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PERMIAN BASIN: CONTENTS

2010 Unconventional Gas Playbook Series
The Permian Basin Playbook is the ninth in Hart's exclusive series of
comprehensive reports delving into north America’s most compelling
unconventional resource plays. Our lineup of topics addresses the
play

tions on reservoits, dctive operators, economics, key technolo

and infrastructure issues. Each playbook features a full-color map

highlighting fields, drilling activi ificant wells.

To learn more, visit www.ugcenter.com/subscribe
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An Aging Giant Keeps Going 4

Expert leaders predict the legendary Permian Basin will be
a hydrocarbon production feader in LIS for years
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On the cover: Robinson Rig #3 was drilled in Midland County for Summit
Perroleum, based in Midland. (Pheto courtesy of Lowell Georgia)

Unconventional Plays
Pep Up the Permian

Waolfberry, Avalon Shale/Bone Spring plays spur inoreased activity..

Permian Reveals
Unconventional Plays

New plays revitalize the basin.

Shortages Challenge
Permian Basin Operators

The vast and diverse Pevmian Basin presents plenty of challenges.
There are solutions for most of those challenges, but severe shortages
of experien ced person nel, equipment, and sipplies are creating wore stress,

Permian Players Focus on
Capacity and Processing Concerns

Improved technology and new play areas diive a need for
mare infrastructure in the Perimian Basin.

Sweet Economics

Unconventional resouices comld equal conventiona resowrces,

References

Find additional information on the Permian Basin
in these selected sources.
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INDUSTRY MUST EMBRACE
TRANSPARENCY, SAYS SALAZAR
Unconventional resources have
dramatically expanded US gas
potential, but continued development
will require strong industry answers to
public concerns.

UGcenter.com

COMPLEXITY RULES THE DAY IN
THE EAGLE FORD SHALE

The South Texas Eagle Ford, like other
shale-resource plays, is complex,
perplexing and highly variable. New
tools and approaches aid explorers in
unraveling its secrets,
UGcenter.com

GAS PRICES TO REMAIN MIRED
AT $4 FOR ‘A VERY LONG TIME'
Pioneer Natural CEO Scott Sheffield
forecasts that drilling spurred on by JV
drilling carries and lease expiration is
going to keep gas prices suppressed
for "a very, very long time."
UGcenter.com

ON THE WEB

1.

Full Access to Premium
Content at UGcenter.com is
available to Unconventional
Gas Center subscribers.

Three convenient ways to become an
Unconventional Gas Center subscriber:

€ Goto UGcentercom/subscribe.

€ Complete and return one of the
enclosed subscription cards in
this publication.

€ Call Tim Kallmerten at +1 (713) 260-6413
or tkalimerten@hartenergy.com.

Niobrara Shale
Overview

Approach Re-
sources Discusses
Highlights of the
Wolffork Play

Australian
CBM Benanza

Newfield Updates
Rocky Mountain

Gas Plays

PERMIAN BASIN: UG CENTER ONLINE CONTENT

The Power of Seismic -
Unlocking Unconventional Reservoirs
Successful E&P operators in shales are increas-
ingly using seismic to maximize production.
Learn from leading experts how seismic can
help you understand the geology of shale plays
to optimize your wellbore placement and im-
prove overall well productivity.

UGcenter.com/events/webinars

The Emexging Niobrara:

Development Strategies and Future Potential
As many E&P companies shift more of their focus
to oily unconventional projects, the Niobrara
play is gaining even more attention from opera-
tors and investors. Among both groups, there is
keen interest in the play's economics,
drilling/completion time frames, drilling prob-
lems/sclutions and insider viewpoints abotuit
successfully navigating the play. Several E&F
cormparies are excited about the play's potential
and they're looking for insight as they shape
their development strategies.

UGcenter.com/events/webinars

Marcellus - Enhancing ROI thxrough

the Use of 3-D Seisrnic Data

The Marcellus Shale is a resource play of great
potential; however, it is not uniform, and struc-
tural variations affect regervoir quality and
prospectivity. Operators have found large varia-
tions in well performance and, therefore, the re-
furn on investment from individual wells. Seismic
data can provide cost-effective information re-
garding the variations in reservoir properties,
and it can be used to enhance the success of
drilling programs.

[/Gcenter.com/events/webinars
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(Phato courtesy of Devaen Energy Corp.)
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surface in myriad old fields, along with the not-so-
old. Drilling rigs also dot the landscape in various
locales, making vertical as well as horizontal bore-
heles to wrest newer production from the subsur-
face. Gas processing facilities and a raft of pipelines
are integral to the scene.

There are waterfloods aplenty throughout chis
basin, some dating back many years. CO, injection
programs to improve recovery also have long been
relatively commonplace.

It is significant that this still-productive basin
is nor just holding its own, so to speak, but stay-
ing current with the times. For instance, it now
boasts activity in the relatively new hot phenom-
enon in the oil pateh: unconventional resource
plays. For example, there’s the high-profile Wolf-
berry (Wolfeamp-Spraberry) play surrounding
Midland and the emerging Bone Spring play in
southeastern New Mexico, which are attracting a
number of oil finders.

PERMIAN BASIN: CONVENTIONAL OVERVIEW

The ongoing high interest in the Permian Basin
recently was aptly demonstrated when marure-field-
turnaround guru Apache Corp. ponied up US $3.1
billion to acquire West Texas and New Mexico Per-
mian Basin oil and gas properties from BP, The
acquisition includes 10 oil and gas fields, and the
area holds an estimated 141 MMboe in proved
reserves, with liquids making up 65%. The proper-
ties reportedly produced an average 15,110 b/d of
liquids and 81 MMecf/d of natural gas in the first
half of 2010.

There’s added spice in the Apache deal as the
acquired assets include 1.7 million gross acres with
numerous drilling prospects anticipated to yield
future produoction.

Structure highlights

The Permian Basin has been characrerized as a
large structural depression formed as a result of
downwarp in the Precambrian basemenr surface

1n2° _ 101¢ 100° 587

The Permian Basin
Province in West Texas
and southeastern New
Mexico contains the
Midland Basin, Delaware
Basin, Pecos Basin,
Central Basin Platform,
Val Verde Basin, Ozona
Arch, and the northwest-
ern, northern, and eastern
shelves. (Source: US Ge-
ological Survey )
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BCCK'S CO2 TECHNOLOGIES GO BEYOND ENGINEERING.
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BCC Was seiectecl for one ofithe

= Iargest COz extractlon A sequustlatlon

GAS TREATING AND PROCESSING. SOLUTIONS. NITROGEN, HELIUM, COAL MINE METHANE, GO, TECHNOLOGY. BEVOND ENGINEERING.

BCCHK Engineering, Inc. was chosen to design and build one of the world's largest CO0: extraction and sequestration plants for
processing and treating this high COz natural gas stream. The facility, which overlooks Big Piney, Wyoming, is designed for an
inlet flow rate of 200 MMSCFD and uses process technology developed by BCCK engineers. Along with COz removal and
sequestration, the facility includes nitrogen rejection/helium extraction using BCCK's patented Nitech™ NRU process.

The facility will produce two revenue streams, crude grade helium and natural gas. Helium, which is a high value commodity, will be
transported to a nearby purification and liquefaction plant.

Big Piney will be one of the largest plants of its type in the world and will rely on BCCK

developed technologies, including the patented Nitech™ NRU technology. BCCK was
selected for the project based on the ability of the company to provide an overall process I;I'I B c CK
solution that cleared the economic hurdles of the project while alsoc meeting the
environmental requirements. ENGINEERING, INC.

2500 North Big Spring, Sulte 230 = Midland, Texas 79705 » 432.685.6095 « 888.518.6459 » www.betlk.com
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PERMIAN BASIN: CONVENTIONAL OVERVIEW

Oil Plays of the Permian Basin
Play State 2000 Prod (bbl)  Cu m Prod (bbi)

Permian
Guadalupian

Artesia platform ss X NM 6526676 1,855,400,025
Delaware Mtn Group, basinal ss _ TXNM 9208247 351912,595
u platform ooee T . TX 103,204 1271,232,325
San Andres-Grayburg lowstand carbonate 2 9,357,241 681,131,877

U San Andres and Crayburg platform mixed, Central Basin Platformn ~~ NM 5,790,360 808,957,693
San Andres karst-modified platform carbonate ™ 11,460,129 1,567,103,814
NW Shelf San Andres platform carbonate TLNM 50,666,870 3,969,256,500
Leonardian

Spraberry-Dean submarine-fan ss TX 27,576,283 1,287,098,237

Leonard restricted platform carbonate N 49928957 3,297,197,998

Wolicamp-Leonard slope and basinal carbonate X NM 9093348 195,077,551

Pennsylvanian

U Penn and Lower Permian slope and basinal ss ™ 1,802,373 271,448,389
Penn platform carbonate % 2,076,281 340,469,274
NW Shelf Strawn patch reef NM 1,539,376 70,337,831
Upper Penn shelf ss X 426,556 7264141
Mississippian

Miss platform carbonate ™ 91,765 15,110,822
Devonian

Devonian Thirtyone ramp carbonate 1L 1,747,319 110,249,504
Silurian _
Whisten buildups and platform carbonate TKNM 4773912 888,757,885

=)
EI
8.
3

Simpson cratonic 5s NM 420651 103,228,356

Hlenburger selectively dolomitized ramp carbonate 537,20 163,734,910

301,943,628 28,901,566,384

(Source: Modified from Dutton et al, 2004)

www.UGcantarcom | December 2010 | 11



PERMIAN BASIN: CONVENTIONAL OVERVIEW

Oil Recovery Techniques Applied to Permian Basin Plays

Play Reservoir Techniques

Permian
Abo platform carbonate Selective perforation Lo prevent coning of gas

Bone Spring basinal ss and carbonate Limited entry, two-stage stimulation

Tiltmeter fracture mapping to establish wterflcode

E Shelf San Andres platform carbonate orientation, spacing injecton tes

nfl iiling; €O, flooding, Hz CO, injection wells Driling

Grayburg platform carbonate frsissee b

Targeted il development; ll'mg lateral waterflood wells;

Leonard restited platiorm carbonate Sinusoidal h diling, Shockwaves

Queen tidal-flat ss Drilling by-passed pay on 3-D seismic attributes

San Andres platform carbonate (0, floading

Spraberry-Dean submarine-fan ss Waterflooding using low-rate water injection

Wolfcamp platform carbonate Hz diiling

Pennsylvanian
Penn and L. Permian Horseshoe atoll carbonate (0, floading

Devonian

Devonian Thirtyone ramp carbonate Hz drilling

Silurian
Fusselman shallow-platform carbonate Recompletions and infill drilling

Ordovician

Ellenburger karst-modified restricted raimp carbonate Selective recompletions

(Source: Madified from Dutton et al, 2004)
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MITIGATION
N~ SOLUTIONS

A Turnkey Approach To Environmental Credits | “."
We move you forward, 13y
because slowing down is not an option. 8 "

Our mitigation banks in Texas and Arkansas offer stream and wetland
mitigation credits to help offset environmental impacts, allowing
companies to quickly move forward with projects.

We partner with your company to help you comply with state and

federal regulations efficiently and effectively — so you can get back to
doing what you do best — supplying the energy to fuel the world.

Mitigation Banks Currently Being Permitted

TEXAS ARKANSAS
Daisetta Swamp, Liberty County Davis Creek, Searcy County
Wetland Credits: 1,170 FCUs Wetland Credits: 25

Stream Credits: 171,000
Fall Off Creek, Coryell County
Wetland Credits: 500 FCUs Dutch Creek, Yell County
Stream Credits: Phase |; 170,000; Wetland Credits: 500
Phase 2: Approximately 370,000 Stream Credits: 600,000
Keystone, Rains County Hartsugg Creel, Van Buren County
Wetland Credits; 5,600 FCUs Stream Credits: 90,000

Stream Credits: 230,000
South Fork, Van Buren County

Stream Credits: 290,000

*Projected credils are approximate.

For information about our banks, including upcoming ones
in Oklahoma and Northwest Louisiana, contact us:

Toll-free Web

888-838-0881 www.mitigationsolutionsusa.com
Houston Headquarters Email

713-812-9000 terry@mitigationsolutionsusa.com

Longview Branch troy@mitigationsolutionsusa.com

903-754-6139 Social Media
Facebook: mitigationsolutions
LinkedIn: msusa
Twitter: MitigationUSA










true, but T was in the room when che lights came
on.” he noted.

The Spraberry Trend has long been a targec of
Permian Basin operators. But when Feavel and the
folks at Henry Petroleum figured out that the Wolf-
camp Formation, which lies below the Spraberry,
could be commingled wich the Spraberry, as well as
everything in between the two, including the Dean
Formation, it changed the dynamics in the Permian
Basin dramatically.

Tim Dove, president and COO for Pioneer Natu-
ral Resources Co., the largest operator in the
Spraberry Trend with more than 900,000 acres under
lease, poinced our that 292 rigs were running in the
Permian Basin in August 2010 — a return to numbers
- with

equal to the pre-2008 economic downturn

PERMIAN BASIN: UNCONVENTIONAL OVERVIEW

145 of those operating in the Spraberry Trend, which
refleces the btlrgt:uning \VL_}]I'-l.)g‘jrry (.‘.\‘P:lnsj(m.

“This is'a very large field,” Dove said. “There are
30 Bbbl of ail in play. Every one-percent increase in
the recovery rate means 300 MMbbl. That 1s why
you are seeing a dramatic ramp-up.”

Feavel emphasized that the Wolfberry is the only
oil resource play in the US ocher than the Bakken
Shale in North Dakota and Mentana, He said Henry
Petroleum flew under the radar as it first began
developing the Wolfberry,

“Ic was in the mid-1990s chat Arco Permian got a
big chunk of money (US $100 million) from Mother
Arco (Adanric Richfield) and rook a big lease of
acreage to the east of the Pegasus Field," Feavel said.

He considers an understanding of what the logs were

Devon Energy has an
active drilling pro-
gram in the Walfberry
play. (Photo courtesy
of Devon Energy
Corp.)

www.lGcentercom | December 2010 | 19
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Area of activity for Mariner Energy. Mariner
has the most new producing wells with 25

The Kimberley lease operated by Henry Resources
has the highest oil cum with 138,517 BO

Upton County has the most oil production
with 3705 BOPD

Glasscock County has second most oil production
with 2600 BOPD

Andrews County has the third most oil
production with 1819 BOPD

=

The Wolfberry is a multi-zone play with production coming from the Spraberry and Wolfcamp:
formations in the Midland Basin. This map contains wells in the trend that first produced since 2009.

Area of focus for COG. COG has 852 BOPD
with 22 new wells

Element Petroleum is focused in Howard county.
Element has 7 new producing wells here

Midland County has 1730 BOPD

Broad Oak Energy area of development in
Reagan County

Energy--i.. itecy Partners

Saurce: DrillingInfo and HPDI

© 2016 .Drillinglnfo, Inc |
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Horizontal Well Placement
In the Permian Basin

In 9 months during 2010, the PowerDrive RSS and Periscope bed boundary mapper were used by
teams in the Permian Basin to dnll 25 wells with aver 90,000 horizontal feet—84% in zone.

For more of the story, visit www.slh.com/WellPlacement

hal Expertise | lnnovatve Technology | Measurable Impact
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Henry then formed Henry Resources and con-
tinued to drill in the Wblfbﬁrry. In May 20]0, Linn
Energy LLC acquired acreage in the heart of the
Wolfberry from Henry Resources for $305 mil-
lion. The Henry property had 2,800 boe/d mid-
year 2010 net production. That came on the heels
of Linn's $118 million acquisition of Forest Qil
Corp. in August 2009 and a $154.5 million acqui-
sition of Permian Basin and Midcontinent prop-
erties from Merit Resources that included 9
MMboe of proved reserves and 1,100 boe/d of
production in che Permian Basin,

In August, Linn made anorher.acquisitiun from
an undisclosed operator for $90 million that had
950 boe/d average net production from July to
September. In September, Linn Energy announced
that it had signed three more definitive purchase
agreements to acquire oil and natural gas proper-
ties located in the Wolfberry trend of the Permian
Basin fora combined price of $352.2 million.

“We have acquired a good position in a short
period of time,” said Mark Ellis, president and CEO

PERMIAN BASIN: UNCONVENTIONAL OVERVIEW

for the company. Linn Energy now is producing an
estimated 6,000 boe/d in the Permian Basin; but
Ellis believes that will grow to 10,000 boe/d by 201 1.
He said Linn has 76,000 gross acres total in the Per-
mian Basin, prior to its most recent acquisition in
Seprember, with 13,000 gross and 11,000 net acres
in the Wolfberry play.

Ellis added that Linn Energy’s proved reserves are
now more than 7 MMbaoe with a high liquids con-
tent of approximately 76%, and are 41% proved
developed.

“Since our first Permian acquisition in Auguse
2009, we have built this region into the company’s
second largest operating area,” Ellis said. “An
important component of our organic growth will
be derived from approximartely 400 proved oil-
focused Wolfberry drilling opportuniies.”

COG Operating, a division of Concho Resources,
lhas continued actively drilling in the Wolfberry since
acquiring Henry Petroleum’s holdings in the play.

“The Henry team had drilled 600 wells in the
Wolfberry before the acquisition,” said Jack Harper,

A rig drills for
Pianeer Natural
Resources in the
Waltberry play in
the Permian Basin.
{Photo courtesy of
Pioneer Natural
Resources Co.)

W LGesntercom | December 2010 | 23
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PERMIAN BASIN: UNCONVENTIONAL OVERVIEW

Appreach
Resources employ-
ees discuss the
company's uncon-
ventional operation
in the tight Canyon
sands in Ozona
Northeast Field in
Crockett County,
Texas. (Phota cour-
tesy of Approach
Resources)

vice president of capital markets and business devel-
opment for Concho. “We will have drilled over 1,000
wells by the end of chis year. It is good economics.
The Wolfberry is like our Yeso play in New Mexico,
you can turn it into a manufacruring phase. Thac is
what we like,”

According to Harper, Concho has 25 rigs run-
ning in the basin, 17 of which are involved in the
Waoltberry where it has 50,000 net acres. Concho
is drilling on 40-acre spacing in the Wolfberry
with typical wells producing 100 boe/d. He said
the company has 1,500 idenrified drilling loca-
tions in the Wolfberry.

Now, more than 75 companies are actively
drilling in the Wolfberry, which runs through the
hearc of the Permian Basin. The western flank,
which has produced most of the sweer spots,
extends about 100 miles long and approximately
15 miles wide from Upron County, Texas, south
of Midland, to Andrews County, Texas, which is
northwest of Midland. Wolfberry wells are pro-
ducing in Upton, Midland, Ector, Crane,

Andrews, and Martin counties on the western

flank. There also is an eastern flank to the play
that includes portions of Reagan, Glasscock, Ster-
ling, and Howard counties, [t is estimated thar oil
companies have spent more than $7 billion
drilling Wolfberry wells to dare.

24 | December 2010 | www hartenergy com

“The Wolfcamp is certainly a reservoir we have
known about,” said Don D. DeCarlo, senior vice
president of the Western Division for Devon Energy
Corp. “But the addition of the Wolfcamp to the
Spraberry, improved completion technology, low-
ered costs, and the improvements in oil prices have
all concributed to the development of the Wolf-
berry. Our acreage tends to be in the western por-
tion, so the Wolfcamp is a substantial portion of our
production. The addirion of the Wolfcamp and the
new frac technology has given us enough reserves to
make it worth our while ro drill.”

Going deeper

Since Henry's first foray into commingling the
Spraberry and Wolfeamp formations, other com-
panies are taking rhe Wolfberry a step further.

For example, Pioneer has discovered thar chere
are additional pay zones, including the Dean For-
mation char lies berween the Spraberry and Wolf-
camp, as well as overlapping layers of shale and silt
that previously were thought to be unproductive.
Pioneer also is drilling as deep as 11,000 ft into che
Strawn Formation and fracing and commingling as
many as 10 ro 12 zones in the verrical wells. Dove
said the Strawn is nor available in all of Pioneer’s
leasehold, estimating only 30% to 40% of its acreage

will include production from the Strawn zone,
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PERMIAN BASIN: UNCONVENTIONAL OVERVIEW

Devon drilled to the
Wolfberry combi-
nation atits Janice
well near Midland,
Texas. (Phota cour-
tesy of Devon En-
ergy Corp.)

Chesapeake, which has approximately two-chirds
of its 900,000 acres in cthe Permian Basin in “a nice
position in the Wolfberry,” according to Fisher, also
has started drilling deeper in its most recent Wolt-
berry wells to include the Strawn and Atoka forma-
tions that lie below the Wolfcamp.

“We have been expanding our completion design
to open up more pay,” Fisher said, “We have identi-
fied additional pay zones, so we are deepening our
new wells,”

He said the company has seven operated tigs in
the Permian Basin, which includes chree in the

Wolfberry.

Multistage fracs

Companies involved in the Wolfberry credit
improved stimulation as a crivical facror in the suc-
cess of the play,

“In the 1980s, people starred putting on unbe-
lievable frac jobs in the Spaberry that required five or
six times as much space,” Feavel said. “It became
apparent that the desire was to rrear wells this way, So

pump companies responded with new rechnology.

26 | December 2010 | www.hartenergy.com

They developed what they call che ‘gorilla pump’ that
fits everyrhing needed in a srandard location at a
lower cast. You went from $2 million, inflation
adjusted, to less than $0.5 million today. That is a
huge benefir. We can do a 10-stage frac now for
$50,000/frac or a rotal of a half-million dellars.”

DeCarlo said Deven is doing eight to 10
fracs/well, using smaller intervals, “We are spending
alot of these fracs,” he said. “In fact, half the cost of
these wells is spent on completion costs. Depending
on the situation, there is not a lot of primary poros-
ity in the Wolfcamp,”

In those instances in which chere is high poros-
ity in the Wolfcamp, Devon has produced some
impressive results. For example, Devon’s Helen
Crump B-11 well in Odessa South came online flow-
ing over 500 boe/d, according to DeCarlo.

Harper agreed chat the completion techniques
that have evolved into eight to 10 stages per vertical

well are the “biggest component of what has made
the Walfberry play successful.”

Dove called the Wolfberry play an “application of
technology.”













PERMIAN BASIN: KEY PLAYERS

Permian
Unconve

New plays revitalize the basin.

Revea
ntiona

S
Plays

By Don Lyle
Contributing Editor

he Permian Basin of New Mexico and West Texas, longtime storehouse of conventional liguids from its
wealth of pay zones, increases its value due to the potential for billions of barrels of hydrocarbons from its

unconventional formations and combinations.

The Wolfberry, & combination of traditional Spraberry, Dean, and more porous Wolfcamp zones, has created the
greatest draw after Henry Petroleum Corp. found the technology forelease profitahlle liquids.

The perous portion of the Wolfcamp Formation generally lies along the east and west flanks of the Spraberry
Trend, but het spets oceur in the Spraberry section as well. The Railroad Commission of Texas includes the Wolf:
berry in the Spraberry Trend in its listings.

With more than 300 operators involved in Spraberry, Daan; or Wolfcamp wells, it's tough to isolate the Wolf-
berry players, but some of the largest plavers, pioneers, high-potential operators, mare innovative players, and new-
camers offer prime material for the prafiles herein.

Some operators call the Bone Spring Formation in the Delaware Basin sector of the Parmian Basin an uncon-
ventional play. In this area as wall, a multitude of players offer insight into the play. The uncanventional nature height-
' ens with the addition of the Leonardian Avalon Shale adjacent to Bone Spring. Chesapeake Energy Corp. has offered
this as & spotlight play and EOG Resources Inc. may be another interested participant with its announcemerit of
a high-potential Leonardian shale.

Both the Waodford and Barnett gas shales offer high potential in the Marfa and Delaware basins, but with gas
prices at the current level, they den't provide the attractive economics those formations deliver in North Texas and
the:Arkoma and Anadarko basins. |

Profiles in this section were designed to highlight the plays and players. The following list of operators shows
companies With existing production from one or more of the zenes involved in the unconventional target plays -

carmpanies that either have unconventional production or could have praduction from those zones.

ANADARKO PETROLEUM CORP.

Anadarko Petroleum Carp. controls massive projects
throughout the world as it constantly seeks profitable
development opportunities, Bong Spring in the Per
mian Basin is amaong those opportunities.

Although 42% of the company’s production comes
from onshore the US, much of the US $5.3 hillion to
$5.6 billion in capital spending will go to Anadarke's off-
share mega-projects in the Gulf of Mexice and inter-
national waters,

According to a Jurne 2010 presentation by Bob
Daniels, senior vice president of worldwide explo-
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ration, the company lists a 25 Tef of gas equivalent
resource base onshore the US, including Wattenberg
Field in Colorado, the Greater Green River Basin, the
Powdear River Basin, and the deep Bossier play.

At that time. it held some 30 Tef of gas equivalent
in gross unrisked resources in the Marcellus Shale and
9Tef of gas equivalent in the Haynesvilie Shale:

As gas price languished, Anadarka turned its atiention
toward liguids-rich resource plays. It held more than 10
Tef of gas equivalent in the Eagle Ford and Pearsall
shales in South Texas, and became increasingly involved
in the Bone Spring play in the Delaware Basin.



Ina 10 2010 report, the company held Bone Spring
properties in Haley Field at the corner of Texas and
New Mexico, an area where it has a joint-venture (JV)
agreement with Chesapeake Energy Corp.

Anadarko operated four rigs in the Delaware Basin
in 40 2009 and planned to cantinue that rig count in
2010 with a capital budget of $29 million in 1Q 2010.

It produced 96 MMecf/d of gas and 1,000 b/d of lig-
uids from the properties in 1Q 2010:

"Anadarko is very encouraged by early well results
in the Bone Spring and is pow focusing its near-
term development plans exclusively on this oll-rich
play!’ the company said. It started drilling seven new
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Bone Spring wells during 1Q 2010 and completed
eight wells.

Likewise, it lowered drilling and completion times to
38 days from 45 days. Its Blacktip Johnson 1-39 #1H
harizantal well in Ward County, Texas, came in at a
maximurm production rate of 1,175 b/d of liguids.

In that 1Q 2010 report, James Hackett, chairman and
chief executive officer, said, "One of the new areas in
which we are actively drilling is the Bone Spring play
in the Delaware Basin of West Texas where we control
170,000 net acres. Like the Eagle Ford and Wattenberg
areas, Bone Spring is a high-liquid composition. We
also anticipate that our partner in this play will be

TERRT

Lt

‘- _1 e Summit was tied for fifth most-active
= [ = Wolfberry driller in terms of wells drilled
E \ 4= since 2009, according to a May 2010 report
— ]_ prepared by DI Energy Strategy Partners for

the Permian Basin Petroleum Association.
(Map courtesy of Permian Basin 0il & Gas
magazine)
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increasing their rig count, thereby providing for an
active program through the year”

In response to an analyst's question, Daniels added
that the company alsc will look at the Avalon Shale,
immediately adjacent to the Bone Spring, where it
planned to drill two test wells. The Avalon Shale is
prospective on all 170,000 acres of the company's
Bone Spring properties.

Charles Meloy, senicr vice prasidsnt of operations,
estimated Bone Spring ultimate recoveries at 350,000
10'375,000 bhl of liquids per well and added, 375,000
bbl for $5 million or thereabouts warks all day.”

Anadarko signed its JV agresment with Chesapeake
in 2007 to increase acreage and reduce risk. Accord-
ing te a joint release at the time, the venture gave
Chesapeake 25% of Anadarke's existing Deep Haley
production, 25% of Anadarko’s central and eastern
Deep Haley leases, half of Anadarko’s leases and
rights in the westemn Deep Haley area, 2,100 net acres
in the Fayettevilla Shale play in Arkansas, 5,600 net
acres of undeveloped properties in wastern Okla-
homa, and real estata in Oklahorna City, Okla.

Deep Haley production comes from Pennsylvanian
zones, The Bene Spring is of Permian age.

Anadarko received $310 million in cash and reim-
bursement for capital expenditures in Deep Haley and
a commitment by Chesapeake to fund a portion of
Anadarko’s Deep Haley capital costs and half of Chesa-
peake's non-producing leasesin Loving County, Texas,
an area that is prospective for Bone Spring.

The companies agreed to jointly evaluate and
explore more than one million gross acres in the Deep
Haley area on a 50-50 basis.

Among recent development wells in Two Georges
Field reported by IHS Ing., Anadarko drilled the 2H Uni-
versity 18-40 for 455 b/d of cil and 1 MMcf/d of gas
[t also drilled the 2H University 19-29 for 446 b/d of oil
and 7589 Mef/d of gas,

APACHE CORP.

Apache Corp., already a major force in the Permian
Basin through previous property acquisitions from BF
ple predecessor Amaco Corp., appraximately doubled
its exposure to the basin's giant resource plays and
conventional production with recent acguisitions of
Mariner Energy Inc. and the remaining BP basin prop-
erties in 2010
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Apache already had potential production from
Drinkard and Abo in New Mexice and San Andres,
Clearfork, and Grayburg in Texas with some 362 well
lacations chosen at the end of 2008, according ta a
May 2010 presantation;

That presentation also said Apache got 9,200 boe/d
in production, 85.8 MMboe in proved reserves, 203.3
MMboe in unbooked potential, more than 2.000
drilling lecations, and Upside from de-risking Mariner’s
Spraberry, Walfearmp, and Wolfberry patential.

It announced the acquisition of Mariner Eneray in
March 2010, Mariner’s website said it was one of the
most active drillers in the Permiian Basin with primary
operations in the Spraberry Trend. "Wa are aggres-
sively expanding our presence in the region, targeting
a cambination of infill drilling activities in established
producing trends, including the Spraberry, Dean, Wolf-
camp, and Davonjan/Fusselman, as well as explo-
ration activities in emerging plays such as the
Walfoerry and newer Walfcarmp trends,” Mariner said.

That acquisition closed in 40 2010,

At the end of 2008, Marner hald 150,000 net acres
in the Permian Basin with 515 Bet of gas eguivalent in
proved reserves and net production of 18.3 Bef of gas
equivalent in 2009,

In aduly 2010 report prepared for Parmian Basin Oil
& Gas magazine, DI Energy Strategy Partners, which
tracks Wolfberry activity, said Mariner Energy was the
second most active player in the Wolfberry play in
terms of producing leases brought on since 2009. [t
added 27 |zases in that time. Concho Resaurces Inc’s
COG Operating LLC added 30 lsases. Henry
Resources LLC added another 17 leases:

Ina May 2010 report, DI Energy Strategy Partners
said Mariner Energy had more new producing wells (25
total) than any other campany working the Wolfberry.

A July 2010 presentation called its acquisition of BF
properties, due to close in 3Q or 4Q 2010 for US $7 bil-
lion, an excellent fit with existing properties, BP had-
n't drilled any operated wells in four years, but it had
more than 2,000 infill drilling locations, including
resource play operations in Spraberry and Yeso,

The BF acguisition was significant for Apache,
Apache-Mariner had production of 47000 b/d of liquids
and 108.2 MMcf/d of gas, and BP added another 15,100
b/d of liguids and 80.6 MMcf/d of gas, BP held 183.5
MMboe i proved and probable reserves on 763,000
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acres of leases in the Permian Basin. That mere than
doubled Apache-Mariner's 737,000 netacres

The Apache and BP properties were spread through-
out the Permiari Basin in Texas and New Mexico, while
the Mariner Energy properties concentrated on the
Spraberry Trend.

As an example of the potential, Apache said BP's
Wilshire Field, in which Apache will receive an 89%
waorking interest, included 427 drilling locations with
Ellenberger re-entry potential, Devonian infill and re-frac
patential, uphole Strawn completion potential, and
uphole Spraberry-Wolfcamp recompletion potential,

Apache.already held Spraberry Trend wells in Reagan
and Glasscock counties in Texas.

Ameng other production, the Mariner Energy acqui-
gition gave Apache Spraberry Trend wells in Reagan,
Glasscock, and Midland counties.

BP's Spraberry properties are in Midland and Glass-
cock counties.

BPF properties will give Apache 977 Spraberry drilling
locations plus infill drilling and recompletion potential
throughout'the play with potential expansion to Wolf-
berry on surrounding acreage.

Apanhe also was involved in the Bone Spring
resource play. It held properties in the 111-well Shugart
North Field, one of the larger Bane Spring fields, and
in Two Georgeé Field in Loving County, Texas.

BROAD OAK ENERGY INC.

Bolstered by increased financing, Broad Oak Energy
Inc. pushed harder on its aggressive campaign to
increase production from its Walfberry properties in
the Midland Basin.

The company began operations In 2006 under the
leadership of former Pioneer Natural Resources Co.
exscUtive David Braddock with US $150 million in
equity backing from VWarburg Pincus.

By mid—2010, the company had assembled 65,000
acres of properties in the Walfberry play: It had drilled
rmore than 200 wells and planned to drill another 120
wells in the second half of 2010, Its properties included
both infill and extension prospects in the 3,000-ft
Wolfberry, compesed of the Upper Spraberry, Lower
Spraberry, Dean, and Wolfcamp zones,

By mid-year, it produced approximately 5,000 b/d
of oil and 18 MMcf/d of gas, according to the com-
pany website,
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It received help in its aggressive campaign in Feb-
ruary 2010, as its bank group increased its barrowing
base to $100 million, up $40 million from the previous
level, That increase followed a $20-million addition in
October 2009,

“This sizable expansion of our borrowing base is an
important milestone in the development of olr com-
pany. The increased access to capital will enable us te
further advance our effarts to develop and produce sig-
rificant US domestic oil and gas reserves,” Braddock
said.

Reserves are concentrated in the Wolfberry play
where the company planned to run a minimum of
five rigs during 2010.

During an April 2010 American Association of Petro-
leumn Geologiats presentation titled "Oil and Gas
Resource Estimated or Permian Wolfbarry Trend Reser
voirs in Eastern Reagan County, West Texas)” a group
from Broad Qak and McGinley Associates Ing. sald
regional Wolfberry Trend production had reached
132,000 b/d of oil and 335 MMcf/d of gas and Had pro-
duced 1.59 Bbbl of oil and 349 Tef of gas from a
2,600-sg-mile area.

That trend included Permian Leonardian and Wolf-
campian turbidite and debris-flow sediments within
the Spraberry, Dean, and Woltcamp formations,

Previous estimates of in-place volumes had focused
only on the hon-shale portion of the column: Those
estimates ranged from 10 to 30 Bbbl of oil in place
with recovery factors ranging from 8% to 15%,

A group that authored the paper chose a 2,800-ft-
thick columin for Walfberry, including low-permeability
sands, carbenates, and organic-rich shales in the east-
ern Reagan County portion aof the Welfberry Trend.

That conventional and uncanventional YWolfbérry
reservoir indicated in-place volumes of 132.5
MMbbl/sg mile of oil. With 40-acre spacing and
100,000 hagfwell, the numbears suggested only 1% to
3% of in-place rasource had been developed.

The group said Broad Oak implemented multistage
fracturing desians to tap rhé full eolurmn and found an
average jmprovement in estimated ultimale recover
ies of 30% over historical completions. The company
also reported initial production rates of approximately
75 boe/d, or nearly double the historical average.

DI Enerdy Strategy Partners; which tracks Wolfberry
activity, ranked Broad Oak fifth in new leases brought
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in with 16 leases total, [t followed Concho Resources
Inc!s COG Operating LLLC with 30, Apache Corpis
Mariner Energy Inc. with 27 and Henry Resources LLC
and Chesapeake Energy Caorp. with 17 ach:

It also ranked Broad Qak third in the number of
new producirig wells with 12 behind Mariner's 25 and
COG's 22

Broad Oak's properties are in Reagan and Glasscock
counties in Texas.

According to the Midland Beporter-Telegram, two
Reagan County wells were among the cormpany’s bet-
ter recent wells. The SRH-B-#7K tested for an initial
potential of 159 b/d of cil, 267 M-t;f/d of gas, and 437
b/d of water on a %«in, choke, The SRH-C+#13G tested
for 160 b/d of ail, 113 Meaf/d of gas, and 121 b/d of
water on the same-sized choke.

CHESAPEAKE ENERGY CORP.

Chesapeake Eneray Corp. claims the title of most
active driller in the US with a record of one out of
every eight wells drilled in the nation. It also claims
the title of one of the mast active operators in the
Bone Spring play, with active operations in Wolfberry
in the Midland Basin and an inactive position in the
Woodford and Barnett shales in the Delaware Basin.

In & July 2010 presentation, Chesapeake said it
had 126 rigs working, 80% of them in gas shales
and 20% in liquids-rich plays. It was increasing
emphasis on liguids plays such as the Wolfberry and
Bane Spring.

Low product prices aren't holding the company
back: It held 15:8 Tcef of gas equivalent at the end of
10 2010 and planned to reach between 20 and 22
Tef of gas equivalent by 2012,

A March 2010 Midland ReporterTelegram article
guoted Steve Turk, vice president of operations in
Chesapeake's southern divislon: “With the contin-
uing broad disparity between the wellhead price
for natural gas and the price of oil, in 2010, we will
be shifting our exploration focus in some areas of
the country, including the Permian Basin, from nat-
ural gas to oil,” Turk said.

Throughout the Permian Basin, he said, Chesa-
peaka has more than 1.7 millien acres of leaseholds
with 1,600 wells producing 170 MMef/d of gas and
10,000 b/d of oil. It budgeted US $300 million to
develop those properties in 2010.
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Chesapsake was a top-10 operator in the Permian
Basin unconventional plays in July 2010 with control
over 290,000 net acres. It had room for 70 net risked
undrilled wells with an estimated 1.6 Bof of gas equiv-
alent in recovery per well. Froved reserves had
reached 126 Bef of gas equivalent with 4.1 Tef of gas
equivalent in unrisked unproved resources: At that
time, it had four drilling rigs working VWest Texas and
southeastern New Mexico.

Chesapeake concentrated on unconventional lig-
uids in the Permian Basin with strong positions in the
Avalon Shale, Bore Spring, Wolfcamp, and Spraberry.
In those plays, it estumdted approximately 150
Miboe, or 1 Tef of gas equivalent, of risked, unproved
resources and 680 MMboe, or 4 Tef of gas equivalent
in unrisked unproved resource.

During the Independent Petraleum Association of
Armerica’s 16th Oil and Gas Investor Symposium in
April 2010, Chesapeake Included information on its
shale plays, according to the PLS Inc, Prospect Cen-
tre newsletter. In the Parmian Basin, the company
included the Avalon Shale in Texas and New Mexico
where it held 120,000 net acres. It had drilled eight
gross horizontal wells and had locations for 750 net
unrisked undrilled wells with an unrisked, unproved
resaurce of 350,000 hos/well. It held a 75% net rev-
enue interest in the wells representing 200 MMboe
im unrisked, unproved resources to Chesapeake.

EOG Resources Inc. also unveiled a Leonardian
shale play in which it had a large position. That proba-
bly is the Avalon Shale.

Chesapeake’s Bone Spring position includes 70,000
net acres in West Texas where it had drilled 11 hori-
zontal wells and had rooem for another 425 net
unrisked, undrilled wells with an unrisked, unproved
resource of 400,000 boefwell. The cormpany's 75% het
revenue interest in that play represented a net
unrisked, unproved resource of 130 MMboe,

It had drilled 136 gross walls in the four plays by July
2010 and planned to operate six rigs in those uncon-
ventianal plays in 2010 to drill some 50 net wells.

The company said it and Cimarex Energy Inc. were
the mast active operators in the Bone Spring play.

One recent Bore Spring well in Culberson County,
Texes, the D.F Ranch State "62-4" #1H, tested for
2.4 MMcf/d of gas and 710 b/d of water through an
open choka.



A 2007 agreement with Anadarko Petroleum Corp. gave Chesapeake intef-
ests in the Deep Haley Field area with primary production from Pennsylvan-
ian zones. On its side, Chesapaake contributed Delaware Basin propertias with
Bone Spring potential.

Chesapeake also has strong standing in the Woltberry play. According to P
Energy Strategy Partners, a company that tracks Wolfoerry activity, it ranked fourth
ameong companies that added new Wolfberry leases in Andrews County, Texas,
since 2009. lts six leases placed it behind Clayton Williams Enaray Inc with 13,
MYCO Industries Inc. with 8, and Henry Resources LLC with 8.

Throughout the play, it ranked fourth among operatars with 17 leases brought
online. It placed behind Cancho Resources Inc/s COG Operating LLC with 30,
Apache Corp's Mariner Energy Inc. with 25, and Henry Resources with 17

It also ranked fourth amang wells that produced since 2009 with 17 wells. In
the same period, Mariner Energy completed 25 producers, COG had 22 wells, and
Broad Qak Eneray nc. had 14,

Chesapeake hasn't forgotten its solid foundation in gas shales just because it
has concantrated an liquids-rich prospect. It remains @ believer in the potential of
the Woodford and Barnett shales in the Delaware Basin.

An article in the JulyfAugust edition of Basin Ol & Gas written by Stephen Tram-

mel, senior product manager of current activity products for IHS Inc., reviewed
Barnett/Moodford activity in the Delaware Basin.

Chesapaake drilled two remote wildeats, the 781 Mcknight 11" and 1 Leoncita
State “11-10," to the zones about 20 miles northeast of Fort Davis, Texas, Tram-
mel said. The wells reached 14,000 ft and 11,500 ft, respectively, but were not put
on production.

Quicksilvar Resources Inc. drilled a horizantal well sorme 20 miles to the north-
gast about a year earlier, he added. That well, the 1H Rawhide, reached 11,787 ft
and colld be completed as a Barnett Shale producer in Golden Corral Field,

Oujcksilver Resources holds 150,000 acres in Jeff Davis, Reeves, and Culber
son counties in Texas, but is divesting those properties because other plays offer
better ecanomics.

Matador Production Company planned the 10,000-ft 1 Guitar Holding Co.
‘41" in northeastern Hudspeth County, Texas, and EOG Resources completed
a Barnett discovery in Culberson County about 30 miles northeast of that
planned well.

EOG Resources has 160,000 acres, mostly in Culberson County. It permitted
eight wells, drilled three, and ConocoPhillips Co., with 35,000 acres in Reeves
County, finished one recompletion for 2 MMcf/d of gas and one new drill for 3.1
MMet/d of gas from the Barnett/Woodford zones.

A 2006 presentation by Bob Cluff with The Discovery Group in Denver said
Chesapeake held 385,000 acres in Reeves, Culberson; Pecos, and Jeff Davis
counties in Texas that were prospective for Barnatt and Woodfaord.

At that time, Chesapeake was the largest operator in the area and reported 5
Mhef/d of high CO, gas on recent completions.

The Discovery Group said the Barnett/Woodford play was started by EOG
Resources and Torn Brown Inc. Tom Brown later was acquired by EnCana Corp.
It drilled four wells in 20085, all tight, on more than 580,000 acres of leases.
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CHEVRON USA INC.

Chevron USA Inc., one of the biggest producers in the
LS and the world, operates fields including super
giant Terngiz in Kazakhstan and some of the largest
fields off the northwest coast of Australia and in the
Tertiary trend in the Gulf of Mexica's ultra-deap water.
It also maintains its dominant position in West Texas
and southeastern New Mexico,

Acquisitions of TXL Energy LLC and Pure Oil Co.
established the company's strong Permian Basin
leasehold position and it currently has more CO, floods
in the basin than any other company except Cociden-
tal Petroleum Corp:

The Raifroad Commission of Texas lists the com-
pany as aperator of wells in 10 Spraberry fields; 26
Wolfcamp fields; one Dean Formation field; one
Spraberry Trend field in Glasscock County, Texas; the
Magutex Barpett Formation field in Andrews
County, Texas; and Evetts Bong Spring Farmation
fislel in Winkler County, Texas,

Many of the Spraberry and Wolfcamp fields are in
counties generally considered the hot spots for the
~ Wolfberry play.

Ir a 2006 presentation on the Woodford and Barnett
formations in West Texas, Bob Cluff of The Discovery
Group said Chevron had a fee land position of more
than 200,000 acres with Barnett and Woodford poten-
tial at its TXL Ranch Field. The company has sincs
entered an agreement under which Anadarko Petro-
leum Corp. operates that field.

Chevron's 2009 annual report supplement noted,
"Another West Texas opportunity the company is
actively pursuing invalves maving tight carbonate
resources to production. Chevron holds a non-oper
ated working interest in a large drilling play in the
Permian Basin where the target Wolfecamp Forma-
tion had traditichally been considerad uneconomic
“tight' rock. However, advances in drilling and com-
pletion technologies have cpened up widespread
targets in areas where Chevron has extensive land
positions. The company participated in 132 wells in
2009 and plans to participate in the drilling of
another 208 wells in 2010

The New Mexico Bureau of Mines and Mineral
Resources credited the company with the 1998 dis-
covery of the Chevron No. 1 Cable Ranch 26 in the
Bone Spring Formation (n Eddy County, N.M, [t
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listed that well as a significant discovery even
though 1t showed an initial potential of only 12 b/d
of ail

CIMAREX ENERGY INC.

Cimarex Energy Inc. exercises |ts competitive advan-
tage by concentrating resources and talent on prof-
itable plays with & current carcentration en the
Anadarke Basin, the Gulf Coast of southern Texas,
and the New Mexica portion of the Permian Basin.

On the Gulf Coast, it drilled 7 gross, 6.6 net, wells,
with & gross, 5.6 net, successes in the first half of
2010. Production rose to an average 190 MMef/d of
gas in 2Q 2010, up from 61.6 MMef/d in 2Q 2009.

It drilled 49 gross, 24.2 net, wells in the Midconti-
nentinthe first half of the year and 35 gross, 15.6 net,
of those wells were. in the Cana-Woodford play. That
play was only slightly more active than the company’s
Permian Basin operations. Most of the additional wells
were drilled to the Granite Wash:.

Cimarex has properties in the Spraberry Trend in
Midland County, Texas, and Bone Spring produc-
tion in Two Georges Field in Loving County, Texas.
Its main concentration is its active drilling program
to the Abo, Paddock, Wolfcamp, and Bone Spring
formations in New Mexica.

The company operated 12 rigs in the basin at the
halfway pointaf 2010, up from five at the end of 1Q 2010

Ih its 2Q 2010 report to sharehelders, the com-
pany said it drilled and completed 33 gross, 24.7
net, Permian Basin wells with 94% completed as
producers. Second-guarter average production
dropped to 155.2 MMcf/d of gas equivalent from
168.1 MMct/d of gas equivalent in 20 2009.

Twao 20 2010 wells show the company's attraction
to the Bone Spring Formation. The Farkway State 17
Com 2H, in which the company held a 58% working
interest, came in with a first-30-day average pro-
duction rate of 870 boe/d. The Southern California
Fed 15H, with a 100% waorking Interest, produced
1,100 boe/d on average for the first 30 days.

In 1Q 2010, Cimarex completed the Parkway
State Corn 3H, with.a 62% working interest, for 760
boe/d and the Mallon 34 Fed 16H, with an 82%
working interest, for 360 boe/d. Those figures
represent average production for the first 30
days online.




ln 2Q 2010, the company fellowed with the Park-
way 17 2H, with a three-quarters interest, for 960
boe/d in Eddy County, N.M., and the Southern Cal-
ifornia 29 Fed 15H for 100% of 1,100 boe/d and
83% of oil from the Bone Spring Formation.

Cimarex drilled one horizontal Avalon Shale well
by Algust 2010.

An August 2010 presentation said Cimarex con-
trols 380,000 acres in the Parmian Basin. At the end
of 2008, it held 487.3 Bef of gas equivalent in proved
reserves in the Bore Spring and Abgo formations.

The campany planned to spend US $280 million
in the Permian Basin in 2010, maostly in the Bone
Spring Farmation. That was a sharp increase in the
$1565 million devoted to the basin in 2009,

That extra cash will go into an anticipated 130 gross;
100 net, wells in 2010, an increase from the 49 gross,
36 net, wells drilled and completed | 2008,

Cimarex planned to work two te three rigs in New Mex:
ico's Bone Spring in 2010 to drill new wells and re-entries.
It planned to keep two rigs busy in the Abo play.
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Cimarex also has a joint-venture agreement in Lea
County, N.\., with FieldPoint Petroleurn Inc. Accord-
ing to FieldPoint, under that agreement, the compa-
nies will partner on twa Bone Spring walls in East Lusk
Federal Field. The first well is planned for the fall of
2010, FieldPoint will own 43.75% of the first waell,
with Cimarex holding 37.5%.

CLAYTON WILLIAMS ENERGY INC.
Clayton Williams Eneray Inc. holds properties in other
parts of Texas, but its stronghold remains near its Mid-
land, Texas, home in t.hé Permian Basin.

The Permian Basin, with 20 MMboe in groved
reserves and 1Q 2010 production of 7500 boe/d,
accounted for 5% of the company’s yearend 2009
proved reserves.

According to a July investor presentation, the com-
pany operates on 188,000 acres in the basin with
more than 200 proven drilling locations and several
hundred probable and possible locations, primarily
focused on oil reserves from San Andres, Spraberry,
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Devon Energy, a grow-
ing playerin the Avalon
Shale play in New Mex-

ico, produces from a
well near Artesia.
{Phato courtesy of
Devon Energy Corp.)

Woltcamp, Pennsylvanian, and Devonian zones from
4,000 to 15,000 ft deep.

By mid-2010, active opérations centered on the
Woelfberry and San Andres with plans for future activ-
ity in the Yaso Formation in southeastern New Mexico
and the Bone Spring in Ward County, Texas.

A big part of nearterm activity will focus an 8,400
acres of University lands; 5,400 acres of fee lands on
which the company holds a 100% interest, and on
5,600 acres of farm-out lands in which it holds a
60% share.

Those properties make up Clayton Williams' Wolf-
berry play i Andrews Caolnty, Texas.

The company did the math. Assuming US $80/bb
oil and $4.50/MMEBtu gas, the Woelfberry play offered
a 40% rate of return and a 2.2-year payout. |1s prop-
arties gave 96,100 boe in net reserves, Net author
ity-forexpenditures on wells totaled $1.83 millian
and the company has net daily production of more
than 3,000 boe/d.

Those numbers provided the incentive for the com-
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pany 1o drll 104 Andrews County wells in 2010 and 120
more in 2017, It drilled 13 gross, 11.7 net, wells ih the
area in 2009,

I late April 2010, Clayton Williams increased its
borrowing base to $300 million, a gain of $50 miliion,
to help finance its more aggressive operations.

Flans in May 2010 called far the company to spend
$185 million in the Permian Basin during 2010. It spent
$36.7 million of that total in the first guartar.

It the plans work out, Permian il production will rise
frorm an average 4,909 b/d in 1Q 2070 to 6,750 b/d in
40 2010, In the same period, gas preduction should
increase from 13.9 to 14.8 MMcl/d and gas liquids pro-
duction will drop fram 272 to 234 b/d,

Clayton Williams planned to keep six rigs working in
the Wolfberry during 2010, [t has additional Spraberry
Trend wells inTexas's Glasscock and Midland counties,
according to The Railroad Commission of Texas.

AnApril 2010 report by DI Energy Strategy Partners
said Clayton Williams added 13 leases in Andrews
County from 2009 through July 2010, Andrews County
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is rnorth of the Upton-and Midland hot spots in the
Waolfberry play.

Among wells completed in Andrews County in 20
2010, the Andrews University “ 16" #3 tested for 54
b/d of oil, 47 Mef/d ot gas, and 472 b/d of water
from Walfberry, and the Andrews University "16B"
#1 tested for 88 b/d of 0il, 74 Mcf/d of gas, and 358
b/d of water

CONCHO RESOURCES INC.

Concho Resources Ine. used a combination of acqui-

sitions and a strong drilling campaign to build a dorm-
' inating pasition in the Walfberry play inWest Texas and

the Bone Spring in southeastern New Mexico.

Tha campany operates its wells under the COG
Operating LLC and Henry Petroleum Corp: names
and, after dealing with administrative details, should
add Marbob Energy Corp. proparties to ts extensive
holdings in the Perrmian Basin.

It also has production from the Bakken oil shale
play in the Williston Basin.

For 2Q 2010, the cempany produced 3.5 MMboe
and booked proved reserves of 234.5 Miviboe at the
end of the quarter, an 1% gain frem the end of 2009,
That production included 2.3 MMbbl of oil and 6,7 Bef
of natural gas.

Tim Leach, chairman, chief executive officer, and
president, said, “"Qur first-half 2010 results are a tes-
tamant to the strength of our team and their con-
tinued execution on our core Wolfberry and New
Mexico Shelf assets. Additionally, | am pleased by
the increased production contribution from the hor-
izontal ‘Abo and Bakken woil plays, which together
averaged approximately 3,400 boe/d in the second
quarter, While we are continuing to focus on grow-
ing our care business, we are also working to com-
plete our Marbob acquisition, which we expect to
close in the fourth quarter of 2010, In adaition, we
have increased our 2010 capital budget by approxr
mately 10% as & result of additional drilling activity
in both of our core areas, increased exploration
expenditures, and service cost inflation attributable
to higher industry activity levels in the Permian
Basin. The increased activity in the second half of
the yvear allows us to raise our 2010 production
guidance and should provide geod momentum as
we move into 20171
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Concho started driliing or participated in 294 gross
wells, operating 247 of them, in the first half of 2010
and completed 190 as producers. It said 103 of the
wells still were in progress at the end of the period and
one well was unsuccessful.

It operated 25 drilling rigs at the time in the
Parmian Basin. Seven of the rigs were working
theYeso In New Mexico, 17 were drilling Walfhermy wells,
and ane was drilling Lowar Aba wells in New Mekice.

Among Wolfberry wells completed by COG
Resources by mid-2010, the Maorgan #3812 tested for
63 bfd of ail, 74 Mcf/d of gas, and 139 b/d of water,
while the Lyneh "7" #2 tested for 209 b/d of oil, 148
Mef/d of gas, and 148 b/d of water.

in 2Q 2010, Concha drilled 74 wells, 71 operated, in
Texas with a 100%. success rate on the wells com-
pleted at the end of the period.

That activity should give the company between 14.1
and 14.3 MMboe of production for all of 2010 with the
help of LS $700 millian in spending, excluding the Mar
bab acquisition announced in July 2010,
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It expected Marbob to add 800,000 to 900,000
boe in November and Decermber of 2010 with cap-
ital expenditures of $50 million,

Conicho entered the Wolfberry play with maxi-
mum exposure in 2008 when it bought Henry Petro-
leurn in Midland for $565 million. Henry is creditad
with developing the Wolfberry play. The acquisition
gave Concho some 163 Bef of gas equivalent of
proved reserves at a cost of $3.47/Mcf of gas equiv-
alent. It also gave the company same 283 Bef of gas
aquivalent of probable and possible reseryes,

It identified 1,650 drilling locations on the Henry
properties, a big addition to Concho's existing 2,500
drilling lncations.

The Marbob acquisition, announced in July 2010,
was even larger at $1.65 billion in cash and securitias.

Nearly all of Marbob's properties were in the
southeastern New Mexico sector of the Permian
Basin and included acreage near Concho's Yeso play
and a substantial amount of Bone Spring properties.

When completed, that acquisition should give
Concho 76 MMboe in estimated proved reserves
and another 166 MMboe in unproved reserves.

Marbob's 102010 production averaged 14,000
boe/d and the company had 2,300 drilling locations
with about 1,300 in the Yeso play and 1,000 in the
Bone Spring area.

Atthattime, Marbob was running five rigs, Includ-
ing one Yesa rig and four in the Bone Spring. |

“We are pleased to announce the |argest and
mast strategic acquisition in our company’s histary.
This acquisition has been one of our highest priork
ties for the last three years. These assets are a per-
fect complement to our New Mexico Shelf position,
and they double our Yeso drilling inventary. In
addition, Marbok's Bone Spring acreage, when
coupled with our existing acreage. gives the com-
pany over 100,000 net acres in one of the most
exciting emerging plays in the industry taday and
adds a significant new area of growth to the com-
pany's portfolio.

"After closing, we plan to increase the activity
level and rig count on these acquired properties,
which should result in significant production growth
over the next several years. Going forward, Concho
will be a bigger version of today's company, with a
large, high rate of return, high rmargin drilling inven-
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tory that will be complemented by the Bone Spring
play” Leach said,

There was a hitch in the acguisition in early July
2010, BP America could exercise [ts preferential rights
on the Marbob properties, and BP was in the process
of selling its Permian Basin haldings to Apache Corp.
That move put both BP and Apache in the middle of
the acquisition until the compames could wark out
an agreement.

Concho said it belleved the BP intervention related
to sorme $400 milllon of the Marbob properties in
New Mexico. Marbob end Coneho initizted action in
New Mexico District Court asking for a declaratory
judgment against BP and Apache to force BP to pro-
duce the preferential purchase right netfication so
the acquisition could move forward.

CONTINENTAL RESOURCES INC.
Continental Resources Inc., the third-largest il pro-
ducer in the Rockies and a significant player in Unicon-
venticnal plays throughout the S, took a look at the
Barnett Shale play in the Permian Basin and put the
project on hold to focus its resources on other plays
with better economics,

In April 2008, the company acquired a half interest
in a 135,000-acre block in the Marfa Basin of Weast
Texas that had been assembled by TXCO Resources
Ing. in 2005, TXCO and Continental jointly re-entered
the Simpson 1 —a well originally drilled by El Paso Nat-
ural Gas Co. to 12,017 ftin 1972 —to test a 370-f thick
Barnett and Atoka shale section, but the well failed to
produce at commercial rates. Atthat time, it operated
the well as Continental Trend.

After successfully fracturing the Barnett, the well
produced at {nstantanecus rates of 140 Mef/d and
100 b/d of water intermittently overa period of several
days, according to an IHS Ine. report.

The Continental well was approximately 12 miles
west of & Carrizo Oil & Gas Ine. permit issued in 2007
for a well seheduled to 10,000 ft near the wastern flank
of the Delaware Basin.

Continental moved on to establish one of biggest
and most successful positions in the Bakken Shale in
Martana and North Dakota and in the \Woodford Shale
in the Anadarko and Arkoma basing in Oklahorma. The
company recently announced a growing posttion in the
Niobrara play in the DJ Basin




DEVON ENERGY CORP. _
Devon Energy Corp., brimming with cash after the sale
of its Gulf of Mexico properties and anticipating more
inflow from international divestments, is funneling
funds into its onshore resource plays in North Amer
ica, including expanded operations in the Permian
Basin,

Devon's competence in resaurce play development
showed inits 20 2010 report 1o shareholders. |t drilled
315 wells in the quarter with a 100% success rate.The
Barnett Shale in North Texas continued to dorminate as
the company produced maore than 1.1 Bef/d of gas
equivalent during 2Q 2010 ana reached a record 1.3
Bef/d of gas equivalent in 3Q 2010.

The company also pushed Cana-Woodford net pro-
duction in Oklahoma to 105 MiMef/d of gas equivalent
during 2Q 2010 and drilled two Granite Wash wells
with anaverage initial production of 29 MMcf/d of gas
eqlivalent, including 585 bhl of oil or condensate and
1,330 bbl of natural gas liquids (NGLs).

Devon has assembled 947000 net acres in the Per-

REPUTATION.
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milan Basin and has 13 eperating rigs running in the
area. The company’s activity in the basin is targeting
the Wolfberry, Avalon Shale. and Bone Spring forma:
tions, as well as several other canventional targets.
Devon drilled 79 Permian Basin wells in 2009 and
plans to drill 200 in the area this year.

Devon is no stranger to Permian Basin activity. The
company had 8,634 producing walls in the basin at the
end of 2009, according to the company website. Those
wells produced 15 MMboe net to Devon during that
year and accounted for 7% of cornpany production.
Net reserves reached 161 MMbee, or 6% of Devon's
total reserves.

Ina July 2010 presentation, Devon said it planned
between US $4.4 billion and $4.8 billien in capital
expenditures during the year, with 44% going to its
shale plays and 15% directed to other unconventional
plays. About 41% is allocated to the company’s Cana-
dian ail sands and conventianal plays. About 69% will
go to liquids and liquids-rich gas plays, including the
Wolfberry, Avalan Shale, and Bone Spring formations
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Devon's 2009 arnual report indicated an increasing
interest in New Mexico liguids. The company reported
that it had drilled and completed four gas wells, 27 oil
walls, and recompleted 22 wells in the area in 2009,
Devan planned to raise activity to 22 gas wells, 81 oil
wells, and 88 recompletions in 2010,

Devonr began targeting the Avalon Shale and Bone
Spring formations in 2009, although hydrocarbons
have been known to exist in the area for some
time. Devon was running two rigs in the area in
August 2010 and has drilled six wells. The company
holds about 235,000 net acres in the play. New
Mexico state records show the company has inter-
ests in 32 Bone Spring fields in the state, and has
an interest in the Mi Vida Bone Spring Fisld in
Reevas County, Texas.

An average horizontal well in the shale will cost
between $3.3 million and $4 million and will return an
initial 300 b/d of condensate, 300 b/d of NGLs, and
2 MMcf/d of gas with an estimated ultimate recov-
ery of 600,000 boe, according to [nvestopedia.com.
Devon planned to participate in 32 Avalon Shale wells

in 2010, operating 20 of the walls.

As with the Avalon Shale, geoscientists have known
the Wolfberry Formation held hydrocarbons. While
Devon has a history of activity in the area, only recently
did the company begin targeting oil from the Spraberry
and Wolfcamp formations, together known as Wolf-
berry. Advanced completion techniques and faverable
cost structures led to the play's commercial viability.

Devon's 2009 annual report said the company
recently had started working the Wolfberry play and
liked it because of its low-risk drilling and attractive eco-
nomics. At that time, it had 142,000 net acres prospec-
tive for Wolfberry. The company now is running four
drilling rigs in the Wolfberry and has approximately

200,000 net acres in the play with a 97% waorking

interest, By 20 2010, Devon had drilled 26 successful
Wolfberry wells, including its best well to date, The
company drilled 45 Wolfberry wells in 2009 and plans
ta drill roughly 100 wells in 2010, It estimated a net
risked resource of 120 MMboe in the Walfberry from
more than 1,100 risked locations.

The Railroad Commission of Texas records place
Devon with wells in Walfcarmp and the Spraberry
Trend in Upton, Glasscock, Winkler, Crane, Ector, Midl-
land, Terrell, Ward, and Dawson counties.
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ENDEAVOR ENERGY RESOURCES LP
Endeavor Energy Resources LP built itself into one of
the largest privately held companies in the US as it
leveraged its activities on its Permian Basin properties,
primarily in the Spraberry Trend.

A May 18, 2010, report from DI Energy Strategy Part-
ners (DIESP) said Endeavor had nine new producing
wells in the Wolfberry at that time, In March 2010, a
report from DIESF said the company had brought 380
Welfberry wells online since 2000, 51 of them in
Upten County, Texas. At that time, Upton County was
the sweet spot for the Weltherry as it accounted for
1,100 of the 2,105 Wolfberry wells drilled to that point.

Autry C, Stephens started Acme Energy Services,
which does business as Big Dog Drilling, in' 199886,
That company subseguently grew to 25 drilling rigs.
Stephens started Endeavor in 2000, bought the assets
of Perenco from its French owners [n 2005, and
changed its name to LCX Energy LLC. Those assets
later were folded inta Endeavar,

RigData ranked Endeavor 21st amang operating
cormpanies because it drilled at 870,000 ft in 74 well
starts from January to May 2010, In comparisen,
Chesapeake Energy Corp. ranked first with 4.7 million
ftand 492 well starts,

PennEnergy ranked Endeavor 12th among private
US producers with production of nearly 4.49 MMboe
from 4,068 wells. Its largest field was the Spraberry
Trend, which includes the Wolfecamp.

The Railroad Commission of Texas lists Endeavar
with wvells in 50 West Texas figlds, including Spraberry
Trend wells in Reagan, Upton, and Midland counties;
Spraberry Field wells in Upten, Dawson, Martin,
Howard, Andrews, Midland, and Borden counties: a
Spraberry-Dean field in Midland County; Wolfcamp
wells in Upton, Crockett, Reagan, Pecos, Midland,
Aridrews, Martin, Glasscock, Sterling, Mitchell, and
Howard colnties; Dean fields in Reagan, Martin,
Glasscock, and Howard counties, and Bone Spring
production fram Two Gearges Field in Loving County.

New Mexico records show Endeavor also has Bone
Spring production from Lusk East, SWD, and Willow
Lake fialds in that state.

In June 2010, the Midland ReporterTelegram listed
well completions in the Sprabetry Trend for Endeavor.
The list included the Williams #5 in Reagan County that
1ested for 41 b/d of oil, the Lone Star "73F" #1 in




LiteProp" 108
Ultra-Linhtweight

Proppant.
These sphetes are
m‘.utrally hunya“t-
These spheres
aw.l’mpﬂiﬂg
fractures in
"gh‘ sands.
These spheres
form a proppant
partial monolayer
with pathways
that optimize
conductivity
1o increase
production from
just one well
by 700%
l“ﬂdliirﬂr more
unconventional
gas from

this sphere.

LiteProp™ 108
Ultra-Lightweight Proppant.

Proppant partial monolayers
are a proven reality.

The proppant partial moholayers created hy BJ
Services' new LiteProp 108 proppant system are
producing astonishing results in tight gas sands.
One customer in the Dakata formation in New
Mexico experienced a 700% increase in natural
gas production compared to the average
preduction of four offset wells. These kinds of
results have major implications for the future
development of unconventional gas reservairs.

Creating the first effective partial monolayers in
unconventional wells further demanstrates the
technology leadership that BJ Services brings
ta every well. With our science, our products
and services, our expertise, our experience, our
capabilities, and our commitment to HSE and
quality, we continue to prove that BJ Services does
what it takes to get you to the top of vour field.

Real world. World class. Worldwide.

wwWw.bjservices.com




PERMIAN BASIN: KEY PLAYERS
_——eeae e _———————

Upten County that tested for 38 b/d of oil and 71
Mcf/d of gas, the Harvard 46" #1 in Glasscock County
that tested for 36 b/d of oil and 20 Mef/d of gas, and
the Shaw Farms Unit #1 in Howard County that tested
for 27 b/d of oil and 30 Mef/d of gas.

EOG RESOURCES INC.

EOG Resources Inc. made a name for itself by earn-
ing early mover status in big plays and using innovative
explaration to extend those plays ta areas overlooked
by other operators. Its Permian Basin operations
enhance that reputation.

For example; EOG was an early entrant into the
Bakken Shale play in North Dakota, which is arobably
the fifth-largest US oil fisld. The comipany came into
the Eagle Ford early, which is prbbably the sixth-largest
oil field, and was a strong player in the Barnett Shale
whien it extended that play to the north Into the liguids-
rich Barnett Combo play, which is possibly the 17th-
largest US oil field, according to an August 2010
presentation by EQG,

EQG also has substantial oparations in the Walf-
berry play in West Texas and the Bone Spring play
in New Mexico, but again found added value for its
operations as it announced a new liquids resource
play in New Mexico, the Leonard Shale in the
Delaware Basin.

The new play has big potential. To compare, EOG
said its Eagle Ford properties in South Texas had 900
MMboe in resource potential on 505,000 acres; its
Bakken/Three Forks leases had 420 MMboe in
potential on 580,000 acres, its Barnett Combo had
370 MMboe In potential on 150,000 acres, and it had
evaluated the Leanard Shale for a potential 65
MMboe of resource on 31,000 of the 120,000 acres
EOG controls.

The Leonard Shale has similar characteristics to
the Barnett Cembo play, the cempany said: [t drilled
faur vertical wells and seven horizantal wells to the
formation. The Lomas Rojas 26 #1H tested for 710
b/d of oil and 1.7 MMcf/d of gas, and the Lomas
Rojas 26 #2 tested for 800 b/d of oil and 1.5 MMecf/d
of liquids-rich gas,

Atthe end of 20 2010, it had 150 potential drilling
locations in which early production suggested 400
Mboe/fwell, Production on the wells averaged 34 % oil,
34% gas liquids, and 32% gas.
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The new play fit perfectly with EOG's stated plans
to move more toward liquids production than gas,

The Permian Leonardian contains several forma
tions in New Mexice, including San Andres; Glorietta;
Avalon Shale; Bone Spring; Abo; and the Paddock,
Blineberry, Tubb, and Drinkard members of the Yeso.

Itis probable that EOG is talking about the Avalon
Shale, a play in which Chesapeake Energy Cotp. also
has an extensive position,

During the Independent Petrolseum Association of
America's 16th Oil and Gas Investor Sympesium in
April 2010, Chesapeake included information on its
shale plays, according to the PLS Inc. Prospect Centre
newsletter. |n the Permian Basin, the company
included the Avalon Shale in Texas and New Mexico
where it held 120,000 net acres, It had drilled eight
gross horizontal wells and had locations for 750 net
unrisked, undrilled wells with an unrisked, unproved
resource of 350,000 boe/well. It held a 76% net rev-
enue interest in the wells representing 200 MMbeoe in
unrisked, unproved resources to Chesapaake.

“For the first time in EOG’s history, during the sec-
ond guarter, total revenues generated from crude oil,
condensate, and natural gas ligquids production
excaeded those from natural gas, This mix is in-line
with EOG's target to organically evolve toward a pre-
dominantly liquids-weighted portfolio in North Amer
ica by 2011 to 2012 Mark G. Papa, chairman and
chief executive officer, said.

The company continued to run significant programs
in the Wolfberry and Bone Spring formations.

According to the Railroad Commission of Texas, EOG
has Spraberry Trend production in Glasscock County;
Spraberry production in Glasscock and Crockett counties;
and Wolfcamp production in Terrell, Upton, Crockett,
Loving, Pecos, Reynolds, and Ward counties.

The commission doesn’t break out Walfberry pro-
duction, but DI Energy Strategy Partners (DIESP) follows
that play and EQG's involvement in the play since 2004.

According to DIESE EOG was producing 45,000
bbl/month of ail and 90 MM'cfjmonth from morathan
50 Wolfberry wells in June 2010,

Some of EOG's leases produced mare than 200
b/d of all, including the Halff Estate 20 lease that pro-
duced 547 b/d of oil, DIESP said.

EOG's 2008 annual report said Perrnian Basin pro-
duction averaged 79 MMcf/d of gas and 6,800 b/fd of



oil and cendensate during that year, with wells drilled
in the Wolfcamp, Morrow, Bone Spring, and Permo-
Penn formations: 1t acouired more than 330 sg miles
of 3-D seismic that year and added 97500 acres of
land to raise its total to 540,000 net acres.

In addition to the company's Leonard Shale proper-
ties in New Mexico, it had Bone Spring wells in Corbin,
Corhin South, Drager Mill, Fairview Mills, Hardin Tank,
Lea Undesignated, Loce Hills East, Red Hills, Red
Hills East, Red Hills North, Sand Dunes South, Shugart
North, SWD, Triste Draw, Walters Lake, and Young
North fields.

FASKEN OIL & RANCH LTD. _ T
Frivately owned Fasken Qil & Ranch Ltd. earned a rep-
utation for sophisticated use of technology to enhance
its exploration and production activities, and application
of that technology helped give the company a strong
foothald in the Wolfberry play:

In prepared papers, Glenn Winters, chief geo-
physicist for Fasken, outlined techniques used by
the company.

Geophysical technigues were used to reduce
drilling risk.

It used 3-D seismic, paired with proprietary tech-
nology fram London-based ViaLogy PLC to enhance
analvlsrs of porosity, fracturing, and predictability of
recoverable hydrocarbons in the Strawn play in
Andrews County, Texas.

Fasken andViaLogy drilled a well after using the British
company's QuantumRD tachnology to analyze 3-D and
multicompanent seismic data, well logs, and geoclogical
records to locate well sites in a 12-sg-rile area.

Typically, operators need porosity higher thari 3% in
the tight Strawn to get economical production: The
Fasken-VialLogy analysis located large areas with
porosity of more than 6%,

The technigue also works as a direct hydrocarbon
indicator with seismic data to characterize Wolf-
camp carbonates.

Further, according to Robert Dean, chief executive
officer of VialL.ogy. "This has been a great partnership
that will allow us to enhance and improve the ability of
E&P companies to produce from Wolfberry, Strawn,
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cock County; Spraberry production in Midland, Daw-
son, and Borden counties: and Woltcamp production
inTerrell, Andrews, Sterling, and Midland counties
in Texas.

Fasken used spectral decomposition in the Daw-
son County portion of its Spraberry properties to
find seismic anomalies previously missed, and it sur
veyed and cemented geophones in some 80 well
bores to measure micraseismic fragiuring in its
Wolfberry completions,

A July 2010 report by DI Energy Strategy Partners.
(DIESP), 5 company that tracks Wolfberry activity, said
Fasken had picked up in four Wolfberry leases in
Andrews Colnty since 2009, and its “"AX" lease in Mid-
land County had four Wolfberry wells that produced
1,544 bae, the highest monthly Wolfberry praduction
of any operator in the county.

A May 2010 report by DIESP said Fasken added
eight producing wells throughout the Wolfberry
Trend since 2009 and the July report boosted that
number to 10, Fasken also held Bone Spring pro-
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140,000- torgue at 140 RPM

and deeper formations.”
According to the Railroad Commission of Texas,
Fasken has Spraberry Trend preduction in Glass-
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duction in Apache Ridge and Salt Lake figlds in
New Mexico.

LINN ENERGY LLC

Linn Energy LLC, founded in 2003 with a few
Appalachian properties; has expanded rapidly with a
particular focus on the Permmian Basin.

It also has operations in the Mideontinent — prima-
rily the Texas Panhandle and western Oklahoma — and
California with production from maore than 6,900 wells.

According to the 2009 annual report, the company
had invested US $268 million in Permian Basin prop-
erties in the second half of 2009,

Those properties may not offer the drama of
Linn's Black 50-1H Granite Wash harizental well in
the Stiles Rarch area of the Texas Panhandie with an
intial maximurn test rate of 80.2 MMcf/d of gas
equivalent and a 24-hour production rate of 27
MMef/d of gas equivalent, but they do offar sub-
stantjal, long-term production,

On March 29, 2010, Linn said it agreed to pay $305
million for Permian Basin properties.

That acquisition doubled the company's ol produc-
tion and reserves in the Parmian Basin with anticipated
mid-year 2010 net production of 2,800 boe/d and
proved reserves of some 18 MMboe. It also gave the
company a sizable entrance into the Wolfberry play and
same: 120 infill drilling locations.

On July 1, 2010, the company said it signed an
agreement to acquire $90 million in Permian Basin
properties with closing anticipated in August.

“This bolt-on acquisition in the YWolfberry Trend of
the Permian Basin is an attractive addition to our
recently acguired assets in this area. This acquisition
Increases our exposure to ol and adds more than 50
proved low-risk infill drilling oppartunities, which could
be significantly increased as a result of further
downspacing,’ according to Mark E. Ellis; president
and chief executive officer of Linn

That acquisition gave the company net production of
sorme 950 boe/d and proved reserves of approximately
7 MMboe.

Finally, in September 2010, Linn signed three agree-
ments to buy more Wolfberry Trend properties for a
combined price of $352 2 million and planned 1o close
the acquisitions by the end of November. With the
addition of the new properties, Linn's production from
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the Permian Basin will climb to approximately 10,000
boe/d fram more than 74 MMboe in proved reservas,

The acquisitions also make the Permian Basin the
company's second-largest operating area with approx
imately 400 proved Wolfberry drilling locations, of 4
five-yaar inventory.

Linn did not identify the sellers, but the progerties
produced a combined 2,300 beefd from 30 MMboe of
proved reserves, 72% of which is oil. The company
also included more than 230 Wolfberry drilling loca-
tions with proved undeveloped reserves of 23 Mivboe
and an anticipated reserve life of 25 years.

NADEL AND GUSSMAN HEYCO LLC

Twa strong Bone Spring operators — Nadel and Guss-
man Perrmian LLC and HEYCO (Harvey E. Yates Co.) —
joined forces in 2008 to form Nadel and Gussman
Heyca LLC. The goal was to develop HEYCO's Bohe
Spring properties in Eddy, Lea, and Chavez counties in
southeastern New Mexico.

Scott German, president of Nadel and Gussman
Permian, manages the 50-50 joint venture Under the
management team of James Adelson, president of
Madel and Gussman of Tulsa, and George Yates, pres-
ident of HEYCO.

Outside the area of mutual interest, the companies
can develop Bone Spring properties individually under
theagreement.

The venture produced 275,788 bbl of liguids in
2008, That vear, the New Mexice Oil & Gas Assacia-
tion ranked the company 34th among gas producers
with 5.2 Bef of gas produced during the year.

In 2009, the companies operated 165 wells with
combined praduction of more than 694,000 boe and
operations had expanded into Hidalgo County, Texas,
and Roosevelt County, N.-M..

Armong Bone Spring fields in which the companies
hold an interest are Corbin, Loco Hills East, Palmillo,
Palmillo East, Shugart Nerth, and Watkins.

OCCIDENTAL PETROLEUM CORP.
Occidental Petroleum Corp. (Oxy) likes large opera
tions. It's the largest ail producer in Texas and New
Mexico, the largest oil producer in the Permian Basin,
the largest CO, enhanced recovery producer acrass
the globe, and controls a large position in the Walf-
berry play.




The company's worldwide oil and gas operations produced 737000 boe/d in the
first half of 2010, up from 716,000 boe/d in the period a year earlier, Its operations
ranged from the Middle East and North Africa to Colombia and Argentina in South
America and throughout the western US.

According to Oxy. the Permian Basin accounts for 19% of all US oil production,
and Oxy produced 20% of all Permian oil.

Oxy produced some 201,000 boee/d from the Permian Basin in 2009, com-
pared with its production of 135,000 boe/d in Califernia where it is the sec-
ond-largest producer,

The company's Permian properties initially held some 11.9 Bboe in place, and
4.1 Bhoe have been produced, leaving 7.8 Bboe in the ground. That 78 Bboe con-
tains some 800 MMboe in proved, probable, and possible reserves; another 1.4
Bboe that could be recoverad by enhanced oll recovery (ECR); and another 1 Bboe
in EOR potential.

To take advantage of that potential, Oxy will put 10% of its 2010 capital expen-
ditures, or US $450 million, into the Permian Basin, From 2010 through 2014, It
will invest 13% of its 275 billion budget in the basin, according to a May 2010
presentation,

The Perrnian Basin is Oxy's largest business unit with production of 180,000
boe/d, according to Bill Albrecht, president of Oxy Qil & Gas USA Its holdings
included 3.6 million gress; 2.2 million net, acres in a 100,000-sg-mile area.

Of the 50 CQ, projects In the Permian Basin, Oxy operates 28 projects that pro-
duce approximately 85,000 boe/d,

It controlled more than 1,000 primary development locations in the Permian
Basin and planned to run six or seven rigs during 2010.

Moare than 200 of those locations were in Delaware sands with more than 20
MMboe in potential preduction, and it had moere than 550 locations in the Walf-
berry play with potential production of more than 70 MMboe.

Its largest Woltberry project is its 250-well Dora Roberts Field program in south-
ern Midland County, Texas.

Among Oxy's holdings in Texas, it has interests in Wolfecamp production from
fields in Terrell, Glasscock, Pecos, Loving, Reeves, Ector, Andrews, Winkler, and
Ward counties. It praduces from the Spraberry Trend in Midland and Glasscock
counties and Sprabarry-Wolfcamp in Ector County, It has production from the
Woodford Shale in Andrews County and the Bone Spring in Winkler County.

New Mexico Bone Spring production comes from Carral Draw, Cottan Dravy,
Cotton Draw East, Lusk North, Mesa Verde, Pierce Crossing, Plerce Crossing East,
Red Bluff, Red Tank, Red Tank East, and Shugart North fields.

PDC ENERGY CO.

PDC Energy Ca., the new name for Petroleum Development Corp., joined the rush
to the Wolfberry for the same reason as several other companies; the econom-
ies of oil production look better than gas production returns.

PDC started operations in Appalachia in 1969 and worked there for 30 years
before branching into the Rocky Mountains with a strong base in Wattenberg Fiald
in the Denver Basin of northeastern Colorado and additional Niobrara production
from Garfield County, in the Piceance Basin of northwestern Colorade.
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It also returned to Appalachia with Marcellus
properties.

According to the company's 2Q 2010 presentation,
it produced 8 Bet of gas equivalent from the Rockies
in 10 and 2Q 2010 and anticipated 32,6 Bef of gas
equivalent for the year with two rigs working Watten-
berg Field and one working the Piceance properties.

It produced 1.2 Bef of gas equivalent from Appalachia
in the first half and planned to reach 2.5 Bef of gaé equiv-
alent for the year with onie rig returning to active work in
September 2010,

It purchased its Permian propertiss: from a private
compariy for US $45 million plus PDC's Michigan prop-
erties, valued by the seller at $30 million.

Its key development areas in the Wolfberry play are in
Roy Parks, Mabee, and Ratliff fields. Throughout the
basin, it has 120 Wolfberry locations on some 8,300
acres with wells offset by production from Cencho
Resources Inc., Devon Energy Corp., Cabot Oil & Gas
Corp.. and Endeavor Energy Resources LP

PDC expected te bring eight wells ta production in 3Q
and 4Q 2010 for $1.25 million, recomplete two wells ir 4Q
2010 for $1.5 million, and dril two new Wolfberry or

' deeper wells for $3 5 million in 40 2010. It anticipated 600
MMaf of gas equivalent in production in 2010 and planned
to repeat that program in 2011 to add anothar 700 MMcf
of gas equwalénﬁh, production.

The Walfberry properties already have 72 producing
wells and the cornpany has identified some 1,200
locations on 40-acre spacing, according to DI Energy
Strategy Partners.

PIONEER NATURAL RESOURCES CO.

Pioneer Natural Resources Co. held more acreage in the
Spraberry Trend, the secondH-argest producing field in the
US, than all other companies combined, a position that

puts it'in place to be a dominant player in the trend.

Pioneer holds 900,000 acres of leases in the
Spraberry and rmore than 20,000 drilling locations. All
other operators hold a combinhed 800,000 acres.

Pioneer started waork as Parker & Parsley 'Petrcr-
leurn Co. early in the production history of the
Spraberry play.

In the 1950s through the 1970s, the company drilled
’(hm‘ughrthe Upper Spraberr»lf and Lower Spraberry zones:
and completed wells with two fracture stages. During the
following two decades, it added the Dean Formation
and cormpleted WS"S wi‘l:h‘four frac stages. E"-y 2008 and
2009, it drilled desper inta the upper Wolfcamp zone and
completed wells with six-stage frac treatrments.

Currently, Pioneer is drilling deeper to the lower
Wolfcar.‘hp and Strawn zones, and is completing
shale/silt intervals in the Spraberry and Wolfcamp
zones using 10-stage fracs,

Operators refer to completions in the Spraberry,
Dean, and Wolfcamp formatians as the Wolfberry play.
Pioneer also plans ta drill one horizontal well each in
3Q and 4Q 2010 in the Walfcamp.

S’tr‘ong economics account for the increased activity.
in the Spraberry play. Pioneer estimates a 50% internal
rate of return before taxes Using current strip prices at
an average wall cost of US $1.1 million to-$1.2 million.
Additional recoveries from deeper drilling to the lower
Woltcamp and Strawn will improve these sconomics.

The Strawn covers 30% to 40% of Pioneer's
Spraberry Trend acreage. By adding lower Wolf-
camp and Strawn r(a,cwlarv, the company expects a
20% 10 30% increase in production above the typ-
ical 110,000 bbl recovery from Spraberry-Dear-
Upper Walfcamp completions.

Pioneer already is the biggest producer in the
Spraberry, and it plans to get much bigger,

Walfberry
economics compare
favorably with PDC’s

Wattenberg and
Niobrara properties
in Colorado.

(Chart courtesy of
POC Energy Co.)
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In 2010, the company will spend $580 million to
drill approximately 440 Spraberry wells. It had 20
rigs running at the end of July and planned to ramp
that number up to 25 to 30 rigs by the end of the
year and bump the number to 40 rigs in 2012

Pioneer anticipated drilling approximately 700
wells in 2011 and 1,000 wells each in 2012 and
2013. By the end of that period, Spraberry produc-
tion should reach between 60,000 and 66,000
boe/d, the company said.

It produced a net 32,000 boe/d from the trend at
mid-year 2010,

At the end of 2009, Fionesr had 998 MMboe in
proved reserves at $80/bbl oil and $6/MMcf gas,
and 513 MMboe of those reserves were in the
Spraberry where the company had 4,100 proved
undeveloped locations

It has 5,100 locations — naot counting the 4,100
provad undeveloped locations —and 350 MMboe on
40-acre spacing. The Railroad Commission of Texas
already has approved 20-acre spacing in the trend,
and that would add 9,500 locations and 500 MMboe
in potential reserves, The company already has

PERMIAN BASIN; KEY PLAYERS

started a waterflood on 7000 acres. A waterflood
aver 40% of its acreage should add another
300 MMboe for a potential total of 1.16 Bbee frem
the Spraberry,

SUMMIT PETROLEUM LLC

Summit Petroleum LLC has strang roots in the
Walfberry play in the Permian Basin. The president
was credited as one of the feunders of the play.
Dennis Johnson, president of Summit, and Jim
Henry, chairman of Henry Resources LLC, togk over
some old Arco properties that later belonged to BP
plc when it took over that company, according to an
article written by Al Pickett in the August 2010 issue
of PB Oif & Gas, the magazine of the Permian Basin
Petroleum Association, Johnson and Henry were
Dave Feavel's bosses at Henry Petreleum Corp. at
that time. Feavel generally is considered the founder
of the Wolfberry play.

Together, they analyzed the Woltcamp and found the
fracture cambination that made the Spraberry-Dear-
Wolfcamp combination work. That combination later
was named the Wolfberry.
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Over time, drilling deeper and adding fracture stimulation stages have added production ‘

Recent first-year recoveries 17% higher than 2005
Additional pay from non-traditional organic rich shale/silt zones ‘

Pioneer progressively
added depth and frac
stagesto its
Spraberry Trend
wells, adding produc-
tion as it drilled
through the Dean and
Wolfcamp. Now, the
company is adding
Strawn production.
{Diagram courtesy of
Pianeer Matural Re-

sources Co.)
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“Jim and Dennis agreed to the company taking
the risk to chase the play. We figured out jis poten-
tial!" Feavel said in the magazine article.

The company quietly began working the new play.

Concho Resources Ine. acguired Henry Petro-
leum for US $565 million in 2008. With it, the com-
pany acguired 163 Bef of gas equivalent in Wolfberry
proved raserves,

Although 80 of Henry's employees went to Con-
cho with handsome bonuses, Jim Henry formed
Henry Resources and startad working three rigs in
new Wolfberry properties. Feavel became a partner
with ExL Resources LLC, a company that proves up
Woalfberry prospects and sells thern,

Johnson left Henry Petroleum in 2007 to form
Summit.

An activity chart prepared in May by DI Energy
Strategy Partners for the June 2010 issue of PB O
& Gas listed companies by the number of new
Walfberry wells drilled since 2009. Mariner Energy
Inc., now part of Apache Corp., topped the list with
25 wells, Cancha affiliate COG Operating LLC was
second with 22 and Henry and Summit were tied
for fifth at 11 wells each,

Summit's wells were in Upton, Midland, and
Andrews counties in Texas, At that time, Upton was
the best-producing county with 3,705 byd of ol
from the Wolfberry, Andrews was third at 1,818
b/d, and Midland County produced 1,730 b/d fram
the formation,

VWhen the August PB Ol & Gas article was writ-
ten, 82 of the 203 rigs working the Permian Basin
were active in Andrews, Ector, Midland, Reagan,
arid Upton counties, generally considered the Wolf-
herry fairway, accerding to Wellreports.com.
That was the highest level of activity since Novem-
ber 2008,

Of the 630 drilling permits filed In March 2010,
332 permits were in those five counties.

YATES PETROLEUM CORP.

Yates Petroleum Corp., the seventh-largest oil pro-
ducer and the sixth-largest gas producer in New
Mexico, also holds a strong pasition in Bone Spring
fields in the southeastern part of the state. Its affil-
iate companies have both Bone Spring and Wolf-

berry connections.
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Yates, a family-owned company that drilled New
Mexico's first commercial well on government land
in 1923, has been a New Mexico producing land-
mark company since that time.

The company also has strong aperations In
the Graater Green River and Pawder River basins
in Wyarming.

According to an Energy Today article written by
Eric Slack, Martin Yates founded the company, He
was Frank Yates's great-grandfather: Frank Yates is
a past president of Yates Petroleur.

Thrae families graw out of the ariginal company.
and all three participate in ownership of Yates Petro-
leum with a one-third share, The three sons that
remained in the oil and gas business — Jehn Sr., Mar-
tin Ill, and S.F. - each participate in the base com-
pany, and each family has its own exploration and
production busingss,

Frank Yates is a grandson of Martin Yates |l| and
that branch of the company ls MYCO Industries
Inc: The John Yates Sr. branch is ABO Petroleum
Corp. and the S.P Yates arm is Yates Drilling Co.

Johh Yates Jr. is the current president of Yates
Patroleum. Thosa affiliates frequently act as non-
operating partners of the core campany.

Yates Petraleum’s Bone Spring properties in New
Meaxico Include intarests in Airstrip, Avalen East, Berry
North, Berry South, Bilbrey Basin South, Cass Draw,
Cedar Canyon, Corral Canyon South, Cotton Draw
East, Eddy Undesignated, Grama Ridge North, Hardin
Tank, Ingle Wells, Leo South, Magruder West, Pierce
Crossing East, Red Tank; San Lorenzo North, San
Simon Northeast, Sand Dunes South, Sand Tank,
Scharb, Shugart Nerth, SWD, Walters Lake, and Willow
Lake West fields, according to New Mexice records.

Yates Drilling has interests in Corral Canyan South
and Winchester West Bare Spring fields.

ABQO has an interest in Avalon North Field, a Bone
Spring producer.

MYCO has an interest in the San Lorenza Field,
but it also branched out to take a foothold in the
Wolfberry play in Texas.

In & July 2010 roundup, DI Energy Strategy Part-
ners said MYCO hbrought nine Waelfberry leases
online since 2009. A May report by the organization
said MYCO brought nine new wells online in Mid-
land and Andrews counties in Texas since 2009. I
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As directional drilling
has become more
commonplace, so has
the use of MWD sys-
terns that can deliver
accurate directional
survey and toolface
data in all types of
drilling environments.
(lliustration courtesy
of Weatherford)
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Shortages Challenge
Permian Basin Operators

The vast and diverse Permian Basin presents plenty of challenges.

There are solutions for most of those challenges, but severe

shortages of experienced personnel, equipment, and supplies

are creati ng morec stress.

S tretching across the plains of West Texas into
New Mexico, the Permian Basin is one of the
most mature plays in North America. Thousands

of shallow wells dot the landscape, which strecches
southwestwardly ro rhe ulera-deep gas wells of

Pecos County, Texas. Record-deprh wells were

drilled there in the 1970s using balanced drilling

By Dick Ghiselin
Contributing Editor

rechniques, Wells were so deep that they could not
be logged using conventional logging trucks be-
cause the trucks could not deploy enough electrical
cable to reach borrom.

This is but one of the examples of the challenges
faced by West Texas drillers over the years. But wich
ingenuity, they adapted offshore logging unics from




the Gulf of Mexico that could be modified with
exrra-large winches and high-strengch cables ro
reach the depths being drilled. Many folks did a
double-take when they came across a deepwater off-
shore unit staked out on the caliche hardpan next
to a drilling rig.

Today, operarors are nor drilling the deep Ellen-
burger like they once did, but challenges persist in
other areas. The proliferation of shale gas plays
across the continent has brought mare challenges -
and just as many new technical solurions, The firsc
is reservoir contact. Ploneered in the Austin Chalk
play of the 1980s, horizontal drilling has grown
rapidly to the point thac today there are more hor-
izonral wells being drilled and completed than ver-
tical ones.

Long lateral well bores broughr additional chal-
lenges. Although they contacted more reservoir than
vercical wells, they only lived up to their full poten-
tial when they were stimulated - principally wich
hydraulic fracruring. In the shale plays, hydraulic
fracturing has made the difference berween a gas
show that quickly deplered to a commercial suc-
cess. Bur this has led to another series of challenges.

The first hurdle is landing and placing the lateral

in the best portions of the reservoir. The second is

PERMIAN BASIN: TECHNOLOGY

deciding how and where to complete the lateral for
maximum productivity. Next, engineers had to
address completion and frac designs. A wide variery
of frac fluid trearments were designed, along with
proppants to fit every sicuation. Hydraulic isola-
tion media were developed and pumping schedules
were customized for each well and stage.

The technique has become so popular thar che
demand has exceeded the supply, and operarors are
finding that it's difficult to nail down a frac date
because the available frac spreads are busy. Even
when a frac dace is obrained, proppant shortages
can cause delays. Companies are attempting to
“reserve” certain amounts of a particular prop-
pant material in advance, but are experiencing dif-
ficulties in many cases. The latest challenge, which
appears ro be rhe “last straw,” is the shortage of
water. (One would chink that water shorrage would
be particularly bothersome in arid West Texas, bur
some of the biggest shortages are in the North-
eastern US. Warer availabilicy has been a big issue
just about everywhere.) Inventive ways have been
developed to deal with this latest shorrage that
include reusing recovered flowback water and
using produced water from nearby wells. In South
Texas, some folks are even drilling water wells thac

Delta Stim Plus 20
completion service _
provides operators "
new options for com-
pleting hatizontal mul-
tizone well bores to
enable highly accu-

rate placement of
fractures with mini-

mal or no interven-

tion. (Mustration

courtesy of

Halliburton)
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methods, This interventionless stimulation tech-
nology, Delta Sum Plus 20 completion service, has
been used in the Williscon Basin and in the North-
eastern US as a cost-effecrive means of completing

horizontal wells. While new to the Permian Basin,

the Plus 20 system should prove equally effective for
operatars in this region.

Another technology not yer introduced in the Per-
muan is a new hybrid system thar provides the ability
to use combination strings of larger diameter joinced
tubing and coiled cubing under live well conditions.
Halliburton'’s PowerReach system provides the abil-
ity to perform well stimularion and remedial opera-
cons in long horizontal well bores without the
limirations of small-diameter coiled rubing unics. A
downhole valve has been developed that enables the
capability, The system has been tested effectively ina
complecion that created 17 individual fracturing
stages using the PowerReach sysrem ro implement
Halliburton’s SurgiFrac service.

‘Knowledge is power’

When confronted with a broad array of challenges
like those of the diverse Permian Basin, B] Services
relies on its “Understand the Reservoir First”
process. Treatment designs are enhanced by detailed

o™ ..\.

L.

i 5
)L R\ SN -

]

FERMIAN BASIN

foreknowledge of the reservoirs being treated. Much
knowledge is obtained from the operator, but BJ
also has developed deep parallel knowledge from

researching cores, logs, and geological srudies of

the region through its collaboration with [HS Inec.
darabases. It uses its PowerVision system to map
and link all wells, highlighting rthose wells on which

B] has firsthand knowledge.

The company has recognized the shortages of

equipment, water, and proppant, and is proactively
working to minimize their effects. [ralso recognizes
that many of its clients are challenged to meet the
terms of their lease agreements; in most cases, they
must prove up on their leases before a prederer-
mined deadline expires. BJ is sensirive ta this issue
and works with its clients to ensure thar the most
critical wells are serviced in time to avoid defaulving
on the lease,

Some of the initiatives being taken by the com-
pany include straregic staging of personnel and
equipment to meet demand. In addition, efforts are
being made to ensure supphes of raw materials do
not run short. To address recent concerns, “green”
slurry palymers are being offered as alternatives to
those seen as potential pollutants in some areas.

BJ Services recognizes that there is no “one-size-

]
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The DirectStim
multistage comple-
tion system provides
an efficient means
to ensure proper
treatment volumes
reach the entire
length of long, open-
hole horizontal wells
in the Permian
Basin. (Photo cour-
tesy of BJ Services)
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HIWAY channel frac-
turing redefines hy-
draulic fracturing hy

removing the link be-
tween fracture flow

and proppant con-
ductivity and
achieves infinite
fracture conductivity.
{Photo courtesy of
Schiumberger)

fits-all” solution for the geologically diverse Permian
Basin, and it is using its deep knowledge base to
develop the best solutions for each well. For example,
in many cases, it has found that crosslinked fluids
achieve superior results compared to slickwater fracs
in some areas. Knowing which areas react positively
to these trearments helps execute fracs that resultin
sustained reservoir performance.

There stll are a lot of vertical oil wells being
completed in the Permian Basin Wolfberry play,

particularly in southeastern New Mexico, Some of

these have several thin pay zones thar can be iso-

Conventional fractufiig ~

..
i
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lated and individually stimulared using “plug 'n
perf” techniques.

A relarively new play is the Bone Spring. It is
one thar has swicched to horizantal wells to
exploit the long, thin reservoirs. The Bone Spring
laterals are stimulated using eight to 15 stages. In
the past, many trearments in horizonral wells over-
ereated the heel of the well and starved the toe.
The Direcr Stim technique solves this problem.
Generally designed for openhole completions, the
system is a highly efficient and reliable way te
ensure cach zone of a multizone completion
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MARCELLUS
MIDSTREAM

CONFERENCE EXHIBITION

MAKE PLANS NOW TO ATTEND THE 2ND ANNUAL
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Market-center hub links provide transportation
flexibility to gas shippers looking to reach alternative
markets, For example, the Guadalupe Pipeline Co.
(formerly TECO), and Energy Transfer Partners LP’s
Qasis Pipeline systems provide transportation
between west (Waha hubs) and southeast Texas (Kary
Hub) markecs, while the Atmos Energy Corp’s Atmos
Pipeline (formerly TXU Lone Star), provides a simi-
lar service between the same Waha hubs but to inter-
connecrions in norrheast Texas (Carthage Hub),
Shippers using the Enterprise Products Partners LP’s
Texas intrastate system (the portion thar was for-
merly Valero Transmission Co.) can deliver ro eicher
the Kary or Carthage hubs from rthe Waha area.

Also, Mayne noted that many producers are
trucking product outside of the area because stor-
age is becoming harder to come by, Another prob-
lem 15 the limited processing facilities for gas liquids.

But the most immediate problem, Mayne said, is
increasing pressures in the pipelines. “They are pack-
ing the pipelines, which is causing production prob-
lems at the wellhead. Wellsite equipment can’t

handle the rising pressures and vapor recovery units
aren’t performing as well.”

The PBPA’s task force now is meeting regularly to
discuss capacity and processing concerns for the

PERMIAN BASIN: MIDSTREAM

regior. “We are trying to ger all the parties together
to discuss ‘what-if” scenarios as well as the current
challenges we are beginning to face," Mayne said. “At
this stage, the pipeline companies may not be quite
ready to sink major amounts of capital into infra-
structure upgrades and expansions, bur they are
definitely taking notice of the situation, We are
starring to work rogether to address the imminent
and long-rerm needs of the Permian Basin region.”
Meanwhile, drilling rig counts in the Permian
Basin have risen more than 200% during the lasc year.
“Wirh rig counts going up and more acreage being
leased, there is going to be a pipeline and storage
bottleneck very soon,” he said. Producers in the atrea
are counting on some of the key midstream owners
and operators to head off potential bottlenecks.

Apache Corp.

In August 2010, Housron-based Apache Corp.
joined other operators in picking up BP plc’s assets
at fire-sale prices. Bundled wichin its $3.1 billion
acquisition of BP’s upstream Permian Basin oil
and gas properties, Apache acquired rwo gas-pro-
cessing plants, Although the sale has been final-
1zed, Apache will not take over operations of the
assers unril December 2010.

Solar panels provide
electric power far
monitoring equip-
ment an a pipeline
in Texas.

www [UGcentercom | December 2010 | 65



PERMIAN BASIN: MIDSTREAM

& Permian Basin - Midstream Infrastructure

(HART)

N Meslea

« Mlamogerda

e e e e ey

| LA
Delaware 0
Bagin

Ot

Mexico

REXTAE

[]
mtrateniss

www rextagatraiegies.com
= Cupprighl © 016 Hasiay Birwinies

i s

66 | December 2010 | www hartenergy.com



PERMIAN BASIN: MIDSTREAM

-
mnimm‘i&;&"ﬂ-- i 1

Matural Gas Pipelines
A Vet Muurs Cas.
A R B W Ca
£ atharing Abid Gas
PR rea— T
& G Procaming Pame
& CosViangefacinien
@ vder e
T Gl A
4D 3w CuiBarin

Fipalire Sais Suirom

-, . g

Natural Gas Flows

0 Mt G nsnnrcion

0 i wpareng Fimime Coram

. Avaragy Dafly Sorioduind
%mm
iy peen iy )

oty Ruie

wiww UGcentercom | December 2010 | 67




PERMIAN BASIN: MIDSTREAM

A petraleum pipeline
traverses Texas,
home to a majority
of the midstream
systems that support
Permian Basin
production.

“BP was a motivated seller,” a spokesperson
for Apache said. “They moved very quickly on
this, and we are still evaluating the upside of
these assets.”

“This is a rare opporcunity to acquire legacy
positions from a major oil company with oil and
gas producrion, acreage, infrastructure, seismic
data, field studies, exploration prospects, and other
essential aspects of our business,” G. Steven Farris,
Apache’s chairman and chief execurive officer, said.
“We seldom have an opportunity like this in one of
our core areas let alone three [Permian Basin,
Hgypt, and Canada]. This is a step change that will
add muscle, enabling Apache to add value for
decades to come through our demonstrated
exploitation capabilities and exploration drilling.”

From BP, Apache acquired 10 field areas in the
Permian Basin with estimared proved reserves of
141 MMboe (65% liquids), first-half 2010 net pro-
duction of 15,110 b/d of liquids and 81 MMcf/d of
gas, two BP-operared gas-processing planes at
Block 31 and Crane, and BP’s non-operated inter-
ests in the Terrell gas-processing facility.

Apache already considered the Permian one of
its key core operating areas and had acquired con-
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rrolling interest in a substantial amount of
acreage and assets from Anadarko in 2007.

Atlas Pipeline Partners LP

Moon Township, Pa.-based Aclas Pipeline Parcners
LP provides gas-gathering services and gas process-
ing and treating services in the Permian Basin. Its
systems gather gas from oil and gas wells and
process the raw gas into merchantable, or residue,
gas by extracring gas liquids and removing impuri-
ties. As of Dec. 31. 2009, the company’s Mid-
kiff/Benedum gathering system near Midland,
Texas, consisted of approximately 3,000 miles of
acrive gas-gathering pipelines and about 2,800
receipt points across four counties within the Per-
mian Basin. The Midkiff-Benedum system has 139
MMcf/d of average throughput.

DCP Midstream LLC

In addition to its Permian assets, Denver-pased
DCP Midstream LLC, a 50-50 joint venture
between Spectra Energy Corp. and ConocoPhillips
Co., is one of the nation’s largest gas gatherers
and processors, the largest natural gas liquids
(NGLs) producer, and one of the largest NGL mar-
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Like this facility,
storage tanks play
an important role in
the midstream busi-
ness for Permian
operators,

ity with high-turn capability. Peak injection
capacity is 450,000 MMBru/d and peak witch-
drawal capacity is 800,000 MMBtu/d.

[n'2010, Enstor held a non-binding open sea-
son from March 1 to March 12 for firm srorage
service av its Houston Hub storage project under
development approximately 30 miles northeast of
Houston. According to the company, storage
capacity of 16 Bef of working capacity will provide
deliverability of 1 Bef/d and interconnect with
as many as five pipelines. The project is expected
to begin service in June 2013,

According ro Enstor marketing direcror Kay
Atchinson; the company’s analysis shows that a
Houston Hub is “ideally situated to gain full ucil-
ity from the shift in natural gas supply dynamics,
including growing shale production, planned LNG

imports, and Houston Ship Channel demand,”
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When fully completed, the facility could pro-
vide for an ultimate capaciry of 30 Bef of working
gas and pipeline interconnects with Natural Gas
Pipeline Co. of America (400,000 cf/d) and Trans-
contitiental Gas Pipeline Corp. (400,000 cf/d).
Additional interconnects are planned with Trun-
kline Gas Co., Energy Transfer-Houston Pipeline,
and Kinder Morgan.

Enterprise Products Partners LP

Houston-based Enterprise Products Partners LP’s
Carlsbad Gathering System gathers gas from Per-
mian Basin wells in Texas and New Mexico,
extracts mixed NGLs from the gas stream, and
delivers the gas into the El Paso, Transwestern,
and Oasis pipelines. Through its NGL pipeline
network, Enterprise transports mixed NGLs ro
fractionators and discribures and receives NGL
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Sweet Economics

Unconventional resources could equal conventional resources.

n 2007, the US Geological Suryey estimarted rhat

from cenvenrional reservoirs in the Permian
Basin there were approximately 100 Bbbl of origi-
nal ail in place (OOIP), of which the industry had
produced roughly 40 Bbbl to date. There is a grow-
ing belief that resources from unconventional reser-
voirs in the Permian could be just as large.

Today, production from the Permian Basin is
closing in on 1 MMbbl/d of il and more than 4
Bef/d of gas. There are roughly 300 drilling rigs
running in the Permian, with one-third of the activ-
ity Wolfberry/Spraberry production.

Permian opportunities

One of the most active players in the Wolfberry 15
Concho Resources Inc., wirth 17 rigs currently
drilling verrical wells at depths rypically ranging

By Stephen Berman
Senior Research Analyst, Pritchard Capital Partners LLC

from 7,500 to 11,000 fr. The drilling cost today is
approximately US §1.35 million, with estimared
ultimare recoveries (EURs) up to 140,000 boe and
initial production (IP) rares around 120 boe/d.
Depending on depth, wells typically take 12 to 15
days to drill, with spud ro sales in 30 days. Concho
estimates internal rates of recurn (IRRs) ar coday’s
commodity prices of around 50%.

In the Yeso playin the New Mexico portion of the
Permian Basin, where Concho has seven rigs
drilling, the company gets consistent results from
vertical wells ar less than 7,000 ft deep, Drilling cost
today is approximately $1.45 million, with payour in
roughly 14 months. Average EURs are 140,000 to
150,000 boe with IP rares generally around 200
boe/d, and the company estimates IRRs at today’s
commodity prices are approximately 70%. Since it

New Mexico Vertical Yeso Well
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Additional Information on the Permian Basin

For more details on the Permian Basin, consult the selected sources below.

By Ann Priestman, Editor, Unconventdonal Gas Center
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