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Historic and Projected U.S. Natural
Gas Production by Source

Figure 1. U.S. Natural Gas Production by Source (Historic and Projected)
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Source: U.S. Energy Information Admintstration, 2072 Annual Energy Outlook, http/iwww.ela.gowforecs tsaeoipdfin383{2012).pdf
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480,000 Miles of Existing Natural Gas and HL
Pipelines In-Place Facilitating Shale Production

uid Transmission Pipelines
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Most U.S. Unconventional Shale Resources Occur in
States With Existing Conventional Oil and Gas
Regulatory Frameworks In-Place

Conventional Formations )
Unconventional Formations ()




A1889 - Natural gas first produced in Arkansas
A1921 - QOil discovered in southern Arkansas

AToday - Arkansas ranks as the 8th leading natural gas
producing state & 18th among oll producing states

&5 Arkansas Counties - oil or natural gas production
A5 counties - encompass Arkansas shale play



Natural Gas Production Information

A Production Information:

I 200671 less 200 bcf. 2013 - over 1 tcf. Approximately 90% from the
Fayetteville Shale, 10% from the Arkoma Basin.

A AR - consume approx 250 bcf per year.

. 1.200,000,000
A # of Gas wells in Arkansas: /
i 2013 9787 100,000,000
A # of Producing Wells in FS: 800,000,000
T 2006 s 600,000,000
i 2007 574
i 2008 1290 400,000,000
i 2009 2138
. o010 NN 200,000,000
i 2011 3835 :
i 2012 4406 S 6D b S b S S
2013 5022 SN A S S R Y
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2800 Miles Of Gathering Pipeline
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Issues of Concern

x  Water Use and Contamination
X  Chemical Disclosure

X Seismic Activity




State Water Plan Documents Current Water Use, Future

Needs and Amount of Available Water for Energy Use

Statewide Water Use: Gas Operations Water Use:
10,750 million gallons/day 10 million gallons/day (600 Wells/year)
(Less than 0.001%)

33% Recycle/Reused Waters
Ground Water

7004) o
Surfac e;\/ygﬁé’r

a

Surface Water

State regulations: only 25%
of excess run-off available ater
for use

Source: Arkansas Water Plan and AOGC estimates



ANRC NonrRiparian Permits

Status of Natural Gas Industry Applications/Permits(October 2013)

Non-Riparian Water Use
Fayetteville Shale Status
Permit Status

Active (814)

Cancelled (95)

Denied (52)

Diffuse (516)
Pending (113)
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Multiple well pad showing reserve pit as component of
the AOGC Rule B-17 authorized water storage, recycle
and re-use system




Prepared in cooperation with (in alphabetical order)

the Arkansas Natural Resources Commission, Arkansas 0Oil and Gas Commission,
Duke University, Faulkner County, Shirley Community Development Corporation, and
the University of Arkansas at Fayetteville, and

the U.S. Geological Survey Groundwater Resources Program

Shallow Groundwater Quality and Geochemistry in the
Fayetteville Shale Gas-Production Area, North- Central
Arkansas, 2011 |

Scientific Investigations Report 2012—5273




| Fawettewville Shale Information Ihneral/Gurface Owmner Info ~ | Well Fracture Information

Wells Permnitted with Intent of Fractmre Stimulation

Only wells subject to General Eule B-12 are contammed in the file. The well records consist of the Form 2 — Drilling Perrut
Applicaton and Form 24 - "Well Fracture Stnulation Eeport. "Well fles not vet contamung a Form 34 have not vet been
fracture stmulated. & well file designated as “Amended” mdicates the origmal permit application has been amended and the
copy shown is the amended Fortm 2.

Companies Perforiming Fracture Treatiments Form 1 Chenical List Form 37
Calfrac "Well Zervices Corp. - Denver, 0O Forml “hermeal List Form 37
Schlumberger Technology Corperation - Sugarland, T2 Forml Chermical List Form 37
Multi-Chem Group, LLC - San Angelo, T Forml Chemical Tast Form 37
Cudd Pumping Services, Inc. - Houston, T Forml “hermical List Form 37
Haliburton Energy Services, Inc. - Houston, T2 Forml Chermcal List Form 37
Weatherford Artificial Taft Svstems, Inc. - Houston, T3 Forml Chermical List Form 37
Superior Well Services, Inc - Indiana, PA Forml “hermical List Form 37
Eaker Hughes Cilfield Operations, Inc. - Houston, TZ Forml “hermeal List Form 37
GFore Mitrogen Pumping Service, LLC - Seiling, OE Forml Chermical List ia

Fule B-192

Form 1 - Eequired Eegistration for Performing Fracture Stunulation

Formm 2 - Permit Form Eequired to Perform Fracture Treatment

Form 24 - "Well Fracture Stunulation Eeport

BB

Form 37 - Eequest for Trade Zecret Exemption

Get Adobe

Reader




4 &= 100% @ | [~ (2 B35 o~ E= wr
£ fo -l
Schiumbergepr
Era i -
Ease Flul
T
IS BO G ebing Apent
Lss Irom Cangral
T Clay Stablerer
] 16 38 Ft=sh Sond
Soat SO0 htesh Sand
- i) | FoammgAgent Tirr L A0S 70 fsh Sand _
HO1S VS 48] Acid S07a.1 Aesis Coated Propoart
T Breaka 5.2 0= SO0 B S el
JERT] Ercaber Ald UaRE e T ]
1905 Braakar EEREF Fropoant
532 (=1 _ KL GO _ Propriebesy
579 Froepant Transgoart WEL Proprictany
= paRTe S e e H e srpriies’ by wen® sneesietn, Pies 15 SoperL BEEVTTER nevee IF el cpaebifs
Chemilcal Consiimusnis
JOOEH-5 54 a e
10~ Fa-6 ERAF R T
AgF-Le-7 Frop 2-yn-1.c8
1O SR o = i e el L e ek
115308 usar.
T ] Banbanits
E] oS Sodiurm be L bo ste adecabpdin be
A1%3160-73. Socion Hmllﬂe
[EE i Lorbitamn Siearate —
13 3E-A3-F Sorba e n meonrocle s be
FaeE RS m silase bpieace (5515
JARCE-E-TFY e e ST
T 705 . _ Thincyanic acd, 3 memonbeen cak
S0EE-72-65 Winy den e chicr] lee rylaive « =r
L CT T ] Sl o [0 r
IS dS6-Th-0r Scrdim F-{E-42 furideoyicaylet bosy o thonyjead selphetes
B LaNaa Calchsn Carfhonate
S52.51.7 13- Proparad kel 36 rerme - 2-nilnol
HE-a15 1, & 3 - Propsaretiksl
51 e Toe=e i=Benwl Emmzoyl Fercxlde
S ] Fa bty acids, tall-oil
i} GIEL-7T-7 mtwﬁbm —
S F A Tetrasodium cthyleme Gasnnefebraacstate
EATAE-AT & Dislilates jpeisolewm], hydretraaind | gha
[ = Slkmnos
EE F0S 242 B 5 - et b e e b ] e Hiarboora roiidine]
EERTS-1d-0 Sumfactant B o
GI-SE- Bischanol
[Er =l Propam-i-ol
[T r = ] Ailo by sthoopdate C-10416 wish 6.5 FCr
[ ) Aaliphans ebhowcpiabed &1
EHSS1-E7F-7 Adiphetic alos eth bed #X
BHSS3-58-2 ﬂgﬂ% € chavs
Agqem A7 Synthetic polyeer
EEF ] Tetrasrret by ls meonivm chlocids
FEIL-BE-8 _hagn-crystallme dllca _
647 -01-0 FHrgarocnionc aclod
PEAT SOL-T Imcw g i acks
FEAT-LE-5 Sodium
ki FEl [a] ' e s e riald isud
WE00-30-0
-2
W03 -35-d
OO S-S
SO05 4G 7- N -
L~Sse 2
ASE - D- 4
2]
ALCEFT-E4-B
S5-B1-5
A6 L 3-55-4 Sog hlomn-2. AP o hineolol -5 0 rma
FEIE-EE-D P s P m e sl
FAc-ad-1 Sorkic sl
EF =T N Fropore—i, 2-disl 1




O pPage 1 -1

O all In Browser [~ ok |

ARFKANSAS OL AND GAS

FORM 2A

Savestl S35 ee g
P BT (0} )

e T e Ly T e

T e
CrveTase Cormiisest Nares (Ll cheemscel faxsdy rvnven o bwde hm . BPgreed w18 mas alssen w cazy oF
TTECe AT & R SO l Moy end P, XTY A srere o v
e Lecer Bt
3 E 5
L] Zazez 95

7 -~

U L oo
=]
14 Socwaw oreas




Highest hazard
A

Lowest hazard
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Guy-Greenbrier Earthquake Swarm

300
SRE and Clarita SWD
Wells Shut Down
250 March 4, 2011
. 217 210 215 507
]
S 200
>
[FE]
o 158
£
150
2 SRE and Clarita SWD SRE SWD Well
2 Wells Go Online 114 Plugged and
July 7 & August 10, Abandoned Late
© 2010, respectively September, 2011
g 100
= Deep Six and Trammel
55 SWD Wells Shut Down 63
July 25, 2011
50 |
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Month/Year
Number of events per year: ~200=M >2.5
2010 = 624 2014 =1 ~40=M >3.0
2011 =724 4=M >4.0 THE UNIVERSITY OF
2012=8 MEMPHIS.
2013=2 Total: 1,358 (>ML.0)




TRIGGERED SEISMICITY
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Major Increase
In Economic Activity

From 2008 to

2011, total

economic
activity of more
than $18.5
billion was
generated as a
result of
Fayetteville
Shale activities

In the state

ﬁ




Estimated employment of

over 33,000 total jobs

supported by oil and natural gas
production throughout the state.




More
Income for
Arkansas
Families

From 2008 to 2011 more
than $1.2 billion of mineral
leases and royalty
payments were made by
production companies to
mineral owners residing in all
75 Arkansas counties




More Property Tax Revenue for Schools

Overall, from 2008 to 2011, almost $2.0 billion in state and local taxes
from permit fees and severance, property, income, sales, and other
taxes were collected as a result of Fayetteville Shale activities.




|l hcrease I n Ar kans as

A $1.3 million in natural gas severance tax payments in 2008

A Since 2009 over $280 million collected in natural gas
severance taxes







