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largest discoveries. (Photo courtesy of Apache Corp.)
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‘Multibillion’ is the key word for the Permian Basin whether it 

is the Alpine High discovery or acquisitions in the Midland and 

Delaware basins.

Capital Investment 
Pours into Profi table 
Permian Basin Acreage

By Scott Weeden
Contributing Editor

With the Davis Mountains in the background, the Alpine 
High covers more than 307,000 contiguous acres in the 
southern portion of the Delaware Basin in Reeves County, 
Texas. (Photo courtesy of Apache Corp.)
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Contiguous acreage is the driving force for 

operators in the Permian Basin seeking to 

drill laterals that are more than 10,000 ft long. The 

Permian Basin is a hotbed of acquisitions in U.S. 

shale plays as investors loosen up their pocket-

books for billion-dollar purchases.

The Permian Basin has seen 40 deals of at least 

$50 million in value totaling about $19.9 billion 

since January. In second-half 2016 the trendy Del-

aware Basin has taken over, racking up 13 deals 

worth $10.4 billion. Delaware land prices dou-

bled in the third quarter, averaging $28,000 per 

acre, compared with the fi rst quarter’s $13,800 

per acre, according to Hart Energy’s Oil and Gas 

Investor A&D database.

EOG Resources, RSP Permian, SM Energy, Silver 

Run Acquisition and PDC Energy have spent nearly 

$10 billion in six acquisitions of Permian Basin 

acreage since Aug. 8. The EOG and RSP acquisi-

tions were in the range of $2.5 billion each.

Not all of the companies are expanding through 

acquisitions. Apache Corp. has taken a different 

route through its discovery of the Alpine High 

Field in the southern Delaware Basin. “While other 

companies have focused on acquisitions during 

the downturn, we took a contrarian approach and 

focused on organic growth opportunities. These 

efforts have resulted in the identifi cation of an 

immense resource,” said Apache’s CEO and Presi-

dent John Christmann IV in a Sept. 7 press release.

Although the Permian Basin has been garnering 

most of the capital, “the Eagle Ford has a bright 

future,” said Gary Evans, CEO of Energy Hunter 

Resources, at the DUG Eagle Ford conference on 

Sept. 13. “I do believe the Eagle Ford has a bright 

future in picking up some of that new capital.”

There is a large U.S. inventory of about 3,900 

drilled but uncompleted wells (DUCs), according 

to Evans. “The largest DUC inventory is spread 

over the Permian Basin with about 1,200 DUCs and 

http://UGcenter.com
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the Eagle Ford with about 1,000 DUCs. As prices 

continue to increase gradually, you’ll see this DUC 

inventory decline.”

He asked if the Eagle Ford can be profitable at 

$30/bbl oil. “There’s no question it can. Some parts 

of the Eagle Ford and Permian Basin are profitable 

to drill with $30 oil. The driving force behind our 

ability to survive this downturn is our uncanny 

ability to continue to lower well costs, exceeding 

10% to 40%. Efficient operators are finding new 

opportunities in the Eagle Ford,” Evans said.

With oil at about $50/bbl, operators can con-

tinue to drive productivity gains. On the drilling 

side, that includes longer laterals in the Eagle Ford 

with 7,500-ft laterals trending at or below $5 mil-

lion and 10,000-ft laterals trending at or below $6 

million, he explained. Drilling cycle times continue 

to decline despite drilling longer laterals.

On the completion side, gains are achieved with 

enhanced completions using more sand, clusters 

and stages. Operators are identifying the best mix 

between fracture density and costs, Evans said.

And all of those drilling efficiencies and comple-

tion designs are being applied to new acreage in the 

Permian Basin and Eagle Ford Shale.

Apache gets Alpine High

Apache spent more than two years conducting 

extensive geologic and geophysical work, method-

ically accumulating acreage, strategic testing and 

delineation drilling to confirm the new Alpine High 

play, according to a Sept. 7 press release. 

With an estimated 75 Tcf of natural gas and 3 

Bbbl of oil in the Barnett and Woodford forma-

tions, the Alpine High Field in Reeves County could 

be the bellwether for extending the productive 

life of the Permian Basin for many more decades. 

Apache Corp. expects additional potential reserves 

in the shallower Pennsylvanian, Bone Spring and 

Wolfcamp formations. The leases extend into Pecos 

and Jeff Davis counties with smaller leaseholds.

Alpine High has 4,000 ft to 5,000 ft of stacked 

play for these five distinct formations. The com-

pany has an estimated 2,000 to more than 3,000 

potential drilling locations in the Woodford and 

Barnett only. These two zones can support a six-rig 

program for more than 20 years.

A 4,100-ft lateral in normally pressured zones 

would cost an estimated $4 million per well, while 

a lateral in overpressured settings would cost $6 

million per well, the company said.

Apache already has drilled 19 wells in the play 

and nine wells had limited production due to infra-

structure constraints. Of these nine wells, six are 

in the Woodford and one well each in the Barnett, 

Wolfcamp and Bone Spring formations.

“We have thousands of low-risk locations in the 

Woodford and Barnett formations alone, and we 

are looking forward to further delineating what 

we believe will be a significant number of oil-prone 

locations in the Pennsylvanian, Wolfcamp and 

Bone Spring,” Christmann said.

The company increased its 2016 capital spend-

ing by about $200 million and raised its full-year 

capital guidance to about $2 billion. Capital spend-

ing on the Alpine High play in 2016 will represent 

more than 25% of Apache’s total capital spending 

program. The company’s minimum retention pro-

gram involves four to five rigs drilling 60 to 80 wells 

per year in the Woodford and Barnett only.

The company does face several challenges in the 

Alpine High. The first, as previously mentioned, is a 

lack of infrastructure. The second biggest challenge 

is a lack of water. 

San Soloman Springs, which are artesian springs 

near Balmorhea, Texas, fill a huge pool with 3.5 mil-

lion gallons of water in the Balmorhea State Park and 

WPX entered 
the Permian 
Basin in 2015 by 
acquiring RKI 
Exploration and 
Production’s 
Delaware Basin 
development 
for $2.75 billion. 
(Photo courtesy 

of WPX Energy)

http://hartenergy.com
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fl ow more than 22 million gallons per day through 

canals to dry farmland to the west. The pool is a tour-

ist attraction, and the springs are the source of water 

for the town. The local government is concerned 

about water rights and the future of the springs.

Apache is aware of the concerns and is working 

with the local and state governments to fi nd a solu-

tion for its water needs while protecting the aqui-

fers feeding the springs. The company promised 

not to drill on or under the state park.  

Acquisitions take center stage 

in downturn

Six of the most recent large acquisitions in the 

Permian Basin ranged from about 25,000 net acres 

to 186,000 net acres. EOG’s acquisition of Yates 

Petroleum was valued at $2.5 billion and included 

186,000 net acres in the Permian Basin and 138,000 

net acres on the Northwest Shelf.

Yates had stacked pay in the Delaware Basin 

that is highly prospective for the Wolfcamp, Bone 

Natural gas production in Mexico has declined by 26% over 

the last 10 years. The declining production has not stopped 

Mexico’s growing demand and has created an increasing need 

for imports, which can be a boon for Eagle Ford producers.

“When we start looking at natural gas demand [in Mex-

ico], how much more gas is going to be needed for Mexico to 

do what they need to do?” asked Glenn Hart, president and 

CEO for Laredo Energy, at the DUG Eagle Ford conference 

on Sept. 14. Mexico is expected have a shortfall of natural 

gas of 4.1 Bcf/d in 2016.

“A lot of the extra demand comes from the fact that some 

of the growing population centers on Mexico really having 

nothing but coal or not enough power supply. A lot of gas is 

going to pipelines to areas where there’s never been natural 

gas service,” he explained.

Hart pointed out that in the commodity world, the com-

panies closest to the markets are the ones who win. “Even 

right now I am not aware of anybody getting a better netback 

pricing for natural gas than what we’re getting in South Texas 

on the open market today. Every element of demand (pipe-

lines, LNG exports and domestic market) is there for South 

Texas producers.”

Webb County is the largest natural gas producing county 

in Texas. The county is on the border with Mexico. Laredo 

Energy has been selling natural gas to Mexico for fi ve years. 

“One of our major aspects of our company is our strategic 

location next to the emerging natural gas markets in Mex-

ico,” Hart said.

Mexico is expecting to grow its domestic pipeline net-

work by 67% over the next fi ve years. With the recent 

energy reforms, natural gas producers can sign supply 

contracts directly with industrial customers and power 

plant operators. 

A 50:50 joint venture between Howard Energy Partners 

and Grupo CLISA calls for constructing the Neuva Era Pipe-

line, which is a 191-mile, 36-in./30-in. pipeline from Webb 

County to Monterrey, Mexico. The pipeline is anchored by 

a 25-year contract with Comisión Federal de Electricidad 

for 504,000 MMBtu/d.

A Webb County natural gas hub is emerging around 

the Howard Energy Nueva Era Pipeline. “This is the place 

where gas is gathering that is going to be hugely important 

to the supply,” Hart said.

Mexico Offers Even Bigger Market for Eagle Ford Gas

The Nueva Era Pipeline is being built from Webb County, Texas, to 

Monterrey, Mexico. (Image courtesy of Laredo Energy)

Escobedo

Monterrey

U.S.-Mexico Border

http://hartenergy.com
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Spring and Leonard Shale formations. The Yates 

leasehold on the Northwest Shelf in southeastern 

New Mexico is prospective for the Yeso, Abo, Wolf-

camp and Cisco formations. 

EOG expected to begin drilling on the Delaware 

Basin acreage in late 2016 with additional rigs in 

2017. About 74% of the Yates leasehold was HBP. 

The added acres will allow longer laterals. There are 

about 1,700 net premium locations in the acreage. 

RSP Permian acquired Silver Hill Energy Partners 

LLC and Silver Hill E&P II LLC for a total purchase 

price of about $2.4 billion. Silver Hill comprised 

two privately held entities controlled by affi liates of 

Kayne Anderson Capital Advisors LP that collectively 

own 41,000 net acres in northeast Loving and north-

west Winkler counties, Texas, which included about 

1,950 net total undeveloped locations. Current net 

production from 58 producing wells (49 horizontal 

wells) was about 15,000 boe/d.

There are about 250,000 net effective horizontal 

acres across seven horizontal pay zones, including 

the Lower Wolfcamp A, Wolfcamp B, Second Bone 

Spring, Third Bone Spring, Avalon and Brushy 

Canyon. One operated rig holds acreage position. 

RSP  expected to add a fourth horizontal rig 

to its Midland Basin properties as well as a third 

horizontal rig to its newly acquired Delaware Basin 

acreage in second-quarter 2017 and a fourth rig in 

fourth-quarter 2017.

In an Aug. 23 press release, PDC Energy Inc. 

said it entered into definitive agreements to 

acquire two privately held companies managed by 

Kimmeridge Energy Management Co. with 57,000 

net acres in Reeves and Culberson counties, Texas, 

for about $1.5 billion. 

Net production was about 7,000 boe/d from 21 

horizontal wells, with two additional wells in the 

completion and fl owback phase. The transaction 

was expected to close in fourth-quarter 2016.

PDC acquired more than 700 gross estimated 

horizontal drilling locations targeting the Wolf-

camp A, B and C with signifi cant upside potential. 

About 30% of the leases are HBP with development 

plans covering lease expirations.

New company Centennial Resource Development 

Corp. will be formed when Silver Run Acquisition 

Corp. wraps up its acquisition of Centennial Resource 

Production LLC for $1.38 billion, gaining a foothold 

of 42,500 acres in the southern Delaware Basin with 

about 7,200 boe/d of net production. The new com-

pany is a pure-play core Delaware Basin company.

The purchase included 1,357 gross identifi ed 

potential horizontal drilling locations. 

Silver Run agreed to acquire an 89% controlling 

interest in Centennial in July from funds con-

trolled by, and affi liates of, NGP Energy Capital 

Management LLC. In connection with the clos-

ing, Riverstone and certain Riverstone-controlled 

investment funds purchased about $810 million 

of Silver Run Class A common stock. In addition, 

certain funds managed by Capital World Investors 

and certain funds managed by Fidelity Manage-

ment and Research Co. purchased an aggregate of 

$200 million of Silver Run stock. Proceeds of both 

stock sales were used to fund a portion of the cash 

consideration for the acquisition.

Double acquisition adds 60,000 acres

SM Energy Co. entered into a defi nitive purchase 

agreement on Aug. 8 to acquire 24,783 net acres for 

$980 million in Howard County, Texas, followed by 

an agreement on Oct. 18 to acquire 35,700 net acres 

for $1.1 billion in Howard and Martin counties, 

bringing the company’s Midland Basin footprint 

to 82,450 net acres.

The company completed the earlier acquisition 

from Rock Oil Holdings LLC. The acreage position 

is largely contiguous and includes net production 

of about 4,900 boe/d (with two new wells that were 

scheduled to come online in August 2016) and 

6 MMboe of proved developed producing reserves. 

The purchase price is $980 million, and the seller is 

Rock Oil Holdings LLC.

SM Energy President and CEO Jay Ottoson said 

in a press release, “We expect that the implemen-

tation of pad drilling, reservoir modeling, zipper 

fracks and leading-edge completion technologies 

will add value from the start. We anticipate running 

one rig in the area in fourth-quarter 2016 and two 

rigs throughout 2017. As a result, we are increas-

ing our estimate of total capital spend for 2016 by 

approximately $15 million to $20 million.”

The transaction was expected to close in Decem-

ber with an effective date of Sept. 1. The second 

http://hartenergy.com
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acquisition was partially contiguous to the earlier 

acquisition. The seller was QStar LLC, which was a 

portfolio company of EnCap Investments LP and 

a related entity. 

With this transaction, the company expected 

to add a fourth rig in fourth-quarter 2016 and 

increase its operated fleet to six rigs in early 2017. 

At the same time SM Energy entered into an 

agreement to sell its Williston Basin assets outside of 

Divide County to Oasis Petroleum for $785 million. 

The company also was on track with the planned 

sale of its nonoperated assets in the Eagle Ford.

Companies merge  

Midland Basin acreage

Two Ft. Worth, Texas, companies entered into a 

definitive merger agreement that involved more 

than 63,000 core net acres in the Midland Basin 

primarily in Midland, Martin, Howard and Glass-

cock counties. 

Double Eagle Lone Star LLC and Veritas Energy 

Partners Holdings LLC will take the name of Dou-

ble Eagle Energy Permian LLC when the merger is 

completed. The new company will be a pure-play 

E&P company focused on the Midland Basin. The 

value of the merger was not disclosed.

The assets will be more than 70% operated. The 

acreage owned by the two companies is contig-

uous on a large portion of the acreage. Double 

Eagle Energy Permian expected to accelerate drill-

ing horizontal wells.

Eagle Ford acquisitions

Newfield Exploration Co. completed its previously 

disclosed transactions to sell its producing oil and 

gas properties and undeveloped acreage in the 

Eagle Ford Shale to Protégé Energy III LLC and 

conventional natural gas assets in South Texas to 

an undisclosed party on Sept. 27. Combined pro-

ceeds from the sales were about $380 million.

Teal Natural Resources is a company that 

was formed in March 2016 with an initial equity 

investment of $125 million from Natural Gas 

Partners and Pearl Energy Investments. The com-

pany completed its first acquisition in July 2016 

of 2,800 net acres, which is 99% HBP. There are 

25 wells producing 1,050 boe/d. Teal operates the 

assets in Karnes, Live Oak and Atascosa counties 

in Texas.

“It is a great asset for us to pick up for acquisi-

tion and really plant our flag in the Eagle Ford. This 

is the right place for a private-equity-backed com-

pany to enter the play. We think there is going to 

be an acceleration of opportunities going forward,” 

said Teal’s CEO John Roby at the DUG Eagle Ford 

conference on Sept. 14.

“We’re a private company. We’re building assets 

to sell within a three- or four- or five-year time frame. 

Our goal is to create a turnkey asset we can sell and 

provide a recipe for success going forward.” n

The estimated 
cost of an 
Approach 
Resources well 
in the Midland 
Basin is about 
$3.7 million. 
(Photo courtesy 

of Approach 

Resources)

http://hartenergy.com
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the wellbore below (see charts at right). The data reveals 
 the presence and type of any interzone communication  
(e.g., natural fractures or cement failure) and identifies the 

presence and source of near-wellbore restrictions. These 

stage-by-stage details provide critical insights operators are 

using to optimize frac design and frac spacing. 

Consistent frac placement plus downhole data is your fastest 

route to truly optimized completions and field-development 

strategies. Learn more at ncsmultistage.com.

Predictable, verifiable, and repeatable frac spacing and propped volume 

facilitate formation-specific, well-to-well optimization across entire fields

Recorded pressure and temperature at and below the frac zone for ten 

stages. The data identifies any interstage communication and describes 

important frac and formation characteristics.

The Multistage Unlimited frac-isolation system is the world’s leading coiled-tubing frac technology, with more than 137,000 stages completed.

©2016, NCS Multistage, LLC. All rights reserved. Multistage Unlimited and “Learn from every frac.” are trademarks of NCS Multistage, LLC. 

 Learn from every frac.
TM

ncsmultistage.com
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Anadarko Petroleum Corp.

In the Delaware Basin of West Texas, Anadarko 

Petroleum Corp. remained focused on finding and 

developing natural gas and NGL. The company con-

tinued its delineation program, running six drilling 

rigs across its 600,000-acre gross position, according 

to its second-quarter 2016 report on July 26. 

Its 2015 drilling program targeted the Wolf-

camp, Second Bone Spring and the Avalon 

Shale play. Anadarko drilled 80 operated wells 

and participated in 49 unoperated wells, aver-

aged record net sales volumes of 41,000 boe/d 

and exited the quarter at about 45,000 boe/d. 

The company has continued its delineation 

program, running six rigs to further its under-

standing of both the vertical and areal poten-

tial across its 600,000-gross-acre position in the 

heart of the play. 

With the discovery of the Alpine High Field and the lowest 

development costs, the Permian Basin continues to attract investors 

while the Eagle Ford bides its time. 

Permian Basin Outruns 

Other Shale Plays 

By Scott Weeden
Contributing Editor

With the West Texas Intermediate oil price hovering slightly above $50 in mid-October 2016, oper-

ators were hedging production at prices above $60, which gives the companies added financial 

flexibility should prices decline again.

The Permian Basin remained the most active U.S. play with slightly more than 200 rigs drilling. Even 

at lower oil prices, operators can make money in the basin. With the higher price, several companies that 

had suspended operations when prices were below $30 are now beginning to ramp up operations primarily 

by lowering their inventories of drilled but uncompleted wells.

In the Eagle Ford Shale, operators are more cautious as costs are higher in the play and require an increase 

in the oil price to bring wells back to profitability. That hasn’t stopped innovation, especially on the com-

pletion side. Several operators get improved internal rates of return on their assets at $40/bbl to $50/bbl.

The biggest source of optimism in the plays is the number of companies that are planning to add 

drilling rigs during fourth-quarter 2016. Of course the caveat is that rigs will be added if the price of oil 

remains fairly steady in the $50 range. Flexibility remains the key to a company’s financial health.

A majority of operators were seeking lease acquisitions as bolt-ons to their existing acreage. The com-

panies need the contiguous acreage so that laterals longer than 10,000 ft can be drilled to lower cost per 

foot and improve production.

The following section is a sampling of the key players in both the Permian Basin and the Eagle Ford 

Shale, providing the latest information on company activities in the regions. 

Key Players

http://hartenergy.com
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The company brought 40 Eagle Ford wells 

online in the Maverick Basin in second-quarter 

2016 by capitalizing on existing infrastructure.

The company continued to focus on improving 

its cost structure, delivering efficient production 

and delineating its position in the Delaware Basin 

during 2015. “Additional production flexibility for 

2016 was provided by infrastructure expansions 

primarily in the Delaware Basin, reductions in com-

pletion costs across the region and the systematic 

buildup of intentionally deferred completions in 

the Eagle Ford Shale and Delaware Basin,” accord-

ing to Anadarko’s 2015 annual report.

The company identified thousands of potential 

drilling locations in the Wolfcamp Formation that 

are expected to provide substantial opportunity 

for its future activity in the basin. Anadarko has 

about 346,000 gross acres and more than 1,300 

producing wells. 

Anadarko averaged four drilling rigs, drilled 183 

wells, completed 179 wells and brought 201 wells 

online in 2015. 

The company has about 2 Bboe net resources in 

the Delaware Basin. The company is continuing to 

optimize spacing and completion design and test 

stacked oil potential.

Anadarko also has 156,000 gross acres in the 

Eaglebine Shale in Southeast Texas. In 2015 the 

company drilled 24 operated horizontal wells with 

a one-rig program. 

Apache Corp.

The biggest blockbuster in the Delaware Basin was 

reported in early September by Apache Corp. The 

discovery—called the Alpine High Field—is mainly 

in Reeves County, Texas, and contains an estimated 

75 Tcf of natural gas and 3 Bbbl of oil.

Apache has leased 307,000 contiguous net acres 

in the southern portion of the Delaware Basin. The 

company drilled 19 wells. Alpine High has 4,000 

ft to 5,000 ft of stacked pay in the Bone Spring, 

Wolfcamp, Pennsylvanian, Barnett and Woodford 

formations, according to a September press release.

This is the culmination of more than two years 

of work. Apache’s CEO and President John Christ-

mann IV said, “We have thousands of low-risk 

locations in the Woodford and Barnett formations 

alone. We [will be] further delineating what we 

believe will be a significant number of oil-prone 

locations in the Pennsylvanian, Wolfcamp and 

Bone Spring.”

In the company’s second-quarter 2016 report on 

Aug. 4, the company said it placed on production 

20 gross-operated wells during the quarter.

The company placed the Blue Jay 103H Third 

Bone Spring well on production in the Delaware 

In the Maverick 
Basin, Anadarko 
brought 40 
Eagle Ford 
wells online 
in second-
quarter 2016 
by capitalizing 
on existing 
infrastructure. 
(Photo courtesy 

of Anadarko)
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Apache placed 20 gross-operated wells 
on production in second-quarter 2016. 
(Photo courtesy of Apache Corp.)
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Basin. The well achieved a 30-day average rate of 

nearly 3,200 boe/d, according to a press release.

“As oil prices have begun to show modest signs 

of improvement relative to the first quarter, Apache 

is slowly deploying incremental capital. The com-

pany recently added a rig in the Midland Basin,” the 

company noted.

The company adjusted its capital program in 

conjunction with second-quarter 2016 results and 

allocated 39% of its 2016 capital program to the 

Permian Basin.

In the Midland Basin a 5,280-ft horizontal Wolf-

camp well was expected to cost less than $4 million 

while a 7,920-ft Lower Spraberry well was expected 

to be less than $4.5 million, according to the com-

pany’s first-quarter 2016 report.

Approach Resources

Completion activity by Approach Resources was 

resumed in second-quarter 2016 following a sus-

tained price correction during the quarter, accord-

ing to a company presentation at EnerCom’s The 

Oil and Gas Conference 21 on Aug. 16.

The company has 126,000 net acres with 167 

MMboe of proved reserves in the Permian core 

operating area. There are about 1,800 identified 

horizontal drilling locations targeting the Wolf-

camp A, B and C.

The company suspended all drilling and comple-

tion activity in August 2015 as commodity prices 

continued to decline. “From August 2015 to May 

2016, Approach did not bring any new wells online. 

During those nine months, our production has been 

on a normal, forecasted decline,” said Ross Craft, 

chairman and CEO for Approach, in the company’s 

second-quarter 2016 results press release.

“In late second-quarter 2016 we completed two 

horizontal wells in the Baker area (Wolfcamp B 

and C completions), utilizing our 2015 enhanced 

completion design,” he continued. The company 

had seven drilled but uncompleted wells as of June 

30. The company planned to complete three wells 

in third-quarter 2016. 

Approach has a stable leasehold, mostly HBP. 

“Improving commodity prices would allow 

[Approach] to seamlessly increase the capital bud-

get from about $20 million to about $80 million,” 

according to the presentation.

The company reached a low of $4.56/boe for 

lease operating expenses in the second quar-

ter, which is a record since it began horizontal 

Wolfcamp development. Drilling and comple-

tion costs were down about 18% in the quarter 

compared to the 2015 average drilling and com-

pletion cost. The cost to drilling and complete a 

well is low due to shallow depth, efficiency and 

existing water system. 

BHP Billiton

In the Eagle Ford BHP Billiton sees the midstream 

as its access to export. It is a small extension of the 

upstream as well. The company operates about 500 

wells in the Eagle Ford.

BHP was running 42 rigs in 2012. “We have one 

or two rigs operating in Karnes and DeWitt coun-

ties,” said Jon Krome, transformation executive and 

head of continuous improvement for BHP, at the 

DUG Eagle Ford conference in September. “Our 

Approach Resources 
resumed its completion 
activity in second-quarter 
2016. (Photo courtesy of 

Approach Resources)
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own work has diminished greatly because of the 

lower oil prices.”

The Eagle Ford is currently the company’s larg-

est play. “Although we refer to it as our gem right 

now, particularly in the Blackhawk Field in Karnes 

County. Our real long view is in the Permian where 

we think the Permian has just been touched.”

Krome said the company reduced opex by 22.5% 

in conventional assets in 2016. In North American 

shale BHP reduced its opex 12.5% using a Trans-

formation Program for continuous improvement. 

“In shale we take a look at the unit cost. We did 

reduce our unit costs substantially in 2015 as well 

as our drilling costs in the prior two years by about 

40% per year for each of those,” he explained.

“In the end, we believe we’re well positioned for 

success in the Eagle Ford, where we are one of the 

bigger producers, and we want to stay that way. 

We’ve made some great progress in safely reducing 

costs. We are not satisfied yet. There is more to 

come. We want to get really, really profitable in a 

low-price environment.”

Callon Petroleum Co.

Two transactions were closed by Callon Petroleum 

Co. in the Midland Basin in second-quarter 2016 

that included the establishment of a new core oper-

ating area in Howard County, Texas. The company 

then completed a review of its operational plans for 

the 2016 balance. Callon added a second horizontal 

drilling rig, which will operate in the WildHorse 

area in Howard County. 

The second horizontal rig was returned to ser-

vice after being idled in first-quarter 2016. The rig 

will be focused initially on program development of 

the Wolfcamp A zone in the WildHorse area after 

drilling two 10,000-ft lateral wells targeting the 

lower section of the Lower Spraberry at the Carpe 

Diem Field. 

Callon had 93 net wells producing from five 

established zones as of June 30. During second-quar-

ter 2016, the company drilled six gross (3.7 net) hori-

zontal wells, completed five gross (3.4 net) horizontal 

wells and had six gross (4.2 net) drilled but uncom-

pleted wells, according to the quarterly report. 

Callon’s longer term development plans include 

adding a third horizontal rig during first-half 2017. 

The three-rig program, starting in January 2017, 

would deliver cash-flow neutrality at about $50/bbl 

in 2018, the company said.

Callon said it was drilling a 13-wells-per-section 

Lower Spraberry spacing test in the Monarch area 

in Midland County, according to its August 2016 

investor presentation. The area had four producing 

zones, and the company was expecting to add the 

Wolfcamp A in late 2016. 

Callon was building out infrastructure in 

advance of starting an operated drilling program 

in fourth-quarter 2016 in the WildHorse area.

The company had about 909 identified 

locations in the Ranger, WildHorse and 

Monarch areas, according to the second-quarter 

report. Callon planned to drill 15 gross (10.2 

net) wells and complete 15 gross (10.3 net) wells 

in second-half 2016.

Carrizo Oil & Gas Inc.

In the Eagle Ford Shale, Carrizo 

drilled 19 gross operated wells 

during second-quarter 2016 and 

completed 19 gross wells. Carrizo 

had 33 gross operated Eagle Ford 

drilled but uncompleted wells at the 

end of the quarter. The company 

was operating two rigs in the Eagle 

Ford and expected to drill about 67 

gross operated wells and complete 

68 net operated wells in the play 

during 2016.
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Carrizo drilled 
19 gross 
operated wells 
during second-
quarter 2016 
and completed 
19 gross wells in 
the Eagle Ford 
Shale. (Photo 

courtesy of 

Carrizo)

According to the second-quarter 2016 report 

on Aug. 4, drilling and completion (D&C) capex 

was $103.3 million. About 80% of the D&C spend-

ing was in the Eagle Ford Shale with the balance 

weighted toward the Delaware Basin. 

“Given the improvement in the commodity price 

outlook since the beginning of the year, Carrizo 

has elected to eliminate the D&C holidays it had 

originally scheduled for a portion of fourth-quarter 

2016,” the company said. 

In the Lower Eagle Ford, Carrizo developed its 

acreage on 330-ft spacing for more than two years. 

The company believed that the majority of the acre-

age tested warranted development at this spacing, 

according to a press release.

The company temporarily added a second frac-

turing crew in the Eagle Ford during the third quar-

ter to simultaneously fracture pads located in close 

proximity, which should result in a more efficient 

development of the area. 

Carrizo increased its 2016 D&C capex guidance 

to $370 million to $380 million from $270 million 

to $290 million.

Carrizo President and CEO S.P. “Chip” John-

son IV said, “Our inventory of de-risked drilling 

locations in the Eagle Ford Shale continues to 

expand as a result of our downspacing initiatives. 

Based on results to date, we are increasing our esti-

mate of future de-risked drilling locations in the 

play to more than 1,000 net locations, excluding 

stagger-stack potential. The company had three 

stagger-stack pilots with more than six months of 

production history.”

Chesapeake Energy Corp. 

In looking at Chesapeake Energy Corp.’s rate of 

return (ROR), the company has an ROR in the 

Eagle Ford of about 25% on wells with laterals that 

are 5,300 ft to 5,600 ft. The company increased its 

lateral length to 10,500 ft for its 2016 development 

program, increasing its ROR to 65%.

“We started the long-lateral technology a few 

years ago. It has taken a lot of work from our reg-

ulatory and land teams to start piecing together 

these long laterals. We expect the wells we spud in 

fourth-quarter 2016 to average 10,500 ft in length,” 

said Jason Pigott, executive vice president of oper-

ations at the Southern Division for Chesapeake, at 

the DUG Eagle Ford conference in September. 

By going to the longer laterals, “we’ve gone from 

wells that were costing $1,000/ft [year-end 2014] 

to $430/ft in second-quarter 2016. By the end of 

[2016], we expect to be closer to $400/ft,” he con-

tinued. “Rig count is not as important to us as it 

was in the past. We have three rigs drilling 10,000-ft 

wells. We are effectively drilling six wells worth of 

inventory or footage on a year’s basis.”

http://hartenergy.com
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Chesapeake has taken on a manufacturing 

approach to drilling. It was taking eight days from 

spud-to-rig release to drill a well. “For us to drill in 

second-quarter 2015, well costs were $2 million. 

We ended second-quarter 2016 at $1.5 million,” 

Pigott said.

On the completion side the company also 

made huge strides, he continued. Several company 

records were achieved, including completing 16 

stages in a single day and a single crew completing 

284 stages in a month and 757 stages in a quarter.

The company had 5,260 well locations in the 

Eagle Ford as of Sept. 8. 

Chevron Corp.

Chevron Corp. was the largest net acreage holder 

with about 2 million lease acres in the Permian 

Basin. Estimated potentially recoverable reserves 

were estimated at 9 Bboe in 2016. Chevron 

produced its 5 billionth barrel from the Permian 

in 2011. 

Production in the Permian Basin in 2015 aver-

aged 96,000 bbl/d of crude oil, 320 MMcf/d of nat-

ural gas and 25,000 bbl/d of NGL.

Chevron’s overall shale and tight-gas production

increased by 50,000 bbl/d primarily due to growth 

in the Midland and Delaware basins in the Permian, 

according to the company’s second-quarter 2016 

report released on July 29. The Marcellus in the U.S. 

Appalachian Basin, Vaca Muerta in Argentina and 

Duvernay and Liard basins in Canada also reflected 

year-on-year growth, said Jay Johnson, Chevron’s 

executive vice president, upstream.

The company wants to grow its Permian busi-

ness, so it added an additional rig in August. Chevron 

expects to have four additional rigs by year-end 2016, 

bringing the company’s total to 10 rigs in the Permian. 

“One of our primary benchmarking metrics for 

our Permian assets is development cost per barrel. 

Since second-quarter [2015], we’ve reduced our unit 

development costs by approximately 30%,” he said. 

“We’ve been able to accelerate our performance 

improvements by incorporating industry-best prac-

tices and applying lessons learned from our joint 

ventures and contractors.”

The company’s drilling and completion cost per-

formance has shown improvement from recent pad 

drilling programs. For example, 7,500-ft laterals in 

the Midland Basin are averaging $5.6 million per 

well, which is a 25% reduction from March 2016, 

he explained.

Chevron put its 100th company-operated hor-

izontal well on production in the second quarter 

and continued to gain confidence in its acreage 

characterization and performance.

Cimarex Energy Co.

About $314 million had been invested by Cimarex 

Energy in exploration and development in first-half 

2016. Capital investment for the year was expected to 

be $750 million. A portion of the additional capital 

will be used to accelerate well completions in both 

the Permian Basin and the Midcontinent region. 

The company increased its rig count to five rigs 

for the rest of 2016, according to its second-quarter 

2016 report on Aug. 3. Three rigs were operating 

in the Delaware Basin. Cimarex had 26 gross (17 

net) drilled but uncompleted wells in the Delaware 

Basin as of June 30.

Cimarex completed and brought online 13 gross 

(nine net) wells in the Permian region during the 

second quarter. The wells included eight Second 

Bone Spring wells and five Wolfcamp wells.

The company had fifteen 10,000-ft Lower Wolf-

camp wells producing. The Flying Ebony 19 State 

A #5H well was recently completed using a larger 

Chevron 
expects to have 
four additional 
rigs year-end 
2016, bringing 
the company’s 
total to 10 rigs 
in the Permian. 
(Photo courtesy 

of Chevron)
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stimulation. The average 30-day gross peak pro-

duction was 3,127 boe/d, which is 35% above the 

average of the previous 14 wells.

The company has 230,000 acres in the Delaware 

Basin with multiple Wolfcamp targets. Cimarex has 

100,000 net acres in Culberson County, Texas, in a 

joint development agreement with Chevron. 

Twenty long-lateral Lower Wolfcamp and 11 

Wolfcamp wells are producing. The company has 

a six-well downspacing pilot with 7,500-ft laterals 

in a stacked and staggered well pattern. Wells were 

completed with 2,400 lb of sand per foot at a well 

cost of $8.8 million.

Upsized hydraulic fracturing improved Cimar-

ex’s Second Bone Spring result in Eddy County, 

N.M. The fracturing program was increased from 

nine to 15 stages. There are 100 locations identified. 

The first 7,000-ft lateral had an average 30-day peak 

IP of 2,753 boe/d.

Concho Resources Inc.

Concho Resources had 17 rigs running in the Perm-

ian, which was the largest program in the region, 

as of Sept. 1. The company had more than 18,000 

identified horizontal drilling locations.

Concho added about 40,000 net acres to its core 

position in the Midland Basin from Reliance Energy 

for about $1.625 billion, according to an Oct. 4 

press release. The acquired assets were located in 

Andrews, Martin and Ector counties in Texas. Con-

cho was running one rig on the acquired assets and 

planned to add a second rig in early 2017.

The company reduced per lease operating 

expense by 20% year over year and quarter over 

quarter, according to its second-quarter 2016 

report released in August.

“Our updated 2016 outlook for annual production 

growth and lower cash opex reflects the quality of our 

assets and our efforts to pursue sustainable efficiencies 

that enhance full-cycle returns,” said Concho Chair-

man, CEO and President Tim Leach in the report.

“During second-quarter 2016, Concho averaged 

13 rigs, compared to 10 rigs in first-quarter 2016. 

Concho started drilling or participating in 55 gross 

wells (48 operated wells) and completed 55 gross 

wells,” the report stated. 

The oil-rich Avalon Shale in Lea County, N.M., 

continued to be a key focus. The company delin-

eated the multizone potential of the Avalon Shale 

with production data indicating that the upper and 

lower zones are distinct targets.

Concho planned to drill substantially all wells 

to about 10,000 ft in lateral length during 2016. 

The average lateral length for the 13 gross oper-

ated wells drilled in the Midland Basin during sec-

ond-quarter 2016 was about 10,000 ft.

During first-half 2016, the company tested com-

pletion designs using various sand concentrations. 

The company currently has six horizontal rigs in 

the Midland Basin and two horizontal rigs in the 

New Mexico Shelf.

ConocoPhillips

The majority of ConocoPhillips’ 2015 onshore 

production originated from the Eagle Ford, Perm-

ian, San Juan and Bakken. The company focused 

its onshore activities in 2015 on continued devel-

opment of emerging and existing assets, with an 

emphasis on areas with low cost of supply, particu-

larly in growing unconventional plays. 

ConocoPhillips has about 216,000 uncon-

ventional net acres in the Eagle Ford and about 

102,000 unconventional net acres in the Permian. 

The company’s 2015 drilling activity levels 

declined relative to 2014 due to reduced capital 

spending in the low commodity price environment, 

according to its 2015 annual report. 

The Eagle Ford continued full-field develop-

ment in 2015 with the majority of the development 

program being drilled on multiwell pads. The com-

pany operated six rigs on average in 2015, resulting 

The prolific 

oil-producing 

Bone Spring 

and Wolfcamp 

formations 

account for 

most of Cimarex 

Energy’s current 

Permian Basin 

activity and 

production. 

(Photo courtesy 

of Cimarex 

Energy)
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in 136 operated wells drilled and 150 operated wells 

brought online.

“Within our Eagle Ford and Bakken portfolio, 

there are defi nitely attractive investment opportuni-

ties that have a strong rate of return at $45 per barrel 

or more,” said Matt Fox, executive vice president of 

E&P, in the company’s fi rst-quarter 2016 report.

The Wolfcamp and Bone Springs in the Delaware 

Basin were among the focus areas. In 2015 Con-

ocoPhillips drilled 21 unconventional wells in the 

Delaware Basin and continued to assess and appraise 

this and other unconventional opportunities.

“The unconventionals produced 262,000 bbl/d, 

down 4% from second-quarter 2015. That’s a 

better performance than we had expected, driven 

primarily by better well performance in the Eagle 

Ford and the Bakken. Now that we’re running with 

three rigs, we expect decline in the unconventionals 

to steepen somewhat in second-half [2016],” said 

Al Hirshberg, ConocoPhillips’ executive vice 

president,  production, drilling and projects, in an 

investor presentation on July 28.

Additionally, 2016 capex was lowered to $5.5 

billion from $5.7 billion as of July 28.

Devon Energy Corp.

Signifi cant progress in lowering operating costs in 

the Delaware Basin was detailed by Devon Energy 

Corp. in its second-quarter 2016 operations report 

on Aug. 2. Lease operating expenses reached a 

record low for the quarter of $8.82/boe, which was 

48% less than peak rates in early 2015.

The company began producing from eight wells 

in the Second Bone Spring Formation. Five of these 

development wells exceeded the company’s type 

curve expectations by 50%. 

The majority of the company’s leasehold is 

in the Delaware Basin in southeast New Mexico.  

Devon has 585,000 net risked acres by formation. 

Second-quarter net production was 65,000 boe/d. 

About 5,200 risked locations (more than 16,000 

unrisked locations) had been identifi ed in the basin. 

ConocoPhillips 
had 216,000 
unconventional 
net acres in 
the Eagle Ford 
in 2015. (Photo 

courtesy of 

ConocoPhillips)

Lease operating expenses for Devon 
reached a record low of $8.82/boe in the 
Delaware Basin in second-quarter 2016. 
(Photo courtesy of Devon Energy)
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Appraisal work includes evaluating tighter Bone 

Spring spacing and the staggered lateral potential 

in the Leonard Shale. Appraisal activity in the Wolf-

camp was set to increase in 2017.

Devon resumed drilling operations in the Dela-

ware Basin in September with one operated rig. The 

company planned to add up to two rigs during the 

fourth quarter. The company expected to run one 

fracturing crew in second-half 2016.

In the Eagle Ford, net production for sec-

ond-quarter 2016 averaged 75,000 boe/d. Devon 

and its partner ran two rigs during the second 

quarter with activity focused on a staggered-lateral 

infill program in undeveloped portions of DeWitt 

County. About 50 staggered-lateral infill wells were 

drilled in first-half 2016.

Devon was participating in a pilot program to 

test the development of the Lower Eagle Ford along 

with the Upper Eagle Ford. The nine-well pilot was 

designed to use a “diamond stack” pattern to test 

the concept of up to 18 wells per section.

The company expected to reduce its drilled 

but uncompleted inventory from about 100 

wells in the third quarter to about 50 wells by 

year-end 2016.

Diamondback Energy Inc.

At the end of  third-quarter 2016, Diamondback 

Energy was operating four drilling rigs with one 

more rig to be added by year-end 2016 and another 

rig in early 2017, assuming West Texas Intermedi-

ate price remains above $45/bbl. The company was 

operating two completion crews. 

“Our existing asset base allows us to drive pro-

duction growth within cash flow into 2017 and 

beyond at the current forward strip prices,” said 

Travis Stice, Diamondback’s CEO in an Oct. 10 

press release.

Diamondback completed the acquisition of 

about 19,000 net acres primarily in Reeves and 

Ward counties in the southern section of the 

Delaware Basin for $560 million in September.  

Contiguous acreage supported average lat-

eral lengths of about 9,000 ft. There were 290 

identified potential horizontal drilling loca-

tions across four zones with additional upside 

potential in other zones through downspacing. 

The company expected to operate one drilling 

rig in the acquired acreage in 2017, according 

to Diamondback.

“The acreage sits within the most coveted area 

of the southern Delaware Basin and has significant 

multizone and long-lateral potential,” Stice said 

in a July 13 press release. “We believe that two of 

the three de-risked zones across the acreage have 

comparable estimated ultimate recoveries per lat-

eral foot to the Lower Spraberry in the northern 

Midland Basin.”

The company expects 2017 production to be 

between 52,000 boe/d and 58,000 boe/d. About 

90 to 120 gross horizontal wells are expected to be 

completed during the year.

For 2017 well costs were expected to range from 

$5 million to $5.5 million for a 7,500-ft lateral.

Viper Energy Partners LP, a Diamondback sub-

sidiary, acquired mineral interests in 601 net roy-

alty acres in the Midland Basin and 142 net royalty 

acres in the Delaware Basin, according to a July 25 

press release.

Encana Oil & Gas (USA) Inc. 

In second-quarter 2016, Encana completed the 

Midland Basin’s first 14-well pad, which peaked at 

12,000 boe/d and was producing more than 10,000 

boe/d, according to a July 21 press release. Encana 

also delivered a new pacesetter well at a cost of $3 

million in the Eagle Ford. 

In the Midland Basin Encana had a 10% quar-

ter-over-quarter reduction in average drilling and 

completion (D&C) costs, which were more than 

30% lower than the full-year 2015 average. Average 

D&C costs in the Eagle Ford were about 38% lower 

than the company’s 2015 average.

The drivers for D&C cost reductions since 

2014 included reduced drilling days (-25%), drill-

ing design breakthroughs with simplified casing 

design and improved cementing (-20%), increased 

pumping time per day (-10%), completion design 

breakthroughs (-10%), streamlined logistics (-5%) 

and service cost reductions (-30%).

Encana hedged about 78% of its remaining oil 

and condensate production at an average price of 

$55.91 and 86% of natural gas production at an 

average price of $2.63/Mcf as of June 30.

http://hartenergy.com
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Encana has a 10,000-well inventory in the 

Permian Basin and about 140,000 net acres. The 

company was de-risking new zones and trying to 

understand the stacking and spacing of laterals. 

There is massive potential with stacked horizons, 

including Clear Fork, Middle and Lower Spraberry, 

Wolfcamp A, B, C and D, and Cline, according to an 

investor’s day presentation on Oct. 5.

The company has a 600-well inventory in the 

Eagle Ford, which the company said was strate-

gically positioned in the Karnes Trough. Stacked 

pay, infi ll spacing and Austin Chalk offered pre-

mium inventory upside. Encana has about 43,200 

net acres in the Eagle Ford.

Endeavor Energy Resources

Endeavor Energy Resources sold properties in the 

Permian Basin’s Midland Basin for $500 million 

to a platform company formed by Guidon Energy 

and Blackstone Energy Partners, according to 

press reports.

Guidon and Blackstone reported their recently 

formed platform company in the Midland Basin 

and the purchase of 22,000 gross acres (16,000 net 

acres) in the core of Martin County, Texas, in April, 

according to a press release. The sale was expected 

to help Endeavor pay down its debt load, which was 

estimated at about $1 billion. 

Moody’s Investors Service said in a Feb. 23 

report that Endeavor needed to sell more assets. It 

noted that “in January [Endeavor] sold some of its 

Delaware Basin assets, including leases and produc-

tion, for $123 million, which was used to repay part 

of its revolver outstandings,” according to Moody’s. 

“That deal followed farm-out agreements executed 

with Exxon Mobil’s XTO Energy in 2014 and 2015 

that brought in cash and $459 million in asset sales 

through the fi rst nine months of 2015.”

Moody’s said Endeavor’s 480,000 net acres con-

tinues to rank it among some of the largest E&P 

companies in the Permian Basin.

Energen Corp.

About $37 million was invested by Energen Corp. 

to acquire acreage and renew leases, including add-

ing more than 4,500 net acres in the core Delaware 

and Midland basins. The company added 851 acres 

to its core Delaware Basin acreage in July alone. 

“We are increasing our capital investment in 2016 

to approximately $450 million to further build up 

our inventory of DUCs [drilled but uncompleted 

wells] at year-end 2016,” said Energen’s Chairman 

and CEO James McManus in the company’s sec-

ond-quarter 2016 report on Aug. 8. “Up to $130 

million will now target the Delaware Basin where we 

plan to drill 17 to 19 net DUCs in second-half 2016. 

In total, we now expect to end the year with approx-

imately 54 to 58 net DUCs in the Permian Basin.”

Energen closed or signed sales agreements for its 

noncore Delaware Basin and San Juan Basin assets 

for total gross proceeds of $551.7 million, a June 

20 press release stated. There were about 55,000 

net acres of noncore assets in the Delaware Basin.

McManus said the sales provide a great deal of 

fl exibility to pursue additional capital investment 

opportunities in the Permian Basin in 2016 and 

2017, including increased drilling, development 

and acquisitions. With the sale of the rest of its 

San Juan Basin assets, Energen has completed its 

transition to a pure Permian Basin operator. 

In the core Midland Basin, the company has 

about 68,500 net acres with 2,546 net identifi ed 

locations in seven horizontal formations. After all 

Encana has 
reduced drilling 
days by 25% 
and used 
drilling design 
breakthroughs 
to lower costs 
by 20% since 
2014 in the Eagle 
Ford. (Photo 

courtesy of 

Encana Corp.)
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the transactions have closed, Energen will have 

about 42,200 net acres in the Delaware Basin with 

954 net identified locations in four Wolfcamp Shale 

formations, according to the press release.

The company planned to use its Generation 3 

frack design in the Midland Basin, which consists 

of 1,700 lb/ft to 2,000 lb/ft of proppant, 150-ft 

stage spacing and 30-ft cluster spacing. 

EOG Resources

In one of the largest transactions in the Permian 

Basin in 2016, EOG Resources signed an agreement 

to combine with Yates Petroleum Corp. valued at 

$2.5 billion. 

“This transaction combines the companies’ 

existing large, premier, stacked-pay acreage posi-

tions in the heart of the Delaware and Powder 

River basins, paving the way for years of high-re-

turn drilling and production growth,” said Bill 

Thomas, EOG chairman and CEO, in a September 

press release.

The deal adds 186,000 net acres to EOG’s 

238,000 net acres in the Delaware Basin and 

138,000 net acres to EOG’s 12,000 net acres on the 

Northwest Shelf. The added acreage enables larger 

drilling units with longer laterals and concentrated 

development with scale.

The Yates transaction added 1,700 premium 

locations to EOG’s Delaware Basin locations, 

which include 500 locations in the Wolfcamp 

and 600 locations each in the Second Bone 

Spring and Leonard Shale. That brings the com-

pany’s total premium locations to 3,450 well sites 

as of September.

EOG completed 60 wells in the Eagle Ford with 

an average treated lateral length of 4,800 ft and an 

average 30-day IP of 1,705 boe/d, according to its 

second-quarter 2016 report.

EOG Resources 
added 186,000 
net acres to its 
Delaware Basin 
acreage with 
the $2.5 billion 
acquisition 
of Yates 
Petroleum. 
(Photo courtesy 

of EOG 

Resources)
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The company increased its targeted number 

of well completions for 2016 from 270 to 350 net 

wells. Due to increased drilling productivity, the 

company expected to drill 250 net wells.

Total premium net resource potential rose in 

the second quarter from 2 Bboe to 3.5 Bboe. These 

additions were the result of advances in completion 

technology, precision targeting, longer laterals and 

cost reductions.

“The benefits of EOG’s premium drilling strat-

egy are beginning to show in our operating per-

formance,” Thomas said. “We are committed to 

focusing capital on our premium assets, which we 

are confident will increasingly lead to breakout per-

formance as prices improve.”

Exxon Mobil / XTO Energy

Two agreements were signed by Exxon Mobil 

to obtain horizontal development rights on 

48,000 acres in the core of the Midland Basin 

that include an acquisition and farm-in adjoining 

XTO Energy’s existing acreage position in Mar-

tin and Midland counties, providing rights to all 

intervals within the basin. The acreage was to be 

operated by XTO.

“We are continuing to grow our position in a 

prolific area of the Permian Basin,” said Randy 

Cleveland, president of XTO Energy, in an August 

press release. “The recent emergence of strong 

Lower Spraberry results, combined with the estab-

lished Wolfcamp intervals, demonstrates the signif-

icant potential of the stacked pays in the Midland 

Basin core.” 

Exxon Mobil has executed five agreements in the 

Midland Basin since January 2014, providing the 

company with more than 135,000 operated net acres.

“We are encouraged by the horizontal well pro-

ductivity and cost reductions we have achieved to 

date,” Cleveland said. “We expect to drive contin-

ued improvements in productivity and cost as we 

develop our substantial inventory of wells across 

the multiple stacked pays.”

XTO was operating 11 horizontal and four verti-

cal rigs across its Permian Basin leasehold of more 

than 1.5 million net acres, with net oil-equivalent 

production exceeding 115,000 bbl/d, according to 

a March press release.

“We’ve reduced drilling time in our West 

Texas horizontal Wolfcamp by 40% since 2014, 

despite a 20% increase in average well depth,” 

Cleveland said. 

Exxon Mobil has a near-term focus on the 

Permian and Bakken liquids plays, which had 2.1 

million net acres and 230,000 boe/d net produc-

tion, according to its August 2016 investor deck. 

The company was enhancing its position through 

trades and farm-ins. 

Laredo Energy

Laredo Energy was in the process of liquidating its 

East Texas Eagle Ford assets in Burleson, Brazos, 

Robertson, Gonzales and Fayette counties to bet-

ter deploy its capital on its home turf near Laredo, 

Texas, according to Glenn Hart, president and CEO 

of Laredo Energy, at the DUG Eagle Ford confer-

ence in September. 

“We have 84,000 acres in South Texas and 

126,000 acres total, including what we plan to 

divest in the northern part of the Eagle Ford,” he 

continued. “We are completely refocusing on lean-

gas operations, particularly in the Eagle Ford and 

Austin Chalk. We are heavily concentrated—and 

always have been—along the border, and that’s 

where we intend to stay.”

The company’s gross operated production was 

90 MMcf/d in early September. Laredo Energy had 

nine drilled but uncompleted wells to be completed 

by year-end 2016, which would increase production 

to 140 MMcf/d. 

All Eagle Ford wells in Webb County were logged 

uphole to prove up potential pay in the Austin 

Chalk, San Miguel, Olmos, Escondido and Wilcox 

formations. The company also drilled two explor-

atory wells down to the Pearsall Shale at about 

13,500 ft. “It is productive. It is fairly deep. I think 

there’s going to be another big shale play that we 

really haven’t gotten to yet,” Hart said. 

In northern Webb County, the company drilled 

one vertical well in the Wilcox, four vertical and 75 

horizontal wells in the Escondido, 20 horizontal 

wells in the Olmos, one horizontal well in the San 

Miguel, two horizontal wells in the Austin Chalk 

and one vertical and 39 horizontal wells in the 

Eagle Ford.

http://hartenergy.com
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Laredo was transitioning into its third-gener-

ation fracture design. “We recently did our first 

zipper frack. We’re heading for what has become 

known as the ‘wine rack’ methodology where 

we’ll have offsetting lateral placements in the 

Lower and Upper Eagle Ford and Austin Chalk,” 

Hart said.

Laredo Petroleum

In an effort to enable more efficient production 

operations, Laredo Petroleum invested in field 

infrastructure and centralized facilities along is 

production corridors in the Permian Basin, accord-

ing to the company’s second-quarter 2016 report 

on Aug. 3.

This resulted in lower operating costs as more 

wells were drilled along the production corridors 

because of higher production uptime and reduced 

time to sales for produced oil. Lease operating 

expenses decreased by 34% from second-quarter 

2015, even as production grew.

The company operated three drilling rigs in the 

second quarter that drilled an average of 990 ft per 

day from rig acceptance to release, which was an 

improvement of 66% from second-quarter 2015, 

according to the quarterly report.

Laredo increased the majority of its laterals to 

more than 10,000 ft. On average, the well cost for 

10,000-ft laterals in the Upper and Middle Wolf-

camp, using optimized completions, was $6.3 mil-

lion. The company’s costs were trending toward 

$5.5 million at the end of the second quarter.

The company completed 16 horizontal develop-

ment wells during the second quarter with an aver-

age length of 9,700 ft. Laredo expected to complete 

10 horizontal wells in third-quarter 2016. The wells 
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were expected to have an average lateral length of 

11,000 ft with four wells that are at least 13,000 ft.

Laredo expected to move one of its rigs to its 

Western Glasscock production corridor during 

third-quarter 2016.

The company invested $11 million in a bolt-on 

land acquisition during second-quarter 2016.

As of June 30, Laredo had hedges in place for 

second-half 2016 for about 95% of its anticipated 

oil production for the rest of the year at a weight-

ed-average floor price of $60/bbl and of $3/MMBtu 

for about 65% of its natural gas production.

Marathon Oil Corp.

Marathon Oil was drilling an average of about 

2,400 ft per day until September 2016. “We recently 

drilled a well at an impressive 3,600 ft per day,” said 

Dale Kokoski, regional vice president, Eagle Ford, 

for Marathon, at the DUG Eagle Ford conference 

on Sept. 13.

The company has reduced its drilling cost 

per foot just in the last year from $150/ft in sec-

ond-quarter 2015 to $100/ft in second-quarter 

2016. “We have fewer rigs delivering the same num-

ber of wells. In fact, we’ve got it down to where our 

average completed well cost is now $4.2 million,” 

Kokoski continued. “It has allowed us to survive in 

the current price environment.”

Marathon also had very steady improvement in 

completion performance. “We’re pumping more 

stages per well than we ever have. We are currently 

averaging almost eight stages per day in our comple-

tions. We now complete a well in 25% less time than 

the activity in 2012,” he said. “Stimulation days per 

well have been reduced about 75% since 2012.” 

The company also focused on the production 

side of the business. “The first thing we did was 

focus on some of the excesses that had crept into 

the business when we were at $100 oil. We didn’t 

pay attention to the production side as carefully as 

we could have,” Kokoski said.

Marathon focused on innovation, automation 

and artificial lift in 2015 and 2016. “We realized we 

needed to improve those run times [and] improve 

the performance of the lift systems. This year we 

managed to get our production efficiencies well 

over 97%,” he said.

“We focused on technology and innovations at 

all levels, which allowed the Eagle Ford premier sta-

tus in our portfolio. It allows us to be economical 

even at a $45 price environment.”

Matador Resources Corp. 

Matador Resources operated three drilling rigs in 

the Delaware Basin during second-quarter 2016. 

Two rigs were operating in the Rustler Breaks 

prospect area in Eddy County, N.M., and one in 

the Wolf prospect area in Loving County, Texas, 

according to a July 18 operational update. 

In mid-July, one of the rigs was moved from the 

Rustler Breaks prospect area to Matador’s Ranger/

Arrowhead prospect area in the northern portion 

of the company’s acreage position in Lea County, 

N.M., to begin drilling a three-well program to test 

the Third Bone Spring sand. 

“Matador had made no commitment to add an 

additional rig to its drilling program but believes 

it has the well locations and operational and staff 

capacity to do so in the latter part of 2016 or early 

2017 should the outlook for commodity prices con-

tinue to improve,” the update stated.

Matador successfully started up its Black River 

cryogenic natural gas processing plant in its Rustler 

Breaks prospect area in late August. The Black River 

processing plant has an inlet capacity of about 60 

MMcf/d. This new plant was built to support Mat-

ador’s ongoing and future development efforts at 

Rustler Breaks. 

Well results, drilling times and well costs con-

tinued to improve in both the Wolf and Rustler 

Breaks prospect areas. The company either neared 

or achieved its year-end 2016 drilling time and well 

cost targets by mid-year.

Matador’s second-quarter 2016 average natural 

gas production of 87 MMcf/d was the best quar-

terly result in the company’s history.

The company identified up to 1,417 net 

potential locations on its Delaware Basin acre-

age. Matador anticipated operating up to 1,284 

net potential locations. The company’s pros-

pects include the Delaware Group, Avalon, 

Wolfcamp A-XY, Lower Wolfcamp A, Wolfcamp 

B, Wolfcamp D, and the First, Second and Third 

Bone Spring.

http://hartenergy.com


Murphy Oil Corp.

Second-quarter 2016 production was 47,500 boe/d 

in the Eagle Ford Shale. No new wells were brought 

online in the quarter, according to Murphy Oil’s 

second-quarter report on July 28. 

“There are 22 wells scheduled to be brought 

online during the second half of the year. We con-

tinue making strides in decreasing D&C [drilling 

and completion] costs as we average $4 million per 

well across the play, which is 25% below the [$5 mil-

lion] per well in second-quarter 2015,” said Mur-

phy’s President and CEO Roger Jenkins. “We still 

have signifi cant running room ahead for us here 

with over 2,000 potential locations in the Eagle Ford 

Shale. Our reserves are oil-weighted at roughly 90%.”

The company was following the progress of 

two Karnes County wells that were completed 

using high-concentration sand fractures, which 

allowed the company to use a more aggressive 

choke technique. 

“Initial results are impressive with a 15% higher 

EUR and 30% higher IP [rates] than offset wells. We 

shut in offset wells during the completion oper-

ations. After we brought these offset wells back 

online, we experienced an uplift in production from 

those wells,” Jenkins said. The technique was to 

be used across the company’s Karnes, Tilden and 

Catarina areas in second-half 2016.

“We are further testing our stacked-zone poten-

tial that exists across our acreage position. We are 

testing a new Austin Chalk well along with three 

Upper Eagle Ford wells in Karnes. We also are com-

pleting a new Austin Chalk well in the Catarina 

area,” Jenkins said.

In its Karnes area, Murphy has about 11,200 net 

acres at 40-acre spacing with the Austin Chalk as a 

resource upside. In its Tilden/North Tilden area, 

the company has about 77,400 net acres at 40- and 

80-acre spacing. In the Catarina area, Murphy has 

about 48,000 net acres at 80-acre spacing also with 

the Austin Chalk as a resource upside.

Noble Energy

Noble Energy entered the Eagle Ford Shale and 

Permian Basin, adding diversity and optionality 

to its onshore portfolio, with the acquisition of 

Rosetta Resources in third-quarter 2015. The com-
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pany has 45,000 net acres in the Eagle Ford pri-

marily in Dimmit and Webb counties. Its Permian 

Basin position is 46,000 net acres in Reeves County 

and 9,000 acres in Gaines County.

About 65% of its capital was allocated to U.S. 

onshore in second-quarter 2016. 

“Recent performance of the Texas assets has 

been particularly encouraging and continues to 

demonstrate the high quality of our positions in 

both the Eagle Ford and Delaware Basin,” said 

David Stover, Noble’s chairman, president and 

CEO, in its second-quarter 2016 results. 

Activity in the Permian Basin is focused pri-

marily in the Delaware Basin. The company ini-

tiated production on its first two completions in 

Reeves County during first-quarter 2016 and a 

third well in second-quarter 2016. The latest well 

has achieved a maximum IP-30 rate of 2,541 boe/d 

with 57% oil.

Noble has a deep inventory of U.S. onshore 

locations in long-life, high-return, low-cost basins. 

The company has contiguous acreage in multiple 

stacked-pay resource plays and significant capital 

efficiency gains with sustainable cost reductions.

The company focused on optimizing well pro-

duction with a new completion design with tighter 

(20-ft to 40-ft) cluster spacing, increased sand and 

fluid volumes, increased fracture complexity result-

ing in increased fracture surface area for higher 

recovery efficiency and improved EURs.

With its enhanced completions, Noble has seen 

a 32% volume increase in the Eagle Ford from 

first-quarter 2016. 

The company was accelerating its drilling and 

completion activity in the Delaware Basin in sec-

ond-half 2016. 

Lease operating expenses for the second quarter 

were significantly lower at $3.07/boe, a reduction of 

30% compared to second-quarter 2015 pro forma.

Occidental Petroleum

In its Permian Resources focus area Occidental 

Petroleum (Oxy) has a 1.5-million-net-acre posi-

tion and was planning to run two to four drilling 

rigs in development areas to maintain momen-

tum with efficiency improvements and continue 

to optimize ultimate recoveries, according to a 

presentation by Oxy President and CEO Vicki  

Hollub at the UBS Global Oil and Gas Conference 

2016 on May 25.

“It is important to note that most of our cost 

reductions are due to our own efficiency gains, not 

service company unit cost reductions. In fact, about 

80% of our drilling cost reductions are due to faster 

penetration rates achieved by the application of 

Oxy drilling dynamics, along with improved well 

construction design, lower cost of materials and 

enhanced logistics,” she said.

The company planned to integrate its seismic 

with data analytics from producing wells to further 

evaluate its inventory. Oxy has about 8,500 loca-

tions in it horizontal inventory, with 3,400 of those 

locations economic at less than $60/bbl. About 350 

locations would be economic below $40/bbl.

Oxy decreased its drilling costs per lateral foot 

by more than 20% since 2015. The drilling, comple-

tion and hookup cost in May was $5.9 million per 

well. The company expected to reduce costs to $5.5 

million per well in second-half 2016.

“We slowed our Permian Resources drilling 

program as planned due to the severely depressed 

product prices in the beginning of 2016,” said Jody 

Elliott, president of Oxy Domestic Oil and Gas, 

on the second-quarter 2016 earnings call on Aug. 

3. “To prepare for growth in 2017, we plan to add 

two drilling rigs in our resources business later this 

year. We will increase our operated rig count over 

second-half 2016 to seven to eight drilling rigs in 

the Permian.”

Elliot continued, “Our Delaware Basin well 

performance continues to be strong despite 

reduced activity.”

Parsley Energy Inc.

Two land acquisitions were completed by Parsley 

Energy subsequent to the end of second-quarter 

2016. One acquisition was of about 14,200 net 

acres in the southern Delaware Basin and the other 

was about 8,700 net acres in the Midland Basin, 

according to an Aug. 3 press release.

The company followed that up with an agree-

ment to acquire 9,140 net acres near existing Pars-

ley acreage in Glasscock County for $400 million 

on Aug. 15. There were 215 net horizontal drilling 
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locations in the Lower Spraberry and Wolfcamp A 

and B based on 660-ft spacing and an estimated 

average lateral length of 7,500 ft. There were addi-

tional horizontal drilling locations in the Middle 

Spraberry, Wolfcamp C and Cline formations. The 

acquisition was completed Oct. 4.

“Offset well performance and initial results on 

our fi rst horizontal well in the area suggest that 

the properties to be acquired may compete with the 

best of our existing horizontal drilling inventory, 

and the acquisition of associated royalty interests 

boosts the return profi le of these properties,” said 

CEO Bryan Sheffi eld.

The company expected to complete 80 to 90 

horizontal wells in 2016. Drilling and completion 

costs for a 7,000-ft stimulation in the Wolfcamp in 

the Midland Basin averaged less than $5 million 

for the fi rst time, reaching $4.8 million during the 

second quarter. 

Parsley well data, petrophysical analysis and off-

set results pointed to four promising target inter-

vals—Second and Third Bone Spring and Wolfcamp 

A and B—in the southern Delaware Basin.

The company was studying a potential increase 

from 16 to 45 wells per section in the Wolfcamp A 

and B alone in the Midland Basin.

The company continued to drive down Midland 

Basin drilling and completion costs. A substantial 

portion of cost savings came from streamlined 

drilling and completion processes.

PDC Energy Inc. 

In one of the larger acquisitions in the Delaware 

Basin, PDC Energy Inc. entered into defi nitive 

agreements to acquire two privately held compa-

nies managed by Kimmeridge Energy Management 

Co. for about $1.5 billion, according to an Aug. 

23 press release. This marks PDC’s entry into the 

Delaware Basin.

The privately negotiated transaction includes 

about 57,000 net acres in Reeves and Culberson 

counties with an average working interest of about 

93%. The transaction was expected to close in 

fourth-quarter 2016.

The acreage included more than 700 gross 

estimated horizontal drilling locations targeting 

the Wolfcamp A, B and C with signifi cant upside 

potential through downspacing and additional 

intervals, according to the release.  

In second-half 2016 the company planned to 

spud up to nine horizontal wells—seven of which 

have 7,920-ft or 10,560-ft laterals. PDC planned 

to complete two horizontal wells and operate two 

drilling rigs by year-end 2016. 

The acquisition had signifi cant stacked-pay 

potential in multiple additional intervals. There 

was future upside potential through additional 

benches, downspacing, longer laterals, completion 

enhancements and inventory expansion. 

There were about 710 highly economic identi-

fi ed locations in the Delaware Basin targeting the 

Wolfcamp A, B and C. These locations are based on 

only four to 12 total wells per section. Complete 

well costs were about $6.5 million in the basin.

The company started operating its fi rst drilling 

rig in September in its core Delaware acreage and 

planned to operate two rigs by year-end 2016. There 

are 23 horizontal and seven vertical wells online 

with about 7,000 boe/d net production. 

Estimated well costs for a 5,280-ft lateral from 

a one-well pad was $6.5 million and $5.8 million 

from a four-well pad. 

Pioneer Natural Resources

About 28,000 net acres in Martin, Midland, Upton, 

Reagan, Glasscock, Andrews, Dawson, Gaines 

and Howard counties in the Midland Basin were 

acquired by Pioneer Natural Resources Co. from 

Devon Energy for $435 million, according to an 

Aug. 31 press release.

Net production from the acreage was about 

1,400 boe/d, which is about 65% oil. Substantially 

all of the acreage was HBP. Most of the acreage off-

set existing Pioneer acreage. The company expected 

to use three horizontal rigs to drill the newly added 

Sale Ranch area locations. The company immedi-

ately began the title work, permitting process and 

facility construction in preparation for the expected 

IP from these locations during fi rst-half 2017.

Pioneer’s planned capex in 2016 included $1.9 

billion for the Permian, according to the company’s 

investor presentation on Sept. 2. 

The company expected to increase its horizon-

tal rig count from 12 to 17 rigs in the northern 
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Spraberry/Wolfcamp during second-half 2016. The 

fi rst rig was to be added in September followed by 

two rigs each in October and November.

The 17-rig activity level was expected to deliver pro-

duction growth ranging from 13% to 17% in 2017. 

The company’s capital program included $1.54 

million for its Spraberry/Wolfcamp for a horizon-

tal drilling program during second-quarter 2016. 

The program also included $45 million for the 

southern Wolfcamp horizontal drilling program 

and $30 million for the Eagle Ford Shale.

Pioneer initiated a 100-well program to test 

larger Version 3.0 completions in second-quarter 

2016. Early production tests from the initial 37 

Version 3.0 wells placed on production exceeded 

Version 2.0 wells after the chokes on the wells were 

fully opened. The remaining 63 wells were sched-

uled to begin production during second-half 2016.

RSP Permian Inc.

A $2.4 billion acquisition of Silver Hill Energy Part-

ners was made by RSP Permian for about 41,000 

net acres and 15,000 boe/d production, according 

to an Oct. 13 press release. The acquisition added 

to RSP’s contiguous acreage blocks in the Midland 

Basin, totaling about 63,000 net surface acres.

The acreage was located in Loving and Winkler 

counties in Texas and gave RSP about 1,950 net 

undeveloped locations in the Delaware Basin. 

Prior to the acquisition, RSP was operating two 

horizontal drilling rigs and one full-time comple-

tion crew during second-quarter 2016. The com-

pany was adding a third rig in third-quarter 2016. 

Eleven horizontal wells and one vertical well (10 

Lower Spraberry and one Wolfcamp A) were com-

pleted during the quarter. 

The company’s completion optimization pro-

gram is designing completions to allow more rock 

to be contacted closer to the wellbore. RSP drilled 

20 wells, completed 18 wells and had 43 drilled but 

uncompleted wells during the second quarter.

Drilling, completion and equipping costs had 

declined for six quarters, starting in fi rst-quarter 

2015. The actual well cost per lateral foot had 

declined from $1,226 in fourth-quarter 2014 to 

$667 in second-quarter 2016.

On the completion side, RSP expected a per-well 

cost increase in the future because of continued 

increases in fracture density and its latest version 

of completion designs. However, the company 

expected enhanced well performance to more than 

offset the incremental cost.

RSP was using high-density stimulations, which 

have led to an increase in well performance.

The company completed the fi rst four wells on its 

Johnson Ranch Lower Spraberry increased-density 

pilot. An additional four wells were being drilled at 

the end of the second quarter. The eastern half of 

the unit was being developed on 10 wells per section, 

and the western half was going to be developed on 

increased-density spacing of 14 wells per section.

Sanchez Energy 

As of June 30, Sanchez Energy had more than 

200,000 acres in the Eagle Ford with about 55,900 

boe/d of average production in second-quarter 

2016. The Eagle Ford is the company’s fl agship 

asset with about 3,000 net drilling locations, said 

COO Chris Heinson at the DUG Eagle Ford con-

ference on Sept. 13.

“We’re running three drilling rigs, which is an 

increase from earlier in the year when we were run-

ning two rigs. We have focused our rigs in the west-

ern part of our acreage,” he said.

“With our discipline on the capital effi ciency 

side with consistency in results across the play, 

we’ve really been able to drive high internal rates 

of return in multiple areas. That has allowed us to 

Silver Hill Energy Partners is developing a large-scale operated project in 
the Delaware Basin in West Texas. The company was acquired by RSP 
Permian in October. (Photo courtesy of Silver Hill Energy Partners)
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pick up activity even ahead of a commodity recov-

ery at least up to the $75 to $80 range.”

Heinson said the company was getting good 

returns across the basin. “We’re not in Karnes 

County, but we have some high-quality acreage 

across the whole play. With the right approach and 

the right discipline—even at $45 to $50—these wells 

are economic across the entire play,” he said.

Sanchez has focused on a low-cost struc-

ture built for sustainability with four key areas: 

basin-centric operations; unit based with cost 

reductions focused on per unit metrics; direct 

sourcing capabilities; and reorganizing the com-

pany to be more process oriented.

“We’ve been able to derive well costs from $8.8 

million prior to the acquisition of our Catalina 

asset to below $3.3 million. Since second-quarter 

2016 our average drilling and completion costs 

with our last three pads in that asset [were] coming 

in at $3 million per well,” Heinson said.

“Due to the nature of the cost savings that have 

been achieved, we anticipate that nearly 50% of our 

achieved cost savings are sustainable in a higher 

price environment.”

Shell 

In the Delaware Basin, Shell’s primary focus is on 

the Wolfcamp, Bone Spring and Avalon forma-

tions. Shell has 300,000 net acres, of which 85% is 

considered core acreage, and was producing about 

31,000 boe/d from about 400 Shell-operated Perm-

ian wells. The company has identified more than 

5,000 other possible well locations.

However, Shell minimized its spending in these 

plays and was working to reduce the economic 

breakeven point. The company was delineating the 

geological sweet spots, ahead of potentially more 

significant growth spending after 2020, according 

to Shell’s 2015 investors’ handbook.

The company had two central processing facil-

ities at year-end 2015 and planned to develop 

additional facilities in 2016 and 2017. Shell also 

operates eight saltwater disposal facilities.

“We have significant tight-gas and liquids-rich 

shale acreage, centered on Pennsylvania in north-

east U.S. and in the Delaware Basin in West Texas,” 

the 2015 annual report stated.

SM Energy Co. 

An acquisition of 24,783 net acres in Howard 

County was closed by SM Energy Co. from Rock 

Oil Holdings LLC for $980 million, according to an 

Oct. 5 press release. The largely contiguous acreage 

position expands SM Energy’s Midland Basin foot-

print to about 46,750 net acres. The effective date 

of the transaction was Sept. 1.

The company followed that acquisition on 

Oct. 18 by entering into a purchase agreement for 

35,700 net acres in Howard County from QStar 

LLC for $1.1 billion. The acquisition brought SM 

Energy’s Midland Basin footprint to 82,450 acres. 

At the same time, the company entered into an 

agreement to sell its Williston Basin assets to Oasis 

Petroleum Inc. for $785 million. The acquisition 

was expected to close mid-December 2016. 

“As with our initial Howard County acquisition, 

we expect to immediately employ our operational 

expertise to the area. Our preliminary plans for 

Midland Basin activity include adding a fourth rig 

during fourth-quarter 2016 and increasing to six 

rigs in early 2017,” said SM Energy’s President and 

CEO Jay Ottoson.

The company was focused on Howard County 

because of significant stacked-pay potential, which 

includes the Middle and Lower Spraberry, Wolf-

camp A, B and C, and the Wolfcamp D/Cline in the 

first acquisition. Original oil in place was estimated 

at 130 MMbbl per section. Up to 40 wells per sec-

tion could be drilled.

Lateral lengths were extended from 6,100 ft in 

2013 to 7,500 ft in 2015, the company said at the 

Deutsche Bank 24th annual Leveraged Finance Con-

ference in September. There was an unrisked inven-

tory of 1,200 gross drilling locations in four benches.

As of June 30, the company had drilled 41 wells, 

completed 54 wells and had 151 drilled but uncom-

pleted wells.

SM Energy also has about 161,000 operated and 

36,000 nonoperated net acres in the Eagle Ford. 

Nine net wells were completed.

Statoil

Safety is Statoil’s top priority in the Eagle Ford 

followed by lowering the breakeven cost onshore 

by reducing capex and opex by 25% based on a 2015 
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As of April 1, Statoil was the sole 
operator for 71,000 net acres and 
43,000 boe/d production in the Eagle 
Ford. (Photo by Ole Jørgen Bratland, 

courtesy of Statoil)
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baseline and stepping up its improvements and effi-

ciency programs, said Cesar Alvarez, head of Eagle 

Ford asset for Statoil, at the DUG Eagle Ford con-

ference in September.

As of April 1, Statoil was the sole operator for 

71,000 net acres and 43,000 boe/d production in 

the Eagle Ford. Statoil has a 63% interest in the 

leasehold and Repsol has the remaining 37%. The 

company was operating one rig in the Eagle Ford.

Alvarez pointed out that Statoil optimizes its 

operations every day. “We’re in the deepest, hottest, 

high-pressure area of the Eagle Ford. We are talking 

about a vertical depth of around 13,000 ft,” he said.

To deal with these wells, the company devised 

its Perfect Well technique, where the company ana-

lyzes every activity related to drilling a well. This 

involved identifying best practices and applying 

them elsewhere and eliminating things that didn’t 

work, he said. 

“We began applying this technique in the Eagle 

Ford. It has resulted in a 25% reduction in drilling 

days per well. Our best well was drilled in 10 days,” 

Alvarez said. “We also have achieved a 37% reduc-

tion in cost per foot.” 

Statoil was about to start its third cycle of the 

Perfect Well in the Eagle Ford. The technique was 

made part of its governing documentation. “Statoil 

has increased efficiencies by 30% and reduced costs 

by 20% worldwide since October 2013,” Alvarez said.

On the completion side, the company is 

searching for the balance between well spacing, 

well staggering and fracture size, which is key for 

maximizing drainage. “We’re preparing a test of 

a superfrack where we’re going to pump two to 

three times what we normally pump in a well,” he 

said. “We’re preparing ourselves to maximize the 

benefits of the upturn.”

WPX Energy

The estimates for net resource potential in the Del-

aware Basin was more than doubled by WPX Energy 

from 1.1 Bboe to 2.4 Bboe. The number of gross 

drillable locations was increased from more than 

3,600 sites to more than 5,500 locations, according 

to the company’s second-quarter 2016 report.

The company planned on adding three rigs—one 

rig each for October, November and December—in 

the Delaware Basin, according to a presentation at 

Barclays CEO Energy-Power conference on Sept. 6.

WPX has about 100,000 net acres, including 

1,000 acres in the Midland Basin. The company was 

drilling Wolfcamp D and X/Y wells in early Septem-

ber. The company was testing larger completions 

and tighter cluster spacing. It also was self-sourcing 

sand with direct access to mines.

Subsequent to the end of the second quarter, 

WPX acquired 7,800 net acres in the Delaware Basin 

from a privately held seller. The acreage was close 

to its lease position in central Eddy County, N.M. 

The acquisition had multiple stacked, horizontal 

targets, including the Wolfcamp and Bone Spring.

In addition to various spacing tests, WPX con-

tinued to conduct trials on completion designs that 

included different sand volumes and perforation 

cluster spacing. These tests were designed to opti-

mize production, improve operating efficiencies 

and lower costs.

The Lindsay 2-4H wells set a production record 

for WPX with a larger completion in a 5,280-ft lat-

eral in the Wolfcamp A. The well posted a 30-day 

production average of 1,944 boe/d.

The company completed eight wells in second- 

quarter 2016.

WPX has 30,712 bbl/d of oil hedged at a 

weighted average price of $60.16/bbl for the 

remainder of 2016. The company also has 25,054 

bbl/d of oil hedged at a weighted average price of 

$50.74/bbl for 2017 and had 6,000 bbl/d hedged 

at $60.14 in 2018. n

In mid-2016, 
WPX raised its 
estimate for 
gross drillable 
locations on 
its Delaware 
Basin acreage 
from 3,600 to 
more than 5,500 
sites. (Photo 

by Jim Blecha, 

courtesy of  

WPX Energy)
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Commodity price stability has prompted an 

uptick in activity in select resource provinces 

around the U.S. Lower 48, and while the sleeping 

giant might still be a bit woozy, there is every indi-

cation that the West Texas Permian Basin will be 

one of the brighter spots illuminating an industry 

rebound in late 2016 and early 2017. Since spring 

of this year, West Texas Intermediate oil prices have 

been consistently hovering between $45/bbl and 

$50/bbl. Natural gas also has found a bit of foot-

ing, rising from about $2.50/Btu to $3.25/Btu from 

April through September 2016. The newfound sta-

bility has given producers the opportunity to run 

the slide rule across various projects throughout 

the U.S. and find the ones that make the most eco-

nomic sense for their limited coffers. The Permian 

has emerged as an attractive target.

Over the past couple of months, 45 rigs have been 

added to the active count in the region, according to 

the Baker Hughes count. Some operators are going 

all-in on the Permian, such as SM Energy, which 

plans to shuttle almost all of its capital spending 

into the region over the next two years following 

a near billion-dollar Midland Basin acquisition. In 

preparation for the move, SM Energy is marketing 

its Bakken and Eagle Ford assets.

Technology continues to play a key role in both 

the discovery and production of Texas unconven-

tionals. The continued maturity and custom cock-

tails mixed for hydraulic fracturing operations has 

been a powerful ally in the search for and unlocking 

of the region’s oil and gas bounty. While the Perm-

ian is one of the oldest, picked-over provinces in the 

global oil patch, it still has many secrets to share. 

Case in point? Apache’s recent 3-Bbbl Alpine High 

discovery near the base of the Davis Mountains in 

Reeves County, Texas.

According to Apache, Alpine High has 4,000 ft 

to 5,000 ft of stacked pay in up to five distinct for-

mations including the Bone Springs, Wolfcamp, 

Pennsylvanian, Barnett and Woodford.

Apache was not the first to drill in the Alpine High 

region. A number of operators tested the region over 

a decade ago, but mixed-to-poor results prompted 

an exodus. Over the past 10 years, as technology has 

continued to evolve at a rapid pace—from seismic 

processing to completions—the Houston-based

independent quietly returned to the area, putting 

together an affordable 300,000-plus-sq-mile position.

With the Apache splash and the rig gains in 

recent months, the industry appears primed to 

poke the bear out of its extended hibernation. How-

ever, a race out of the doldrums will not come with-

out obstacles. Service pricing will be on the rise, but 

slow, steady increments might be necessary as to 

not send the groggy grizzly right back to its cozy 

cave. Operators will need to be open to different 

types of technological applications, especially on 

Operators are finding profitable barrels in the improving  

price environment.

Technology  
Driving Economics,  
Rebound in Permian

By Blake Wright
Contributing Editor
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the production side where the goal should continue 

to be pulling the most barrels from the ground in a 

safe, affordable manner.

Need a lift? Take a jet

Generations of lift technology have all played major 

roles in the oil patch over time—from rod pumps, 

electric submersible pumps (ESPs) to gas lift and 

points in between—but today there is a “Back to the 

Future” leap in lift services going on in the Permian 

Basin and Eagle Ford Shale of Texas. As production 

in the region moves deeper and the laterals get longer 

and drilled to handle greater amounts of sand, fluid 

and production volumes, some forms of artificial 

lift are prone to lock up, stick or wear down. With 

no moving parts and a compact design, operators 

and service companies are moving back to jet pumps 

to handle some of the more demanding lift condi-

tions in the area. Back in 1972, Kobe—now owned by 

Weatherford—ran the first jet pump. Today Weath-

erford offers the technology to cover everything from 

early production cleanup to long-term production.

“The jet pump is a more robust system,” said 

James Wagener, U.S. sales manager for artifi-

cial lift systems at Weatherford International. 

“Whereas sand, paraffin corrosion, rod wear and 

gas interference can all greatly hinder a rod pump 

or ESP system, the jet pump is better equipped 

to handle those problems due to the internal 

workings because there aren’t tight clearances or 

moving parts. 

“Jet pumps make a huge difference in the total 

cost of ownership. The upfront costs of a jet pump 

system are comparable to other forms of lift, and 

when the well does go down—and every form of 

lift will experience problems as the well declines, 

there is no magic pill—it is faster and cheaper to 

service a jet pump system because a workover is 

not needed. If a well is having a failure rate of 

three to four times per year, the spread rate for a 

workover rig and all of the ancillary equipment 

could be upward of $30,000 to $50,000 depending 

on what is needed. The use of a jet pump mitigates 

that cost because you are able to have a rigless 

workover solution.”

Jet pump systems work by running a jet pump 

downhole and then using a power-fluid system at 

the surface with a multiplex pump to pressurize 

and inject power fluid into the wellbore. The fluid 

then travels downhole through the jet pump to 

the nozzle, which reduces the fluid pressure using 

the Venturi effects. This draws the reservoir fluid 

into the pump throat where the fluids combine. 

The mixture then transfers to the pump diffuser 

where pressure is increased to raise the fluids to 

the surface.

Weatherford’s hydraulic pump business in Texas 

shale plays is up 120% year-over-year from 2015 

to 2016. As the region rebounds—as of press time 

roughly 80 rigs had gone back to work in the region 

over the past three months alone—that number is 

poised to grow.

“That’s not bad when you think about how rela-

tively soon the market has started trending toward 

these forms of lift,” Wagener said. “Jet pumps are 

an older technology, but they’ve found their new 

purpose as a way of enhancing fluid recovery after 

A Weatherford 
employee 
readies a 
jet pump on 
location in West 
Texas. (Photo 

courtesy of 

Weatherford)
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fracturing operations. They are also a great fit at the 

beginning of the life cycle of a horizontal well to 

handle the increased production. By simply modi-

fying the throat and nozzle, through rigless inter-

vention, you can actually use this same technology 

throughout the life cycle of the well.”

Weatherford also has witnessed a strong shift in 

the market toward gas lift as activity increases. In 

the Eagle Ford the company has seen about 15 rigs 

go up during the summer months of 2016. As the 

rigs move back on locations, the fracturing fleets 

should not be far behind. 

Water in the mix

A pilot program in the Permian Basin has com-

mercialized new water management-related tech-

nology for service provider TETRA Technologies 

Inc. Expecting its water needs in the region to out-

weigh conventional sources in the area, TETRA’s 

client in the pilot struck deals in Midland and 

Odessa in Texas to use the cities’ effluent (waste) 

water as part of the water strategy for the Perm-

ian. The TETRA pilot was kicked off to develop a 

system that measures the quality of the produced 

water coming in and to do some blending with 

freshwater, delivering it to the company’s frac-

turing locations. The project also included some 

additional filtration and oil removal technology 

to clean up the produced water before it would be 

sent back for fracturing use.

“Their big focus is to reuse as much produced 

water as they can… and to get alternative sources,” 

said Barry Donaldson, global vice president of 

sales and marketing for TETRA. “Other oil com-

panies have similar objectives, but they all have 

different strategies.”

For its part, TETRA developed the patented 

Automated Blending Controller (ABC). Using con-

ductivity, the kit dials in a specific water blend spec-

ified by the customer for its fracturing operations. 

Setting a quality marker, the ABC measures the 

quality of the produced water and adjust the blends 

with freshwater based on the desired output. The 

blended water from the ABC is sent to TETRA’s 

patented Blending Manifold.

“It’s an older piece of technology and a lot of 

people have them. But if you think about blend-

ing water, and you have a ‘Y’ piece that is just 

shooting the two waters together, it might blend 

but a lot of times it doesn’t blend completely,” 

Donaldson said. “Our system ensures a complete 

homogeneous blend.”

A newer piece of the puzzle for TETRA is its 

TETRA ORAPT (oil removal after production tech-

nology). With potential throughput ranging from 

25,000 bbl/d to 35,000 bbl/d, the TETRA ORAPT 

helps pull as much oil out as possible prior to fil-

tering and blending produced water—down to 50 

parts per million (ppm) to 100 ppm. The kit, with 

some dispersant assistance to help the oil droplets 

come together, results in water that is 99% pure. 

The recovered oil is returned to the customer’s sales 

line. The first TETRA ORAPT was put into service 

this summer.

“There are other systems like it, but it is new to 

us, and it’s working well for all concerned,” Don-

aldson said. “Using water that already has been 

through the production separators, the recovered 

oil would have been disposed of as part of the 

produced water.”

As part of its produced water offering, TETRA 

uses its TETRA STEEL double-jacketed hose to 

move freshwater in to blend with produced water. 

Then the system delivers the blended water to the 

customer’s various fracturing locations.

“Demand has been so high for reuse projects, 

and we are looking to expand our capabilities,” 

Donaldson said.

Next up for TETRA is the addition of automa-

tion to the entire water system.

The TETRA 
Automated 
Blending 
(TETRA Blend) is 
shown between 
aboveground 
storage 
impoundments. 
(Photo courtesy 

of TETRA 

Technologies 

Inc.)
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“It will provide real-time visibility to the status 

of the water and equipment,” he said. “This is kind 

of the fi nal stage. Both the stimulation companies 

and the operators will know the status of the water 

and equipment in real time. The engineers currently 

are working on that. That’s the trend. It makes the 

whole system safer, improves the effi ciency and 

reduces the overall cost of the operation.” 

Aqua automation

Water management might not be one of the more 

glamorous aspects of the unconventional oil and 

gas business but it might be the most vital and 

closely scrutinized. Producers use millions of bar-

rels of water across hydraulic fracturing jobs to 

crack stubborn source rock and release the hydro-

carbons trapped within. H2O advocates have been 

vocal about the use of freshwater for this practice 

and operators have responded by seeking alterna-

tive sources, be it tapping brackish aquifers and 

treating the water to specifi cation, or isolating and 

recasting produced water in the role. With water 

demand comes the requirement of infrastructure 

to bring it from the source to the work site. That 

is where companies like Select Energy Services 

come in. The company has been in the business of 

delivering water to operators for a decade—since 

the early days of the Barnett Shale in North Texas. 

Select is in the process of rolling out AquaLogic, a 

suite of automated water controls for its delivery 

system that is expected to improve safety, increase 

effi ciency and visibility, and reduce spill potential 

as well as reaction time to an adverse event.

“We are retrofi tting our existing units with a 

PLC [programmable logic controller], sensors, fl ow-

rate switches, water temperature, pressure reading 

sensors… and we developed the proprietary soft-

ware behind all of this as well,” said Cole Ortowski, 

general manager of water transfer for Select Energy 

Services. “We set the parameters that, for example, 

The TETRA 
Automated 
Blending 
Setup includes 
freshwater inlet, 
produced water 
inlet, automated 
TETRA Blend 
Blending 
Controller and 
TETRA Blend 
Blending 
Manifold. 
(Photo courtesy 

of TETRA 

Technologies 

Inc.)
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do not exceed 100 psi or don’t go below a certain 

psi. Inlet fl ow sensors are starting pumps that are 

in inline booster scenarios. 

“AquaLogic is now the brains on these units. 

They can stop and start… and detect pressure fl uc-

tuations. An alert will be sent and the engines will 

throttle accordingly, or stop—whatever we program 

it to do on that particular job. We are running these 

units vs. a man at the unit watching a pressure 

gauge and going over to control panel to close 

valves, throttle up or down… we’re doing it off of a 

laptop now on or off site.”

The revamped units will be equipped with sat-

ellite communications, Wi-Fi and cellular service, 

making it possible for someone sitting in Select’s 

headquarters in Gainesville, Texas, to control any 

of the units across the country. The company is 

pursuing an aggressive upgrade of its pump fl eet. 

Select has 25 units (some of these are just coming 

off the line) with internal discussions to retrofi t an 

additional 50 units. The company has 500 units 

across the company. There are seven AquaLogic-

equipped units in the Permian, with other active 

units  in North Dakota.

“To our knowledge, we are the leader in the club-

house with this,” Ortowski said. “Nobody else that 

we know of has gotten to this point with this. It’s the 

difference between remote control and automation. 

Anybody can do a remote control. That’s not very 

hard. The automation with the sensor technology to 

operate within set parameters, the coding that we’ve 

done—that is the innovation that we’re happy about. 

“The question has been what happens when 

an issue arises in the system? We haven’t had that 

problem to date, frankly. We’ve done plenty of test-

ing to make sure things work, but we haven’t expe-

rienced any mechanical issues or breakdowns where 

the automation was questioned in the fi eld.”  

However, the unit could always be operated 

manually as a normal pump if an error were to 

occur during an ongoing operation that could not 

be quickly resolved.

In addition to Select’s high-rate water transfer 

pumps and some of the smaller, 6-in. pumps for 

lower-rate transfers that are getting the Aqualogic 

makeover, the company is developing a “smart mani-

fold” alongside its fracture tank level sensor technol-

ogy that will be a part of AquaLogic. The goal is total 

volume management from source to tank.

“We’ll have a smart manifold where the water 

is distributed to frack tanks or whatever the desti-

nation,” Ortowski said. “There will be a telemetry 

fl owmeter, part of what we call AquaView, and we’ll 

also have our automated transfer pumps all in com-

munication with each other. 

“The intent is to be able for one person to run an 

entire water transfer job from start to fi nish. If we’re 

fl owing water from our pump, down our lay-fl at 

hose through a fl owmeter into a smart manifold 

and then distributed to the frack tanks… we will be 

able to control the level. 

Top: AquaLogic water transfer pumps combine both streams based on 
operator specifi cations and can maintain fl ow rates up to 100 bbl/min. 
Bottom: The automated proportioning system can combine two fl uid 
streams, such as produced water, heavy brine, fl owback water and 
freshwater to extend the life of water sources and reduce dependence on 
saltwater disposal wells. (Photos courtesy of Select Energy Services)
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“We can set a parameter and say that we want 

the level of each frack tank to be 6 ft, plus or minus 

6 in. So if the tank dipped below 5 ft, 5 in., a signal 

would be sent from that tank sensor to the valve of 

the manifold and the corresponding hose to open 

up. If more fl ow was needed to reach that 6-ft level, 

it would send a signal back to the water transfer 

pump to increase the rate. The goal is to not have a 

tank overfl ow or run low on water. We’re trying to 

take that risk element out.” 

Select also offers an automated proportioning 

manifold that precisely blends different types of 

water to produce a consistent output as determined 

by the customer. Blending produced, fl owback or 

otherwise impaired water sources with fresh or 

impaired water to achieve an acceptable mix to 

use in hydraulic fracturing operations has become 

a more common operator practice. Select’s auto-

mated proportioning system “tastes” the blended 

water throughout the system to ensure the blended 

result meets the precise, “made-to-order” mixture 

specifi cation for reuse. 

“Ultimately we ask the customer what water out-

put they want,” Ortowski said. “How many TDS 

[total dissolved solids]? What’s the manageable 

output for your frack chemical design? The intent 

being that you don’t have slugs of water being very, 

very salty or what have you. We’re trying to get a 

constant output of usable water. It knows to turn 

on more fresh or more produced [water], based on 

the customer’s end requirement. It constantly eval-

uates the water as it moves through to ensure a 

consistent fl ow and output.”
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technology as a value-added proposition—a solid 

investment due to the targeted end result of 

increased production without the total cost of drill-

ing a new well. There is not a ton of data on the 

rebirth of the refracturing market overall, but some 

surmise savings vs. new well construction could 

clock in around one-third of the total cost, which 

is not an insignificant amount.

Overall, the refracturing market is still trying 

to woo both believers and investors. But if refrac-

turing is going to gain traction, more money will 

be needed as well as supporters. While proponents 

showcase the cost savings, skeptics point to the 

success rate. This is where the refracturing debate 

becomes more complex.

“As an industry we’ve been performing refrac-

turing for a long time; however, the market began 

to view this technology as a new concept, which it 

is not,” said Rob Hull, director of Global Technical 

Solutions for Halliburton.

Halliburton has been refracturing since back 

in the 1990s and witnessed great results in mature 

fields. To combat the perception of low suc-

cess rates, Halliburton released the ACTIVATE 

refracturing service last year to help narrow the 

window of uncertainty in these operations. The 

ACTIVATE service is a workflow aimed at making 

recovery of bypassed reserves more predictable 

and repeatable. It’s a four-step plan consisting of 

screening candidate wells, designing the refrac-

ture for maximization of recovery potential, 

executing the design and diagnosing efficiencies 

across the wellbore.

As with refracturing, operators need to allow 

time to recoup their initial investment. Once the 

operator has the established production history, 

they can develop a refracturing plan aimed at get-

ting the most timely return on investment. This 

comes with applying the most cost-effective engi-

neered solution at that time.

The next big step in further advancing refrac-

turing, especially in the Permian, is broadening the 

scope of the service to include well revitalization 

procedures including acidizing treatments, reper-

forating while expanding the service to include ver-

tical and horizontal wells in both conventional and 

unconventional resources.

“Halliburton sees the ability to utilize refrac-

turing across horizontal and vertical wells, and it’s 

important to understand the technology is appli-

cable to both mature fields and unconventionals,” 

Hull said.  “We need to look wider than nano poros-

ity and see where it is most applicable.”

There are some skeptics in the industry who 

have labeled the refracturing market as a boutique 

movement, one that would need a champion like 

George Mitchell was for the shale industry to gain 

any meaningful traction in the marketplace.

“Calling it boutique is a narrow view,” Hull said. 

“If the market is saying that refracturing only exists 

for nonconventional, long horizontal wells, then 

we are the ones turning it into a boutique market.

If you stand back and ask if we can do refracturing 

on injection wells and on vertical wells, how is that 

a boutique market? As an industry, I think we are 

narrowing the applicability.”

By industry data, the Permian has 66,393 verti-

cal wells and 12,258 horizontal wells, which leave 

huge potential for refracturing in those wells that 

are underperforming. Refracturing also has the 

potential to improve recovery rates in mature 

fields across the globe, which account for 70% of 

oil and gas production.

“The advantage that the Permian has is opera-

tors and service companies have access to historical 

data that provide a deeper understanding of the 

reservoir and the ability to select proper candidates 

for refracturing and other services,” Hull said. “In 

the Permian, operators want to see how technology 

could increase barrels or lower costs.” n

A Halliburton 
chart highlights 
the applicability 
of refracturing 
wells in the 
Permian Basin. 
(Image courtesy 

of Halliburton)
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The oil and gas basins of Texas are about as 

diverse in composition and character as the 

vast geographical range across the state; such is 

the case with the Eagle Ford and Permian basins. 

During second-quarter 2016, the Permian showed 

its continued rigidity through the lingering market 

conditions of sub-$50/bbl oil the industry has been 

experiencing, whereas the Eagle Ford has contin-

ued to experience some of the larger production 

declines when compared to the Permian and other 

major basins in North America. 

The Eagle Ford is commonly divided by three 

different sections of oil, wet gas/condensate and dry 

gas. Most of the activity that has occurred in the 

region over the last couple of years has been focused 

around the oil and wet gas/condensate regions. The 

top five most active counties in terms of completion 

counts lie within the oil window boundaries of 

Karnes, Dimmit, La Salle, DeWitt and McMullen. 

These five counties have hosted more than 60% 

of total Eagle Ford completions since 2014, while 

Webb, Gonzales and Atascosa make up about  

20% of completions. 

While there has 

been an uptick in 

activity in Lea and 

Eddy counties of the 

Delaware Basin over 

the last two years, the 

core of the Delaware 

lies in the southern 

portion of the sub-ba-

sin in Reeves, Loving, 

Ward and Culberson 

counties where EURs 

are averaging between 

900 Mboe and 2,100 

Mboe. The core coun-

ties of its Midland 

Basin counterpart 

include Martin, Ector, 

Midland and Upton 

counties in the central 

portion of the sub-ba-

sin, where EURs are 

averaging between 

But the Permian Basin continues to shine.

Production Forecasts 

Show Little Increase

By Brandon Shaw, Cory Regal and Jessica Pair
Stratas Advisors

Top counties 
in the Eagle 
Ford Shale are 
highlighted. (All 

images courtesy 

of Stratas 

Advisors unless 

otherwise noted.) 
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700 Mboe and 1,500 Mboe. The Midland still holds 

a greater percentage share of completions in the 

Permian than the Delaware, making up roughly 

50% of total Permian completions for first-half 2016,  

while the Delaware Basin accounts for about 35% 

of completions in the Permian. That being said, the 

Delaware has accounted for the majority of com-

pletions in both June and July 2016, suggesting 

that more operators are looking to ramp up devel-

opment in the ever-improving Delaware prospects. 

The Permian as a whole has continued to defy the 

industry standard through continued production 

and development growth in 2016, proving to be 

the only basin with an increasing rig count month 

over month since June. Based on recent production 

reports from the Energy Information Adminis-

tration (EIA), the Permian has grown production 

by about 6% through 2016, and Stratas Advisors 

expected this trend to hold through year-end 2016, 

increasing to about 8% in 2017 as commodities are 

expected to rebound.

A growing number of acquisitions are being 

made within the Permian, while the Eagle Ford has 

experienced limited 

activity in the past six 

to 12 months. The 

reasoning behind 

the weaker activity in 

the Eagle Ford could 

stem from major 

operators not will-

ing to budge from 

liquids-rich assets as 

well as the current 

unattractiveness that 

is associated with 

the dry gas region in 

the southern part of 

the play due to price 

volatility and compe-

tition with the major 

northeastern U.S. 

plays. Strong acquisi-

tions and divestitures 

activity in the Perm-

ian is expected to con-

tinue well into 2017 

as Stratas Advisors expects only a slight increase 

in West Texas Intermediate (WTI) to an average of 

$52.85/bbl in 2017 and $57.52/bbl in 2018, which 

will likely result in more operators vying for a posi-

tion in the most profitable basin in North America. 

One of the most recent agreements comes from 

Fort Worth-based Double Eagle Lonestar LLC, 

which announced its plan to merge with fellow 

private entity Veritas Energy to create a Perm-

ian-based E&P company operating in the Midland 

Basin counties of Howard, Martin, Glasscock and 

Midland. The merger will result in a combined total 

position of 63,000 net acres in the core of the Mid-

land, giving both parties added value in the highly 

economic sub-basin. The most notable, and recent, 

activity in the Eagle Ford is centered on Newfield’s 

exit from Texas with the sale of its remaining assets 

for about $380 million to further expand the com-

pany’s footprint in the Anadarko Basin. 

According to the EIA’s September 2016 Drilling 

Productivity Report, the Eagle Ford is experienc-

ing a 13.5% decline on a per barrel of oil equiva-

lent basis, whereas the Permian is seeing a current 
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growth of 5%. When isolating each hydrocarbon 

stream, oil production has seen a 17.5% decline 

in 2016 through July, while gas has seen an 8.5% 

decline in the Eagle Ford. The majority of the 

Permian production profi le relies on oil produc-

tion, which has experienced a 5.3% growth through 

July 2016, while gas has grown at a 4% rate so far. 

Like all other plays throughout North America, 

rig counts have declined dramatically since his-

torical highs were experienced between 2012 and 

2014. The Eagle Ford saw between 249 and 279 rigs 

during this three-year period, only to be dwarfed by 

the Permian’s historical highs that ranged between 

446 and 565 rigs in the same time period. 

When overlaying the average reported rig count 

with production numbers from the EIA, there tends 

to be a six- to 12-month delay in production from 

rig levels. For instance, when Eagle Ford rig counts 

dropped to about 150 rigs between January and July 

2015, sharp declines in production weren’t experi-

enced until 2016 after production had gradually 

slowed down and began to decline. Flat to sharp, yet 

smaller, production declines in the Permian seemed 

to react a little quicker throughout 2015 when rig 

counts spiked, but this trend ultimately confi rms 

the region’s resiliency to unfavorable market con-

ditions. In addition to the numerous acreage trans-

actions coming out of the Permian, it is the only 

basin in the Lower 48 that can 

boast an increasing rig count 

month over month since June 

2016. Accounting for these fac-

tors along with the expectation 

of rising commodity prices 

(albeit modest over the next 

few years), Stratas Advisors 

predicted Permian production 

growing by 6% to 7% by year-

end 2016, 8% in 2017 as WTI 

is forecast to surpass the $50/

bbl threshold, with increases of 

12% to 15% projected in both 

2019 and 2020 as the WTI spot 

price edges back to the $70/bbl 

to $80/bbl range.

Expanding on the major 

decrease in rig count, histor-

ical rig levels were reached 

throughout the U.S between 

2013 and 2014. Now major 

operators in the Eagle Ford 

and Permian are experiencing 

higher production rates on 

new drills that have infl uenced 

internal EUR calculations by 

concluding more production 

is expected on a per rig basis, 

allowing historical production 

levels to be reached using fewer 

rigs. This trend has seemingly 

had a small infl uence on 2016 
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FIGURE 1. Permian Production Rates January 2010 to July 2016 

FIGURE 2. Eagle Ford Production Rates January 2010 to July 2016
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production levels given fewer wells being brought 

online throughout the U.S. have not been able to 

mitigate the production decline. 

Given the downward trend in drilled and com-

pleted wells, Stratas Advisors estimated a decline 

rate of 20% for the Eagle Ford in 2016, while the 

Permian is expected to be the only oil play to report 

a growth between 6% and 7% by year-end 2016. 

Moving forward, the incremental increase in pro-

duction experienced per rig will aid in the decline 

rate mitigation, and the Eagle Ford should begin to 

see a less harsh decline rate of about 15% in 2017 as 

the Permian is expected to upgrade to an 8% growth 

during this time. 

The 2018 fiscal year is expected to see an influx 

in capital as more diversified operators who pos-

sibly left for more profitable areas could make a 

return to the Eagle Ford. This mentality is expected 

to spread and reach the Permian, which will more 

than likely receive the most capital compared to 

other plays. Companies that remained active 

during the downturn in South Texas could step 

out and begin to test 2P reserve locations, which 

would become more profitable with the return of 

higher commodity prices. 

Overall, the production decline is expected to 

be cut in half to 8% in 2018 and see an upward, 

more gradual growth for the foreseeable produc-

ing years afterward in the Eagle Ford. Accounting 

for these factors along with the expectation of ris-

ing commodity prices (albeit modest over the next 

few years), Stratas Advisors foresees production 

increasing to 12% to 15% projected in 2019 and 

2020 as the WTI spot price edges back to the $70/

bbl to $80/bbl range.

Over the past 24 to 36 months, operators have 

been increasing the number of drilled but uncom-

pleted wells (DUCs) not only within the Permian 

and Eagle Ford but across all other major shale 

plays in the Lower 48. The EIA recently introduced 

its new DUC tracking methodology for the major 

basins, which is similar to operator reports. Given 

the depressed sales price of hydrocarbon products 

during this period of oversupply, operators have 

found it more cost-beneficial to drill wells at the 

current low service cost rate and delay bringing 

these wells online until commodity prices improve 

to the point that it would be economically viable. 

Companies also might be building these DUC 

inventories due to drilling contract obligations or 

a lack of infrastructure in place, but this ultimately 

depends on a select company’s operations and 

future outlook. 

When analyzing the DUC tracking chart in 

Figure 4, oil prices were averaging about $100/bbl 

during first-half 2014, but the number of DUCs 

was approaching 900 to 1,000 in the Permian and 

Eagle Ford. At this time, economics were almost 

a given, and companies were drilling and com-

pleting wells as fast as possible. It’s reasonable to 

assume that price volatility was not a factor for 

the DUC inventory at this point. Overlaying his-

torical WTI oil prices with DUC inventory as well 

as drilling and completion counts, it’s apparent 

that the current onslaught of DUCs is correlated to 

the commodity price collapse in mid- to late 2014. 

Comparing combined drilled and completed well 

counts in the Permian and Eagle Ford, both metrics 

are following the same downward trend at arguably 

the same rate. However, completions have been out-

pacing drilling since the end of first-quarter 2016, 

which is being influenced by the Eagle Ford due to 

companies beginning to tap into their DUC inven-

tories. The Permian is the most active basin in the 

U.S. where the drilling and completion differen-

tials remain minimal, thus DUC inventories have 

remained somewhat stagnant. The draws experi-

enced in Eagle Ford inventories could foreshadow 

a reduction in production declines in the region 

given new production coming online at higher rates 

than previously experienced.

Factoring in the upward pressure on commodity 

prices in the past two to three months, barring any 

unforeseen supply spikes internationally or domesti-

cally, it’s safe to assume that a significant portion of 

DUCs in the Permian will be completed within the 

next 12 to 18 months given the play’s resiliency to 

decline compared to other major basins in the U.S.  

Completions throughout the Eagle Ford and 

Permian will differentiate on an operator level, but 

the general trends being reported in both regions 

are longer lateral lengths, shorter fracture stages 

and increased sand volumes that yield a more dense 

completion design. Analyzing completion data from  

http://hartenergy.com
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In April, Independence 
Contract Drilling Inc.’s Rig 
211 lit up the night in West 
Texas. (Photo by Tom Fox, 

courtesy of Hart Energy’s 

Oil and Gas Investor)   
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FIGURE 3. Eagle Ford and Permian Production Comparison to Total U.S.
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FIGURE 4. Estimated DUC Inventory per EIA Reports 
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January 2014 to today and 

normalizing the proppant 

used per lateral foot yields a 

slight upward trend that con-

fi rms more sand is being used 

on a per well basis, averaging 

about 1,000 lb/ft to 2,000 lb/ft 

in the Eagle Ford.  Average 

proppant loading has increased 

by almost 100% from 2012 to 

2015 in the Permian, with EURs 

improving by roughly 85% from 

77 Mboe/1,000 ft of lateral to 

144 Mboe/1,000 ft of lateral 

within the same time period. 

Although more materials are 

typically needed to complete lon-

ger wells, the increase in prop-

pant per lateral foot confi rms 

that shorter stages and increased 

sand volumes are being imple-

mented throughout the region, 

generating increases in EURs 

on a per well basis. By increas-

ing proppant volumes, opera-

tors have effectively opened up 

more fracture channels within 

the reservoir, thereby enhanc-

ing wellbore communication 

with the main fracture plane 

and providing a larger avenue 

for hydrocarbon production. 

Both the Eagle Ford and Perm-

ian continue to grow resource 

potential by implementing lon-

ger horizontals and increasing 

fluid and proppant volumes 

for completions.

Although the Midland 

Basin has historically been the 

Permian’s bread and butter in 

terms of E&P, development 

activity has gradually begun to 

shift toward the core regions of 

the Delaware Basin. Most nota-

bly the EURs  that are being 

achieved in Ward County in 

(Source: NavPort)
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FIGURE 6. Proppant per Lateral Foot (lb) Trends since 2014 
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the Delaware Basin have jumped up by substantial 

amounts, increasing by more than 300% from 544 

MMboe to 2,312 MMboe, surpassing both Loving 

and Reeves county averages year over year. The 

collective average EUR has increased for both the 

Midland and Delaware core counties as well, with 

the Ward/Loving/Reeves average increasing from 

618 MMboe in 2014 to 1,401 MMboe in 2015 and 

the Reagan/Upton/Martin increasing from 537 

MMboe in 2014 to 1,056 MMboe in 2015. While 

each sub-basin’s core experienced positive EUR 

growth from 2014 to 2015, the Delaware Basin saw 

estimated recoveries grow by 30% more than that 

of the Midland core. The Eagle Ford is currently 

experiencing increases in EURs year over year for 

the core counties of DeWitt, Karnes and Webb, 

with the latest comparison between 2014 and 2015 

showing a 45% increase in overall EURs from the 

play, increasing from an average of 504 Mboe to 

733 Mboe per new well. The top counties in the 

Eagle Ford all experienced the same type of trend, 

yielding increases between 40% and 60% from 2014 

to 2015 that propelled DeWitt and Webb county 

averages to more than 1,000 Mboe per new well. 

These results translate to 25% to 45% higher EURs 

in the top counties compared to the overall play, 

which would yield lower breakeven prices.

Average lateral lengths throughout the Eagle 

Ford have been slightly 

increasing closer to 6,000 ft 

per well from about 5,500-ft 

laterals experienced in 2014. 

The Permian has experienced 

an increase in average lateral 

length from 5,500 ft in Janu-

ary 2014 to roughly 7,500 ft in 

July 2016, representing a 36% 

increase in this 30-month time 

frame. As significant stacked 

pay potential was discovered 

in the Wolfcamp and Bone 

Spring formations, the value of 

extending laterals in the Del-

aware Basin gradually became 

evident, with many operators 

continuing to shift their focus 

over to the premier acreage of 

the Delaware. As noted from a 

Chevron representative, Chev-

ron had plans in 2016 to shift 

capital and operational focus 

away from the verticals in the 

Midland Basin to only hori-

zontal wells in the Delaware 

Basin. With breakevens in the 

Delaware core coming in at a 

median of $49/bbl in 2015 as 

compared to $56/bbl in the 

Midland core, it is logical for 

the majority of Permian opera-

tors to follow suit.
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FIGURE 9. Average Lateral Lengths since 2012

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

J
a
n
-1

4
 

F
e
b
-1

4
 

M
a
r-

1
4
 

A
p
r-

1
4
 

M
a
y
-1

4
 

J
u
n
-1

4
 

J
u
l-
1
4
 

A
u
g
-1

4
 

S
e
p
-1

4
 

O
c
t-

1
4
 

N
o
v
-1

4
 

D
e
c
-1

4
 

J
a
n
-1

5
 

F
e
b
-1

5
 

M
a
r-

1
5
 

A
p
r-

1
5
 

M
a
y
-1

5
 

J
u
n
-1

5
 

J
u
l-
1
5
 

A
u
g
-1

5
 

S
e
p
-1

5
 

O
c
t-

1
5
 

N
o
v
-1

5
 

D
e
c
-1

5
 

J
a
n
-1

6
 

F
e
b
-1

6
 

M
a
r-

1
6
 

A
p
r-

1
6
 

M
a
y
-1

6
 

J
u
n
-1

6
 

Acid Crosslink Linear Gel Slickwater Crosslink Hybrid Slickwater Linear Gel Hybrid Slick Water 

 %
 o

f 
J

o
b

s
 b

y
 F

lu
id

 T
y

p
e
 

FIGURE 10. Completion Fluids Used in the Permian since 2014

http://hartenergy.com


PERMIAN & EAGLE FORD: PRODUCTION FORECAST 

|  71|  December 2016  UGcenter.com  UGcenter.com    December 2016  |   71|

The sun sets in West 
Texas as a thunderstorm 
approaches a lineup of 
drilling rigs on Pioneer 
Natural Resources Co. well 
sites south of Midland, 
Texas. (Photo by Tom Fox, 

courtesy of Hart Energy’s 

Oil and Gas Investor)  
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Slickwater fluids have been returning to the 

spotlight in the Eagle Ford and Permian, compared 

to other common completion fluid types such as 

crosslink gels or linear gel hybrids. When looking at 

the Permian, slick water has consistently increased 

its share of completions since the beginning of 

2015, which also can be said for the Eagle Ford 

but at a slower pace. In addition to implementing 

a slickwater-based completion, both regions also 

have been dominated by the use of untreated raw 

sand in operations, as opposed to resin-coated or 

ceramic type proppants. 

Given the current lower demand rates for com-

pletion-based services and materials, the combina-

tion of cheap slick water and raw sand has played 

a key role in companies being able to draw down 

well costs in each region that have been experienc-

ing record-low costs. Although costs have played 

an important role in the switch to more “basic” 

materials, the techniques and practices operators 

have implemented to reduce capital expenses since 

the beginning of the downturn have led to ground-

breaking operational efficiencies that have led to 

significant increases in production results and, ulti-

mately, more reserves.    

Cimarex and EOG are prime examples of oper-

ators that have achieved improved production 

results from utilizing these completion efficien-

cies in the Permian and Eagle Ford, respectively. In 

its second-quarter 2016 earnings release, Cimarex 

reported completing 19 total 10,000-ft laterals 

in the Upper and Lower Wolfcamp of Culberson 

County. These wells were completed with proppant 

concentrations ranging from 1,650 lb/ft and 2,400 

lb/ft, equating to about 16.5 and 24 million pounds 

of proppant per completion, and they are achieving 

cumulative production increases of roughly 22% 

over the first 120 days being brought online. EOG’s 

Eagle Ford operations, currently producing at one 

of the top rates in the basin at about 230 Mboe/d, 

have turned to high-density completions, which 

is yielding increases in EURs when they begin to 

pump 2,500 lb/ft or more. 

On the other hand, Marathon 

and Chesapeake have seem-

ingly maintained their lesser 

proppant loading designs in 

the region, which are showing 

similar EUR results compared 

to EOG. 

Median breakevens in the 

Permian Basin continue to 

come in below the average WTI 

spot price threshold of $45/bbl, 

rendering the average Perm-

ian well as economic. And the 

median Eagle Ford breakeven 

is slightly higher than the aver-

age WTI spot price, though one 

could expect more Eagle Ford wells becoming eco-

nomic as WTI surpasses the $50/bbl mark. On a 

play level, the Permian offers a substantially better 

chance for operators to develop highly productive 

wells in its premier acreage, which in turn leads to 

the favorable breakevens.

Economics in the Eagle Ford are still favor-

able with DeWitt, Karnes and Webb counties all 

maintaining average breakeven prices below $40/

bbl when using an average drilling and comple-

tion cost of $4.5 million during economic analysis. 

Further reduction in well costs is still expected to 

continue as operators in the area are decreasing 

drilling cycles, completing wells more efficiently 

and receiving some relief from a reduction in ser-

vice costs overall. As these costs are anticipated to 

remain lower than previous years and companies 

continue to decrease even further, economics in the 
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Eagle Ford will become more favorable and activity 

levels will be expected to increase within the core 

counties of Karnes, DeWitt and Webb.

The oil and gas environment in these renowned 

Texas basins has changed significantly over the 

course of the last five years. The Eagle Ford, once as 

appealing as the Permian, has experienced drastic 

declines in activity levels. It is quite apparent that 

the Midland and Delaware have grown at a con-

siderably higher rate than the Eagle Ford in terms 

of output, with average EURs increasing by more 

than 120% in each of the sub-basins, compared to 

the Eagle Ford’s 80% increase, which is still rather 

impressive. The factors driving growth in each 

of the basins during the economic downturn are 

many, though the vast majority of the growth can 

be attributable to either: 1) increases in drilling 

and completion efficiencies—being able to drill to 

depth at a more affordable price and in a shorter 

amount of time as well as using cheaper/greater 

volumes of material during well stimulations, or 2) 

extensive discounts from service companies, allow-

ing operators to continue drilling and completion 

activity in economic conditions that would other-

wise hinder their ability to do so. 

The cause behind the heightened Permian 

growth relative to the Eagle Ford, however, can 

be credited to the Permian’s higher quality pay 

potential. With the numerous liquids-rich forma-

tions of the Permian, including the Wolfcamp, 

Bone Spring, Spraberry, Avalon and Yeso, oper-

ators have a greater chance of striking pay than 

they do in the Eagle Ford. Apache Corp. recently 

announced its discovery of more than 3 Bbbl of 

oil in the southern region of the Delaware Basin, 

which is a prime example of why so many opera-

tors continue attempts to acquire new acreage and 

strengthen existing positions in the lucrative play. 

Apache claims to have identified anywhere between 

2,000 and 3,000 drilling locations over 307,000 

acres with the recent discovery. Looking to 2017 

and beyond, it is safe to say the Permian will con-

tinue to experience development and production 

growth as market conditions correct themselves, 

while the Eagle Ford will show signs of boosted 

activity as well but not to the level that is to be 

expected from the Permian. n

Floor hands grease 
a connection and 
steady the pipe during 
drilling activity in 
Wolfcamp B, in Upton 
County, Texas. (Photo 

by Tom Fox, courtesy 

of Hart Energy’s Oil 
and Gas Investor)  

http://UGcenter.com


 74  |  December 2016  |  hartenergy.com

PERMIAN & EAGLE FORD: REFERENCES

Addison, Velda. “Delaware Basin Shines in Spotlight.” Unconventional Oil & Gas Center. Web. 1 June 

2016. ugcenter.com.

---. “High-resolution Models Shed Light on Rock, Fracture Design.” Unconventional Oil & Gas Center. 

Web. 21 Sept. 2016. ugcenter.com.

---. “Permian Power: Technology, Technique Dominate.” Unconventional Oil & Gas Center. Web. 25 May 

2016. ugcenter.com.

---. “Report: U.S. Tight Oil Wins On Lower Global Cost Curve.” E&P. Web. 13 July 2016. epmag.com.

---. “Sanchez, Chesapeake Drive Down Costs in Eagle Ford Shale.” Unconventional Oil & Gas Center. 

Web. 27 Sept. 2016. ugcenter.com.

---. “Stacked Pay Potential Lures Oil Companies to Delaware Basin.” Unconventional Oil & Gas Center. 

Web. 2 June 2016. ugcenter.com.

---. “Through Good Times and Bad, Operators Still Dig the Eagle Ford.” Unconventional Oil & Gas Center. 

Web. 16 Sept. 2016. ugcenter.com.

Barbee, Darren. “SM Energy’s Ready to Pump Up Permian Volume.” Unconventional Oil & Gas Center. 

Web. 13 Oct. 2016. ugcenter.com.

Benavidez, Ariana. “San Andres: ‘A Wonderful Place to Be.’” Unconventional Oil & Gas Center. Web. 27 

June 2016. ugcenter.com.

Bivegue, Obame, and Christel Simon. “Effect of Oil Viscosity Change on Oil Production: CO2₂ Enhanced 

Oil Recovery in the Permian Basin and Potential in the Gabon Basin.” The University of Texas at Arlington. 

Thesis. May 2013.

Breyer, John A., et al. “Chapter 11: Facies, Fractures, Pressure and Production in the Eagle Ford Shale 

(Cretaceous) between the San Marcos Arch and the Maverick Basin, Texas, USA.” Memoir 110: The Eagle 

Ford Shale: A Renaissance in U.S. Oil Production. American Association of Petroleum Geologists. (2016): 

369-389.

Clarke, Paul R., et al. “Chapter 5: Assessing Well Performance in a Prolific Liquids-rich Shale Play—

An Eagle Ford Case Study.” Memoir 110: The Eagle Ford Shale: A Renaissance in U.S. Oil Production. 

American Association of Petroleum Geologists. (2016): 213-240.

Clemons, Kit, et al. “Chapter 6: Seismic Attributes: Exploiting Seismic Data to Understand Heterogeneous 

Reservoir Performance in the Eagle Ford Shale, South Texas, USA.” Memoir 110: The Eagle Ford Shale: A 

Renaissance in U.S. Oil Production. American Association of Petroleum Geologists. (2016): 241-258.

Coletta, Claudio J., Camilo Arias, and Scott Mendenhall. “Drilling Improvements in Pursuit of the 

Perfect Well in the Eagle Ford—More than 52% Reduction in Drilling Time and 45% in Cost in Two and a 

Half Years.” IADC/SPE Drilling Conference and Exhibition. Society of Petroleum Engineers, 2016.

Darbonne, Nissa. “Panel: The Permian Basin Only Gets Better.” Unconventional Oil & Gas Center. Web. 6 

June 2016. ugcenter.com.

Additional Information on the  
Permian Basin and Eagle Ford Shale
For more details on the Permian Basin and Eagle Ford Shale, consult the selected sources below. 

By Ariana Benavidez
Associate Managing Editor

http://hartenergy.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://epmag.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com


UGcenter.com  |  December 2016  |  75

PERMIAN & EAGLE FORD: REFERENCES

Davis, Avery S., and T. A. Blasingame. “A Well Performance Study of Eagle Ford Shale Gas Wells 

Integrating Empirical Time-rate and Analytical Time-rate-pressure Analysis.” SPE Hydraulic Fracturing 

Technology Conference. Society of Petroleum Engineers, 2016.

Donovan, Arthur D., et al. “Chapter 9: Findings from the Eagle Ford Outcrops of West Texas and 

Implications to the Subsurface of South Texas.” Memoir 110: The Eagle Ford Shale: A Renaissance in U.S. 

Oil Production. American Association of Petroleum Geologists. (2016): 301-336.

Fisher, Kevin B. “Chapter 10: The Role of Integrated Reservoir Petrophysics in Horizontal Well Evaluations 

to Increase Production in the Eagle Ford Shale.” Memoir 110: The Eagle Ford Shale: A Renaissance in U.S. 

Oil Production. American Association of Petroleum Geologists. (2016): 337-368.

Haines, Leslie. “Eagle Ford Operators: ‘We Got This.’” Unconventional Oil & Gas Center. Web. 26 Sept. 

2016. ugcenter.com.

---. “Undaunted: Gary Evans’ Energy Hunter Takes on the Eagle Ford.” Unconventional Oil & Gas Center. 

Web. 20 Sept. 2016. ugcenter.com.

---. “UT Study: Eagle Ford Could Support Another 80,000 Wells.” Unconventional Oil & Gas Center. Web. 

30 Sept. 2016. ugcenter.com.

Hart Energy Market Intelligence Series. “Eagle Ford Drillers Expect Demand to Rise this Summer.” E&P. 

Web. 15 June 2016. epmag.com.

---. “Operators Leaving Eagle Ford Shale for Northern Skies.” Unconventional Oil & Gas Center. Web. 18 

March 2016. ugcenter.com.

---. “Permian Attitudes Improve as Workover Pricing Bottoms Out.” Unconventional Oil & Gas Center. 

Web. 1 July 2016. ugcenter.com.

---. “Permian Boosts Sand Demand with Longer Laterals.” Unconventional Oil & Gas Center. Web. 30 

June 2016. ugcenter.com.

---. “Permian Drilling Declines as Operators Tackle DUCs.” Unconventional Oil & Gas Center. Web. 5 

July 2016. ugcenter.com.

---. “Permian Well Stimulation Takes a Steep Dive.” Unconventional Oil & Gas Center. Web. 4 April 2016. 

ugcenter.com.

---. “Permian Workover Firms Face Growing Duress.” Unconventional Oil & Gas Center. Web. 23 March 

2016. ugcenter.com.

---. “Predatory Pricing Hits Permian Pressure Pumping Market.” Unconventional Oil & Gas Center. Web. 

31 March 2016. ugcenter.com.

---. “Recovery Will Begin in the Permian, Drillers Say.” Unconventional Oil & Gas Center. Web. 21 March 

2016. ugcenter.com.

---. “Report: Demand Rising for Permian Well Stimulation.” Unconventional Oil & Gas Center. Web. 27 

June 2016. ugcenter.com.

---. “Workovers, DUCs First on Eagle Ford’s Agenda.” E&P. Web. 21 June 2016. epmag.com.

---. “Zipper Fracks Increase Market Share in Eagle Ford Shale.” Unconventional Oil & Gas Center. Web. 

23 June 2016. ugcenter.com.

Kim, Jihye, et al. “Novel Evaluation Method of Surfactant and Clay Inhibitor Performance on Fracturing 

Fluid Recovery for Eagle Ford and Mancos Outcrop Shale Cores using NMR Technique.” SPE International 

Conference and Exhibition on Formation Damage Control. Society of Petroleum Engineers, 2016.

http://UGcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://epmag.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://epmag.com
http://ugcenter.com


 76  |  December 2016  |  hartenergy.com

PERMIAN & EAGLE FORD: REFERENCES

Kim, Jihye, et al. “Choosing Surfactants for the Eagle Ford Shale Formation: Guidelines for Maximizing 

Flowback and Initial Oil Recovery.” SPE Low Perm Symposium. Society of Petroleum Engineers, 2016.

Markman, Joseph. “For Natural Gas, Mexico can be Permian’s New Best Friend.” Unconventional Oil & 

Gas Center. Web. 31 May 2016. ugcenter.com.

Mason, Richard. “A Permian Basin Primer.” E&P. Web. 1 Feb. 2016. epmag.com.

---. “Eagle Ford Shale Musings: Are Sunnier Days Ahead?” E&P. Web. 6 July 2016. epmag.com.

---. “Prime Time for the Permian?” Unconventional Oil & Gas Center. Web. 5 Aug. 2016. ugcenter.com.

---. “Top Takeaways from DUG Eagle Ford.” Unconventional Oil & Gas Center. Web. 15 Sept. 2016. 

ugcenter.com.

Morales, Adrian, et al. “Advanced Modeling of Interwell Fracturing Interference: an Eagle Ford Shale Oil 

Study—Refracturing.” SPE Hydraulic Fracturing Technology Conference. Society of Petroleum Engineers, 

2016.

Moser, Emily. “Sanchez Readies for Growth with $107 Million Sale.” Unconventional Oil & Gas Center. 

Web. 10 Oct. 2016. ugcenter.com.

Murphy, Trey Daniel-Aaron. “’It All Depends on the Price of Oil!’: Eagle Ford Shale Economic 

Development Outcomes in a Boom-bust Milieu.” Texas A&M University. Diss. 2016.

Okeahialam, Ikenna, et al. “Completion Optimization under Constraints: an Eagle Ford Shale Case 

Study.” SPE Production & Operations. Society of Petroleum Engineers. June 2016.

Sheehan, Chris. “Investor Missteps to Avoid in the Delaware.” Unconventional Oil & Gas Center. Web. 7 

June 2016. ugcenter.com.

Stratas Advisors. “Eagle Ford: Crude Oil and Condensate Infrastructure Updates.” Stratas Advisors. Web. 

24 May 2016. stratasadvisors.com.

---. stratasadvisors.com.

---. “Even in a Downturn, the Permian Does Not Disappoint.” Stratas Advisors. Web. 8 June 2016. 

stratasadvisors.com.

---. “The Permian Proves Its Resilience.” Stratas Advisors. Web. 3 March 2016. stratasadvisors.com.

---. “Video Interview: Tapping Into the Permian’s Potential.” E&P. Web. 24 May 2016. epmag.com.

Toon, Steve. “Eagle Ford Frack Water Challenges to Parallel Price Recovery.” Unconventional Oil & Gas 

Center. Web. 28 Sept. 2016. ugcenter.com.

Weeden, Scott. “Companies Rally around Permian Basin during Downturn.” E&P. Web. 1 April 2016. 

epmag.com.

---. “Rig Count Continues Slow Climb, Highlights Regional Increases.” E&P. Web. 1 Aug. 2016. epmag.

com.

Wheaton, B., et al. “A Case Study of Completion Effectiveness in the Eagle Ford Shale Using DAS/DTS 

Observations and Hydraulic Fracture Modeling.” SPE Hydraulic Fracturing Technology Conference. Society 

of Petroleum Engineers, 2016.

Williams, Peggy. “Pivot Toward Eagle Ford Gas.” Unconventional Oil & Gas Center. Web. 3 Oct. 2016. 

ugcenter.com.

http://hartenergy.com
http://ugcenter.com
http://epmag.com
http://epmag.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://ugcenter.com
http://stratasadvisors.com
http://stratasadvisors.com
http://stratasadvisors.com
http://stratasadvisors.com
http://epmag.com
http://ugcenter.com
http://epmag.com
http://ugcenter.com


www.tendeka.com

FracRight

Reaches areas composite plugs

and coiled tubing can’t

Bore PlugBig

TM

�  Large bore

•  Anti-preset features

•  Dissolvable ball

•  100% cast iron

•  No mill out

•  Saves time and money

Full bore wireline-set frac plug with dissolvable ball

http://www.tendeka.com


 

©
 2

0
1
6
 H

a
lli

b
u
rt

o
n
. 
A

ll 
R

ig
h
ts

 R
e
s
e
rv

e
d
.

Take Control of Your  

Drilling Performance
WITH CRUZER™ DEPTH-OF-CUT ROLLING ELEMENTS

Maintain a controlled and constant depth of cut, even in the most 

challenging environments, with the latest drill bit technology from 

Halliburton. The Cruzer™ element’s unique roller design is diamond 

reinforced for smooth control and consistent engagement with minimal 

friction and element wear. Find out how this new enhancement and 

a local DatCI™ (Design at Customer Interface) team can help you 

maximize your drilling efficiency and performance. 

halliburton.com/cruzer

http://halliburton.com/cruzer

	PBOOK_991
	PBOOK_992
	PBOOK_1
	PBOOK_2
	PBOOK_3
	PBOOK_4
	PBOOK_5
	PBOOK_6
	PBOOK_7
	PBOOK_8
	PBOOK_9
	PBOOK_10
	PBOOK_11
	PBOOK_12
	PBOOK_13
	PBOOK_14
	PBOOK_15
	PBOOK_16
	PBOOK_17
	PBOOK_18
	PBOOK_19
	PBOOK_20
	PBOOK_21
	PBOOK_22
	PBOOK_23
	PBOOK_24
	PBOOK_25
	PBOOK_26
	PBOOK_27
	PBOOK_28
	PBOOK_29
	PBOOK_30
	PBOOK_31
	PBOOK_32
	PBOOK_33
	PBOOK_34
	PBOOK_35
	PBOOK_36
	PBOOK_37
	PBOOK_38
	PBOOK_39
	PBOOK_40
	PBOOK_41
	PBOOK_42
	PBOOK_43
	PBOOK_44
	PBOOK_45
	PBOOK_46
	PBOOK_47
	PBOOK_48
	PBOOK_49
	PBOOK_50
	PBOOK_51
	PBOOK_52
	PBOOK_53
	PBOOK_54
	PBOOK_55
	PBOOK_56
	PBOOK_57
	PBOOK_58
	PBOOK_59
	PBOOK_60
	PBOOK_61
	PBOOK_62
	PBOOK_63
	PBOOK_64
	PBOOK_65
	PBOOK_66
	PBOOK_67
	PBOOK_68
	PBOOK_69
	PBOOK_70
	PBOOK_71
	PBOOK_72
	PBOOK_73
	PBOOK_74
	PBOOK_75
	PBOOK_76
	PBOOK_993
	PBOOK_994

