nilgs Riw Phosphor [HEM oil & Joif & Tox, Toe, Fimeptal |[Pimephai
doemstesn Conduotie TDE Chioride o Sulficte 188 Alkalinity {Flourides |Sulfates |us grease  lgrease Barium [Strontium | oowasieeam |Dubia Dubia 28 o5
troy soder] L, & W, A W, A W T A T A T A T.A T A T A T T W W frequency code W i W W
usits gl g, myi St gl mefl g/l mgl mg/l mgit mgil gl mail It urits TuA Tuh Tuh Tus
it 24 or S clister 24 o Biy
3.1.10 416 160 8.4 G011 20
3210 408 186 8.4 0.006
3610 436 160 4.5 0.008
3810 366 166 85 0.006
3810 320 140 &8 (0.014
31210 288 100 g5 6031
: 216 10 7.8 0.043 18 20.4 013 27.2 0.15
Ja2 G 8 0.023
318 328 H06 5.3 8011
34210 364 100 8.2 0011 12 27.2 017 80.7 0.08
3.24 10 244 100 78 0.03
ERR 344 80 83 092
32910 304 100 8.1 Gy
33110 304 B0 a7 0.018
4210 336 100 8.4 G015
4510 384 100 4.2 0013
4.6.10 348 108 9.1 .01
4810 d24 180 8.7 0013
41210 404 140 84 0013
4. 1410 444 180 8.1 0.008
416,10 392 120 B {000 8 272
10874 7292 2880 1787 .33 56 748 3 879 G.24 Q Cr ] G Total £ o O 9 0
672 444 180 g2 0043 20 272 017 60.7 Q.15 O 0 4] O} Max 4 O ) & 0
S17.8006, 347 23811 195 8877 8414286 0015714 141 2493333 015 43 .95 0.12] #DIVIO! | EDTV ROV #DIVAT TAverage HOIOY L BDIVIOU L RO HOMIGE | abvio!
Minimum 330 218 8 78 0,008 a 204 013 272 0.09 ) { ( GiMinirmum 14 O 0 0 4
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City of Warren Patriot Brine 8-week study City of Warren Patriot Brine 8-we
Brine o Brire
totat
Wi Phosphor Total
Brine # __iConductivity{ TDS Chioride oM Sulfide TSS Alkaiinity |Flounides [Sulfates  |us Brine Aluminum [Antimony |Barium Berylium {Cadmium [Chromium Copperjiron _ |Lead
frequency coe] 1D, A W A WA W T.A T A T.A T A T.A T A traquency code
[ units m§ mg/t [mg/L su mg/L mg/L mig/L mg/t mg/L mg/lL units mg/L mg/il. mg/l  Img/it mgil mg/l mgh  Img/l fmgit
date 24 or dnr Uate. 24 bhe
2.10.10 1 40,184/ 21,000 83 0.396 1.27.10 0.41<02 9.6{<0.01 <0 01 025/ 011 6.6[{<0.05
121110 1 54,316/ 19.500 82 0.283
21210 1 30.816 18,000 82 0.26
2.16.10 1 38,400 31,060 78 0.237
21710 1 388 28,156 14,000 72 0.379 708
218.10 1 9.1 6,040 4,000 12.3 (.14 1612
21810 nl'a nla nla n/a n/a
22310° n/a n/a n/a n/a n/a
22410 n/a n/a Infa n/a n‘a
(2.25 10 n/a nia n/a n/a n/a
22610 I jnja n/a nia n/a n/a
10 122 8324 5,000 8.9} 0377 272
t1.3 11,880 7.000 S 0.335
122 7,588 7.000 8.5 0.415
1.7 7,996 6,800 88 0.402
16.8 7,968 7,500 87 0.328
20.1113,532 10,000 9.7/over range
175 13.650 8.500 10 2jover range
237 19,100 10,000 8.2jover range
330 29,720 15,500 7 Bjover range;
58.7 51,360 22,000 9.2/over range
4 451 34,690 18,500, 83 0.446 8980 40.8 94
4 309 12,964 15,000 7.4 0.421 860
K 439 21,740 19,000 7.1 0.607 320
a 4! 40.1 13,675 17,500 75 0511 340
3.19.10 4 312 28,780 14 000 7.1} 0334 190
!
Totat | 450 468.348 290,500 178.2 5871 13282 408 a 0 94 Q OfTotal 0.4 0 S.6 Q 4 025/ 011] 68 %]
Max I 59 54,316 31.000 123 0.607 8980 408 a 0 94 0 0{Max 0.4 3] 2.6 O 4 025 011 66 0
Average { 26 23417 13.833] 8485714] 0 366938 1660.25 408! #DIV! | RDWIN I 9.4] #DIV/O! #DIV/O!  {Average 0.4 #DIV/OV S.6] #DIVIO! | #DWIo! 0251 091 68 W—,
Minimum || B) 6.040 4,000 71 0.14 150 403 il o] 94 ] O[Minimum | 04 0] 98 0 0 025] 0717l &8 6]
[
City of Warren Patriot Brine 8-week study
Brine
I total ]
Conductvity | TDS Chionde pH Sulfide TSs Alkalnity |Flounides |Suffates Phosphorus
DA W A W A W T A T A T.A T A T.A T A
mS mg/ mg/l Su mg/l ma/t mg/l mg/t, mg/t mgi.
48.4 87,770 21.000 68 0.41 750 476
343 34340 18.000 6.6 0419 320
212 20.640 12,000 68 0.216 160
583 71,150 21,500 7 4jover range 450
%7 59,640 24,000 7 8lover range 250 {
i 212 23,860 12,500] 68 0.203 90 |




8-week study




33010 [ 506 57.990] 22.600 7lover range 270
33116 5 16 1 8,960 7,660 77 0097 80
4.1.10 8 92 7.820 5,000 76 0.05 150
4210 [} 150 16.460 10,000 74 0339 190
4510 1902 us 1,636 2.500 82 0.055 110
= I 52.8 59,880 23,500 8.5/over range 270
| il IE 846 91.740 38,500 77 0.315
A R 811 84 910 37.500, 7 6lover range 260
B 583 54,370 25,000 8.1 0.425 300
| 3 503 47730 19,500 73 035 140
; 626 60,500 24,000 7.3 0.445 200
[ i 413 38230 17.500 71 023 100
298 24520 11.000 7.6 0135 90
19.9 15,490 8,500 74 0131 120 272
[ i
— |
b - ;
i1 ] I
i
[
Total | 810; 848,030]  361.500 148.8 3.82 4310 748 0 0 0
Max 1 85 91,740 38,500 8.5 0.445 760 476 0 0 0
i 43 42402 18,075 7.44] 0 254667] 2268421 37.4) #OWVIOT | ADIVIOT #DIVIOT
! 9 1.630] 2.500] 6.6 0.05] 80} 272 0 0 0
COMMENTS

" SAMPLE WAS DIFFICULT TO FILTER AND THEREFORE DATA MAY NOT BE VALID

Over range - SULFIDE TEST SOME SAMPLES WERE TOO BARK FOR THE TESTING METHOD.

N/A - WERE UNABLE TO RECEIVE TRUCKS ON THESE DAYS DUE TO SEVERE WEATHER CONDITIONS. .. STUDY HAULTED.




City of Warren Patriot Brine

Raw Irfiuent

City of Warren Patriot Brine 8-week study

Influent (before return straarms, and brine water addition
o ) SGT-HEM
total HEM of & Lol &
Comtuctivity 'TDS  1TDS  [Chitaride al Sulfide a8 Adkatinity [Flourides | Sulfates Phosphorus [grease grease Barium _ IStrontium |Raw Calcium Magnesium| Potassium| Sodium
. WA W AR W T A T A T A T A T A T.A T T w w fraquency code
nits L& mafl  Imgfl e S dmgit mgid.  Imgil mgh, g, mgll. mglh mighl. mall mgll unis mg/l gt i g/l
cats &8 or te 24 ke Epr tate: 34 or Bhr
21010 na B3 220 76 a.o88
24110 8721 G0 200 N4 0121
1100 64 ina 260 77 0107 96.4 0.09 054
. B ing peol iy 0092
1330 7521 820 280 I8 0.08
840 TOaL Taq 320 0.074
1054 912ina 400 g & oax
1060 B 380 8.2 0.062 47 6 077 8.9
784ina 280 5] 0.04
20ina 320
0 Tebina 260 a4 0034
R F6Hna
1180 796 742 280 8.1 0.029
1278 BOO|  7e4 360 &3 0.048
1427 grel 60 320 8 0046
1230 FEL 708 280 & 0 et
1247 o8 TIn 260 TG 0.048
1440 6561 696 260 8 0.04
990 612l 676 220 8.4 0.036
1178 Tiel 820 260 76 Q012
G0 Bger  B2d 200 7 0.037
1075 5801 60 200 B3 8028
1151 G641 44 260 7.8 G021 40.8 0.93 85 13
31610 90 B48] 8660 200 8.1 0.033
31710 1 1120 8481 6aa o] N 0.038
31810 1389, OB asy 220 8 0.038
3.19.1¢ 1433 G656 Bag 200 77 0.043 =0,058 0.26
Tatal 18760113416 88B0] TG 1305 £ 884 1.7 260.3 13 & Q 0.09 0.8/ Total 5] 4] o G O & 0
Max T 4 960 944 400 84 0,121 of 478 0.93 5.4 1.3 2] b 0.09 0.54 [Max 0 4 1] 1] g 8 0
Average G191 721 541706 1] 264 618 0.08221 #0110 44 2 0.85] 86.76667 130 HDIVL T EDNIDT .08 0.4 Avarage HOWOL | BONOL T RDIIOT | BBIIOT OO | #DIVIOE | #0001
Minimum | 840 641 SB0 200 0.012 o 40.8 ar7 78.9 13 G 4] 0.09 0 26 | Minimum 0 Q 0 0 4] [ 0
City of Warren Patriot Brine 8-week study City of Warren Patriot Brine
I ) Inflent (befors retuen stoams and brne weater addition Raw Influsnt
- o SCGT-HEM
totat HEM ol & loil &
DS Chioride [phH Sulfide T88 Alkalinity (Flourides [Sulfates Phosphorus |grease grease Barium _ [Strontium |Raw Calcium  [Magnesium Potassium Sodium
WA W A TWA W T A A T, A T, A T A T, A T T w W fraquaricy code
L Imgl gt su o amgl mail  Imeg/l Mg mgi. gl mait migh. ma/i mgil units migh. g, regh. mgf.
fir Iahe date: 24 or fhr
8801 604 180 75 .09 54.4 1.04 101 173 34210
S04 859 200 74 0.035 323,10
5841 680 180 (8 0077 32410
G521 b4 180 (&) 0.026 3.2510
B4 820 200 77 G033 0.7 3.0013.26 10
5761 560 1601 76 0.032 | 3.29.10




ek stud City of Warren Patriot Brine 8-week study
Biring

PCHEs  [PCBS  [PCBs  [PCBs  [PEHS POB's PCEs

Aracior- [Aroclor [Aroclor- [Aracior- | Arocior- Argolor LAracior-

Molybdenum (Nicket |Sitver Strontium 12ine  1Boron |Bring Arsenic | Selenium [Mercury [Mercur 1016 1221 1232 1242 1248 1284 1260
frivga LS
mgil gl ot o, mef T, | unils gl gl ugh. agit my/L mgll et el gl g/l g/l el il g/t g
whate 34 or
G1 ans Q.08 4601 0071 3SR 10 T<b o1 <001 <2 42.71<10 <10 <16 <10 <10 «10 <10

81, 008 Q.08 4600 0.071 331[Tomat o 4] 0 427 G O 0 5 G O O 4] Y] a O
Al .08 4601 0070 3371 Max o g o 427 0 O [ Y o 4] G Q 4] g a
MMMMMMMMMM g1 008 a.08 4601 0.071 33y Average | 8DIVOLT BONIOT | #OMIOT 42,71 #DIVIOL ] EDIVIOL | #0101 | a0Tvion HDIVIOL | #DIVIOT | 8DIVIOT | B0 BONIOUL #OMIOL T @IV

i
GEg08 0.08 4601 0071 3 31 TMimimurn a o 9 427 ] 0 o g O 0 & O O Q o




160 B ] i ! 3.30.10
160 0047 1 | 53116
160 0.045 | 4.1.10
L TE 0.058 ! 007 0514210
980 _ign 0.042 | 4510
1056 250 [y 4610
1087 240 G044 4710
220] Ta 0047 4810
240 g 0.043 <008 02214570 756 115 ¥ 85 |
200 FE (0.084 I 41710
1046 T 7 0.087 ! 4.13 10
180] 7 E 0687 41410
200 & 0071 41510
576 628)  TAn] V¥ 0067 460 sl 94 4 345 4]<z <005 024141610
!
e ]
| 1
- I ]
! | L ]
- | I I ]
18504 dRanl TERE 1056 d60 95 7 104 165 4 518 4 ] 077 3.96Total 766 114 17 a5 [ [ g
621680 T04b] HE 0061 Y 104 101 345 4 [} 07 3 Max 766 P15 i7 88 i} [} o
Satiel 2Rl TR UBERSE] TS ite 104 977 3 Eg 4] #DIViaE G385 0 90JAverage 766 K 2 851 #DIVIOT T DIV T ARG
S48l enl Y 0.026] dgn 408 104 g4 4] 173 al ol 607 .22 [Minimum 766 11E 7 86 G i j)
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City of Warren Patriot Brine 8-week study City of Warren Patriot Brine 8-\
- 001 Finat Effluent 001 ﬁ;ru@{% E:fﬂ;mm
o Acute Tox, [chronie total Tot Alpha [Tol Heta tat HEM o [SGT-HEM
Final TOS [TDS  |Chioride & Cubia Tox, Dubia |Sulfide 188 Alkalinity [Flourides  |Sulfates Phosphorus [Final Radiation  |Radiation  ltot. Urarium Yot Radium | Thorium 14 oif & Barium
fre W, A W‘ A WA W W W T. A T‘ A T\ A T A T, A “5“. A Faguency oomge VV‘ T, B W, T, B W‘ T‘ £ W, ﬂr, 2] V‘{v"\r‘ 5] T T . w
units $ mgld. imalt Imgh St Tua T mgfl gl gl migll mgl maglt units pint Cift piA YO il i e/l mg/l
date: 24 o Gy . ) 24 fw | Bk e 24 o0 B
2.10.10 4241 60 180 74 a
21110 y GO G48 260 17 0.003
21216 . G80Hng 280 rr 0001
21610 - 786 ing 200 [ 6.002
2710 ) G101 BAn vay 240 &1 0.001
21890 A s 340 0.005
21910 BA0L YO Aog 280 TTIAA w2 Ah 0.003
223107 SBOL B9 Ing 400 & 0.002 34 .84 79.5
2.24 10 B00Ing 300 8 0.008
22510 736Ina 320,
{g 2610 TS 764 lng 260 8.5 0.003
IEXRL) M08 Teal TRAR 280 82 0.003
T2I3[LA 848 360 8.1 0003
B72L 780 320 a4 0.001
a8l 744 180 7.8 G002
73] ¥ea JEL THIAL <0 2 Ah 0.003
Boal  asp 220 7.8 0
8601 fig 444 8.5 0.001
G761 Bog 240 78 0.001
12 640 280 16 0.001
6921 Ga2 260 B3IAA <02 TTAA 0.009
S64) 518 b 7.8 G.004 34 (.68 8¢ 048
860 . 8 0
a64)  Fre |4 0003
8821 748 8.1 0.008 :
BT 780 FBIAA DD TAM 0.002 31910 9.4
Total 216411165021 14456 7020] 1909 [} 0 0.063 0 68 152 1595 0.48[Total il [i] [} 0 0 [ D) 01
: J4T7LBGEL pon 400 85 O { 0.009 0 34 0.84 80 048 Max 5 & o i Iy ( Y 01
Li&vié : TOBZ 051 TAD 1] 704 B 2701 7.9542] HONOH RO Q002521 #vin! 34 0.76 7975 0 48| Average #OMIO! HOIV BV MO O HOMOL F DI #m‘w‘:’f&?( 01
[Mismum 840; 424] 578 180 74 0 o [ 0 34] (.68 795 0.4B]Minimum O 0 Y 9 4 ¢ 0 01
City of Warren Patriot Brine 8-week study
WWWWWWWWWWWWWWW 901 Firal Effluent
HEM ol [ SGT-HEM
Acute Tox, johronic totat Tot Alpha [Tot Beta Tot. & ot &
Firnat Craniuctivity TOS TO8 | Criorics i CDiubia Tox, Dubia | Sulfide TS5 Alkalinity | Flourides Suifates Phosphorus [Finat Radiation Radiation tot. Uranium [Tot, Radiur ] Thorium grease Bariym
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