Environmental and Health Risks
of Fracking

Dr. Ray Beiersdorfer
YSU Professor of Geology



This presentation available at:
www . frackfreeamerica . org

- FRACKFREE

- AMERICA

- NATIONAL
COALITION

based in Youngstown, Ohio




Outline

1) Geology

2) Water

3) Sand

4) Chemicals

5) Gases

6) Legal & Economic



OIL AND GAS FIELDS OF OHIO

STATE OF OHBD DEFAATMENT OF MATURAL RESOURCES DS IO M OF SEDLDSRCAL SHUFEY
T Saricidlaced, Gevwd=ans Sy D Lowgaon, 7wz e L vt o B Wit o, P

OIL AND GAS FIELDS MAP OF OHIO
£ Swa

B[O ol

B[ cas
Bl Coal Bed Methane

e , p g r}, Total Oil Production: 1.13 BBO
. I . | P o . Total Gas Production: 8.40 TCF

T ety . & Total # Wells: > 274,000

OILFIELD (ASFTELD COALEEDMETHANE FRODINTNG BORIEONE) DROTFED BY STRATIIRAFHIC INTER VAL
Pt i =1 el P a1 e s pcbiainrac vl iz e A t # W II . > 64 OOO
A S v el e a e deacechatonmis aeond Wit T Lirrs e Sowe C IVe e S . y

I Drawrceiia =1 Bhar-sna S vkl v -2 {loics v g T bt ra
e Db Shuale acee 0l Soms

I Bt D e ™ B L™ S

— Siufan SClamenBatag ™ 5 e o ared =Pk Sk

I DaderaTefar st s, Toaoon Ui oo, Bk Flver G, ared Waits O sk Fos rnaisn
Carnktan D conican Koo Dolori

ol 5 oy St (O merac guaen Fasicie, rrampy off Ceniac Dinios Doyt of!
P, -

Source: Dr. Jeff Dick



PRODUCTIVE

INTERVALS IN OHIO

Potiswille Growup E
B — d
=
= Mauwch Chunk Group &
= i _
o] Greanbriar Limestons
& = |
(L] =
= Pocono G
MY
Onio Shal €
Genesae / Sorrye Waest Fall v Fms
1] _-TH"Y'-LiI-TllT.‘_F1mF
=
i—) Hamilton Growup
=
= Marcellus Formation
Onondage Forrmastion |
Bols Blanc Formation / Hunterswille Ch et &
Ridgetey Sandslone
Helderberg Sroup
BAY
Bass Islands Dolomite / Keysar Fommatkon
= Salina Group
=]
= Lockport Dolommite and Moienzie Formmeation
" Medina Group / Tuscanora Formati on
L

Recdeville Shalo
:E_ reron | Black River Limesione: &
E Loysburg Formatson
“C
Beakmantown Group E
488 MYA | — —
. Rone =ione S
=]
d% Copper Ridge Dolomis &
= B Gl oy com
k: neraliz =stratigrap ae oo t= surrcunding
the Ltica Shale and hdarcellus Shale. The LHica and hdarcellus are =o
i Iy et e at iti mpossi (=11 a =tratigraphi
oul rrect i Il area i arm pr nt=s
en ochkes th might itin the al

|;ortion of the Hica Shale Flay. Imags by Geology.com

— Coal Bed Methane
— Berea Sandstone

T Chagrin-Ohio Shale
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[~ Big Lime Intervals
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OhioSeis
#Bhio's earthquiake

Recent Ohio/Regional Earthquakes

Youngstown, Mahoning County, December 31, 2011
Youngstown, Mahoning County, December 24, 2011
Youngstown, Mahoning County, November 25, 2011
Youngstown, Mahoning County, October 20, 2011
Youngstown, Mahoning County, September 30, 2011
Youngstown, Mahoning County, September 26, 2011
Marietta, Washington County, September 04, 2011
Youngstown, Mahoning County, September 02, 2011
Marietta, Washington County, August 31, 2011

Marietta, Washington County, August 31, 2011
Youngstown, Mahoning County, August 25, 2011

Virginia Earthquake, August 23, 2011

Youngstown, Mahoning County, August 22, 2011

Offshore Lake Erie, Ohio-Canada Border Region, August 13, 2011
Offshore Lake Erie (Cuyahoga County, Ohio), June 15, 2011
Medina County, Ohio, June 5, 2011

Delaware Township, Hancock County, April 26, 2011
Youngstown, Mahoning County, March 17, 2011 (10:53)
Youngstown, Mahoning County, March 17, 2011 (10:42)
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Youngstown 11/18 61%

Marietta 3/18  16,7%

78% of the earthquakes in the state
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EARTHQUAKE EPICENTERS IN OHIO
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Did brine well trigger 6 Valle rthk‘?'

iy KARL HENKEL
kheniefeyindycom
e Mo Vg b
ning Valley has ex
rienced seven I|"J|'|llmr.1r eart I.IEE‘!
since March — the |:||:1I:|.r quakes
ever recorded with epicenters in
the Valley.
The sudden oceurrences have
experts now examining a brine-
water injection well near Salt
Springs Road and state Route T11.

The Chio Depariment of Natural
Resources i:ﬁamkirtg into the cor-
relation between the 16-month-old
well and the earthoua ks,

wells are a back-end pro-
pess in the hydraulic-fracking in-
dustry. In the fracking process, wa-
ter, chemicals and sand are hlnm;:
through pipes into mcks thousan
of feet below the nd to unbock
matural gis and oil. That liguid is re-
turned to the surfaee as brine waste-

water, which ultimately is flushed
u wells,

Some wells, such as H.:e %Tﬁ in

Youn m, go 9,000 teet below
the E-ﬂ?ﬂ'li!-lﬂ&t

Of the seven ke, six had
eplcenters near the injection well
an You wi's West Side, just off
the Salt Springs Road exit and Ohio
Works Drive.

See QUAKES. Al4

AREA EARTHQUAKES
hﬁgwmmzﬁ
ﬂﬁ:mﬂ'ﬂmzl

it Deemp R, in Burstinawr]

g Sapl. 2 magrifude 2.2
Sept. 25 magnituce 2.6
Sepl. 29: magnitude 2.7
Oct. 20t magritude 2.3

Soverger: DONE 8 Linsingie§ iy




AKES t}mnghhmmamuh GEOLOGIC EXPERTS Imd:h:n-:r;d-m-’mﬂm|
Qﬂlﬂ S tomaton ' ARE CONCERNED - mmmﬁ'ﬁﬂ'}ﬁ"m“ﬂ

“Thll!'lliuﬁnhﬂ!fltﬂh- Wagtewater pumped

e efirey into the wel isnt as beavily
“‘dﬁ'ﬁ,ﬂ,,mm pressurized as it is during

“There’s definitely a comudence
but whether or not there’s a link,
nobody has enough data quite yet.”
Dr. Jeffrey Dick, YSU

R
e t e During the injection pro-

ODNR has contacted

Bn.rl.iarih!a].rmrln 1\ DEFINITIVE ANSWER

said the agency stands by the il and
its regulations that permit =% the waler continuous- Arkansas, the state One way 1o detect a cor-
S el oreations ly increases in volume and  Gas Commission banned 0000 between earth-

“IODNR has| not seen any  Decomes a part of the eco-  some injection wells near o.,0ves and well injections

J systenn. lnisat that the @ fault line after the area i
mlll mmm mmmmm experienced 1,100-plus Eﬁmmﬂ*“ﬂh

seismic dnd npmmw small similar ;
lﬂvﬁf deep- e n m.mr}:ﬁm folr _ Micheel Hlnmum
“ODNR has not seen any evidence that [
ne at

shows a correlation between localized niver-

Anather is in Girard, also dn:ludl'mm :iu:r

= puuﬂ:ﬂnyhut
d‘mﬁmﬁmmlﬂ mf—ﬂwﬂﬂms‘ﬂf to pick back up, said David mmmmﬂnld
“thons” Both wells have been 'mlnﬁme' Aﬁ;a.maam the'ths :lmrisr.-.u
D&1s Youngstown site drilled but won't accepn | Survey. has such 5,000 oo
has had a daily injection wastewater for four to six Sy o el pe e b ﬁ'wsmﬁﬁ
nmwdmmmu: ﬂmmﬂ“ Paparodis - ,retty small in a 1.5 to 3 E._,‘,_m s

s mmiist be
i “Injection induced seismicity in on v
o R Y t ' lid and testable Zree
REILERIEE Youngstown is a valid and testable

' scientific hypothesis.”

gallons.
Mricnisdé: Ray Beiersdorfer, Pers. Com

mmhﬂhunm W‘ﬂ'ﬂhb'lﬂ-lﬂﬂflhﬂﬂlfﬂh mdﬂumin& a d.rp':h. he
umm earthoquakes and deep-well q.uhr.hn‘\’lllqhumﬂg said, “Most of these events

In the deep injection pro-  injections is not new, are shallow, right around
cess, wastewiler passes  Dick said in only one C:nrrai Arkansas has that depih.”



North Star #10 Construction Details
9,192 feet Deep

204 foot “rat hole” into Precambrian basement
rocks (1.2 BYO igneous and metamorphic)

Casing depth = 8,215 feet

“Open hole” completion; no casing from 8,215’ to
9,192’ (977 feet total)

Injection Formations: Cooper Ridge Dolomite,
Conasauga Fm, Rome Fm, Mt. Simon Sandstone
and Precambrian Basement

Commenced injection December 2010



ODNR Report March 2012

Injected 495,622 barrels (over 20 million gallons)
Fault is around 2.2 to 2.3 miles below the surface.

Foci of the earthquakes are around
4,000 ft laterally SV S v W,

2,500 feet below ) e e g -\
| I ‘:‘:‘;}r =

the bottom of the well. ‘

Wave front Fault
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2011 Timeline

March 14th request increase In
pressure

Marc
Marc
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N 16t
N 17t

N 19t

N get permission granted
n 2 earthquakes

n they increase the pressure
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HYDRAULIC FRACTURING EXAMPLE

Chesapeake Neider 3H Well: Carroll County

« UTICA COMPLETION with 4,152 ft horizontal leg

« 14 stage frac completion, 7 days

* 60 perforations per stage (approximately 250 ft)

e 5,947,872 gallons of water

e 3,060 tons of sand

 Reported peak production: 1,615 BOE per day

e Casing Record: Conductor (20" to 80 ft),
Surface (13.375” to 466 ft)
Intermediate (9.625” to 1,728 ft)
Production (5.5” to 12,503 ft)

Source: Dr. Jeff Dick
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WATER USE AND OHIO PRECIPITATION

* APPROX 38 INCHES PER YEAR
e APPROX 4 MILLION ACRES UNDER LEASE
 EQUIVALENT OF 4.13 X 102 GALLONS WATER

 |[F ONE PERCENT USED FOR DRILLING:
41 BILLION GALLONS WATER/YEAR

e AT5 MILLION GALLONS/WELL, THERE IS
ENOUGH WATER FOR 8,000 WELLS/YEAR

Source: Dr. Jeff Dick
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Fracking vs Faucets: Balancing Energy Needs and Water
Sustainability at Urban Frontiers

Matthew Pr},rf'* David ]. I;{ueinghausf Alexandra G. P'-::-rn-:::ttue:aIGu::nr:rz,ai.l-:ﬁ:;*.,,+ Ruthanne 'I'h-:}mpsunf
and Thomas W. La Point”

rDepartment of Geography, University of North Texas, Denton, Texas 76203, United States
?Dfpﬂrtment of Biology, University of North Texas, Denton, Texas 76203, United States

Dallas-Fort Worth (DFW) Metroplex, Texas
Municipalities ~86%
Fracking <3% (18.5 Billion gallons)
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One of the highest urban population growth rates in the U.S. (23.4%)

Barnett Shale under DFW  largest staging ground for shale gas extraction in the world

90% of DFW’s drinking water is supplied by surface runoﬀ captured in 34 reservoirs

Municipalities ∼86% (∼1.87 billion m3) 494 trillion gallons) 494,002,000,000

Gas extractors  <3% (∼.07 billion m3) (∼18.5 billion gallons)18,492,043,500 

DFW also experiences  recurrent drought,

 

Received: June 19, 2012 

Accepted: June 20, 2012 

Published: July 2, 2012 




Sources Users
Commercial Thermoelectric
Industrial 17% power
12% <1%
Fublic use
and losses
15%

153,000 million liters (40,400 million gallons) per day

Figure 8.3 The sources and users of the U.5. public water
supply in 1995. This does not include freshwater supplied for
agricultural use or water that is self-supplied.

e Consumptive use—water that evaporates, transpires, or in-
filtrates and cannot be used again immediately. Forty-four
percent of all water that is withdrawn is used consump-
tively, and agriculture accounts for about 90% of that.

e Nonconsumptive use—water that is returned to streams
with or without treatment so that it can be used again
downstream. Domestic (household) water is used noncon-
sumptively: It is returned to the cyele through sewers and

storm drains.
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Barnett Shale Drilling

Barnett Shale Wells
* Horizontal (red) From 1997 to 2010
«  Vertical (black) Montague Ft. Worth Basin, Texas
Cooke Grayson
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Annual Barnett shale natural gas production by well type
billion cubic feet (Bef)
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Dr. Tony Ingraffea

November 7, 2012 7:30 p.m.
Youngstown State University

Williamson College of Business
Administration Conference Center
(Room 1171)



Outline

1) Geology

2) Water

3) Sand

4) Chemicals

5) Gases

6) Legal & Economic



Superior Mine WI

45.1348, -91.6045
www.thepriceofsand.com




