Utica / Point Pleasant Shale Play Update

November 2013 / Confidential

e L Jefferies



Disclaimer

This communication is being provided strictly for informational purposes only and is not intended as a recommendation or an offer or
solicitation for the purchase or sale of any security referenced herein.

This material has been prepared by Jefferies LLC, a U.S.-registered broker-dealer, employing appropriate expertise, and in the belief
that it is fair and not misleading. The information upon which this material is based was obtained from sources believed to be
reliable, but has not been independently verified, therefore, we do not guarantee its accuracy. This is not an offer or solicitation of an
offer to buy or sell any security or investment. Any opinion or estimates constitute our best judgment as of this date, and are subject
to change without notice. Jefferies LLC and Jefferies International Limited and their affiliates and their respective directors, officers
and employees may buy or sell securities mentioned herein as agent or principal for their own account.

This report was created by members of the investment banking division of Jefferies LLC (“Jefferies”), and has not been reviewed by
or discussed with, any member of Jefferies’ research department. This report is not intended to be, and in no way constitutes a
“research report”, as such term is defined in Rule 137 promulgated under the Securities Act of 1933, as amended. Jefferies’
investment banking department has done, and may continue to do business with, companies included in this report. This report is a
marketing communication and is not and should not be construed as investment research.

Reproduction without written permission of Jefferies is expressly forbidden.
Additional information

This material is approved for distribution in the United Kingdom by Jefferies International Limited, which is authorised and regulated
by the Financial Services Authority ("FSA") and is located at Vintners Place, 68 Upper Thames Street, London EC4V 3BJ; telephone
+44 (0) 20 7029 8000; facsimile +44 (0) 20 7029 8010. While we believe this information and materials upon which this
information was based are accurate, except for any obligations under the rules of the FSA, we do not guarantee its accuracy. In the
UK, this publication is directed solely at persons who have professional experience in matters relating to investments falling within
Articles 19(5) and 49(2)(a) to (d) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005 (as amended)
or at persons to whom it can be otherwise lawfully distributed. For Canadian investors, this material is intended for use only by
professional or institutional investors. None of the investments or investment services mentioned or described herein is available to
other persons or to anyone in Canada who is not a "Designated Institution" as defined by the Securities Act (Ontario). For investors in
the Republic of Singapore, this material is intended for use only by accredited, expert or institutional investors as defined by the
Securities and Futures Act and is distributed by Jefferies Singapore Limited which is regulated by the Monetary Authority of
Singapore. Any matters arising from, or in connection with, this document should be brought to the attention of Jefferies Singapore
Limited at 80 Raffles Place #15-20, UOB Plaza 2, Singapore 048624, telephone: +65 6551 3950. Recipients of this document in
any other jurisdiction should inform themselves about and observe any applicable legal requirements in relation to the receipt of this
report.

All logos, trademarks and service marks appearing herein are property of Jefferies LLC.
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Utica Shale Play — Appalachian Basin

Geologic Overview

Key Points

The Utica Shale covers most of the
Appalachian Basin

Basal Upper to Middle Ordovician in age
Current development activity is primarily

focused in eastern Ohio where the Point
Pleasant Formation is developed

Known to be a major source rock

Exhibits higher porosity and permeability
and is the landing zone for laterals

High carbonate content enables effective
fracture stimulations

The play continues into Northwestern PA,
where it is being tested, then onward into
Southwestern NY

The deepest portion of the Utica, as it Point Plea§ant
approaches the Appalachian uplift, appears Sub-Basin
to be over-mature z
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Utica / Point Pleasant Shale Potential — Appalachian Basin
Continuous Deposition Across a Large Area

Key Points Utica / Point Pleasant Log Utica Shale Log
Comparison of two Utica Shale logs, A Harrison County, OH S B __Steuben County, NY
separated by 200+ miles ARt i Tl T e e e

Harrison County Ohio log in the heart of VI B Vi AN E===
the Utica / Point Pleasant wet gas _= ‘{ j et
window, ~ 7,600’ deep ¢ Ty qi ‘i
Steuben County, NY log 10,800’ deep, } & ¢
most likely in the dry gas window TN ‘M Sresc=na=ld=soss o
I LR A1 RRELITIREREURRR BLIMBERLITIF > AT L i o e 2. :
Both logs look very similar with a 140-150’ HEL S . —|Middle Utica Shalel-
thick lower member with similar porosity, W } B Utlga Shalie 1P T RRRRIIHD) it : Dol ill :
and a 100’ — 130’ lesser quality Utica Shale EIRRANENE= " PRI (TR - (0 gevil e) —
upper member = WAL SREs == EEss
EIA TN T T TR T T T TR T ,;
Both wells also have similar porosity —ir -----‘)- SRR eI 4l et S
Character Wlth bu|k density averaging ,E Liiel 1! AR l f; RE 18 MEEE - T
between 2.5 and 2.55 g/cm3 L] A AORRE SRR L MARHIAL o =
i- \ ) =
Other wells drilled between these two exhibit _ — : RN D : f :
very similar log character, which indicates a Ml T8 T] \f VTTTTITTRRTIT ====———ssmnis= ==
continuous deposition of the Utica across a K 5’ r LIRS X ERBRRIR. A0 —— 1 Point Pleasant|.—
large area KN -1 Equivalent |
iR : RS ==EE=aiS
i 5 = ~1 i

ty Character]

+ | |Trenton Limestone|4¢

Source: Publicly Available Log Data
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Stratigraphic Cross Sections
Point Pleasant Thickness Relatively Constant in High Activity Areas

SOUTH UTICA - POINT PLEASANT REGIONAL CROSS SECTIONS NORTH
Rel
i == = =
- l 3 ’ : e [T
-a00 43 ] — = E =
5 E I : 3] ; UTICA ;"“ - /m
= I _—__,.———""——‘ = — | -
= ! 2 = P
B i J B = POINT PLEASANT -— |
= = E — B — — — — -
-100 13 I = F 1] = -

. B | H H TRENTON LS i i 17
3 1 B ) s 4
¥ = o '

100 TR ; =i Al
o 2k
200 4 IE{ [
so0 [ 3 £t s =
: I!’ l »
400 —s . k3
E : ! el ® Ly
s A = 1
3467286660000 34067207370000 34067201030000 34029214760000 34133228600000 34007220380000 ==
WEST EAST
o ' E
el
Deplhifi} pmsr= =
-500 -
3
400 =3
i | =
300 4] :
7 UTICA I Ek
= sz =F
= jiEn: POINT PLEASANT T I
-100 4 F —-;
- ==
ol TRENTON LS | -
8 ] E_E
100 - P 4.
,,'!:
200 1] i» &
28 -
- | [
i {Ees
400 a8 A1
H -
H 1
500 + 500
34157237150000 34157254600000 34067207370000 47051005380000
Source: Publicly Available Log Data
.
; Jefferies

November 2013



Utica and Point Pleasant Bulk Density Isopach Maps
Varying Rock Characteristics Within the Play

Key Points

Bulk Density, the mass of a material divided
by the total volume, is inversely proportional
to the porosity; thus the more pore space in
a rock the lower the density

Pore space in these rocks is directly related
to organics (kerogen)

State TOC map shows amount of organics OV\\'
decreasing to south-southwest OV\

Bulk density is increasing to the south — v\&‘{‘
southwest, which also coincides with a slight
increase in clay percentage

yp g \3,

Lower TOCs (and porosities) combined with
increasing clay content in the Utica may O @
help contain fracture stimulations in the \S\ <
Point Pleasant as you move south in the play \Q'\vg,\g’

Ohio Geologic Survey
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Utica / Point Pleasant — Reported Drilling and Completion Results

¥ | ]
Key Points Utica Shale « |8 Black Gil
o ) Activity Map [ Volatile Gil
= Drilling has been concentrated in the wet : [ wet Gas
gas “ribbon” (colored light green and tan on R Pebans [ Dy Gas
the accompanying map) 2 Parition Lt A
. . et Chesapeake
Low gas price intensified the quest for Gulfport
liquids-rich plays s
Uninspiring results in the oil window have HEY Energy
helped to narrow the focus in the play to EBXCEIaneer;%v
the wet gas regions
= The Utica Shale / Point Pleasant play can I %ﬁ;;ﬁ;
easily be divided into three separate areas: | Encivest
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Southern Ohio — Characterized by eye- | Upamea 2oz i os
popping IP rates, but extended flow data Eia - T
has been limited by the lack of gathering .
and processing infrastructure - 5oy Jefterson
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Chesapeake drilling activity, which is il
focused in Carroll and Columbiana g
Counties Richland Oh Penn 1

Pennsylvania — The upper Utica becomes
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Utica / Point Pleasant — Significant Drilling Activity Is Beginning to Define the Play

Key Points

= The past year has seen a significant ramp in
activity in the play:
Rig count has increased from 29 to 39
rigs across three states

Total well count now stands at about 684
wells with 232 producing wells

Total daily production is estimated to be
200 to 300 MMcf/d and 10,000 to
15,000 barrels/day of condensate (see
footnote 1)

Activity is beginning to expand into
Pennsylvania with more than 90 wells
drilled to date

= Chesapeake is the primary operator in the
play with 379 wells

Hess and CNX, who have a Utica joint
venture, have drilled a total of 48 wells

Gulfport and Antero round out the top
operators with 49 and 34 wells,
respectively

Shell is the leading operator in
Pennsylvania, after Chesapeake, with 21
wells drilled to date
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Utica / Point Pleasant — Southern Ohio Well Results

Witgy

Key Points

= Southern Ohio Utica development has been
driven by a Antero, Gulfport and
Chesapeake, and has focused on five
counties

— Harrison County — 94 wells drilled, 20
wells on production, has seen the most
activity

— Guernsey, Belmont, Noble and Monroe
Counties have had a total of 135 wells
drilled and 28 wells put on production

= Drilling activity has been focused on the
liquids-rich condensate window

— Some drilling for dry gas continues as
operators drill to hold acreage

— Drilling results in the oil window have
been somewhat better than in the north,
but have still been sub-economic

= Reported IP rates have been much higher in
the south compared to the north, indicating
more effective well completions in the south

— A likely explanation is variation in local
geology which helps better contain the
frac within the more porous and
permeable Point Pleasant

— The Trenton Limestone provides a good
downward barrier to fracture growth

— Increasing clay content in the southern
portion of the Utica makes it more
difficult to fracture treat, and may also
provide an upper barrier that better
contains frac energy in the Point Pleasant

Wiz=hinato

Source: Jefferies Evaluation and PA, OH and WV Regulatory Websites
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lllustrative Southern Area Type Curve - Ohio Utica / Point Pleasant

Key Points 10,000

. Utica-Point Pleasant - lllustrative Southern Area Type Curve
As in the north, the slow progress of
processing infrastructure has delayed Wellhead Gas  Condensate NGL
production starts in many wells, and has (Ethane+)
caused delays in drilling plans for nearly EUR 5.00 Bcf 120 MB 700 MB
all operators \ IP Rate 8.0 MMcf/d 600 B/d

Type curves are based on volumetric 1,000 N B-F_actor . 1.20 o 1.00 o

estimates of gas-in-place ‘\\ Ir-utlal Dec'llne 76.17% 91.28%

= Final Decline 6.00% 8.00%

IP rates are generally based on
reported IP rates, adjusted for early
time transient flow

—
ST
-

>
100 \\ \
N

The attached type curve is based on a
modeled average well in the wet gas
window of the southern Utica

/

The type curve assumes a 5,000’
effective lateral

\

138-acre statutory well drilling unit

—
o

36% recovery of gas-in-place

Barrels / day or Mcf / day

The recovery efficiency of gas-in-

place is based on a reservoir analysis \
of the northern Utica, adjusted for \

superior IP rates
1 e Wellhead Gas \
== e Gas Sales - 74%

e Condensate
e NGL - 140 B/MM

[

Years
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Utica /Point Pleasant — Northern Ohio Well Results

Key Points

= Northern Ohio Utica development has been
driven by Chesapeake activity in Carroll and
Columbiana Counties

— 347 wells drilled in the northern area,
313 by Chesapeake

— Only 115 wells on production

= Drilling activity has focused on the liquids-
rich wet gas window due to favorable
economics

— Some drilling to hold acreage continues
in the dry gas window

— Dirilling results in the oil window have
been spotty and generally unsatisfactory

= Reported IP rates are not as good as in the
south, indicating differences in completion
efficiency

— The Trenton Limestone still provides a
good barrier to downward fracture growth

— The difference in completion efficiency
raises the question of whether the frac is
being contained within the Point Pleasant

— Better Utica rock quality in the north may
provide some additional gas-in-place, but
the Utica is probably not a barrier to
vertical frac growth

— Operators are experimenting with fluids,
proppants, pump rates, spacing and
intensity of frac stages and perf clusters
and well completion techniques in an o
effort to maximize frac performance ; il

Source: Jefferies Evaluation and PA, OH and WV Regulatory Websites
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lllustrative Northern Area Type Curve - Ohio Utica / Point Pleasant

Key Points 10,000

Slow progress of processing
infrastructure has delayed production

starts for many wells, and caused rate (Ethane+)
curtailment of existing producers EUR 4.65 Bcf 110 MB 651 MB

Utica-Point Pleasant - lllustrative Northern Area Type Curve

Wellhead Gas  Condensate NGL

Standard decline curve analysis has IP Rate 4.7 MMcf/d 350 B/d
Aot : 1,000 —§ B-Factor 1.60 1.20

been of limited use in the N Initial Decline  70.0% 87.5%

assessment of well quality and the ~ Final Decline 6.00% 8.00%

generation of type curves \\\

EUR estimates have been typically B -$\

adjusted upward with each = — -

successive decline curve
extrapolation due to increasing choke
size and falling flowing pressures

100 \
\

More sophisticated analysis which
accounted for flowing tubing pressure
was needed to assess EUR

/

The attached type curve is based on a
modeled average well in the wet gas

window of the northern Utica \
The type curve assumes a 5,000’ \
effective lateral \
. . e Wellhead Gas \
138-acre statutory well drilling unit
- o - 9
32% recovery of gas-in-place 1 Gas Sales - 74% \

== Condensate \

e NGL - 140 B/MM

Barrels / day or Mcf / day

Years
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Utica / Point Pleasant — Pennsylvania Well Results

Key Points Cattaraugus

= Pennsylvania Utica development has been
driven by Chesapeake, Shell, Hilcorp and
Seneca

— Chesapeake has drilled 28 drilled wells
centered in Beaver County

— Shell has drilled 14 wells and Seneca
seven wells all along the Utica Trend 3
from Lawrence through McKean Counties v e ' Mokean

— Hilcorp has drilled eight wells in Mercer
and Lawrence Counties

= Announced well results have been spotty

— Initial indications suggest that the
Pennsylvania Utica production quality will
be similar to the northern Utica / Point
Pleasant play

— Drilling in the oil window has been
minimal with no reported well tests

— The Trenton Limestone is still present as

a barrier to downward frac propagation
Jefferson

Clea

Armetrong

Pennsylve

Indiana

O

Source: Jefferies Evaluation and PA, OH and WV Regulatory Websites
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Gathering, Processing, and Fractionation Expanding Rapidly

Key Points

= Processing bottlenecks are already
being eased

= Utica dedicated gas processing
capacity being increased by
2.0 Bcf/d

1.6 Bcf of processing capacity on
line by the end of 2013

An additional 0.4 Bcf/d in 2014

Northern Utica processing capacity

Utica East Ohio Kensington Plant,
Columbiana County — 600 MMcf/d

Utica East Ohio Leesville Plant,
Carroll County — 200 MMcf/d

NiSource Hickory Bend Plant in
Lawrence County PA on the state
line with Trumbull County OH —
200 MMcf/d

MarkWest is taking the lead in
building processing capacity in the
Southern Utica

MarkWest Cadiz Plant , Harrison
County — 385 MMcf/d

MarkWest Seneca Plant, Noble
County — 600 MMcf/d

ATEX Express pipeline to transport
ethane to processing facilities along
the Gulf Coast will be on line by
early 2014

NiSource Hickory Bend Plant

20" Rich Gas |
Header

Initial Gas
Processing
Plant

MarkWest

KEYSTONE COMPLEX
Bluestone | & Sarsen | — 80 MMecf/d — Complete

Bluestone Il - 120 MMcf/d - 2Q14

HOUSTON COMPLEX
Bluestone |1l - 200 MMcfid - TBD

Houston 1, 11 & lll - 355 MMcf/d — Complete
Houston IV - 200 MMcf/d - 2015

De-ethanization - 10,000 Bbl/d - 1Q14

HOPEDALE FRACTIONATOR
C3+ Fractionation — 60,000 Bbl/d - 1Q14

CADIZ COMPLEX
Cadiz | & Refrig — 185 MMcfid - Complete
Cadiz Il - 200 MMcfid - 3Q14

C3+F - 10,000 Bblid -1Q14 C3+ Fractionation - 60,000 Bbl/d - Complete

| De-ethanization — 38,000 Bbl/d — Complete

MAJORSVILLE COMPLEX

. z |l - Majorsville | - 11l - 470 MMef/d — Complete
Project De-ethanization — 40,000 Bbl/d — 1Q14 Majorsville IV — 200 MMcf/d - 1Q14
3 Majorsville VV — 200 MMcffd - 4Q1 3
Area .." ey Majorsville VI — 200 MMcfid - 2016
[ | SENECA COMPLEX De-ethanization | - 38,000 Bbl/id — 4Q13
= TN Seneca | — 200 MMcfld — 4Q13 De-ethanization || — 38,000 Bblfd - TBD
}} Seneca Il - 200 MMcfid - 4Q13
41 5 )
! D EmanTSAR 341000 B 45118 MOBLEY COMPLEX
}_‘_ e T | | Mobley | & I1 - 320 MMcf/d — Complete
L] Mobley Il - 200 MMcf/d — 4Q13
§ mmm=  Pennant Pipeline / . Mabley IV - 200 MMcffd - 1Q15
o 1?3::::;:: /s e Cathering Area
—it MWE Utica Caunties
Dominion r Euture Phases " . SHERWOOD COMPLEX
s - — Future Phases A e e Canis Sherwood | & Il 400 MMcfid - Complete
= ATER Eapre Fipdie Sherwood Il — 200 MMci/d — 4Q13
TEPPCO Product Pipeline. Sherwood IV - 200 MMcf'd - 2Q14
Mariner Frojects : De-ethanization - 38,000 Bbl/d - 1Q15
MWE NGL Pipelines i
Marcellus’
SELGHR IR @ ATEX ATEX Express ATEX C, Contracted Volumes
OH B co E » 1,230 mile pipeline
xpress « Capacity: 190 MBPD, expandable with
STARK system enhancements Q80
co
Lishod * 15 year ship-or-pay 280
— L : * Expected in-service: 1Q2014
. I . 95% of expected project costs locked in
Utlca EaSt Oh 10 * Open season for propane service ended
| CARROLL August 15, 2013; results to come 2015 2016 2017
— co : ;
| i * Propane service could begin: 1Q 2015
A
| =
|
A
2 | JEFFERSON
= co
< |
xo
o —
7
=
= r o ——
r Aegis Ethane Pipeline
| A Lguds Teminal =
| = | ﬁ’ S geas * 270 mile pipeline system
- A @ WootExort Taimial * Route depends on shipper commitments
HA ch'ol el [| M oo ot ) Underground Liquids Swarage + Capacity to be determined
| — Liguids Pieine * Received commitments in excess of 200 MBPD

» Expected in-service: 2Q-4Q 2014

All information presented above has been sourced from company websites and investor IR presentations
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