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Solaris Oilﬁeld Infrastructure’s Mobile Sand Silo System is at work in the
Permian Basin. During a recent zipper frack, the system delivered more
than 30 MMlb of sand over a four-day period.
(Photo courtesy of Solaris Oilﬁeld Infrastructure)
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Plenty of Pluck
in the Permian
The quality of the rocks keeps Permian operators
undeterred during a time of lower prices.
By Rhonda Duey
Executive Editor

O

n a busy stretch of highway between Midland,
Texas, and Odessa, Texas, stands the Permian
Basin Petroleum Museum. It was built in 1975, but
its petroleum exhibits are currently being renovated.
It’s a little like the Permian Basin itself. The
region has seen its share of booms and busts. But
the “renovation” goes on.
Laredo Petroleum, for instance, sold out of good
acreage in the Anadarko Basin to focus its efforts on

the Permian. “It’s just that much better, and we wanted
to concentrate there,” said CEO Randy Foutch.

Telling the story
The exhibit, when completed, will be all about education. Luanne Thornton, director of development,
and Stacie Hanna, director of education, recently
led a tour describing what to expect once renovations are complete in February 2016. What was
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once the Hall of Fame will be the Myth Crackers
Theater. Here visitors will see a quick movie in the
style of “Family Feud” busting myths about the
industry (most oil is NOT made from dinosaurs).
“We’re going to have fun with it, but we’re also
making them stop and think,” Thornton said.
Next visitors will be transported to the era of
the Permian Sea, 250 million years in the past. The
room will have fossils embedded in the walls, and
already there is a diorama showing what the seafoor might have looked like.
“We’re introducing them to the Permian Sea,
where the oil came from,” Thornton said.
A giant core will be used to introduce visitors to
the geology and the strata.
The next exhibit will be “Birth of an Industry.”
The Santa Rita No. 1 in Reagan County established
the existence of oil in the Permian Basin in commercially viable quantities in 1923. The exhibit will
recreate a 1920s boomtown. The history lesson will
continue, and story stations will introduce visitors
to some of the legends who made the basin famous
as an oil province.
The next room will discuss the lineage of oil
companies over the years, the “family tree,” as
Thornton called it. “In this room we’ll be talking
about how we were the biggest in the world,” she
said. “We were the controllers of oil, and that time
really formed and changed the oil industry.”
Once the history lesson is complete, visitors
will enter the “extreme science gallery,” where they
can enter the “Petrotrekker,” a giant drillbit that
will hold about 20 people. The Petrotrekker was
designed by the same company that built the Harry
Potter rides at Universal Studios.
“In eight minutes visitors will get a layman’s
view of what the industry may be doing in the
future,” Thornton said.
Other exhibits in this gallery will explain seismic
and drilling. This area goes into more than just the
basic mechanics, she added. Visitors will have the
opportunity to determine where to drill, how much
oil or gas they’ll need to fnd to make a commercial discovery, whether or not the well is onshore
or offshore and how to adjust to political unrest
in the region. “There are so many factors that play
into it,” she said.

But they’ll also learn about horizontal drilling,
hydraulic fracturing, and secondary and tertiary
recovery. The goal is to reach people with a variety
of backgrounds so that grade school students can
learn alongside college students and come away
with a better understanding of the industry.
The next room might be quite inspiring to the
college students. The museum has partnered with
ShaleNet through the U.S. Department of Labor
to help people think about jobs in the energy
industry. “You can punch into the computer

A workman crouches near a diorama showing life in the time of the Permian Sea. (Photos courtesy of Permian Basin Petroleum Museum)

The Petrotrekker will educate visitors about the process of drilling a well.
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the things you like doing, and it guides you and
tells you that you’re leaning toward geology, for
instance,” Thornton said. “It will show you options
that match your interests and talents. It will be for
geologists, engineers, accountants, lawyers, IT, the
whole gamut, because we need them all,” she said.
The exhibit will even touch on alternative, or what
the museum refers to as “supplemental energy,” featuring an “Energy City” with a solar-powered bakery
and a car laboratory where visitors will build a car
with choices of how to power it.

Booms and busts
The Permian was one of the later plays to emerge
during the shale gale. Hanna said the frst major
infux of people coming in for work was around
2010. “We started getting inundated with people
coming here to work as oil prices went up,” she said.
“And we still have a lot of those people. Oil prices
are down, but we’re hanging on.”
The region seems to attract interest regardless of
the commodity prices. As of press time, RSP Permian was considering a deal to acquire 4,100 net acres
in the Midland Basin with 86 net horizontal drilling locations in the Middle Spraberry, Lower Spraberry, Wolfcamp A, Wolfcamp B and Wolfcamp D.
The acquisition also includes 25 wells producing
190,000 boe/d.
The stacked pay concept was appealing to Laredo as well. “We bought our acreage specifcally
for horizontal drilling,” Foutch said. “In the second well we drilled we cored the Wolfcamp and
the Cline, and the analysis suggested that this
was probably a world-class oil shale play.” Laredo
focused its acquisitions on the deepest part of the
basin to chase the thickest sections of these two
formations. The acreage also is prospective for the
Canyon and the Spraberry, he said.
“We fnd [the Midland Basin] to be a tremendous oil-in-place section that has tremendous economics, even today,” he said. “We know that we
have multiple zones that are going to be producing,
and I think that people will be drilling on the acreage we own 50 years from now.”
There’s more to Laredo’s approach than poking
holes into the ground. The company has a strong
belief in data collection and has a massive collection

8 | December 2015 | hartenergy.com

of whole cores, sidewall cores, single-zone tests,
openhole logs, 3-D seismic and production logs as
well as production data.
“We think that the earth model has potential, if
you look at what we’ve done consistently, to have
as much as a 15% to 20% production increase in
EURs,” Foutch told an audience at an Independent
Petroleum Association of America luncheon in July.
Currently the company has about 145,000 net acres
with more than 90% working interest. It has drilled
220 horizontal wells and 1,200 vertical wells since
purchasing the acreage in 2009.
Pioneer Natural Resources is another company
that remains bullish on the area. According to a
recent presentation, the company has strong commodity derivatives positions to protect its cash
fow, and as a result it plans to add two horizontal
rigs per month on average in the northern Spraberry/Wolfcamp region through frst-quarter 2016.
“If the company’s outlook for oil prices changes to
‘lower-for-longer,’ Pioneer has signifcant fexibility
to adjust its rig ramp and related well completion
activity,” the presentation stated.
Efficiency is the name of the game for the company. It experienced a 20% to 25% reduction in
drilling and completion capital costs compared
to 2014 and expects that decline to continue.
It also has world-class acreage in the field, with
early production from 16 Wolfcamp B wells and
five wells in the lower Spraberry tracking EURs
of more than 1 MMBoe. Overall the company
estimates that the Wolfcamp benches and the
Spraberry Formation have a 75 Bboe recoverable
resource potential.
Approach Resources Inc. is solely focused on the
Permian Basin, where it has been active since 2004
and has been drilling horizontal Wolfcamp wells
since 2010.
“We are a single-asset company and believe our
Wolfcamp assets provide investors with exposure
to low-cost, predictable and repeatable growth with
competitive returns,” said Ross Craft, Approach’s
chairman and CEO.
Craft said that while the low-price environment
has enabled the company to reduce costs, it made the
decision to suspend its drilling activities in August
2015 to preserve capital for the eventual price recovery.

PERMIAN BASIN: OVERVIEW

Approach Resources’ water-recycling facility
came online in March 2015. (Photo courtesy
of Approach Resources)

But Permian companies in general seem to believe
that the price cycle will eventually turn. “We believe
that oil and natural gas prices will eventually begin to
refect the reality of market fundamentals, which point
to a tightening supply picture as we enter 2016,” Craft
said. “With that in mind we will continue to work
toward further cost reductions and operating effciencies to be prepared for the return to drilling in 2016.”
Lloyd W. “Billy” Helms Jr., executive vice president
of E&P for EOG Resources, echoed this sentiment,
telling a USB webcast audience that U.S. production
is down 300,000 bbl/d from its peak earlier in 2015.
“We expect that to continue to fall through the year,”
he said. “So you’re starting to see the market begin to
balance. That gives us encouragement.”
EOG is focused in the Delaware Basin part of
the Permian, and Helms said that the company is
returns-focused, not production-focused. “We
emphasized at the start of the year that we saw no
beneft to growing volumes in a downward commodity price environment,” he said. Rather, the company
has focused on effciency and lowering costs.
This includes its completion strategy. By pursuing
high-density fractures, the company has gone from
540 microseismic events per thousand feet of wellbore
in 2010 to 4,000 events per thousand feet in 2015.
“We’re able to really increase the recovery in
every acre of land that we have,” he said.

A break from the madness
The days of man camps and $500 per night hotel
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rooms have ebbed for now. The end of the cycle has
both pros and cons for those who live in the area.
Living through a boom is “wonderful and horrible,” Thornton said. “You get all of these people
who come in who don’t live here and don’t care
about the community.”
Added Hanna, “The infrastructures are not set
up. Roads are just dying with all of the trucks.
There’s constant construction all the time.”
Thornton said that the basin has always been
a bit insulated from the boom and bust cycle, and
there’s still plenty of work to be done.
“My husband’s company has laid down their drilling rigs, but they’re still really busy producing, and
they’ve got to keep producing what they have,” Hanna
said. “They were so busy before, and with this break
they’re going back and recompleting and doing workovers and trying to get their wells producing better.”
Added Foutch, “There have been layoffs, and
there are some rigs stacked, but if you look at the
numbers on where rigs are working, there are still
a lot of rigs working in the Permian, and there are
still a lot of companies expending some pretty good
capital budgets.
“It’s a refection of the quality in that there’s still
a fair amount of activity going on.”
As for the museum, it will continue to educate its
visitors about the oil and gas industry, but its local
visitors might be better informed than most. “It
doesn’t matter what industry you’re in,” Thornton
said. “You’re in the oil business if you live here.” n
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This North McElroy
unit is located in Crane,
Texas. (Photo courtesy
of Apache Corp.)
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Less is More in the
Permian Basin
Fewer rigs don’t necessarily mean less production in the shale play
that has producers focking to the active and growing region.
By Veronica Bucio
Associate Editor

T

he Permian Basin seems to be defying the
odds as daring operators cast their bets on the
same technology that has made other shale plays,
such as the Eagle Ford, Bakken and Utica shales,
hot areas for oil and gas production in better times.
This has given new life to the well-established
Permian Basin, a 250-mile by 300-mile area of West
Texas and the southeastern portion of New Mexico. The play, centered in the Midland area of West
Texas, has become the largest shale opportunity in
the U.S. by far.
While the pace of production from most U.S.
shale basins is holding steady or slowing this year
as producers cut budgets, the Permian Basin is
responsible for leading what growth is occurring,
according to the Energy Information Administration (EIA).
Permian legacy oil production has remained
steady throughout 2015 at about a 70,000-bbl/d
decline rate, but that reduction is offset by an estimated 94,000 bbl/d in new oil production from
new wells in the Permian, according to the EIA’s
monthly Drilling Productivity Report in September.
Operators are taking advantage of liquids-rich
shale by transitioning more of their efforts to
horizontal drilling, and one—Pioneer Natural
Resources—decided in 2015 to completely commit
to the drilling process, shutting down its vertical
program entirely.
Thanks to the Spraberry, Wolfcamp, Bone
Spring, Glorieta, Yeso and Delaware formations,
the region is one of the most prolifc oil-producing areas in the country. So much so, that at least
three companies on the list of key players are the

latest operators to fock to the area. Encana entered
the Permian in late 2014, Noble Energy acquired
Rosetta Resources and about 56,000 acres in July
2015, and WPX Energy closed on the purchase of
RKI Exploration & Production in August 2015 with
the acquisition of 92,000 net acres.
While a couple of the companies listed herein
have seen declines in production, they are the exceptions, as most have not. William R. Thomas, CEO
for EOG Resources, summed up the year’s activity
best with this comment: “In 2015, we intend to drill
fewer but better wells.”
The same goes for rigs, the EIA reported: The
Permian Basin’s projected oil volumes of 2,019
Mbbl/d of oil in October 2015 are a year-overyear increase of 16%, even though its rig count has
dropped by more than 50% in the same time frame.

Apache Corp.
■■ 3.2

million gross acres in the Permian
Basin
■■ Operated an average of 10 drilling rigs
during second-quarter 2015
Apache is one of the largest operators in the Permian Basin with the Wolfcamp Formation being one
of the top producing areas for the company, alongside the Bone Springs and Yeso regions.
Permian production at the end of second-quarter 2015 was 172,100 boe/d, a 9% increase from the
frst quarter of the year, according to the company’s second-quarter 2015 operational update. Oil
production was 97,814 bbl/d, up from 90,536 in
second-quarter 2014. The company attributes the
UGcenter.com | December 2015 | 13
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production increases to strong well performance
from new wells and recovery from frst-quarter winter downtime.
Apache operates about 14,500 producing
wells in 155 Permian felds and operated 10 rigs
during second-quarter 2015, down from 15 rigs in
frst-quarter 2015. In the second quarter alone, the
company completed 53 operated wells within the
target regions, down from 88 well completions in
the frst quarter of the year.
Of those wells drilled, nine horizontal wells were
completed and placed on production in the Wolfcamp Shale in Irion, Reagan and Upton counties,
resulting in feld production growth of 25% quarter-over-quarter. Two of the nine wells produced at
a 30-day average rate of 932 boe/d and 980 boe/d
as part of a six Upper and six Middle Wolfcamp
stacked development spacing test utilizing optimized frack design.
In the Midland Basin, three rigs remained active,
and 11 operated wells were placed online during
the second quarter.
In the Central Basin Platform/Northwest Shelf,
the Cedar Lake-Artesia region operated an average
of two rigs targeting the Yeso play and drilled 12
horizontal wells. Well costs in this shallow horizontal play have decreased about 35% from $4.8
million per well in 2014.
Five rigs were drilling the Delaware Basin during
the second quarter, focused primarily in the Pecos
Bend and Waha areas, and 13 wells were drilled,
including a new record time of 19 days spud to total
depth of 15,607 ft. Also, 12 wells were completed
using only one frack crew during the time period.
At the end of the second quarter, the region had
70 horizontal wells and seven vertical wells waiting
to be completed.

BHP Billiton
■■ Established

position with 78,000 net acres
in the core area
■■ Producing 30 Mboe/d with a potential to
build more than 150 Mboe/d business
The Australian mining giant BHP Billiton entered
the Permian Basin shale play in 2011 with the
acquisition of Petrohawk Energy. The company
currently has a two-rig drilling program, compared
14 | December 2015 | hartenergy.com

to four in 2014, and has working interest in wells
ranging from 14% to 100%, according to its 2015
annual report released in September. BHP operated
about 93% of 81 gross wells in 2015.
“The Permian is an emerging play in our shale
portfolio,” Tim Cutt, president for the petroleum
and potash units, said in a presentation at an energy
conference in New York in September 2015. “This
has been one of the fastest growing parts of our
business. We are currently producing 30 Kboe/d
and expect this number to peak at well over 150,000
Kboe/d once the feld is fully developed.”
BHP has reduced drilling costs by 40% since fscal year 2013, with completion costs of $4 million
per well in the fourth quarter of fscal year 2015.
“At this time, we are restricting our pace of development to only two rigs in the feld,” Cutt said. “This
allows us to hold acreage and fne-tune our development plan until economic conditions improve.”
The company expects further improvements in
drilling and completions effciency will support
stable volumes in the liquids-rich Permian despite
lower capital spending in 2016.

Chevron
■■ Largest

holder of acreage in the Delaware

Basin
■■ 500,000

Wolfcamp Shale acres in Midland

Basin
Although it’s been active in the Permian since
1926, the region is one of the most important
and fastest growth areas in Chevron’s portfolio.
With a combined total of 2 million net acres, the
company is the largest net acreage leaseholder
and the second largest producer in the Permian, according to Chevron’s website. About 85%
of the company’s acreage also has no or low
royalty, which it considers a significant competitive advantage.
Overall, Chevron has 25 rigs in play in the Permian, down fve from 2014.
“We remain on track to drill 325 wells this year
and have expanded to multiple factory-mode horizontal well development programs across the Midland and Delaware Basins,” Jay Johnson, Chevron’s
executive vice president of upstream, said in a second-quarter 2015 earnings conference call in July.

PERMIAN BASIN: KEY PLAYERS

Chevron is the largest net acreage leaseholder in the Permian. (Image
courtesy of Chevron)
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By comparison, Chevron drilled 550 wells in the
region in 2014, a drop it partly attributes to an
ongoing shift away from vertical drilling to horizontal drilling.
Chevron also has seen 20% to 50% cost reductions in major well spend categories in second-quarter 2015 as well as a 20% increase in frack stages per
day. Recovery estimates also increased 30%.
At year-end 2014, Chevron had 176 company-operated wells drilled and eight rigs associated
with those wells in the Midland Basin. In addition,
the company also participated in 206 nonoperated
wells, with 11 rigs active.
In the Delaware Basin, at year-end 2014, it had
29 company-operated wells and three rigs associated with them as well as two joint development
agreements in play.
“Today we are forecasting over 250,000 barrels of
net oil equivalent daily production by 2020,” Johnson told a security analyst meeting in March 2015.

PERMIAN BASIN: KEY PLAYERS

Cimarex Energy Co.
■■ 235,000

net acres in the fairway of Delaware Basin Wolfcamp
■■ Completed 68 Permian Basin wells in frsthalf 2015
Cimarex Energy made exploration and development investments of $498 million in frst-half
2015, with 66% sunk into Permian Basin development, the company reported in its second-quarter
2015 earnings release.

Wolfcamp A wells with an average 30-day initial
gross peak production rate of 1,646 boe/d.
“In May, Cimarex issued 6.9 million shares of
common stock to increase drilling in our exceptional portfolio projects in the Delaware Basin
and Midcontinent region,” Tom Jorden, Cimarex
president and CEO, said in a news release about
second-quarter 2015 results.
“We received $730 million of net offering proceeds that will supplement our exploration and
development activities in 2015/16,” which he said,
will include the company’s frst infll development
in the Wolfcamp D in the Delaware Basin and continued drilling in the Bone Spring.

Concho
■■ 1.1

million gross acres in the Permian
Basin
■■ Production in the Delaware Basin up 66%
over 2014

Cimarex Energy holds 235,000 net acres in the Delaware Basin Wolfcamp.
(Photo courtesy of Cimarex Energy Corp.)

Sixty-eight gross Permian wells were completed
in frst-half 2015 and three additional wells were
awaiting completion in the Delaware Basin as of
June 30. Production from the region averaged 595.1
MMcfe/d in the second quarter, a 51% increase over
second-quarter 2014. Quarterly oil volumes increased
45% year-over-year to 48,448 bbl/d and accounted for
49% of the region’s total production for the quarter.
Cimarex completed and brought on production
26 gross (18 net) wells in the Permian during the second quarter, which included 20 Wolfcamp wells (12
in the Culberson area and eight in Reeves County)
and fve Second Bone Spring wells.
The company views its biggest Permian Basin opportunity to be in the Delware Basin Wolfcamp, where it
has 235,000 net acres in the fairway, according to a presentation made at an energy conference on Sept. 8.
Cimarex has, as of the second quarter, 11 long
lateral Wolfcamp D wells producing in Culberson
County, using 10,000-ft laterals. It had an average peak production rate of 2,255 boe/d. In Reeves
County, it completed seven long (10,000-ft) laterals
18 | December 2015 | hartenergy.com

By its own account, Concho’s sole focus and
operations are centered on acquiring, developing
and exploring oil and natural gas properties in
the Permian Basin, where it has 1.1 million gross
(700,000 net) acres in the core areas of the Delaware
and Midland Basins and New Mexico Shelf, according to a September 2015 investor presentation.
Production for second-quarter 2015 was 13.4
MMboe, an increase of 37% from the same quarter

Concho’s position in the Permian Basin spans about 1.1
million gross acres. (Image courtesy of Concho)
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in 2014 and 11% from frst-quarter 2015, Concho
reported in its second-quarter 2015 report.
“Concho continues to deliver strong results as
we progress through an uncertain year for commodity prices,” said President and CEO Tim Leach
in a news release announcing the second-quarter
2015 results. “We are on track to balance drilling
and completion capital with cash fow in the second half of 2015, and we are raising our annual
production growth target to 24% to 26%.”
Concho averaged 18 rigs in second-quarter 2015,
compared to 30 rigs in the frst quarter, and started
drilling or participating in 91 gross wells (65 operated) and completed 137 gross wells.
Production from horizontal wells in the Delaware
Basin was 81.6 Mboe/d in second-quarter 2015, up 66%
over the same period in 2014 and 18% over frst-quarter 2015. When Concho reported second-quarter 2015
results, the company had 12 horizontal rigs in the area,
down from a peak of 25 in fourth-quarter 2014.
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Concho drilled 58 wells in the Delaware, including 34 wells targeting the Bone Spring Sands, 17
wells in the Wolfcamp and seven in the Avalon Shale.
In the Midland Basin, where it has two rigs, drilling
days per well decreased by 25% year-over-year as Concho added 21 new horizontal wells with at least 30 days
of production as of the end of second-quarter 2015.
In the New Mexico Shelf, Concho added 17 new horizontal wells and had two horizontal rigs running in
the area when the company reported second-quarter
2015 results.

Devon Energy Corp.
■■ 900,000

net acres in the Permian Basin
oil production in the Delaware Basin
increased 32% over third-quarter 2014

■■ Net

Long-standing Permian player Devon Energy is
realizing the benefts of its investment, as it saw net
production average 61,000 boe/d, a 32% increase
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over third-quarter 2014, according to an operations
report released in November.
Permian production growth was driven entirely
by the company’s Delaware Basin assets, in which it
has 5,100 risked undrilled locations. The company
reported in the third-quarter 2015 that it is raising
its unrisked inventory in the basin to more than
16,000 locations as a result of ongoing reservoir
characterization work.
By the end of 2015, Devon plans to drill 140
gross wells in the Delaware and is on track to deliver
year-over-year production growth of approximately
50%. Since 2010, the basin has increased oil production by roughly 700%.
The majority of the company’s drilling activity in third-quarter 2015 centered around Devon’s
Bone Spring development, where it brought online
12 new wells.
Initial production from the wells averaged peak
30-day rates of about 1,200 boe/d, and Devon is raising its Bone Spring basin type curve expectations for
the fourth quarter–predicting a 10% increase.
Since 2014, rig productivity in the Delaware Basin
has improved 37% to an average 572 ft drilled per day.
Meanwhile, Devon also sees increasing potential
in the Leonard Shale, where it has 60,000 acres and
has identifed 700 risked locations. It began production on three wells, with initial 30-day production rates from these wells averaging 1,200 boe/d.
In 2016, the company plans to accelerate its
activity in the Leonard Shale with a preliminary
plan to run up to two rigs in the play.

Encana
■■ 140,000

net acres in the Midland Basin
predicts fourth-quarter 2015
production of 50,000 boe/d

■■ Company

Encana entered the Permian Basin at year-end
2014 after it acquired Athlon Energy Inc. and
about 140,000 net acres in the Midland Basin.
The company planned to invest between $650
million and $750 million into the play and
run between nine and 13 rigs and drill between 190
and 200 wells, according to updated guidance provided along with frst-quarter 2015 results last May.
As of second-quarter 2015, the Canadian-based
company had drilled 23 net horizontal and 29 ver22 | December 2015 | hartenergy.com

Well-positioned Relative to
Producing Horizons

Basin Outline
Encana land

Encana’s 2014 acquisition of Athlon Energy Inc.
resulted in about 140,000 acres in the Midland Basin.
(Image courtesy of Encana Corp.)

tical wells in the second quarter, according to its
second-quarter 2015 report.
Moving ahead, Encana had 21 horizontal wells
come onstream in July and August, and production
in August averaged 45,000 boe/d, up from an average of 35,800 boe/d in the second quarter.
“We remain focused on executing our highly
disciplined capital program, strengthening our balance sheet and capturing sustainable effciencies
through innovation,” said Encana President and
CEO Doug Suttles in a news release on its August
2015 results from its four overall assets.
Strong well performance in the Permian Basin
was reported on wells that delivered production
rates more than 1,000 bbl/d of oil, and average horizontal well cycle times were reduced to 22 days
from 26 days in frst-quarter 2015. The company
also reported that innovative casing designs for
both vertical and horizontal drilling programs were
saving an average of $350,000 per well.
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Encana plans an additional 86 wells to be
brought on production through in second-half
2015, and the company said it’s on track for average
fourth-quarter production of 50,000 boe/d.

EOG Resources
■■ About

420,000 net acres
■■ At least 1,350 MMboe of resource potential
With about 420,000 net acres in the Permian Basin,
EOG Resources ended 2014 with an average production of 33 Mbbl/d of crude oil and condensate and NGL and 85 MMcf/d of natural gas, and
the company planned to continue expansion and
development in the region while reducing operating costs by completing 95 wells in 2015, according
to its 2014 annual report.
In its second-quarter 2015 earnings release, the
company said it completed several wells in the Second Bone Spring Sand, a play it added in 2014,
in the Northern Delaware Basin, where EOG has
90,000 net acres. It is shifting toward development
mode in 2015 and plans to complete 35 net wells,
exclusively using self-sourced sand.
The company also was testing up to four target EP Energy Corp. has an estimated 3,300 future drilling
zones and spacing as close as 550 ft in the Second locations on its Southern Midland Basin acreage.
Bone Spring Sand.
(Photo courtesy of EP Energy Corp.)
In the Delaware Basin Wolfcamp, the company
has 90,000 net acres in oil play, 50,000 acres in System and added offset acreage totaling 37,000
combo play and more than 1,100 net drilling loca- net acres in Reagan and Crockett counties acquired
tions. EOG planned 35 well completions in 2015, in 2014, the results of production in 2015 have
primarily targeting the Upper Zone.
exceeded EP Energy’s expectations.
In the Midland Basin Wolfcamp, EOG has 113,000
EP Energy has its largest company inventory in
net acres and has identifed 500 drilling locations.
the Southern Midland Basin, with 3,300 future drillLooking ahead, EOG foresees at least 1,350 ing locations, according to a presentation by Brent
MMboe of resource potential in 2,700 locations Smolik, the company’s CEO, delivered to an energy
in the Delaware Basin Leonard and Delaware conference in September 2015. The Houston-based
Basin Wolfcamp and continues to evaluate other company said IP rates from several of its wells are on
acreage positions.
par with the best Wolfcamp wells in the basin, with
increased initial oil rates of more than 40%.
EP Energy Corp.
In second-quarter 2015, it completed nine wells
■■ 3,300 future drilling locations in the
in the Wolfcamp and produced 9 Mbbl/d of oil, a
Southern Midland Basin
14% increase compared with the same period in 2014,
■■ Oil type curve IP rates on par with best
driven by ongoing completion optimization and landWolfcamp wells in the basin
ing zone refnement, according to company results.
As a result of improved well returns, EP Energy
After entering the Wolfcamp Shale in 2010 with a has shifted capital from other programs to drill 10
138,000-acre lease on the University of Texas Land to 15 additional Wolfcamp completions in 2015.
24 | December 2015 | hartenergy.com
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Exxon Mobil/XTO
■■ 1.5

million net acres, with 135,000 acquired
in 2015
■■ 11 horizontal and four vertical rigs in
operation
Exxon Mobil, as of August 2015, was running 11
horizontal and four vertical rigs across the 1.5 million net acres it has drilling rights to in the Permian Basin, with net oil-equivalent production at
115,000 bbl/d, according to news coverage.
The Irving, Texas-based oil and gas giant said it had
executed fve drilling agreements in the Midland Basin
as of January 2014, providing the company with more
than 135,000 operated net acres. Its last two deals, a
farm-in agreement and an acquisition, were for drilling
rights to 48,000 net acres adjacent to existing acreage
in Martin and Midland counties owned by its subsidiary XTO Energy, which focuses mainly on unconventional production and will operate the acreage.
“We are continuing to grow our position in a prolifc area of the Permian Basin,” said Randy Cleveland,
president of XTO Energy, in a written statement in

August. “The recent emergence of the Lower Spraberry results, combined with the established Wolfcamp intervals, demonstrates the signifcant potential
of the stacked pays in the Midland Basin core.”
The company said it had been able to boost its
output in the Permian by 20% year-over-year in second-quarter 2015.

Laredo Petroleum
■■ 143,861

net acres in the Midland Basin
■■ Expects 17% to 19% production growth
over 2014.
In frst-half 2015, Laredo Petroleum focused all of
its E&P activity exclusively in the Permian Basin,
completing 32 horizontal wells in the Wolfcamp,
Cline and Canyon, with an average working interest of about 82%. As of second-quarter 2015, it had
four horizontal rigs in operation.
The Tulsa, Okla.-based company produced
46,532 boe/d, up about 38% of an increase from
the comparable second quarter in 2014, according
to Laredo’s second-quarter 2015 news release.

Laredo Petroleum sold highly prospective acreage in the Anadarko Basin to establish a frm foothold in the
Permian. (Image courtesy of Laredo Petroleum)
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“Our prior investments in data, production corridors
and LMS [Laredo Midstream Services], coupled with our
focus on capital effciency, has enabled the company to
optimize returns,” Laredo CEO Randy A. Foutch said.
“We are further capitalizing on these investments by
initiating an 11-well program in one 640-acre section
along the Reagan North production corridor, targeting
the Upper and Middle Wolfcamp zones with 10,000-ft
laterals utilizing cost-effcient multiwell pads.”
Laredo began using its Earth Model reservoir
characterization process to select landing points
and geosteer wells, and expects to use it in 90% of its
horizontal wells in 2015, according to a September
2015 corporate presentation.
In a 10,000-ft Upper Wolfcamp horizontal well,
drilled on a multiwell pad, a 10% uptick in EUR
increased rate of return from 34% to 43%, it said.
Laredo expects to complete eight horizontal
wells in third-quarter 2015, with an average working interest of 94%. And during 2015, the company
expects 17% to 19% production growth over 2014.

Noble Energy
■■ Acquired

Rosetta Resources Inc. and
56,000 net acres
■■ More than 1,800 gross horizontal drilling
locations identifed
Noble Energy became one of the newest operators to enter the Permian Basin after it acquired
Rosetta Resources Inc., which held about 56,000 net
acres—46,000 in the Delaware Basin and 10,000 in
the Midland Basin—when the $2.1 billion all-stock
transaction closed in July 2015.
At year-end 2014, there were proved reserves of 282
MMboe, and more than 1,800 gross horizontal drilling locations were identifed for development, according to a news release on the closing of the acquisition.
As of July, current production was about 63,000
boe/d, and per well EURs have been increased
30% for Wolfcamp A wells in the Delaware Basin,
according to a second-quarter 2015 news release.
Noble Energy anticipates more than 15% compounded annual production growth from its Permian
assets to an average of more than 100 Mboe/d in 2018.
The company said it will leverage best practices
from its operations in the Denver-Julesburg Basin
and Marcellus by focusing on core acreage posi28 | December 2015 | hartenergy.com

tions, extending lateral lengths, optimizing well
spacing and refning completions designs and techniques, according to its website.

Occidental Petroleum
■■ Largest

operator and oil producer in the
region
■■ Production is about 13% net share of total
Permian oil production
Occidental Petroleum has been active in the Permian Basin for more than 30 years and is the largest
operator and oil producer in the basin. In 2014, it
began transitioning to a horizontal drilling program to take advantage of shale and other unconventional opportunities.
Occidental manages its Permian Basin operations
through two business units: Permian Resources,
which includes growth-oriented unconventional
opportunities in New Mexico and West Texas; and
Permian EOR, which uses EOR techniques such as
CO2 foods and waterfoods to boost oil production.
The company’s 2014 Permian production of
222,000 boe/d represented nearly 38% of its total worldwide production and about 13% of the basin’s total oil
production, according to its 2014 annual report.
Occidental’s Permian Resources increased production throughout 2014, achieving 42% yearover-year growth in oil production in the fourth
quarter, and it expects to increase this by more
than 30% in 2015.
As of second-quarter 2015, Permian Resources’
average daily production grew by 11,000 boe, with
9,000 boe of the increase coming from oil production growth that increased 15% compared to

Occidental Petroleum is using EOR techniques to boost its
Permian production. (Photo courtesy of Occidental Petroleum)
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frst-quarter 2015, according to a new release detailing second-quarter results.
Permian Resources produced 75,000 boe/d in
2014, a 15% increase from 65,000 boe/d in 2013
and is expected to increase production to 100,000
boe/d on average in 2015.
In 2014, Permian Resources drilled 167 horizontal
wells and expects to drill the same number in 2015.
Production in 2014 came from about 13,000 gross
wells, of which 61% were operated by other producers.

Pioneer Natural Resources Co.
■■ 600,000 gross acres in Wolfcamp, Spraberry
■■ Will

add two rigs per month in northern
portion of play for remainder of 2015

One of the companies credited with taking the horizontal drilling plunge early into the Permian with
advanced drilling and recovery technologies is Irving,
Texas-based Pioneer Natural Resources, which decided
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to completely commit to the drilling process in early
2015 and shut down its vertical drilling program.
Pioneer is also the largest holder of acreage
focused in the Spraberry and Wolfcamp formations, with about 600,000 gross acres in the northern portion of the play, and the company had 10
rigs running and placed 28 horizontal wells on
production in second-quarter 2015, according to a
news release in August.
Early production results from 16 wells drilled
in the Wolfcamp B interval are on average tracking
EURs of more than 1 MMboe, delivering an average
24-hour peak production rate of 1,900 boe/d.
The company is planning to add an average of
two horizontal rigs per month—and an additional
100 horizontal wells placed in production—in the
northern Spraberry/Wolfcamp during second-half
2015. Four rigs already had been added as of
August, and eight additional rigs were planned for
frst-quarter 2016.

PERMIAN BASIN: KEY PLAYERS

zontal targets in the Spraberry Shale and Middle
Spraberry, and had two gross-operated horizontal
Middle Spraberry wells waiting on completion.
The company moved to pad drilling in second-quarter 2015, which helped offset frac downtime and reduce drilling costs, it said in an October
presentation to investors. QEP said zipper fracs had
also lowered completion costs, noting the Spraberry
current gross well cost of $6.2 million.

WPX Energy
■■ Acquired

Early production from Pioneer’s 16 Wolfcamp B wells
are showing average EURs greater than 1 MMboe.
(Photo courtesy of Pioneer Natural Resources Co.)

“We are putting rigs back to work and plan to return
to an activity level during 2016 that can result in similar trajectory that we were delivering in the second
half of 2014 before the downturn,” Scott D. Sheffeld,
Pioneer’s CEO, said in a second-quarter 2015 report.
Current costs to drill and complete a well are about
$8 million to $8.5 million, with average lateral
lengths of about 9,000 ft, a 20% to 25% reduction
compared to 2014.
In the southern Wolfcamp joint-venture area,
Pioneer continues to operate four horizontal rigs.

QEP Resources Inc.
■■ Average

daily production up 47% over 2014
to pad drilling and utilizing zipper
fracks to reduce costs

■■ Moved

After acquiring more than 26,500 net acres,
mostly in Martin and Andrews counties, in 2014
and ending the year with six operated rigs in the
Permian Basin, QEP Resources saw daily production during third-quarter 2015 averaging 13.2
Mboe/d, a 47% increase over the same time the
previous year, according to an November 2015
news release.
QEP completed seven horizontal gross-operated
wells in third-quarter 2015, with an average working
interest of 91%. The seven wells included four Spraberry Shale, two Middle Spraberry and the company’s frst Leonard Shale completions.
At the end of the third quarter, QEP had two
operated rigs in the Permian Basin drilling hori32 | December 2015 | hartenergy.com

92,000 net acres in purchase of
RKI Exploration & Production
■■ Includes existing production from 10 to 12
prospective benches in Delaware play
WPX Eenrgy is new to the Permian Basin, acquiring 92,000 net acres, more than 3,600 gross
risked drilling locations and about 22,000 boe/d
of existing production, of which more than half
is oil, the company announced in August 2015,
when it completed the close on the $2.35 billion
purchase of privately held RKI Exploration & Production LLC.
The majority of the acreage is located in the Delaware Basin in Loving County, Texas, and Eddy
County, New Mexico, where four rigs are deployed.
A large portion, 670,000 prospective net acres, is in
the stacked pay of the Permian, and 98% of 92,000
net acres are HBP.
WPX’s purchase also includes 192 miles of
gas-gathering pipeline, 90 MMcf/d of gas compression capacity, a 174-mile produced water system
and 16 miles of freshwater transfer pipe that support the operations.
“This is a defning moment for our company,”
said Rick Muncrief, WPX president and CEO, said
in August. “This transaction drives our high-margin oil growth, accelerates our portfolio transition
to more liquids and solidifes our premier position
in the western United States.”
WXP has grown its oil output from 8% of equivalent production to 20% over the past three years.
With the RKI transaction, WPX expects oil to
account for about 22% of equivalent production
this year on a pro forma basis.
Total net resources potential for the Permian
assets is estimated at more than 1.1 Bboe. ■
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Permian Producers
Lean on Technology
The industry downturn has operators fne-tuning effciencies
to drive down costs.
By Blake Wright
Contributing Editor

P

rotracted weakness in commodities prices has
done a number on the U.S. oil patch over the
past 12 months. The precipitous drop in the price
of a barrel of benchmark West Texas Intermediate
crude oil, from $84 to $45 over that same period,
prompted operators to apply downward pressure
on service providers and their pricing to better
align dollars going into the ground with those
anticipated to come back out of the ground. In
today’s Permian Basin, the venerable, sprawling,
resource-rich 250-mile-wide, 300-mile-long area of
West Texas/Southern New Mexico, producers are
exploring the region’s multiple layers of unconventional reservoirs with horizontal wells—a method
that has only really been ongoing in the region for
the past half-decade or so. One of the challenges
in the Permian lies within its multiple, nonhomogenous productive zones. In a play like the Wolfcamp, one part of the trend is much thinner and
may have signifcantly different properties than the
same trend if you travel 50 miles south, for example. Having wrung pricing down to a level that has
service companies calling the foor, producers are
now turning to effciencies to make their dollars
go further, both above ground and below ground.
A marriage of technology and effciency has
driven the Permian’s production output to levels
Schlumberger experts are working in collaborative
teams focused on integrated solutions to improve
operational effciencies and optimize well performance.
(Photo courtesy of Schlumberger)
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not seen since the 1970s. Legacy oil production has
remained mostly steady in 2015 at about 70,000
bbl/d decline rate. However, the reduction is being
offset by an estimated 94,000 bbl/d of crude production from new wells in the basin. If the estimate
is correct, overall production from the Permian will
grow to 2.02 MMbbl/d, according to the U.S. Energy
Information Administration. This will be the frst
time in decades it eclipses the 2-MMbbl mark. This
has been happening as production from both the
Bakken and Eagle Ford Shale regions is slipping.
Above ground, operators are not only keying
in on new technology related to boosting volumes
such as artifcial lift but also are looking at the
driving effciency in the simplest day-to-day operations. Houston-based Occidental Petroleum (Oxy)
is the Permian’s largest oil producer, accounting
for about 13% of the total oil produced in the
basin. The company recently launched its Project
Re-Imagined Oil Field initiative, designed to optimize business processes, enhance the company’s
systems landscape and implement emerging technology to broaden the foundation for achieving
operational excellence.
Oxy aims to take advantage of emerging Industrial Internet technological advances including a
focus on intelligent equipment, advanced analytics, connecting people at work and on the move,
and providing seamless access to a “context aware”
digital oilfeld fle. The operator aims to bring its
vision to life through more innovative use of current everyday technologies such as smartphones,
tablets, GoPro cameras, drones and more. At a technology conference in Houston this past summer,
Oxy CIO Yanni Charalambous told attendees that
there was “a tremendous amount of technology
that’s currently in our pockets and in use in the
consumer world … that are improving not only the
way we live but could also impact the operational
ineffciencies that we have a challenge with in the
oil feld.”
Below ground, the mantra has been focused on
better well construction to fuel improved recovery, broadening subsurface understanding and
the reexamination of wells completed with older
technology and identifcation of suitable candidates for restimulation. The drive to explore more

cutting-edge technologies has stalled a bit due in
large part to the lack of dollars available during
the downturn for operators to invest in “science
projects.” However, the current environment has
pushed some producers toward exploration of
those newer technologies with a track record of
solid returns on investment (ROI). Speaking at
Hart Energy’s DUG Permian Basin conference in
May, Hans Christian Freitag, vice president, integrated technology at Baker Hughes, told attendees
that technologies will evolve further but a lot of
effciency gains have been made already.
“There is a lot of technology that is out there,
and some step changes have been made, but I don’t
expect anything signifcantly different in the near
future,” he said. “So it comes back to what do we do
about the reservoir… We have to do better at understanding what is happening down there… It is going
to take courage. It is going to take new technology
and the willingness to trial it.”

An integration inclination
Schlumberger’s 80-plus-year commitment to the
Permian Basin remains strong as the largest service
provider expands on its recently opened Midland,
Texas, regional headquarters via commissioning
of a cement plant as well as a drilling fuid/mud
facility being built on the 60-acre campus. The new
cement facility will triple the contractor’s previous
capacity. The proximity of services and the location of teams of specialists in the basin is helping
Schlumberger tout a unique integration offering
beyond the historic one-stop shop.
“The market environment over the past 12
months has forced our customers to reevaluate
economics of operations, especially in the Permian,” said David Christmas, vice president Permian Basin at Schlumberger. “There has been a cost
reset. We’ve seen our customers trying to improve
their ROI, but there really is a growing realization
that further industry price adjustments are just not
going to be sustainable. To continue to improve
ROI, Schlumberger is changing the way that business is conducted by integrating services offered so
that we can improve the effciencies and optimize
our activities. Schlumberger’s core is as a measurements company, and that breadth and range of
UGcenter.com | December 2015 | 35
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services lines is pretty unique and allows us to be
ahead in the integration approach.”
The data stream collected by the contractor to
assist clients in designing and carrying out benefcial well placement and completion campaigns
fows through its Petrel E&P software platform and
the recently launched Petrel Shale module. Using
magnetic resonance T1 logging, Schlumberger can
locate the hydrocarbons in situ and better determine where to drill to get as close as possible to the
hydrocarbons in the lateral.
During drilling operations, Schlumberger can
call on its PowerDrive Orbit rotary steerable system
including its StingBlade conical diamond element
bits as well as its HydraGlyde high-performance
water-based drilling fuid system.
“The StingBlade bit uses the latest advancements
in cutter technology,” Christmas explained. “We
put these together with an ideal mud. For example,
our new HydraGlyde water-based mud [is] a system
The HydraGlyde that delivers an oil-based-mud-comparable rate of
drilling fuid sys- penetration [ROP], which gives exceptional hole
tem delivers an cleaning, superb wellbore stability in high-angle
oil-based-mud- build and long lateral sections.”
comparable
Two Schlumberger customers in the Wolfcamp
ROP, optimized
have replaced their conventional diesel-based muds
hole cleaning
with HydraGlyde, reducing surface torque by about
and proven well- 20% and increasing the average ROP.
bore stability in
“Because it is water-based you eliminate some
high-angle build of the waste transportation and disposal costs,”
and long lateral Christmas added. “The customer achieved a 40%
sections. (Image reduction in the cost per barrel of their drilling
courtesy of
fuid compared to offset wells that used the norM-I SWACO, a mal diesel-based mud. Integrating these systems
Schlumberger
together, we have had some tremendous perforcompany)
mance recently in the Delaware Basin. We drilled
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over a mile within a 24-hr period, then we repeated
that three more times for the same client. Elsewhere, we drilled a 2-mile lateral in the Wolfcamp,
and from spud to total depth it took 17 days. That
10,000-ft lateral was drilled in a single run.”
In the Midland Basin, Schlumberger recently
drilled 5,800 ft in less than 28 hours. Records are
falling on an almost daily basis, according to Rich
Hawkins, Southwest, West Region manager, Drilling & Measurements for Schlumberger. In Reeves
County in the Delaware Basin, the service giant now
is routinely drilling sub-15-day wells. Historically,
these were wells that could take a month or more
to drill.
The organization has been working to develop
greater motor technology, Hawkins said. “We
leverage the expertise of the Motor Center of
Excellence based in Katy [Texas], and we developed and recently commercialized the DynaForce
high-effciency positive displacement motors. The
DynaForce transmission, at the lower end, is the
strongest in the industry and allows us to use the
high-performance power sections, which previously
were not possible. We have a number of clients that
have recently seen the beneft of this technology,
and the DynaForce Flex motor allows us to drill
the vertical, the curve and the lateral of a well in a
single run, removing the need to trip for a bottomhole assembly change and signifcantly improves
drilling effciencies and well cost.”
When it comes time to fracture and complete
the well, Schlumberger uses its software suites to
fnd the optimal solution that will lead to the greatest hydrocarbon recovery. Studies have shown that
roughly 40% of clusters in fractured laterals do
not contribute to resource fow for one reason or
another. There are two approaches that can be taken
independently or combined for maximum effectiveness to increase the percentage of clusters contributing to production. The frst approach, often
called geo-engineered completions, involves taking
measurements in the lateral, in either open hole or
cased hole, to target the best reservoir quality intervals while minimizing fracture closure stress differences at the perforation cluster locations in each
stage. The second approach uses the BroadBand
Sequence diversion technology to help stimulate
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The Infnity fracture ball and seat dissolve completely
and predictably, eliminating the need for milling operations and enabling fullbore production. (Image courtesy of Schlumberger)

more perforation clusters. The contractor’s BroadBand unconventional reservoir completion services
can be employed to maximize wellbore coverage
to increase production and recovery, according to
the company. The BroadBand offerings include
BroadBand Precision integrated completion service,
a sleeve system designed to fracture every cluster
along the lateral and improve propane transport,
and BroadBand Sequence fracturing service, which
is aimed at ensuring every cluster within each interval is fractured to maximize reservoir contact.
“BroadBand Sequence is comprised of dissolvable fbers and particles that act as a temporary
plug to fractures taking fuid and diverting the
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subsequent fuid to other perforation clusters that
aren’t taking fuid,” explained Aaron Galt, stimulation technical manager for the Permian at Schlumberger. “This technology can be used in new drill
wells, problem wells, i.e., wells with casing leaks or
not being able to get casing to the bottom. In addition, BroadBand Sequence can be used to extend an
interval length and potentially reduce the number
of plugs needed, ultimately increasing the effciency
of the fracture treatment. BroadBand
Precision is a reclosable hydraulic fracture sleeve system operated by coiled
tubing with a reseatable packer isolating a treatment stage. Once the sleeve
is open, the fracture fuid is pumped
down the annulus of the casing in the
coiled tubing. Once the job is done, we
unseat the packer, move up, open the
next sleeve and continue to fracture. It
is a continuous operation.”
Schlumberger’s Infnity dissolvable
plug-and-perf system is another effciency tool in the completions kit that
allows for more speedy isolation of fracture stages during pumping operations.
The plugs are balls that sit in a seat
and are 100% dissolvable. Customers
can run the sleeves in the completion
hardware and then drop the plugs in to
selectively seal off access to the zones
between different fracturing stages targeted for pumping. The seat and ball
dissolve at different rates providing a
reliable plug but without the need for
wireline runs. Once dissolved over a
matter of days, the Infnity plug leaves
no debris in the well.
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Refracking attempts to
jumpstart old wells
With cost consciousness at a high level throughout the oil patch, operators are exploring different
approaches to jumpstarting production without
having to drill new wells. One practice starting to
gain traction across the nation, and in the Permian,
is the notion of refracturing older wells that might
have been completed using less than ideal methods.
“When we talk about the performance of
hydraulic fracturing there is a clear recognition that
the fuid volumes pumped in the past could be different than what we are doing these days, i.e., less
proppant per lateral foot or less total volume coverage,” Galt said. “This goes back to the less than 40%
of the perforations not contributing to production.
This is why refracturing is a growing technology. It
could be very cost-effective for clients to refracture
a well compared to drilling a brand new well.”
Schlumberger recently completed a pair of horizontal well refractures in the region using the BroadBand Sequence technique. One was completed with

When the
BroadBand
Sequence service is used
to stimulate
additional
clusters (blue),
it provides more
accurate results
than the highly
variable ones
produced by
conventional
stimulation techniques. (Image
courtesy of
Schlumberger)
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17 BroadBand pills and just 7 hours of pumping.
The other well was completed in 19 stages in 20
hours of pumping. Both of these wells exhibited
pressure increases after the BroadBand pills hit the
formation and the instantaneous shut-in pressures
showed an increased trend throughout the treatment. Refracture treatments have used BroadBand
Sequence to divert the treatment along the lateral,
and the volume of these treatments can be similar if
not bigger than the original treatment. The original
treatment might have taken a week to complete,
whereas if a BroadBand Sequence is used, the time
required to pump similar or proppant volumes can
be done in a day, according to Christmas.
“What I think is really interesting is that you
can see the results of a correctly engineered hydraulic fracture operation by watching it in real time
on a microseismic display where you can actually
see and record the small seismic events glowing in
three dimensions as the rock fractures downhole,”
he added.
Schlumberger uses its strengths in production data analysts to locate the best candidates
for refracture work, according to David Fairhurst,
wireline sales and marketing manager for North
America Land for Schlumberger.
“We’ve had a very successful campaign in other
basins and it is defnitely something we want to
take into the Permian,” he said. “We already have
teams in place that are specifcally focused on fnding those candidates.”
Weatherford is another service provider actively
refracturing wells in the Permian. While the company has yet to see the market grow due to restrictions in capital budgets, some projects are moving
forward. To date, much of the refracturing activity
has been concentrated in vertical wells, according to
the contractor. This is because vertical wells require
lower capital investments and because many horizontal wells in the Permian are still early in their
life cycles.
Wes Byrne, general manager in the Texas area
for Weatherford, said that in addition to improving
the production of restimulated wells, his team also
has seen a smaller number of refracturing projects
aimed at limiting cross-wellbore communication
when fracturing new wells.
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“The industry is doing more pad drilling in the
Permian and, as a result, lateral wellbores are often
close to each other,” he said. “We have seen a few
applications where operators have refracked existing wells to charge up the formation near those
wellbores or slightly alter the orientation of the
principle stress plane. This creates a situation that,
when the new offset well is fracked, the frack stands
a lower chance of propagating into the existing well.
“These applications are really more about creating a barrier. We want to direct the fracture
treatment of a new well away from the previously
fractured area of the reservoir. By doing so, the new
frack is not only better targeted at unstimulated
formation rock but it also improves the effectiveness of the new frack.”
Byrne reported that the company has had success in the basin with the use of fracturing diverter-fuid systems in both new-well completions and

refracturing. In new wells, these fuid systems are
pumped downhole to enhance the fracture network
that is created by the initial fracturing treatment.
This fractures more rock, creates more fow conduits through the reservoir and improves resource
fow. In refracturing applications the technology
can help temporarily seal off existing fractures.
“The challenge in refracking a well, especially a horizontal well, is creating suffcient isolation of the target section of the formation, which allows the refrack
fuids to stimulate effectively,” Byrne said. “These
diverter-fuid systems help to isolate and divert fuid
away from the fractures that already exist. This allows
the majority of the restimulation fuid to be directed
toward re-opening the closed-off portion of the existing fracture network or creating new fractures.”
While the act of isolating the individual fracture
stages is critical, Byrne said that among the greatest
current challenges is the method of isolation. While
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The CAMLIFT
system’s compact wellsite
footprint is
suited to the
tight spacing
on a multipad
well. The slim
design can be
seen against
the backdrop of
a conventional
beam-pumping
unit. (Photos
courtesy of
Cameron)

some operators would prefer a retrievable means of
mechanical isolation, the reality of the operation—
pumping proppants at fracturing pressures and
rates through the limited inside diameters of the
wellbores—creates risk even when using premium
mechanical isolation tools.
“The use of diverter fuids will remain a primary
option for refracturing operations,” Byrne said.
“These diverters have proven effective and economically attractive for our clients in the Permian Basin.”

“Instead of having big, heavy counterweights on
the well site, we’ve put all of the counterbalance
systems on a skid, which makes it a small footprint,
no high-inertia moving components on the well
site,” said Tariq Ahmed, global artifcial lift product
manager for Cameron. “A lot of operators are liking
it, especially on multiwell pads. When you are on a
pad well, if you have two, four [or] six wells and you
have the whole pad on rod-pumping applications,
from a safety standpoint, you have to shut down
all of the neighboring wells to service one of your
current wells. The rotating moment arms of conventional beam-pumping units during rigup pose
a signifcant risk to safety while you’re performing
the job. So you are losing production on all of those
wells while you are servicing one. The traditional
pumpjack’s externally moving components are the
root cause. But, on our linear lift systems, all moving components are enclosed.”
The system is new to both Cameron and the
region. The company currently has about 20 units

Need a lift?
Artifcial lift systems, traditionally aimed at prolonging the life of producing wells, have become
an integrated part of completion programs in many
unconventional basins including the Permian. Service provider Cameron is one of the more recent
entrants in the artifcial lift market in the Permian
concentrating on sucker rod pumping and progressing cavity pump (PCP) systems.
In rod pumping, Cameron has been employing
its CAMLIFT Linear Lifting system. The CAMLIFT
40-192 unit is a compact, lighter weight alternative
to traditional beam-pumping units. The CAMLIFT
40-192, which can lift 40,000 lb with a 192-in.stroke length uses skid-mounted nitrogen bladder
accumulators for counterbalance.
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The metal-to-metal CAM-M2 PCP stator uses a steel core
inside the steel tube to form the internal double helix.
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in operation in the Permian, but Ahmed confrmed
that the contractor has received repeat orders from
producers who have used the units.
Cameron also has looked at using its Constant
Thickness PCPs in the Permian as an alternative to
electric submersible pumps (ESPs), but results have
been mixed. A pilot program with an unnamed
operator in the region led to the deployment of a
PCP in a well where the oil company had experienced short run lives on ESPs—less than 90 days.
The application was new territory for PCPs due to
the light crude (42 °API) in the well and an installation depth of almost 7,200 ft—a stretch application.
The well produced about 500 bbl/d of liquids but
eventually failed.
“We had made the error of not installing a downhole sensor on it so we ended up running the pump
dry,” Ahmed said. “It ran for 112 days, which was
almost triple the run life of the prior two ESPs in
that well. The producer opted not to install a new
PCP on that well due to dropping production rates.
It wasn’t a good candidate for the technology.”
Cameron also used its proprietary hydrogenated nitrile butadiene rubber elastomer to deal with the lighter grade
of crude. The elastomer was developed at Cameron’s Elastomer Technology Center in Brookshire, Texas,
where they develop and manufacture elastomer products to meet
the requirements of oilfield pressure control equipment such as
BOPs, wellheads and production
christmas trees.
“It gave us the capability of dealing
with that 40-plus °API crude from a
rubber compatibility standpoint and
from a gas aromatics standpoint,”
Ahmed said. “It allowed us to produce effectively from that depth.”
Cameron has no immediate plans
to push the use of PCPs in the Permian due to a lack of aftermarket support for the technology in the region,
but as the support is moved into
place, the contractor believes it will
be a viable technology for the region

thanks to its ability to handle the characteristics of
the crude oil in the Permian Basin.
“There are two things that we found when we
went to the Permian with the PCP technology,”
Ahmed said. “One was a lower tolerance for change.
It was diffcult. Second is dollars available for trying
new stuff. There are two camps … you are moving so
fast that you don’t have the bandwidth to investigate
new technology … or you don’t have the dollars.”
Cameron has used PCP technology with success
in Canada and Venezuela. In both areas, the system
has often more than tripled the runlife of the previous artifcial lift technology used in those wells.
“We’re expecting to double our installed base
on the linear-lifting product line in the U.S. next
year,” Ahmed said. “Cameron only got into the
linear-lifting business three years ago. It used to
be a very Canadian-centric marketplace. The technology was originally developed around the Canadian heavy oil basins. Since we’ve taken it over,
we’ve made it viable for deeper applications such PCP systems are
as shale wells as well as improved the effciencies shown on a fveand system controls. ” n
well pad.
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Permian Rising
Once considered over-the-hill, the Permian Basin is one
of the most active midstream plays.
By Frank Nieto, Senior Editor
Midstream Business

T

here’s an old saying that you can’t go home
again, but nothing could be farther from the
truth when it comes to the Permian Basin. The
region was once the symbol of the 1980s boom
and bust cycle and lay largely dormant for decades
before new production techniques helped to reenergize production out of the region in recent years.

While the industry is in the midst of another downturn, the Permian’s fortunes are greatly improved
from the 1980s downturn. In fact, the basin is one of
the most active and prolifc in North America.
While the play didn’t garner as much spending
support for unconventional drilling in the eight
years between 2004 and 2011, in less than fve years,

Transportation optionality is key to the RIO Hub as customers have choices between rail, truck and pipeline.
(Photo courtesy of Rangeland Energy)
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it has accumulated increased interest from producers. The Permian drew the second-highest spending
for unconventional drilling from any play after the
Eagle Ford.
“It’s been an amazing transformation,” Robert
Dunn, president of Prism Midstream LLC, told
Midstream Business. “If you go back 15 years or so,
everything in the Permian was about consolidation, downsizing, reducing costs and getting prepared for a long decline. Over the past few years,
the Permian has been all about growth. It’s been a
dramatic shift driven by the technological change
and improved results from horizontal drilling.”

Size matters
The size of the play, at 250 miles by 300 miles and
encompassing more than 15 million acres, is one of
its popular aspects as it includes several multistacked
formations like the Spraberry, Wolfcamp, Bone
Spring, Avalon, Yeso, Glorieta and Delaware. The
Texas Railroad Commission stated that the recoverable crude and gas reserves in the basin will exceed
the region’s production from the last 90 years.
“The Permian Basin is the largest crude oil and
natural gas-producing basin in the U.S.—three
times larger than the Bakken Shale in North
Dakota,” Sheridan Swords, senior vice president,
NGL, ONEOK Partners LP, told Midstream Business.
According to the latest information from the
U.S. Energy Information Administration, the Permian is the most prolifc oil-producing area in the
country with production at 2 MMbbl/d. That is
quite astounding when compared to the 2007 production level of 850,000 bbl/d and even more so
when the downturn in prices is factored in.
Where producers go, the midstream soon follows.
That truism has been spot on when it relates to the
Permian. The play is among the top three oil plays in
the U.S., along with the Bakken and Eagle Ford, and
it might even become the largest of the three.

Sub-basin development
Though drilling activity is down across the U.S., the
Permian’s Delaware Basin continues to experience
midstream development.
“Everyone’s got their numbers on when things
will turn around,” Brian Freed, vice president,

western commercial operations at Crestwood
Equity Partners LP, said at Hart Energy’s Midstream Texas conference in October.
The play is a priority for Crestwood with projections of up to $1 billion being spent to build out
the play by 2019.
Crestwood completed an expansion of its Willow Lake natural gas system in Eddy County, N.M.,
in mid-2014 that is supported by 100,000 acres
of prospective drilling sites focused on the Wolfcamp. This system includes 82 miles of gathering
lines and a 20-MMcf/d cryogenic processing plant
with plans to add a 10-MMcf/d Joule-Thomson
unit as well as 50 MMcf/d of capacity to the plant.
Crestwood also is evaluating whether to relocate a
100-MMcf/d gas plant to Willow Lake.
“The Wolfcamp is very prolifc, and that’s a good
problem to have. Activity is at a high level,” Freed said.
Crestwood’s new Reeves Infield Gathering
System (RIGS) in Reeves County, Texas, recently
secured an anchor shipper and is designed to offer
tremendous economies of scale, according to Freed.
RIGS includes three parallel systems that gather
gas, condensate and water for disposal that are laid
side by side along most rights of way. It has 200
miles of high-pressure gas lines and 55 miles of
low-pressure lines as well as a 173-mile condensate
system and a 183-mile disposal water system.
Crestwood also began its open season for the
164-mile, 16-in. DELTA (Delaware Take Away)
crude pipeline that will provide Delaware Basin producers with batched liquids services to the El Paso,
Midland, Houston and Corpus Christi, Texas, hubs
and the Cushing, Okla., hub. The system’s planned
capacity is 200,000 bbl/d with room for expansion.
“It’s becoming clear that producers need capacity to take the barrels out of the area,” Freed said.

Relationships matter
Robert Milam, president and CEO of EagleClaw
Midstream LLC, has been working in the Permian since 1993. He told Midstream Business that the
experience and relationships developed in the play
are important.
Being new to the area certainly doesn’t preclude companies from fnding success, but having
well-established relationships is a defnite positive,
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Canyon Midstream Partners was able to secure XTO Energy as an anchor customer at its James Lake system and gain frst-mover
status in Ector County, Texas, through the greenfeld project. XTO Energy was previously a customer on a legacy system in the
Permian but sought an operator to build new processing capacity. (Photo courtesy of Canyon Midstream Partners LLC)

Milam said. “The Permian is defnitely a relationship basin. When we started EagleClaw in 2012,
we decided to focus on the Permian Basin because
of the many long-lasting and well-established relationships we have with producers and supply companies in the area,” he added.
Midstream companies like Canyon Midstream
Partners LLC, which owns the James Lake system
in Ector County, Texas, became the frst mover in
the play due to its fexibility.
“The decision-making process is a little faster
in a private company because of the relatively fatter organizational structure than a larger organization,” Michael Walsh, president and CEO of
Canyon Midstream Partners, told Midstream Business. “Part of the interest may be the willingness
of a smaller company to seek higher risk-higher
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return potential projects than more traditional
public midstream companies.”
Unlike most public companies, private-equity-backed companies also can afford to stick with a
project longer while it is at a smaller size. Prism Midstream and Kinder Morgan Inc. created the Pecos Valley
Producer Services to explore gathering, processing and
transloading opportunities in Reeves County, Texas.
Kinder Morgan chose to withdraw from the joint venture (JV), but Prism is sticking with the project.
“We were unsuccessful with the gathering and
processing opportunities and the rail opportunity
is a slower one to develop so Prism kept on with it,
but we no longer have the JV with Kinder Morgan,”
Dunn said. “Kinder Morgan doesn’t see it growing
to the size in the near future to be an opportunity
that really fts them.”
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A well goes down as adjacent
midstream facilities go up for Canyon Midstream’s James Lake system. (Photo courtesy of Canyon
Midstream Partners LLC)

Dunn added that while small companies need
to be cognizant of not spending too long on these
projects, they do have a longer leash on trying to
turn them into a proftable project.
“We’re more willing to nurse it along as a small
operation to see if we can make it into something
larger over time. As a private-equity-backed company, we have the ability to be more patient with
projects like this where you see the opportunity but
face fairly weak economics in the near term,” he said.

Independent spirit
Independent operators also have a better chance
at success in the Permian than in some other shale
plays, Dunn said. “There is more opportunity for
smaller companies in the Permian. There have been
some smaller companies successful in plays like the
Marcellus, but overall I think it’s harder for smaller
companies in that region because of the capital and
regulatory barriers in place,” he added.
This isn’t to say that large MLPs aren’t playing an important role in the Permian’s redevelopment. It would be hard to ignore the likes of
EnLink Midstream LLC, DCP Midstream LLC and
Energy Transfer Equity LP that are investing huge
amounts into the region via both their MLPs and
related general partners.
EnLink Midstream is currently constructing a
120-MMcf/d processing plant that will increase the
company’s total processing capacity in the region to
240 MMcf/d when the company completes the plant,
which is expected to be operational in second-half
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2015. DCP Midstream owns and
operates 17 processing plants
with more than 1.3 Bcf/d of processing capacity and 130,000
bbl/d of NGL production capacity and is further augmented by
the Sand Hills Pipeline that provides access to the Gulf Coast.
Energy Transfer Partners has a
strong presence in the play thanks to its soon-to-becompleted merger with Regency Energy Partners LP
as well as its Lone Star NGL LLC JV.

Best of both worlds
These larger companies also provide experience for
the leaders of many of the independent companies
that are creating additional growth in the Permian.
Many of the executives at these companies are using
the experience they’ve accrued with larger public
companies to develop the midstream systems in the
region. In many ways, these companies are combining the best of a large MLP with that of a startup.
“Big public companies like Southern Union,
Phillips 66 and Williams train you to make sure that
your processes are in place as you move forward and
that you’re not making instantaneous decisions,”
Milam said. “At the same time, being smaller allows
you to move quicker and act faster to beat a large
MLP to the punch on connecting a well. We understand the drawbacks to working with large procurement groups, and we’re a lot more agile,” he said.
An example of this speed and quick decision-making can be found in the way that EagleClaw adjusted its strategy as it began operations.
Milam said the company planned on building
greenfeld projects but wound up taking the opposite approach by starting with an acquisition.
“We made a very small acquisition of about 9
miles of pipe, which had an El Paso Pipeline Partners residue tap. That gave us the ability to have
a processing plant up and running much faster
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than others because we were able to bypass the long
delay for a residue outlet,” Milam said.
EagleClaw then secured acreage dedications,
built a gathering system and a 15-MMcf/d refrigerated Joule-Thomson plant, and then acquired 50
miles of pipeline along with another 15-MMcf/d
Joule-Thomson plant. These two systems are in the
process of being tied together.

competitive dynamic where a new entrant could
beneft from growing markets as well as potentially
capture existing market share,” Canyon’s Walsh said.
Indeed, Canyon’s James Lake system was built
after the company reached an agreement for Exxon
Mobil’s XTO Energy subsidiary to operate as an
anchor customer on the system. XTO had been a
customer on a legacy system and elected in 2013 to
bring these volumes to the open market when their
Asset mix
contracts expired in 2015.
While EagleClaw’s approach in the play is refective
“They wanted to see if there was a new midof the nature of the Permian itself—a mixture of stream provider interested in proposing terms to
greenfeld and acquisitions—Canyon Midstream’s process these volumes,” Walsh said.
entrance into the play was through a pure greenThe system is located on a 100-acre site in Ector
feld approach.
County, Texas, and includes 60 miles of gather“The opportunities we saw in the Permian were ing links along with a processing plant. The plant
unique in terms of the rapid growth the basin was was originally designed to be 70 MMcf/d and was
experiencing and the existence of fairly large legacy upgraded to 105 MMcf/d in the developing and
systems that were not investing or growing quickly design phase after several producers expressed
enough to accommodate that production. It offered interest in the project. The facility also can expand
an interesting proposition of low-resource risk to to include several more trains to increase capacity.
the midstream company but also an interesting
“We’re continuing to look at step-out opportunities around the James Lake
system. There continue to be
incoming calls and opportunities we see for new and
existing volumes looking
for an alternative to incumbent midstream providers,”
Walsh said. Ultimately, Canyon intends to add a second
plant to the James Lake location to improve reliability
through redundancy.
Public companies can typically raise larger amounts
of capital than private-equity-backed companies, but
they also have to depend
on projects having accretive
growth where private companies only need to focus on
total rates of return and the
project’s overall success. This
EagleClaw Midstream built the Northwest Toyah plant 6 miles from its East Toyah plant in Reeves
helps companies through
County, Texas. The company plans on connecting the two systems. (Photo courtesy of EagleClaw
downturns in prices, accordMidstream LLC)
ing to Milam.
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Historical challenges, opportunities
The Permian is in a unique position to other shale
plays that require new midstream infrastructure in
that it can draw upon tremendous amounts of legacy infrastructure, which also can create challenges
of its own.
“If you are building pipelines in that part of
the world, you’re crossing a lot of pipe, and pipe
crossings can slow your pace of construction,”
Walsh said.
However, the ability to draw upon a pool of experienced professionals and the positives associated
with existing infrastructure combined with a local
community supportive of the industry overcomes
any challenges presented by legacy infrastructure,
according to both Walsh and Milam.
“The Permian is certainly easier to work in from
the standpoint of access to knowledgeable service
providers and vendors, but some of the density of
the existing infrastructure can be challenging,”
Walsh added.
“Even with a commodity price increase back to
drillable levels, I think we’re going to be able to stay
in front of the growth since so much infrastructure
is already out there. The Permian Basin will not be
as limited as the Bakken or Marcellus,” Milam said
while noting the experience service providers bring
to the play as they’re more familiar with the industry than in other parts of the country.

The processing need
One piece of midstream infrastructure in high
demand in the Permian is processing plants. Milam
noted that in the decade to start this century, the
midstream was consolidating in the region and
shutting down processing facilities. This meant
that as the Permian began to get hot again, production was outpacing processing capacity, which
created the need for new facilities.
“You’re seeing processing plants being
revamped and coming back online along with a
lot of newer capacity,” Dunn agreed. Going back
to 2010, most of the volumes coming out of the
Permian were from the Wolfbone play in the Midland Basin. This wound up exceeding gas fracking
capacities and subsequently outstripped the NGL
takeaway capacities.
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“No new processing capacity was being built until
Lone Star Midstream and DCP Midstream Partners
brought in their West Texas Gateway Pipeline and
Sand Hills Pipeline [respectively], because there was
nowhere to go with the product,” Milam said.
Despite the new infrastructure being built in the
region, there is still a need for more gathering and
processing capacity. Currently capacity is keeping
pace with production, but this is due to the downturn in drilling. Once prices improve and drilling
increases, production will once again exceed processing capacity.
“So many plants are being built, but producers
can outstrip that processing capacity pretty quickly.
I think the Permian Basin hasn’t even begun to
see the growth it can see with supporting prices,”
Milam said.
In the early days of the region’s renaissance,
producers were able to take advantage of the older
gathering systems in place. The need for new systems is growing as the Permian enters its redevelopment phase.

Legacy systems
“In certain areas, older gathering systems can provide producers with a way to get production online
quickly. Over time, some of the other systems will
need signifcant upgrades or replacement, particularly as Permian producers start moving toward
greater effciency,” Dunn said.
This improved effciency includes more multiwell pad drilling, which is bringing more volumes
online at a single time compared to more traditional production the region has typically handled. This older infrastructure can buy companies
time when they get started, but expect a lot of
the older infrastructure [to need to be] upgraded
or replaced.
“The Permian will be a signifcant piece of the
North American energy puzzle for decades. You’ll
see a slowdown with the growth as a result of lower
prices, but it won’t be an area that will fall by the
wayside. After all, nothing cures low prices like low
prices,” Dunn said. n
Editor’s Note: Midstream Business Editor-in-Chief Paul
Hart contributed to this article.
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Permian Production
Continues to Buck
the Trend
Stacked formations and lower well costs continue to show promise as
operators increase production.
By Jessica Garrison and Whitney Gomila
Stratas Advisors

O

il production in the U.S. has grown
drastically within the last 10 years. The
majority of oil growth is now attributed to recent
developments in light tight oil resources from
unconventional shale exploration. Production
from unconventional shale formations such as the
Permian Basin of West Texas contributes to the
majority of new oil growth seen in North America
and nearly all oil production from the southern
U.S. The Permian Basin encompasses West Texas

Permian Basin Productivity

The valuation index is a weighted combination of depth, structure and isopach for each formation.

(Image courtesy of Stratas Advisors)
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and southeastern New Mexico and covers a region
roughly 250 miles wide and 300 miles long. Since
2013, production in the Permian has signifcantly
grown to more than 1.9 MMbbl/d and is expected
to continue this growth pattern into the long term.
According to the U.S. Energy Information Administration (EIA), oil production in the southern U.S.
is anticipated to grow to more than 2.4 MMbbl/d
by 2025, largely attributed to continued development in the Permian and expanding into neighboring reservoirs. However, given the current market
environment, the growth exhibited in the Permian
might be more conservative in the short term and
increasing as prices continue to pick up.
The Permian Basin is separated into four major
producing areas: the Delaware Basin, Central Basin
Platform, Midland Basin and New Mexico Shelf.
Production on the Central Basin Platform is primarily driven by vertical drilling. Stratas Advisors,
in line with the EIA, recognizes six formations in
the Permian that drive the majority of production.
The Midland Basin consists of the Spraberry and
Wolfcamp shales, while the Delaware Basin consists
of the Wolfcamp, Bone Spring, Abo-Yeso, Glorieta-Yeso and Delaware shale formations. Of these six
formations, the Spraberry, Bone Spring and Wolfcamp contribute to the bulk of total production.
In the past several years, with the application of
horizontal drilling and hydraulic fracturing, less
permeable portions of the formations have become
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Permian Operators Gross Acreage Positions

(Data courtesy of Stratas Advisors investor relations reports)

economic for commercial production. This is especially true for the Spraberry, Wolfcamp and Bone
Spring formations, which have IP rates comparable
to those found in the Bakken and Eagle Ford Shale
formations.

Acreage
Apache Corp., Chevron and Occidental Petroleum
remain the main acreage holders in the Permian
Basin. Since the downturn of commodity prices in
2014, operators have made signifcant acquisition
and divestiture moves across the basin in an effort
to enhance their total company portfolios. Exxon
Mobil has been increasing its search for acquisition opportunities within the basin. Together with

its subsidiary XTO Energy Inc., the company has
been meeting with small producers in the Permian to negotiate possible purchases and/or joint
ventures. Since January 2014, Exxon has executed
fve agreements, providing the company with an
additional 135,000 net operated acres. Exxon now
controls the drilling rights to about 1.5 million net
acres in the basin.

Recent acquisitions, divestitures
WPX Energy successfully closed the purchase of
privately held RKI Exploration & Production LLC
on Aug. 17, 2015. WPX paid $2.35 billion, plus the
assumption of $400 million of debt to acquire RKI,
which held 92,000 net acres in the Delaware Basin
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gives additional credit
for higher EUR levels in
and about 22 Mboe/d of existing production con- tight oil, gas and shale wells, tighter well spacing,
sisting of 53% oil, 16% NGL and 31% natural gas.
and long-term technology improvements beyond
RSP Permian closed its bolt-on acquisition in the EIA’s Base Case.
the Midland Basin on Aug. 25, 2015, for about
Stratas Advisors has observed several opera$274 million. The acquisition includes 5,700 tors increasing lateral lengths between 15% and
net surface acres located in the company’s core 50%, increasing average stages per well by about
operating area with 162 net horizontal drill- 30% and increasing the amount of proppant
ing locations that are prospective for five zones per well between 30% and 70%, all while reducin the Midland Basin. Existing production on ing well costs by 10% to 30% in the Midland and
the acquired acres was 2 Mboe/d, and the com- Delaware basins.
pany believes more than 85 MMboe of potential
reserves are located on this acreage.
Operator production
Linn Energy announced on Aug. 31, 2015, that To counter the effect of falling oil prices, Apache
the company has closed its sale of 6,400 net acres Corp. has lowered its well costs substantially with
in Howard County, Texas, for about $281 million. Delaware well costs falling 34% to $5.3 million per
The properties were prospective for the Wolfcamp, well and 25% to $5.9 million per well in the Midland
with about 2 Mboe/d of existing production and Basin. Apache also has reduced its rig count across
included 133 gross wells.
the board from 29 horizontal rigs in fourth-quarW&T Offshore announced that the company ter 2014 down to 10 rigs as of second-quarter 2015
entered into an agreement on Sept. 1, 2015, with with fve rigs in the Delaware Basin, three rigs in the
Ajax Resources LLC for the sale of W&T’s 25,800 Midland Basin and two rigs in the Central Basin
net acres in the Midland Basin for about $376 mil- Platform. In second-half 2015, Apache expected
lion. Production volumes in July 2015 were about 3 to average between 10 and 12 rigs in the Permian
Mboe/d stemming from 253 producing wells. The where Stratas Advisors estimated the company to
acreage is primarily located in Andrews, Gaines, drill about 190 wells. The Stratas Advisors producMartin and Dawson counties in West Texas.
tion estimate of 168 Mboe/d represents about 6% of
an increase over the full-year 2014 production averPlaywide production
age of 159 Mboe/d. Looking ahead, Stratas AdviVirtually all oil production in the southwestern sors expects Apache to ramp up its rig count and
region of the U.S. comes from the Permian Basin. increase production due to the advancements in
The EIA expects oil production to continue its drilling techniques, using the company’s optimized
Oil Production (Mboe/d)

Oil Production Estimates
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fracture designs, with an estimated production of
183 Mboe/d in 2016 and 205 Mboe/d in 2017.
Cimarex Energy has seen improvements in well
results due to changes in completion techniques
and the use of longer laterals. Cimarex also has
implemented an improved fracture design for its
5,000-ft lateral Wolfcamp wells by increasing the
fracture stages from 12 to 20 and increasing the
amount of proppant from 4 million pounds of
sand to 6 million pounds of sand. In Culberson
County, Texas, Cimarex has drilled 11 Wolfcamp
D wells with lateral lengths averaging 10,000 ft.
Cimarex has measured the performance of these

Mboe/d. Stratas Advisors also expects Cimarex
to continue to increase production due to the
advancements in its completion designs with an
estimated production of 78 Mboe/d in 2016 and
83 Mboe/d in 2017.
Chevron has been an active driller in the Permian
Basin since the 1920s. The company is currently operating 11 rigs in the Midland Basin and 10 rigs in the
Delaware Basin as of second-quarter 2015. For 2015,
Chevron estimates drilling more than 300 gross wells
throughout the Permian Basin. Stratas Advisors estimates year-end 2015 production of 165 Mboe/d, representing a 7% increase over 2014 production of 153
Mboe/d. Stratas Advisors also estimates Chevron to
ramp up in rig counts in 2016 in anticipation of the
commodity markets achieving a marginal rebound.
The Stratas Advisors’ estimates show 2016 production to average about 174 Mboe/d, representing a 5%
increase over 2015, and 2017 production to average
188 Mboe/d, representing an 8% increase over 2016.
Stratas Advisors believes that Chevron is positioned
accordingly to meet its long-term production estimates of 250 Mboe/d by 2020.
Since the downturn in commodity prices, Concho
Resources has reduced its rig count from a high of 37
in fourth-quarter 2014 to 30 in frst-quarter 2015 and
18 as of second-quarter 2015. Concho is currently
running nine horizontal rigs in the northern half of
the Delaware Basin, two rigs in the southern half of
the Delaware Basin, two rigs in the Midland Basin
and one rig in the New Mexico Shelf. Stratas Advisors

The EIA expects oil production to
continue its increasing trend as
new drilling in the southwestern
region targets the various stacked
tight oil formations.
recent wells over a 180-day period and has determined that these wells have improved by 49%
over wells drilled with shorter laterals averaging
5,000 ft. Cimarex also has expanded the use of
longer laterals into Reeves County with seven
Wolfcamp A wells using the 10,000-ft lateral
designs. For 2015, Stratas Advisors estimates
year-end production of 74 Mboe/d to represent
an 11% increase over 2014 production of 67

Permian Basin Production by Operator
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estimates Concho to maintain its current rig count
for the remainder of 2015 and drill about 240 wells
in the year. Stratas Advisors’ 2015 production estimate for Concho averages 103 Mboe/d, representing
about 26% of an increase over 2014 production of 80
Mboe/d. Moving forward, Stratas Advisors expects
the company to ramp up its rig count in anticipation of higher commodity prices to 19 rigs by 2017
to achieve an average estimated production of 122
Mboe/d in 2016 and 143 Mboe/d in 2017.
Devon Energy is currently focused within the Delaware Basin, targeting the Bone Spring Formation in
southeastern New Mexico with 10 rigs. Due to the
decrease in commodity prices, Devon has reduced
its rig count by 22% from 18 rigs in 2014 to 14 rigs
as of second-quarter 2015. During second-quarter
2015, Devon improved its completion designs by
optimizing sand volume, perforation clusters and
stage spacing. The average sand volume for Devon’s
second-quarter wells was about 1,500 lb per lateral
foot vs. the previous design of 600 lb per lateral foot.
The resulting 30-day IP rates on wells completed
during second-quarter 2015 averaged 1,400 boe/d,
which is about 50% higher than the company’s 900
boe/d type curve. Devon expects to drill about 140
gross wells in the Delaware in 2015 and Stratas Advisors estimates the company producing an average
of 102 Mboe/d in the Permian, representing a 6%
increase over 2014 production of 96 Mboe/d.
EOG Resources continues to actively test and
develop its positions in the Leonard Shale, Second Bone Spring Sand and Upper Wolfcamp
formations. The company expects to drill about
85 wells in the Permian Basin for 2015. Stratas
Advisors’ North American Shale operator forecast
expects production in 2015 to average 50 Mboe/d,
which will represent a 6% increase over the 2014
production average of 47 Mboe/d. Stratas Advisors anticipates EOG to modestly increase its well
completions for the remainder of 2015 and into
2016 as a result of the company high-grading its
capex toward the higher margin producing areas
of the Eagle Ford and Bakken. Stratas Advisors
estimates production to average 53 Mboe/d for
2016 and 56 Mboe/d for 2017.
Since its entry in the Midland Basin in 2010,
EP Energy has acquired about 1,000 sq miles

of 3-D seismic testing to further enhance the
company’s knowledge of the basin and also to
optimize the landing zones for each horizontal
well drilled within the targeted formations. EP
Energy also is evolving its completion designs
by implementing tighter stage spacing and
increased proppant usage. Due to the company’s enhanced completion techniques and well
designs, the company has increased its well-level
type curve recovery from 461 Mboe to 600 Mboe.
The company estimates drilling 30 wells in the
Midland Basin for 2015, and Stratas Advisors
expects year-end production to reach an average
rate of 16 Mboe/d, representing a 6% increase
over 2014 production of 15 Mboe/d. With EP
Energy’s recent enhancements in well design and
increased production efficiency, it is likely that
the company will be able to maintain its production increase despite the depressed market.
The company is also well-positioned for an accelerated production increase should the markets
rebound faster than anticipated.

Stratas Advisors’ EUR estimate
for the Delaware Basin is 540
Mboe and 385 Mboe for the
Midland Basin.
Due to the drop in commodity prices, Laredo
Petroleum reduced its rig count from nine rigs
in 2014 (six horizontal) to a current rig count
of four as of second-quarter 2015. Laredo has
implemented a multiwell pad drilling program
that is aimed to reduce overall well costs by about
$0.4 million per well and reduces cycle time from
spud to total depth. Stratas Advisors estimates
that Laredo will drill about 60 wells in 2015 by
running an average of four rigs for the year and
achieving an average production of 38 Mboe/d,
which will represent about 18% of an increase
over 2014 production of 32 Mboe/d. Stratas
Advisors expects the company to moderately
increase its rig count and well completions in
2016, pending admirable well productivity and
no further decreases to oil prices, and achieve
an estimated 2016 production of 41 Mboe/d. If
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the company continues to moderately increase
its rig counts, Stratas Advisors anticipates 2017
production to average 44 Mboe/d.
Since the downturn in commodity prices,
Occidental Petroleum reduced its rig count from
a high of 25 rigs in fourth-quarter 2014 to about
15 rigs as of second-quarter 2015. The company
expects to average 12 rigs during second-half
2015, resulting in an estimated year-end 2015
production rate of 253 Mboe/d. This rate will
represent a 14% increase over 2014 production of
222 Mboe/d. The increase in production is attributable to the company’s improvements in drilling
effciencies with its total days to drill dropping by
about 50% from 44 days in January 2014 to about
22 days in June 2015. The reduction in drilling
days also has saved the company more than $2
million per well. The Permian Basin has been the
main growth driver for Occidental’s upstream
division and Stratas Advisors expects the company to ramp up its rig count in the next few years
with an estimated production of 253 Mboe/d in
2016 and 272 Mboe/d in 2017.
Pioneer Natural Resources has reduced its horizontal rig count by about 60% due to the fall in
commodity prices from a high of 24 in late 2014 to
10 rigs in frst-quarter 2015. Pioneer has since initiated a rig-increase program to add two horizontal
rigs per month throughout the remainder of 2015,
along with six rigs to be added in frst-quarter 2016.
Given this expectation, Stratas Advisors estimates
year-end production to average 113 Mboe/d, representing a 14% growth rate over 2014 production
of 99 Mboe/d.

Economics
Stratas Advisors has calculated an average EUR
estimate for the Midland and Delaware basins
based off of historical well data from reported
well results. Stratas Advisors’ EUR estimate for
the Delaware Basin is 540 Mboe and 385 Mboe
for the Midland Basin. After compiling individual well data and calculating the EURs for each
basin, Stratas Advisors fnds that breakeven prices
range between $43/bbl and $80/bbl for the Midland Basin and between $43/bbl and $61/bbl for
the Delaware Basin. The breakeven analysis is
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based off of Stratas Advisors’ forward price curve
estimates for WTI and Henry Hub. Well costs in
the Permian Basin currently range from $5 million per well to $7.5 million per well and have
fallen between 10% and 30% from peak 2014
well costs. Further upside potential exists
for breakeven prices in the Midland and
Delaware basins as operators are confident
that the reduction in well costs has not yet
reached completion.

Summary
The Permian Basin continues to show production
growth of about 13% in 2015 despite the depressed
state of oil commodity prices. This trend is likely
to continue throughout the long term as operators maintain strategies of lowering well costs and
increasing drilling effciencies. Much of the total
production activity has not been as closely affected
by the downturn in oil commodity prices as seen in
other less developed shale plays across North America such as the Eagle Ford and Bakken. In total,
production stemming from the Permian Basin is
likely to double by 2025. Given the current development stage of the basin, there are vast areas left
to be developed.
Drilling activity is currently focused within the
Midland and Delaware basins, however, a few operators have been able to delineate and extend their
current strategies to include the New Mexico Shelf
and Central Basin Platform. If operators continue
this trend, production could increase faster than
current forecasts show.
Stratas Advisors forecasts growth in the Permian
Basin to exceed 2,912 Mboe/d in 2016 representing
a 2% increase in total production. It is anticipated
that the play will increase further in 2017 in conjunction with the expected increase in commodity prices. Stratas Advisors expects production to
increase by 4% to 3,089 Mboe/d by year-end 2017.
Production increases are likely to prevail given the
advancements in completion design and well recovery. In addition to the technical advancements seen
on a well level, service costs also have adapted to
the recent downturn, which is aiding operators in
maintaining their overall drilling and completion
well costs. n
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