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Bigger, faster pinpoint completions:  more stages,  
more sand, higher rates—and no runaway fracs.

Multistage Unlimited® pinpoint fracturing  delivers maximum SRV with far less risk of frac hits and 

well bashing during infill and high-density field development, compared with plug-and-perf. You put 

fracs where you want them, and you control how much sand you pump into each one, preventing 

“super clusters” that can hurt production from offset wells. With repeatable frac placement from 

well to well plus recorded downhole pressure/temperature data, you can truly optimize stage count 

and spacing in a given formation with just a few wells.

More stages per well

NCS pinpoint fracturing delivers more individual entry points with far higher frac efficiency than 

plug-and-perf. For example:

• 147 stages (Permian)

• 134 stages (Montney)

• 125 stages (Duvernay)

• 116 stages (Marcellus)

More sand per well

More intensity means pumping a lot more sand, and NCS Multistage pinpoint fracturing handles it: 

• 1,973 lb/lateral ft (Permian)

• 1,825 lb/lateral ft (Montney)

• 1,711 lb/lateral ft (Duvernay)

Faster execution

NCS Multistage pinpoint completions are being executed faster than ever. Here’s why:

 Higher rates. Technology and design advances have boosted Multistage Unlimited frac rates 

through the coiled tubing/casing annulus to nearly 80 bbl/min in 5.5-in. casing, far higher “per 

cluster” than plug-and-perf and more than enough to transport sand (>12 ppg) with slickwater.

Fewer coiled tubing trips. Almost 90% of NCS Multistage jobs are performed in a single coiled 

tubing trip. As many as 134 sleeves have been fracced without tripping out of the hole.

99+% sleeve success rate. More than 120,000 NCS sleeves have been installed, with the highest 

sleeve-shift-success rate of any coiled-tubing completion system.

Learn more at ncsmultistage.com

©2017, NCS Multistage, LLC. All rights reserved. Multistage Unlimited and Controlled Intensity are trademarks of NCS Multistage, LLC. 

Predictable. Verifiable. Repeatable. Optimizable.

ncsmultistage.com

TMTM

http://ncsmultistage.com
http://ncsmultstage.com
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At Flotek, we treat our client’s reservoir and their capital 

like they are our own. We evaluate the unique and complex 

characteristics of each well to prescribe a customized total 

fluids system designed to improve your well’s performance.
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FLOTEK INDUSTRIES IS FOCUSED ON BEING A
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The sun sets over oilfi eld operations on the Johnson Ranch outside of 

Mentone, Texas, in the Delaware Basin. (Photo by Tom Fox, courtesy of 

Hart Energy’s Oil and Gas Investor)
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THE PERMIAN
Dewhurst talks on camera about E&P 
Falcon Seaboard’s prospects in the 
Permian Basin and his personal touch 
with mineral rights owners.
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PERMIAN HOT DEALS MEET THE 

MARKET’S COLD SHOULDER
While Permian deals provided uplift 
to many stocks last year, 2017 has 
seen that trend upend with share 
prices falling the day after a deal is 
announced—sometimes dramatically.
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QEP DOUBLES DOWN WITH $732 

MILLION MIDLAND BASIN DEAL
The company said it will increase its 
Permian acreage by roughly 50% in 
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unconventional plays across the U.S.
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top initial production rates in each unconventional 
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Unconventional Rig Counts
Hart Energy’s exclusive rig counts measure drill-
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One of the most challenging picture puzzles 

ever devised was double sided with a red 

rose on a black background. The back side was ex-

actly the same photo at a 90-degree angle from the 

front side. Finding contiguous acreage in the Perm-

ian Basin can be just as challenging as that picture 

puzzle if not more so, and the Permian Basin is 

where the money and rigs are. 

The Permian Basin is estimated to produce 

about 2.9 MMbbl/d of crude oil by year-end 2018, 

about 515,000 bbl/d above the June 2017 estimate, 

according to the July “Short-term Energy Outlook” 

from the U.S. Energy Information Administration 

(EIA). That would represent almost 30% of total 

U.S. crude oil production in 2018.

The EIA’s “Drilling Productivity Report” for July 

2017 noted that new-well oil production per rig 

in barrels per day decreased for the 10th consecu-

tive month in June, which indicates “operators are 

drilling more wells than they are completing. Lags 

in well completion may reflect implementation of 

strategies that drill more wells from a single pad 

with completion equipment not deployed until all 

wells are drilled.”

In the rig count for Sept. 2, 2016, the number 

of rigs working in the Permian Basin reached 202 

units, topping 200 for the first time since the rig 

count bottomed at 134 units on April 29 and May 

13, 2016. A year later on Sept. 1, the rig count 

was nearly double at 380 rigs, according to Baker 

Hughes, a GE company.

Stiff competition for Permian acreage

The cost of leases in the Midland and Dela-

ware basins runs from $50,000 to $60,000 per 

acre. In the San Andres horizontal play in the 

Central Basin Platform (CBP) and Northwest 

Shelf, which is a conventional play, leases run 

$500 to $1,000 per acre. Many companies are 

selling assets in higher cost plays to invest in 

the Permian.

In its second-quarter report on July 26, QEP 

Resources Inc. said its wholly owned subsidi-

ary, QEP Energy Co., entered into a definitive agree-

ment to acquire properties in the Permian Basin for 

an aggregate purchase price of $732 million. The 

acquisition was about 13,800 net acres with more 

than 730 potential drilling locations over four 

de-risked horizons in Martin County, Texas, near 

QEP’s existing Midland Basin acreage. This figures 

to about $12,800 per net mineral acre per horizon 

($51,200 per acre).

Major companies are beginning to bow out of the Permian Basin  

while mid-majors and small companies continue investment binge.  

The winners face higher costs and stagnant oil prices on the way  

to the finish line.

Finding the Right Mix  

of Technology, Leases 

and Investment

By Scott Weeden
Contributing Editor

http://hartenergy.com
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“During the second quarter 

of 2017 we made significant 

progress in the Permian Basin 

by increasing drilling activity 

on our Mustang Springs asset 

and aggressively developing our 

County Line asset, resulting in 

record net equivalent produc-

tion in the Permian Basin of 

21,200 boe/d,” said Chuck Stan-

ley, QEP’s chairman, president 

and CEO.

“We announced agreements 

to sell all of our Pinedale assets 

and other southwest Wyoming 

gas assets for a total of $777.5 

million, which combined with 

an agreement to acquire approx-

imately 13,800 additional net 

acres in the core of the northern Midland Basin, 

[and] continue our pivot toward a more oil-focused 

portfolio. We expect to fund the Permian Basin 

acquisition with proceeds from our Pinedale asset 

sale and with cash on hand.”

He added, “The acquisition will significantly 

expand our Permian Basin net acreage by almost 

50% and our potential drilling inventory by 

over 60% to nearly 1,900 potential horizontal 

drilling locations in the core of the northern  

Midland Basin.”

Halcón Resources is another company that sold 

other assets to boost its presence in the Permian. 

“The sale of our Williston Basin operated assets 

transforms Halcón into a single-basin company 

focused on the Delaware Basin where we have more 

than 41,000 net acres in Ward and Pecos counties 

representing decades of highly economic drilling 

inventory,” said Floyd Wilson, Halcón’s chairman, 

CEO and president, in a July 11 statement. 

The Pinedale-operated assets were sold to an 

affiliate of Bruin E&P Partners, a portfolio com-

pany of Arclight Capital Partners, for $1.4 billion 

in cash.

The company plans to continue to run two rigs 

in the Delaware Basin for the remainder of 2017 

and currently expects to exit 2017 with production 

in excess of 13,000 boe/d net.

Apache Corp. is another company moving 

around pieces to its puzzle. The company sold its 

assets in Canada for $713 million, according to a 

July 17 press release. The move “is consistent with 

Apache’s objective of streamlining our portfolio 

and focusing on assets in the United States, United 

Kingdom North Sea and Egypt. This strategic deci-

sion will enhance the company’s resource alloca-

tion to its primary growth areas, particularly within 

the Permian Basin,” said John J. Christmann IV, 

Apache’s CEO and president.

Bolt-on acquisitions allow longer laterals

The pieces to the Permian puzzle are requiring 

trading strips of land to get longer laterals and 

thus increase production. Operators in the Perm-

ian Basin have begun swapping small strips of 

land on adjoining acreage owned by other compa-

nies to build their pads so that they can maximize 

their laterals.

On the CBP Lance Taylor, president and CEO 

of Steward Energy, explained that field rules allow 

a company to complete and produce a horizon-

tal well at 100 ft off the heel and 100 ft off the 

toe. “Ideally we start from a surface location off 

the lease to be produced, and we get an exception 

from the operator of that adjacent section. We can 

really maximize our lateral lengths. In a 1-mile 

Fewer rigs were 
stacked in the 
Helmerich & 
Payne yard in 
the Midland 
area on May 21. 
(Photo by Scott 

Weeden)

https://www.ugcenter.com/
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section, we can get a full 5,000-ft lateral, while in 

some of our early generation wells we were getting 

only 4,200 ft,” he said.

In recently closed deals RSP Permian Inc. added 

6,000 mostly contiguous net acres and 4,500 net 

royalty acres in the Delaware Basin in Loving and 

Winkler counties for about $228 million in August. 

RSP CEO Steven Gray said the acquisitions further 

block up contiguous positions while offering addi-

tional length to lateral wells.

In its second-quarter report on Aug. 7, Gray said, 

“As we consider our operating strategy and plans 

going into 2018, we will look to closely balance 

our capital spending with our cash fl ow generation 

while remaining fl exible to adjust our activity levels 

to market conditions. We have the capability to 

continue to grow our annual production volumes 

on a double-digit basis within cash fl ow at oil prices 

below $50 per barrel.”

During the second quarter, RSP operated four 

horizontal rigs in the Midland Basin and two rigs 

in the Delaware Basin. The company added a third 

horizontal rig in the Delaware in May. RSP expected 

to drill 52 to 56 wells and complete 48 to 53 wells 

in second-half 2017. The company also expected to 

end the year with 21 to 30 drilled but uncompleted 

wells (DUCs).

RSP utilized one full-time completion crew in 

the Midland Basin and a nearly full-time crew in 

the Delaware Basin. RSP drilled 22 operated hor-

izontal wells and completed 18 operated horizon-

tal wells. The company began the quarter with 18 

operated horizontal DUCs and exited the quarter 

with 22 DUCs.

Parsley Energy is another company that is look-

ing to fi ll the holes in its land puzzle. On April 20 

Parsley said it closed its acquisition of 71,000 unde-

veloped and producing properties in the Midland 

Basin from Double Eagle Energy Permian LLC and 

some of its affi liates for about $2.8 billion.

Parsley expected to complete 25 to 35 gross oper-

ated horizontal wells in second-quarter 2017, 35 to 

45 completions in the third quarter and 40 to 50 

completions in the fourth quarter, generating sub-

stantial production momentum through the end of 

the year and beyond. Over the remainder of 2017, the 

company expected to drill about 30 wells on acreage 

acquired from Double Eagle with pads located in 

Midland, Martin, Howard and Glasscock counties.

Following the recent acquisitions, Parsley said it 

has more than 900 Wolfcamp C drilling locations 

in what it identifi ed as the fairway of the Wolfcamp 

C play in portions of Reagan, Glasscock, Midland 

and Upton counties.

In Pecos County, its long-lateral wells are keeping 

pace with its shorter lateral wells on a length-nor-

malized basis, bolstering the capital effi ciency of 

Parsley’s Southern Delaware development program.

Noncore assets for sale

It isn’t often that Permian Basin assets are 

described as noncore. In 2011 BHP Billiton 

invested more than $20 billion in U.S. shales, 

A worker climbs 
up the rig in the 
North McElroy 
Unit in Crane, 
Texas. (Photo 

courtesy of 

Apache Corp.)

http://hartenergy.com
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including about $15 billion for Petrohawk. Now 

that same acreage is up for sale at what is expected 

to be considerably less than the original invest-

ment. The bidding will likely be brisk for BHP 

Billiton’s U.S. shale acreage. 

At BHP Billiton’s fi scal year-end meeting on 

Aug. 22, CEO Andrew Mackenzie stated, “As I have 

said previously, the shale acquisitions were poorly 

timed, we paid too much and the rapid pace of early 

development was not optimal. 

“When we entered the industry our objective 

was to leverage our systems and scale, become an 

industry leader and then replicate the opportunity 

around the world. However, following a global 

endowment study, it became apparent that oppor-

tunities to replicate U.S. shale oil elsewhere did not 

exist. This sharpened focus informed our regular 

portfolio review, and we have now concluded that 

these assets are noncore.”

BHP Billiton’s Permian operation is located pri-

marily in western Reeves County and consists of 

about 93,000 net acres. The company produces oil, 

condensate, gas and NGL.

However, the company is focused on maximiz-

ing the value of its onshore assets. In the Permian 

two additional rigs were to begin drilling in the 

September quarter with focus on completion trials, 

which will inform a transition to full-pad develop-

ment as early as the 2019 fi nancial year.

BHP Billiton is not the only major avoiding 

unconventional shale plays. Total labeled shale 

assets as expensive and noted that shale develop-

ment was not high on its list of expertise.

Full speed ahead

EOG Resources probably has more pieces to 

its Permian puzzle than just about any com-

pany. From one side of the Permian Basin to 

the other, EOG is moving at full speed with its 

development program. 

“EOG can generate high returns at relatively 

low oil prices, and our disciplined investment 

strategy has positioned the company on a strong 

fi nancial footing,” Bill Thomas, EOG chairman 

and CEO, said. “By applying industry-leading 

technology and geoscience to our acreage concen-

trated in the sweet spots of the largest oil plays in 

the U.S., EOG can continue to grow at strong rates 

within cash fl ow.”

The company increased its 2017 production 

growth targets to 7% from 5% while maintaining 

its current plan of completing 480 net wells with 

capex of $3.7 billion to $4.1 billion. EOG is actively 

engaged in an exploration program to lease and 

test multiple new prospects, including the Permian 

Northwest Shelf in New Mexico in 2017.

The company has 346,000 net acres in the Del-

aware Basin Wolfcamp with 2,660 net wells. It is 

testing 500-ft spacing and additional targets. For 

the Second Bone Spring it has 289,000 net acres 

and 1,870 wells. For the Leonard Shale, EOG has 

160,000 net acres and 1,800 net wells with 660-ft 

spacing in the “A” and “B” zones.

According to its company report, in second-quar-

ter 2017 EOG completed 25 wells in the Delaware 

Basin Wolfcamp with an average treated lateral 

length of 6,500 ft per well and average 30-day IP 

rates per well of 3,010 boe/d. In Lea County, N.M., 

EOG completed a four-well pattern with an average 

lateral length of 6,700 ft/well and average 30-day IP 

rate per well of 3,870 boe/d.

In the Bone Spring EOG completed 19 wells 

with an average treated lateral length of 5,600 ft/

well and average 30-day IP rate per well of 2,130 

boe/d. In Lea County EOG also completed a three-

well pattern in the Bone Spring with an average 

treated lateral of 9,700 ft and average 30-day IP rate 

per well of 3,620 boe/d.

A worker moves 
to the top of 
storage tanks 
near the San 
Andres Field 
in the Permian 
Basin. (Photo 

courtesy of 

Apache Corp.)

http://hartenergy.com
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In the Leonard Shale EOG completed three wells 

with an average length of 5,400 ft/well and average 

30-day IP rate per well of 1,615 boe/d.

According to its second-quarter report, the com-

pany was averaging 13 rigs drilling in 2017.

Alpine High, water, sand  

and earthquakes

Apache’s Christmann said, “We expect continued 

production volume increases at Alpine High and in 

the Midland Basin as well as from our international 

regions during the second half of 2017. We are suc-

cessfully managing service cost pressure, lease oper-

ating expense, and general and administrative costs 

across the company.”

In the Permian Basin the company averaged 

146,000 boe/d and operated an average of 17 rigs, 

according to the company’s second-quarter report 

released on Aug. 3. 

At Alpine High the company averaged six rigs. 

The company connected the first segment of its 

natural gas trunkline to market, achieving first pro-

duction in early May.

Apache averaged six rigs in the Midland Basin 

focused primarily on multiwell pad drilling in the 

Wolfcamp and Spraberry formations.

Major pieces of the puzzle continue to be water 

and sand. The Culberson County Groundwater 

Conservation District voted on Aug. 2 to approve 

the Agua Grande water project to drill into a des-

ert aquifer near Van Horn, Texas, and transport 

some 5.4 million gallons of water about 60 miles 

from the Apache Mountains to the heart of the 

Delaware Basin. 

Like other water projects in the region, this one 

was protested by ranchers, farmers, environmental-

ists and residents. Most of the protests involved the 

threat to the spring-fed pool at nearby Balmorhea 

State Park.

Apache also has been working with local 

agencies and constituents on protecting the San 

Solomon Springs. The company also has been 

fighting the application of another company to 

drill saltwater disposal (SWD) wells. Apache has 

been very focused on managing its own use of 

water in the area.

SWD wells also could be the cause of earth-

quakes in the area of Pecos, Texas. Residents are 

wondering if the SWD wells are causing earth-

quakes similar to those in northern Oklahoma.

A final piece of the puzzle is sand. Up to 50 mil-

lion pounds of sand are being pumped into wells 

A Parsley 
Energy 
employee 
checks the 
equipment at 
the John Denny 
41-44H facility in 
Midland County 
in July. (Photo 

courtesy of 

Parsley Energy)

http://hartenergy.com
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now, compared to three million pounds a few years 

ago. Fairmount Santrol announced in July that it 

would be opening another sand mine in the Perm-

ian Basin. Other companies are pursuing new sand 

mines, including Smart Sand, Hi-Crush, Preferred 

Sands, U.S. Silica, Emerge Energy Services and 

Unimin Corp.

Horizontal San Andres play on CBP

About 30 Bbbl of oil have been produced in the Perm-

ian Basin and about 55% of that was from the CBP. A 

newer horizontal play is underway in the conventional 

San Andres Formation, which is a dolomite.

Just applying horizontal drilling and long lat-

erals to a conventional rock makes it attractive, 

explained Steward’s Taylor said. “It is interesting 

that we developed such amazing technologies and 

techniques and then applied them to some of the 

worst rocks in shale plays.”

The San Andres is a shallow formation at a 

depth of 4,000 ft to 5,000 ft. Operators are tap-

ping the residual oil zones and transitional zones 

below and between the legacy fields in the CBP and 

Northwest Shelf. The play has a breakeven oil price 

under $20/bbl, which makes it attractive.

“Costs for a 1-mile lateral are changing right 

now because of the cost structure going up,” said 

Terry Dobson, president and CEO of Elk Mead-

ows Resources LLC. “A year ago we were at $2.3 

million to $2.4 million for a 1-mile lateral. [In July 

2017] we’re probably looking at $2.8 million to 

$2.9 million. A lot of those costs are going up on 

the completion side.”

Since the San Andres is a conventional forma-

tion, the completions are not as complex. Ring 

Energy has 18 to 22 stages in its 1-mile laterals. 

The company pumps about 440 lb of 20-40 white 

sand per lateral foot.

In its most recent well Pacesetter Energy 

LLC pumped 44 stages with a single cluster per 

stage in a 10,000-ft lateral. The company used 

roughly 24 perforations per stage. It pumped 

160,000 lb of sand per stage, which was about 

600 to 700 lb/ft, said Josh Bryant, vice presi-

dent of engineering and project development 

for Pacesetter.

“I think the future of this play will include 

defining which intervals of the San Andres Forma-

tion are the most productive and cost effective to  

target,” he said. n

The sun sets 
behind a grid 
of power poles 
and pumpjacks 
pulling oil from 
the San Andres 
play on the 
north end of  
Denver City, 
Texas. (Photo 

by Tom Fox, 

courtesy of Hart 

Energy’s Oil and 
Gas Investor) 
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Anadarko Petroleum Corp.

Active in West Texas for more than 30 years, 

Anadarko’s Delaware Basin has about 580,000 

gross acres (about 235,000 net acres) and 10,000-

plus drilling locations. Anadarko has continued to 

delineate its prospective Wolfcamp Shale acreage 

in Ward, Reeves and Loving counties since 2015. 

In fact, the company’s Delaware Basin delineation 

program has tripled its estimated net resources in 

the Wolfcamp-A Formation to more than 3 Bboe, 

with the potential for an additional 1 Bboe in other 

zones of the Delaware Basin stack, according to a 

2016 company fact sheet. 

According to the company’s second-quarter 

2017 report, Anadarko achieved record oil volumes 

in the Delaware Basin, averaging 33,000 bbl/d of oil 

during the quarter and has 16 rigs drilling in the 

Delaware Basin, including the two added during 

the second quarter. The company’s Delaware 

Basin assets produced 33 Mbbl/d of oil, 10 Mbbl/d 

of NGL, 87 MMcf/d of gas and 57 Mboe/d (all 

increases from the year prior) in the second quarter, 

These key players are shining bright in Texas and New Mexico.

Production Increases for 

Top Permian Companies

By Ariana Benavidez
Associate Managing Editor

The Permian Basin is one of the oldest oil- and gas-producing basins in the U.S. Located in West Texas 

and southeastern New Mexico, the Permian is about 250 miles wide and 300 miles long. It comprises 

several sub-basins, including the Delaware Basin and the Midland Basin.

According to Drillinginfo, the Permian Basin produces more than 2.5 MMbbl/d. (For a complete 

production forecast, see pg. 72.)

In the following section, Hart Energy profiles some of the most active companies in the Permian Basin. 

Key Players

Anadarko’s 
Delaware 
Basin has 
about 580,000 
gross acres 
(about 235,000 
net acres). 
(Photo courtesy 

of Anadarko 

Petroleum 

Corp.)
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and the basin brought in $234 million in capital 

investments in the quarter, the report stated. 

Apache Corp.

Apache has more than 3.1 million gross acres in 

the Permian region. Estimated proved reserves of 

611 MMboe were reported at year-end 2016, repre-

senting 47% of the company’s worldwide reserves, 

according to Apache’s website. First-quarter 2017 

oil production in the Permian was 75,210 bbl/d, 

with total liquids production of 109,492 bbl/d and 

natural gas production reported at 227.6 Mcf/d. 

The company also reported 147,534 boe/d in 

the first quarter, compared to 171,041 boe/d a  

year earlier. 

Oil and gas capital investment was $738 million 

during the second quarter, with two-thirds focused 

on the Permian Basin, according to the company’s 

second-quarter 2017 report, and the company oper-

ated an average of 17 rigs during the quarter.

In September 2016, Apache confirmed the dis-

covery of the significant new resource play Alpine 

High. Apache’s Alpine High acreage lies in the 

southern portion of the Delaware Basin, primarily 

in Reeves County, Texas. The company estimated 

hydrocarbons in place on its acreage position are 75 

Tcf of rich gas (more than 1,300 Btu) and 3 Bbbl of 

oil in the Barnett and Woodford formations, a press 

release stated. Apache also reported significant oil 

potential in the shallower Pennsylvanian, Bone 

Springs and Wolfcamp formations. Alpine High 

has 4,000 ft to 5,000 ft of stacked pay in up to five 

distinct formations including the Bone Springs, 

Wolfcamp, Pennsylvanian, Barnett and Woodford. 

As of September 2016, Apache had drilled 19 wells 

in the play, with nine producing in limited quanti-

ties due to infrastructure constraints. This includes 

six wells in the Woodford, one well in the Barnett 

and one well each in the shallower Wolfcamp and 

Bone Springs oil formations, the release stated.

Apache’s 2017 plans include increasing activity 

in the Permian while also continuing to balance 

capital investments between its larger development 

project at Alpine High and focused exploration and 

development programs on other core assets in its 

Permian region. During 2017 the company expects 

to average 15 drilling rigs in the Permian Basin 

and drill about 250 wells, which includes a four- to 

six-rig delineation drilling program at Alpine High. 

The company plans to allocate about two-thirds 

of its 2017 capital budget to the Permian region, 

according to the company’s website.

BHP Billiton

BHP Billiton operates about 850,000 net acres in 

the Permian.

As of June 30, the company had one rig operat-

ing in the Permian. Two additional rigs were sched-

uled to start up in September and will focus on 

completion trials, which will inform a transition to 

full pad development as early as the 2019 financial 

year, a press release stated.

“More than half of the new rigs put in place since 

the end of 2016 have been in the Permian. The remain-

der have been distributed across multiple areas,” 

according to BHP’s February web article “Last In, First 

Out: the Fundamental Case for Oil Investment.”

In the Permian, the company expects 

increased recoveries of more than 60% over the 

full well life, including a 20% increase in the 

first year of production, a press release stated. 
The company reported year-end 2016 production 

of 8.8 Bcf of natural gas, 1,314 boe of NGL and 

2,793 boe of crude oil and condensate, according 

to a January news release.

The company has access to more than 1 Bboe 

in the Permian, “meaning this field has the poten-

tial to become the largest production and free cash 

contributor in our petroleum portfolio within five 

years,” said Steve Pastor, BHP Billiton president of 

operations petroleum, in a press release.

In August BHP stated it is looking to sell its U.S. 

shale assets. “We have determined that our onshore 

U.S. assets are non-core, and we are actively pursu-

ing options to exit these assets for value,” the com-

pany said in its annual report. “In the meantime, we 

will complete well trials, acreage swaps and assess 

midstream solutions to increase the value, profit-

ability and marketability of our acreage.”

A BBC News article reported, “Chief executive 

Andrew Mackenzie said a number of parties are 

interested in acquiring its onshore U.S. oil and gas 

operations but would not name the price the com-

pany is seeking for the assets.”

http://hartenergy.com
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Callon Petroleum Co.

Callon Petroleum operates in Midland, Howard, 

Upton and Reagan counties in the Midland Basin 

and in Ward and Pecos counties in the Delaware 

Basin. The company reported proved reserves of 

91.6 MMboe at year-end 2016 (78% oil and more 

than 47% proved developed), according to Callon’s 

10-K report. As of June 2017, the company had 

205 gross (151.1 net) horizontal wells producing 

from seven established fl ow units in the Perm-

ian Basin, Callon’s second-quarter report stated. 

The company entered the Midland Basin in 2009, 

focused on vertical drilling at the time, and tran-

sitioned to horizontal development in 2012, per 

the company’s 10-K.

In May 2016 Callon acquired certain assets in 

the Midland Basin operated by Big Star Oil and 

Gas LLC, including about 17,298 gross (14,089 net) 

surface acres, primarily located in Howard County, 

Texas, with additional acreage in Martin, Borden 

and Dawson counties, Texas, a press release stated.

In October 2016 Callon acquired 6,904 gross 

(5,952 net) acres primarily located in Howard 

County, Texas, in the Midland Basin within its 

WildHorse operating area from Plymouth Petro-

leum LLC, according to a press release.

In February 2017 Callon acquired about 16,700 

net surface acres in Ward and Pecos counties, Texas, 

in the southern Delaware Basin from American 

Resource Development LLC, a press release stated.

In the company’s Midland County operating 

area (consisting of Midland, Ector, Martin and 

Andrews counties), the company began horizon-

tal development in 2013. It has existing horizontal 

production from six distinct fl ow units from four 

shale zones (a fourth was added in 2016).

In Callon’s Howard County operating area, it 

has existing horizontal production from three shale 

zones. The company acquired these assets from the 

Big Star acquisition in 2016. 

The company’s Upton/Reagan County operat-

ing area began horizontal development in 2012. It 

has existing horizontal production from four fl ow 

units across three shale zones.

In Callon’s Ward County operating area, it has 

existing horizontal production from both the Wolf-

camp A and B shale zones.

Centennial Resource Development Inc.

Centennial Resource Development Inc. is an inde-

pendent oil and natural gas producer with assets in 

the core of the Delaware Basin in West Texas and 

Southeast New Mexico. The company has about 

88,000 net acres and more than 2,000 drilling loca-

tions (about 59% oil) located primarily in Reeves 

County, Texas, and Lea County, N.M, according to 

Centennial’s website.

The company reported second-quarter 2017 

total production of 29,664 boe/d and 17,435 bbl/d 

of oil, an increase of 61% and 66%, respectively, 

compared to fi rst-quarter 2017, according to the 

company’s second-quarter report.

Centennial added a sixth drilling rig in Reeves 

County during the second quarter and expects to 

continue operating its six-rig drilling program for 

the remainder of 2017, the report stated. The com-

pany planned to move one rig to Lea County during 

the third quarter to begin development activity on 

its recently acquired GMT acreage. Furthermore, 

Centennial expects to drill and complete 65 to 75 

gross wells during 2017, the report stated.

In June Centennial completed the acquisition of 

interests in producing horizontal wells plus unde-

Callon has 
drilling 
operations at 
“Carpe Diem” in 
Midland County. 
(Photo courtesy 

of Callon 

Petroleum)
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veloped acreage on about 11,850 net acres in the 

core of the Northern Delaware Basin in Lea County 

from GMT Exploration Co. LLC.

In December 2016 a subsidiary of Centen-

nial Resource Development Inc. completed the 

acquisition of leasehold interests and related 

upstream assets in Reeves County in the south-

ern Delaware Basin from Silverback Explora-

tion LLC and Silverback Operating LLC, a press 

release stated. The acquired acreage included 

about 35,500 net acres.

Chevron

Chevron is the Permian Basin’s largest net acreage 

holder with about 2 million acres, according to the 

company’s website. Production in the area could 

expand eightfold to 700,000 bbl/d of oil within 

a decade.

In 2011 the company produced its 5 billionth 

barrel from the region. In 2016 the company 

reported production of 90,000 net (Chevron 

share) barrels of crude oil, 327 MMcf of nat-

ural gas and 29,000 bbl of NGL daily, accord-

ing to information on the company’s website.

By year-end 2018, nine drilling rigs will join the 11 

that Chevron already has in the Permian, according 

to the company.

In addition, in an effort to protect the Perm-

ian, the company uses more brackish than potable 

water, targeting deeper aquifers that contain water 

not suitable for human consumption or agricul-

tural usage. The company also uses centralized 

water facilities and pipelines to reduce truck traffi c 

and associated emissions in the area.

Cimarex Energy

Cimarex operates in the Delaware Basin with mul-

tiple horizontal drilling locations in the Wolfcamp 

Shale, Bone Spring Sands and Avalon Shale.

The Bone Spring and Wolfcamp formations 

account for most of the company’s current Perm-

ian Basin activity and production, according to the 

company’s website.  Delineation of the Wolfcamp 

Shale continued with its fi rst infi ll development in 

2016. Cimarex also saw improvement in well results 

due to newer completion techniques and the use of 

longer laterals.

In 2015 the Permian Basin accounted for 36% of 

Cimarex’s year-end 2015 proved reserves and 56% of 

total production, the website stated.

According to the company’s second-quarter 

2017 report, production from the Permian Basin 

averaged 644.7 MMcfe/d in that quarter, a 27% 

increase from second-quarter 2016, and the com-

pany is operating eight rigs in the region. Cimarex 

brought 11 gross (10 net) wells on production in 

the Permian region during the second quarter, 

and there were 27 gross (13 net) wells waiting on 

completion as of June 30, the report stated. Of the 

$296 million Cimarex invested in exploration and 

development during the second quarter, 53% was 

allocated to the Permian Basin.

Concho Resources Inc.

Concho Resources is focused in the Permian Basin 

of southeast New Mexico and West Texas, operat-

ing in the Delaware and Midland basins. The com-

pany is a top 15 oil producer in Texas and operates 

more than 6,200 wells in the Permian. A 2015 com-

pany fact sheet also stated that Concho is the No. 

1 producer of oil and No. 3 producer of natural gas 

in New Mexico.

The company’s Delaware assets total about 

940,000 gross acres. The company’s Delaware focus 

is on the oil-prone Bone Spring Formation, which 

includes the Avalon Shale, three Bone Spring sand-

stone zones and the Wolfcamp Shale. Since 2010 

Concho has drilled about 700 horizontal wells in 

the Delaware Basin, targeting six distinct zones, the 

company stated on its website.

Based on the company’s well results, Concho has 

identifi ed about 12,000 horizontal drilling loca-

tions in the northern Delaware Basin targeting six 

pay zones, the website stated. Concho added 12 

horizontal wells in the northern Delaware Basin 

with at least 30 days of production during sec-

ond-quarter 2017 and an average lateral length of 

6,045 ft, according to the company’s second-quar-

ter report. The average peak 30-day and 24-hr rates 

for these wells were 1,394 boe/d (66% oil) and 1,700 

boe/d, respectively. The company has six rigs drill-

ing in this basin.

Concho’s southern Delaware Basin, located in 

Reeves, Ward and Pecos counties in Texas, added 
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eight horizontal wells with at least 30 days of pro-

duction during second-quarter 2017. The average 

peak 30-day and 24-hr rates for these wells were 

1,740 boe/d (77% oil) and 2,165 boe/d, respectively, 

and average lateral length was 8,852 ft, according 

to the company’s second-quarter report. Concho 

has six rigs drilling in the 

Delaware Basin.

In the Midland Basin, 

Concho has drilled more 

than 1,400 vertical wells 

since 2008 targeting the 

Wolfcamp and Spra-

berry zones and has fi ve 

rigs drilling in this basin. 

The company has about 

260,000 gross acres 

in the Midland Basin. 

Concho added 31 hori-

zontal wells in the Mid-

land Basin with at least 

30 days of production 

during second-quarter 

2017 and an average lat-

eral length of 9,995 ft, 

according to the compa-

ny’s second-quarter report. The average peak 30-day 

and 24-hr rates for these wells were 923 boe/d (87% 

oil) and 1,078 boe/d, respectively.

In October 2016 Concho acquired about 40,000 

net acres in the core of the Midland Basin from Reli-

ance Energy for about $1.625 billion, a press release 

stated. In July 2017 Concho acquired about 12,400 

net acres with an average 100% working interest 

in Andrews and Martin counties in Texas. “The 

acquired properties include about 3 Mboe/d (73% 

oil) of legacy production. The acreage is contiguous 

with the Mabee Ranch leasehold Concho acquired 

from Reliance in fourth-quarter 2016, enhancing 

the assets for large-scale, long-lateral development,” 

the company’s second-quarter report stated.

CrownQuest Operating LLC

Based in Midland, Texas, CrownQuest Operating 

is an active driller in the Permian with extensive 

leasehold in the Midland Basin.

CrownQuest operates about 98% of CrownRock 

LP’s total net wells, and the wells CrownQuest oper-

ated for CrownRock provided about 99% of Crown-

Rock’s average daily production for 2017. Current 

company net production is about 27,000 boe/d.

CrownRock’s core properties (the properties 

CrownQuest operates) consist of about 93,000 net 

Concho 
Resources 
developed 
multiwell 
projects in the 
Midland Basin. 
(Photo courtesy 

of Concho 

Resources)

A CrownQuest-operated vertical well in Howard County is shown. (Photo courtesy 

of CrownQuest)
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acres in the northern Midland Basin. On the east-

ern shelf of the Midland Basin, the company also 

holds 52,000 net acres in the Spade Ranch property 

located in Mitchell County, Texas.

In 2015 the company initiated its horizontal 

program, which has generated strong economic 

returns. The company has stated they have a signif-

icant inventory of horizontal drilling locations in 

the Midland Basin, particularly targeting the Wolf-

camp and Spraberry zones. From 2007 through 

2016, the company drilled more than 1,000 gross 

vertical wells in the Midland Basin. The company 

has spent 2016 and 2017 accelerating its horizontal 

activity, which includes testing optimum vertical 

and lateral spacing for full horizontal development. 

The company is currently running three horizontal 

drilling rigs.

According to a news article by TheStreet.com, 

“CrownQuest Operating LLC, a Midland, Tex-

as-based private operator with some ties to Lime 

Rock Partners, is among the list of frequently men-

tioned potential targets [for a merger/acquisition 

deal]. One source noted the company is among the 

few remaining privately held operators with a sig-

nificant Midland Basin acreage position.”

Devon Energy

Devon’s operations in the Delaware Basin of West 

Texas and southeast New Mexico cover about 

10,000 sq miles. The company’s drilling focus is in 

the oil-rich Bone Spring as well as in the Delaware, 

Wolfcamp and Leonard formations.

Devon reported year-end 2016 production of 60 

Mboe/d (74% liquids), reserves of 108 MMboe (75% 

liquids) and drilled 58 gross wells, the company 

stated on its website.

In a comparison of volumes from 2016 vs. 2015, 

“Delaware Basin production was relatively flat 

as natural declines offset the increases from new 

wells,” Devon stated in its 2016 annual report. Of 

the 126 MMBoe of extensions and discoveries the 

company made in 2016, 18 MMboe related to the 

Delaware Basin.

The company’s 2017 E&P capital investment for 

the Delaware Basin is $700 million. The company 

plans to “steadily ramp up activity with as many 

as 10 operated rigs running by the end of the year, 

primarily focused on the Bone Spring, Leonard and 

Wolfcamp formations,” the report stated.

Diamondback Energy Inc.

Diamondback Energy is an independent oil and 

natural gas company headquartered in Midland, 

Texas. It operates in the Permian Basin in West 

Texas with activities primarily focused on the hori-

zontal exploitation of multiple intervals within the 

Wolfcamp, Spraberry, Clearfork, Bone Spring and 

Cline formations.

The company has about 191,000 net surface 

acres in the Permian (about 87,000 in the northern 

Midland Basin and about 104,000 in the southern 

Delaware Basin) with about 4,300 gross locations 

and is operating nine high-specification rigs (six 

Midland, three Delaware), according to an August 

investor presentation. The company added its 

ninth operated rig in May and expects to maintain 

eight to nine rigs at current commodity prices.

Diamondback’s 2017 capex investment is $800 

million to $950 million. The company expects to 

complete 115 to 135 gross horizontal wells with 

an average lateral length of about 8,500 ft in 2017, 

according to the presentation.

Horizontal drilling rigs are working on Diamondback-
operated acreage in the Northern Midland Basin. 
(Photo courtesy of Diamondback Energy)
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As of August the company was running three 

fracturing spreads (two in Midland and one in 

Delaware). The company also reported its Permian 

acreage has six core areas with 1,000 Mboe-plus 

EURs in multiple intervals.

In addition, Diamondback added about 3,200 

net acres in the southern Delaware Basin during sec-

ond-quarter 2017, according to the presentation.

In March 2017 Diamondback acquired lease-

hold interests and related assets from Brigham 

Resources Operating LLC and Brigham Resources 

Midstream LLC for 80,185 net leasehold acres in 

Pecos and Reeves counties for $2.55 billion, a press 

release stated. With the Brigham transaction, Dia-

mondback also acquired 1,321 net royalty acres in 

addition to the leasehold acreage.

Encana

Encana has 12,000 well locations in the Permian 

Basin. Since entering the basin, the company has 

decreased its drilling and completion costs (down 

from more than $8 million to less than $5 million) 

and its operating costs (down 35%), according to an 

August corporate presentation. More than 50% of 

Encana’s 2017 capital is directed toward the Perm-

ian, and the company plans for its Permian produc-

tion to grow three to four times over the next five 

years, the presentation stated.

In addition, “Encana’s cube development 

approach combined with advanced completion 

practices have significantly enhanced its Perm-

ian well performance and led to a 20% increase in 

the company’s Permian type curves and 700 new 

premium return locations,” a June press release 

stated. “The 700 new premium return locations 

are five times the quantity the company will drill 

this year and brings total premium return locations 

in the play to 3,450. Encana expects it will develop 

less than 30% of its Permian premium inventory 

through 2021.”

Energen

Energen is an oil-focused E&P company with oper-

ations in the Permian Basin of West Texas and 

New Mexico. The company has 118,727 gross acres 

(94,037 net) in the Midland Basin and 91,071 gross 

acres (61,690 net) in the Delaware Basin, according 

to the company’s second-quarter 2017 presentation. 

Energen’s proved reserves at year-end 2016 

totaled 316 MMboe. As of July 1, the company 

identified 4,116 net engineered, unrisked, poten-

tial drilling locations on 147,428 net acres in the 

Delaware and Midland basins with an estimated 

2.5 Bboe net undeveloped resource potential, the 

company said. The company’s net production 

(excluding asset sales) has continued to increase 

from 2012 through 2017. 

Energen reported 54.6 

Mboe/d total production 

in 2016 and 70.6 Mboe/d as 

of second-quarter 2017, the 

company’s website stated.

From 2016 through June 

2017, Energen acquired 

about 19,000 net acres for 

about $335 million, accord-

ing to the second-quarter 

presentation. Acquisitions 

in the first six months of 

2017 totaled 9,732 net acres 

for about $215 million. The 

company expects total 2017 

production of 70.6 Mboe/d 

and total 2017 Midland and 

Delaware production to be 
Encana’s RAB Davidson pad in Midland County is one of the multiwell pads where the company is 
employing its Cube development strategy. (Photo courtesy of Encana Corp.)
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62.6 Mboe/d. In addition, 45 wells were turned to 

production in the second quarter (18 Delaware and 27 

Midland), the presentation stated, with 78% of those 

being multizone pattern wells completed in batches.

EOG Resources Inc.

EOG Resources is an independent crude oil and 

natural gas company with operations in the Dela-

ware Basin in the Permian. 

In second-quarter 2017 EOG completed 25 

wells in the Delaware Basin Wolfcamp with an 

average treated lateral length of 6,500 ft per well 

and average 30-day IP rates per well of 3,010 boe/d, 

or 1,945 bbl/d of oil, 480 bbl/d of NGL and 3.5 

MMcf/d of natural gas, according to the compa-

ny’s second-quarter 2017 report. In Lea County, 

N.M., EOG completed a four-well pattern, the Rat-

tlesnake 28 Fed Com 706H-709H, with an average 

treated lateral length of 6,700 ft per well and aver-

age 30-day IP rates per well of 3,870 boe/d, or 2,545 

bbl/d of oil, 600 bbl/d of NGL and 4.4 MMcf/d of 

natural gas, the report stated.

In the Delaware Basin Bone Spring, EOG com-

pleted 19 wells in the second quarter with an aver-

age treated lateral length of 5,600 ft per well and 

average 30-day IP rates per well of 2,130 boe/d, 

or 1,515 bbl/d of oil, 275 bbl/d of NGL and 2.0 

MMcf/d of natural gas. In Lea County EOG com-

pleted a three-well pattern, the Neptune 10 State 

Com 503H-505H, with an average treated lateral 

length of 9,700 ft per well and average 30-day IP 

rates per well of 3,620 boe/d, or 2,790 bbl/d of oil, 

375 bbl/d of NGL and 2.7 MMcf/d of natural gas, 

the company’s report stated.

In the Delaware Basin Leonard, EOG completed 

three wells in the second quarter with an average 

treated lateral length of 5,400 ft per well and aver-

age 30-day IP rates per well of 1,615 boe/d, or 1,075 

bbl/d of oil, 245 bbl/d of NGL and 1.8 MMcf/d of 

natural gas. 

In addition, in 2016 EOG Resources and Yates 

Petroleum Corp. announced definitive agreements 

under which EOG agreed to combine with Yates 

Petroleum Corp., Abo Petroleum Corp., MYCO 

Industries Inc. and certain other entities (collec-

tively, Yates), a press release stated. This included 

186,000 net acres in the Delaware Basin. 

EP Energy

The Wolfcamp Shale is EP Energy’s focus in the 

Permian Basin. As of year-end 2016, the company 

held about 178,000 net acres and 2,682 gross drill-

ing locations in the Wolfcamp.

In April 2014 EP Energy acquired about 

37,000 net acres of producing properties and 

undeveloped acreage in the Southern Midland 

Basin adjacent to its existing Wolfcamp Shale 

position. The acquisition represented about 25% 

expansion of the company’s current Wolfcamp 

acreage, and the properties it acquired were 100% 

operated with net production of about 1,300 

boe/d (75% liquids), according to the company’s 

website. The acquisition added 475 gross iden-

tified horizontal drilling locations to the 3,400 

future drilling locations already in EP Energy’s 

Wolfcamp inventory.

In January 2017 EP Energy announced it 

had, through a subsidiary, entered into a drill-

ing joint venture (JV) with investor Wolfcamp 

Drillco Operating LP “to fund future oil and 

natural gas development in its Wolfcamp 

program,” a press release stated. Wolfcamp 

Drillco Operating agreed to participate in the 

development of an up to 150 well program 

in two separate 75 well tranches in areas of 

EP Energy’s acreage, including Reagan and 

Crockett counties. EP Energy will retain oper-

ational control of the JV assets. The first wells 

under the JV began production in January, 

according to the release.

In second-quarter 2017 the company increased 

activities in its Wolfcamp program and expected to 

further increase activities and production in that 

basin in the second half of the year, according to 

EP Energy’s second-quarter report. The company 

completed 21 gross wells (10.5 net wells) and pro-

duced 9.9 Mbbl/d of oil, a 46% increase compared 

with second-quarter 2016, the report stated. Total 

equivalent production for the second quarter was 

25.4 MBoe/d.  

EP Energy had two drilling rigs in the Wolfcamp 

as of August, and it expected to increase well com-

pletions and production in the second half of the 

year while maintaining two drilling rigs for the 

remainder of 2017, the report stated.
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ExxonMobil/XTO Energy

ExxonMobil holds about 1.5 million acres in the 

Permian Basin and produces about 140,000 boe/d. 

In January ExxonMobil more than doubled its 

Permian Basin resources to 6 Bboe through the 

acquisition of companies owned by the Bass family 

of Fort Worth, Texas, with an estimated resource 

of 3.4 Bboe in New Mexico’s Delaware Basin in 

the Permian, a press release stated. The acquired 

companies, which include the operating entity 

BOPCO, hold about 275,000 acres of leasehold and 

production of more than 18 Mboe/d net (about 

70% liquids)—this included about 250,000 acres in 

the Permian Basin, the release stated. 

According to a January Forbes article, the com-

pany had 10 rigs working in the Permian region 

and planned to add 15 or more after the acquisition 

closed in the fi rst quarter. 

ExxonMobil’s shale unit, XTO Energy, “will 

begin erecting drilling rigs across a patch of 

southeast New Mexico to exploit the region’s 

mile-thick strata of oil-soaked rock,” and “deci-

sions on when and how to harvest the crude 

[will] fall solely on the shale experts at XTO,” a 

Bloomberg report stated. 

During first-half 2017 ExxonMobil issued 

a combined 96 million shares of common stock 

during the fi rst quarter to complete the acquisition 

of InterOil Corp. and the acquisition of entities 

that own oil and gas properties located primarily 

in the Permian Basin, according to the company’s 

second-quarter report.

The company also spudded its fi rst well on the 

recently acquired Delaware Basin acreage, drilling a 

12,500-ft lateral section, the report stated.

Kinder Morgan

Kinder Morgan Inc. (KMI) is one of the largest 

energy infrastructure companies in North America. 

The company is also a producer of CO2, which it 

transports and utilizes for EOR projects primarily 

in the Permian Basin. The company holds ownership 

interests in several oil-producing fi elds and owns a 

crude oil pipeline, all located in the Permian Basin 

region of West Texas. The oil- and gas-producing 

fi elds in which the company owns interests are also 

located in the Permian Basin area of West Texas.

KMI’s principal market for CO2 is for injection 

into mature oil fi elds in the Permian Basin, where 

the company expects industry demand to remain 

stable for the next several years, according to its 

year-end 2016 release. 

“KMI is developing additional CO2 source 

capacity in the Cow Canyon and Doe Canyon 

areas of southwestern Colorado in response to 

the increasing demand for CO2 from customers 

in the Permian Basin region of West Texas. In sec-

ond-quarter 2017 the company drilled one well and 

expects to drill additional wells this year to support 

the growing demand for CO2,” according to KMI’s 

second-quarter 2017 earnings report.

KMI also has proposed to build a 430-mile natu-

ral gas pipeline from West Texas’ Permian Basin to 

the Corpus Christi region, according to the compa-

ny’s website. “The project is designed to capitalize 

off of increasing Permian oil and gas production 

to carry more gas to the Texas Gulf Coast, where it 

can be consumed locally, refi ned and exported, or 

shipped to Mexico. The 42-in. pipeline, which could 

be completed in late 2019, would specifi cally trek 

from Waha, Texas, to Agua Dulce [Texas], which is 

just west of Corpus Christi,” according to a FuelFix 

article released in March. 

The nonbinding open season for KMI’s Gulf 

Coast Express Pipeline Project closed on April 20, 

with bids exceeding the capacity offered, the report 

stated. KMI and DCP Midstream continue to work 

with prospective shippers to obtain fi rm commit-

An oil rig operates at Kinder Morgan’s SACROC unit in 
Scurry County, Texas. In 2016 this fi eld produced nearly 
30,000 bbl/d of oil. (Photo courtesy of Kinder Morgan Inc.)
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ments. The proposed pipeline would transport more 

than 1.8 Bcf/d of natural gas from the Waha area to 

Agua Dulce, providing an outlet for increased natu-

ral gas production from the Permian Basin to grow-

ing markets along the Texas Gulf Coast, according 

to KMI’s second-quarter earnings report.

Laredo Petroleum Inc.

Laredo Petroleum is an independent energy com-

pany with headquarters in Tulsa, Okla. The com-

pany focuses on the acquisition, exploration and 

development of oil and natural gas properties and 

the gathering of oil and liquids-rich natural gas 

from properties in the Permian Basin.

In second-quarter 2017 Laredo produced a 

company record of 58,632 boe/d, completing 16 

horizontal wells with an average completed lateral 

length of about 9,100 ft, according to the compa-

ny’s second-quarter report. That was an increase of 

about 23% from second-quarter 2016 and up 12% 

from fi rst-quarter 2017.

Laredo also grew oil production to a company 

record 27,275 bbl/d of oil, an increase of about 16% 

from fi rst-quarter 2017. 

In addition, the company completed the last six 

wells of the nine-well Sugg-Graham package in the 

second quarter. While early in its production his-

tory, this package is outperforming the company’s 

Upper/Middle Wolfcamp three-stream type curve 

by 24% and outperforming the oil type 

curve by 25%, the report stated.

Matador Resources Co.

As of Aug. 2, Matador held 189,500 gross 

(108,000 net) acres in the Permian Basin, 

primarily in the Delaware Basin in Lea 

and Eddy counties in New Mexico and in 

Loving County, Texas, according to the 

company’s second-quarter 2017 report. 

According to the company’s fi rst-quar-

ter earnings report, Matador’s Delaware 

Basin average daily oil equivalent pro-

duction increased 19% sequentially from 

about 20,700 boe/d (consisting of 12,800 

bbl/d of oil and 47.0 MMcf/d of natu-

ral gas) in fourth-quarter 2016 to about 

24,500 boe/d (consisting of 15,700 bbl/d 

of oil and 53.1 MMcf/d of natural gas) in fi rst-quar-

ter 2017. The Delaware Basin contributed 86% of 

Matador’s daily oil production, 60% of daily natu-

ral gas production and 74% of daily oil equivalent 

production in the fi rst quarter, the report stated.

According to the company’s second-quarter 

earnings report, Delaware Basin average daily oil 

equivalent production increased 13% sequentially 

from about 24,500 boe/d in fi rst-quarter 2017 to 

about 27,600 boe/d (consisting of 16,600 bbl/d of 

oil and 65.9 MMcf/d of natural gas) in second-quar-

ter 2017. The Delaware Basin contributed 86% of 

Matador’s daily oil production, 63% of daily natural 

gas production and 75% of daily oil equivalent pro-

duction in second-quarter 2017, the report stated.

During the second quarter and through Aug. 

2, Matador acquired about 8,300 net acres in the 

Delaware Basin, mostly in and around its existing 

acreage positions, including new leasing activities, 

acquisition of small interests from mineral and 

working interest owners in Matador’s operated wells 

and acreage trades or term assignments with other 

operators, the second-quarter report stated. Matador 

closed more than 20 such transactions from April 1 

through Aug. 2. Matador incurred capex of about 

$28 million during this period to acquire this addi-

tional acreage throughout the Delaware Basin as 

well as for new 3-D seismic data across portions of 

its Wolf asset area, according to the report.

The Black River Cryogenic Natural Gas Processing Plant in Eddy 
County, N.M., is owned by San Mateo Midstream LLC, a joint 
venture between Matador Resources Co. and Five Point Capital 
Partners LLC. (Photo courtesy of San Mateo Midstream LLC)
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Occidental Petroleum Corp.

Occidental Petroleum Corp. (OXY) is the largest 

operator and oil producer in the Permian Basin 

with about 12% net share of the basin’s total oil 

production as of year-end 2016, according to 

the company.

An international oil and gas E&P company 

with operations in the 

U.S., Middle East and 

Latin America, OXY 

manages its Permian

operations through 

two businesses: Perm-

ian Resources, which 

consists of growth-ori-

ented unconventional 

opportunities, and 

Permian EOR, which 

utilizes EOR tech-

niques, including CO2

and water fl oods. Com-

bined average produc-

tion volumes for both 

Permian businesses 

were 284,000 boe/d in 

second-quarter 2017, 

up nearly 4% from the 

previous quarter, according to the company. Produc-

tion volumes for Permian Resources jumped 9% over 

the same period due to increased drilling activity and 

well productivity, which have been benefi tted from 

data analytics and other advanced technologies. 

OXY has been active in the Permian for more 

than 30 years. In 2016 and 2017 the company made 

a series of bolt-on acquisitions that were accretive 

to and synergistic with existing assets, enhancing its 

acreage position and providing immediate produc-

tion and free cash fl ow, OXY said. As part of those 

deals, in June 2017 OXY acquired working interests 

in the Seminole-San Andres Unit, a premier CO2

fl ood in Texas that is now the company’s largest 

operated, domestic oil-producing EOR operation, 

while concurrently completing transactions to 

divest nonstrategic acreage in Pecos, Andrews and 

Martin counties and adding incremental acreage to 

enhance a future core development area in Glass-

cock County, Texas.

Parsley Energy Inc.

Parsley Energy focuses on the Permian Basin 

with operations in the Midland and Southern 

Delaware basins. 

The company spudded 49 gross horizontal 

wells in the second quarter while completing 27 

Occidental’s Permian Basin operations in Gaines County, Texas, are 
shown. (Photo by Ken Childress, courtesy of Occidental Petroleum)

A Parsley Energy employee is shown working at John Denny Battery Facility in 
Midland County in July. (Photo courtesy of Parsley Energy)
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gross horizontal wells, according to Parsley’s sec-

ond-quarter 2017 report. Roughly half of the wells 

Parsley brought online in the second quarter tar-

geted new zones or were drilled and completed with 

new spacing configurations, the report stated.

As of June 30, net production averaged 

64.7 Mboe/d, up 18% vs. the first quarter and 

81% year-over-year, and daily net oil production 

increased 14% vs. the first quarter and 82% year-

over-year.

In April Parsley acquired undeveloped acreage 

and producing oil and gas properties in the Mid-

land Basin from Double Eagle Energy Permian LLC 

for about $2.8 billion, a press release stated.

In addition, according to the second-quarter 

report, the company “executed several acreage 

trades that enhance the development potential of 

its Midland Basin footprint. …Parsley added more 

than 500,000 net lateral feet to the company’s hor-

izontal drilling inventory through trades executed 

since its last quarterly update in May. Including 

this footage, Parsley has added approximately 1.4 

million net lateral feet through acreage trades 

since announcing the acquisition of Midland Basin 

assets from Double Eagle Permian LLC and certain 

of its affiliates in February, while consolidating key 

development areas.”

Pioneer Natural Resources

Pioneer Natural Resources is a large, independent 

E&P company focused on developing two oil-rich 

shale plays in Texas: the Spraberry/Wolfcamp in 

the Permian Basin and the Eagle Ford Shale in 

South Texas.

Pioneer maintains a strong, investment-grade 

balance sheet, with net debt to 2017 operating 

cash flow of 0.2x, the company said. It is the larg-

est producer in the Spraberry/Wolfcamp, with a 

resource potential of more than 11 Bboe and an 

inventory of more than 20,000 untapped horizon-

tal drilling locations.

Pioneer’s total Spraberry/Wolfcamp produc-

tion increased by 12 Mboe/d, or 6%, vs. the first 

quarter, according to the company’s second-quar-

ter 2017 earnings report. The company placed 61 

horizontal wells on production in the second 

quarter in the Spraberry/Wolfcamp region in 

addition to operating 18 horizontal rigs in the 

area. Pioneer also exported about 1 MMbbl of its 

Permian oil to Europe.

QEP Resources

QEP Resources is an independent crude oil and 

natural gas E&P company.

Permian Basin net production averaged about 

21.2 Mboe/d (89% liquids) during the second 

quarter, a 38% increase compared with the first 

quarter and a 23% increase compared with sec-

ond-quarter 2016 and a record for the company 

in the Permian Basin, according to QEP’s sec-

ond-quarter 2017 report.

Pioneer Natural Resources is focused on developing the Spraberry/
Wolfcamp in the Permian Basin. (Photo courtesy of Sands Weems for 

Pioneer Natural Resources)
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Capital investment, excluding acquisitions 

(on an accrual basis), was $306 million for the 

second quarter compared with $85.7 million for 

second-quarter 2016, of which $41.5 million was 

related to midstream infrastructure in the Permian 

Basin, the company said.

QEP also invested $8.4 million to acquire var-

ious oil and gas properties, including proved and 

unproved leasehold and additional surface acreage 

primarily in the Permian Basin.

At the end of second-quarter 2017 the company 

had five operated rigs in the Permian Basin, with 

one on its County Line acreage and four at Mus-

tang Springs, the report stated.

In 2014 the company acquired crude 

oil properties (County Line) in the north-

ern Midland Basin portion of the Perm-

ian Basin, the company stated on its 

website. The properties included about 

18,800 net acres primarily in Martin and 

Andrews counties of Texas with multiple 

horizontal target zones in the Wolfcamp 

and Spraberry formations.

In 2016 the company acquired addi-

tional crude oil properties (Mustang 

Springs) in the northern Midland Basin. 

The properties included about 10,000 

net acres in Martin County located 10 

miles east of the County Line acreage, 

the company stated on its website.

RSP Permian

RSP is an independent oil and natural 

gas company focused on the acquisition, 

exploration, development and produc-

tion of unconventional oil and associ-

ated liquids-rich natural gas reserves in 

the Permian Basin. The majority of the 

company’s nearly 100,000 net acres are 

located on large, contiguous acreage 

blocks in the core of the Midland and 

Delaware basins. With 1,750 to 2,890 

net drilling locations in the Midland 

Basin and 2,410 net drilling locations 

in the Delaware Basin, RSP has more 

than 3 Bboe of total resource potential, 

according to the company. 

Previously focused on the Midland Basin, the 

company entered into the Delaware Basin in Octo-

ber 2016 with its acquisition of Silver Hill Energy 

Partners’ Loving and Winkler County acreage for 

about $2.4 billion. 

Production increased 106% to 54.3 Mboe/d (72% 

oil, 88% liquids) compared to second-quarter 2016 

and increased 20% compared to first-quarter 2017, 

according to the company’s second-quarter 2017 

financial results. 

As of June 30, the company’s production was 

3,527 Mbbl of oil, 3,651 MMcf of natural gas and 

809 Mbbl of NGL, the report stated.

RSP is running seven rigs across its position, with a 2017 drilling 
program targeting four distinct target horizons in the Midland Basin 
and five in the Delaware Basin. (Photo courtesy of RSP Permian Inc.)
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RSP recently closed bolt-on acquisitions of lease-

hold acreage and mineral interests in the heart of the 

company’s Delaware Basin position for an aggregate 

purchase price of $227.9 million, acquiring about 

6,000 net acres, 4,500 net royalty acres and 500 boe/d 

of production. The leasehold acquisitions increase 

RSP’s working interest in 14 sections to a majority 

working interest position and allow the company 

to extend lateral lengths while the mineral interests 

provide immediate uplift to returns without any 

incremental capital requirements or production- 

related expenses, the company said.

The Ludeman K 2105H Delaware Basin Lower 

Wolfcamp A well established a peak 30-day aver-

age rate of 1,905 boe/d or 401 boe/d per 1,000 ft 

(73% oil). The Crockett Reese St B 2403H Delaware 

Basin Lower Wolfcamp A well established a peak 

30-day average rate of 1,706 boe/d or 247 boe/d per 

1,000 ft (73% oil) and has produced 147 Mboe in 

115 days, the report stated. The Rudd Draw 26-21 

01H Delaware Basin Wolfcamp XY well established 

its peak 30-day average rate of 2,020 boe/d or 301 

boe/d per 1,000 ft (74% oil) after 189 days online and 

has produced 300 Mboe in that time period. And 

four Midland Basin wells targeting the Wolfcamp A 

and B in western Glasscock County established an 

average peak 30-day rate of more than 1,300 boe/d, 

including the Calverley 22 27 102H at 1,597 boe/d 

or 209 boe/d per 1,000 ft (68% oil), the report stated.

CEO Steve Gray said in the second-quarter 

report that the company’s “infrastructure projects 

are on schedule, and we will begin growing our 

production volumes in the Delaware Basin in the 

second half of the year. Our Delaware Basin wells 

continue to exceed our acquisition estimates, and 

we expect to complete wells in five distinct zones 

during the second half of this year. In the Mid-

land Basin, we continue to achieve outstanding 
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and consistent results in several zones across our 

acreage position.”

The company plans to spend $625 million to 

$700 million in development capital across its Mid-

land and Delaware Basin assets in 2017, completing 

80 to 85 gross operated horizontal wells and pro-

ducing an estimated average of 53,000 to 57,000 

boe/d for the year. 

Shell

Shell’s operations in the Permian Basin reach from 

Midland, Texas, to the southeastern border of New 

Mexico and along the Pecos River. 

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

Wolfcamp, Bone Springs and Avalon formations, 

where the company operates more than 300 wells, 

has 500 nonoperated wells and owns interest in 

more than 500,000 acres (Shell net acres about 

270,000). The company produces more than 60,000 

boe/d from Shell-operated wells and has made sig-

nificant investments in infrastructure and gather-

ing lines since acquiring the asset in 2013. 

Shell operates two central production facili-

ties and plans to develop additional facilities in 

2017 and 2018 to match its development growth 

in the basin.

SM Energy

SM Energy’s year-end 2016 average produc-

tion in the Permian was 10.2 Mboe/d, 7% of 

company’s total production, and total proved 

reserves were 53.8 MMboe, 14% of company’s 

total reserves, according to information on the 

company’s website.

SM Energy’s second-quarter 2017 pro-

duction was 2.3 MMboe (75% oil) in the 

Permian, compared to 2.1 MMboe in the 

first quarter, according to the company’s 

second-quarter 2017 earnings report.

As of August the company was running 

seven horizontal rigs in the basin, with 

two in the Sweetie Peck area and five in the 

RockStar area. The company recently con-

verted the single vertical rig operating in the 

RockStar area to horizontal drilling and is 

running three completion crews, the report 

stated. During the second quarter the com-

pany drilled 23 net operated wells and had 

nine net flowing completions. 

SM Energy has about 89,000 net acres in 

the Midland Basin, which includes about 

5,400 additional net acres acquired year-

to-date through acreage trades and other 

transactions, according to the second- 

quarter report.

Surge Energy

Surge Energy is an E&P company focused 

on the acquisition and development of 

onshore oil and gas properties in the U.S. 

The company holds about 83,000 net 

acres in the Permian Basin across Crosby, 

Howard and Borden counties, according 

to the company’s website. In April 2015 the 
This pumpjack is located near Barstow, Texas, in Ward County. 
(Photo courtesy of Shell)
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newly formed upstream operating company began 

operations with the acquisition of an established, 

long-life waterflood asset in the Clearfork Forma-

tion in Crosby County, Texas. In November 2015 

Surge Energy completed a second acquisition of 

about 78,000 net acres in the Northern Midland 

Basin in Howard and Borden coun-

ties, the website stated. 

Surge Energy’s premier acre-

age position offsets several recent 

acquisitions and includes more than 

1,200 drilling locations in the Wolf-

camp and Spraberry formations. On 

Surge Energy’s website, the company 

reported average daily production  

of 7,275.

WPX Energy

WPX Energy has about 100,000 net 

acres in Permian’s Delaware Basin 

with the majority of this land in 

Loving County, Texas, and Eddy 

County, N.M. 

The company operates more than 

700 wells in the basin and also owns 

an interest in 900-plus wells that are 

operated by other companies, accord-

ing to a company fact sheet.

Capex of $596 million during 

first-half 2017 included $32 million 

for Delaware infrastructure, accord-

ing to WPX’s second-quarter 2017 

earnings report. 

The company participated in six 

gross (1.06 net) nonoperated wells in 

the Delaware Basin.

WPX reported average produc-

tion in the Delaware Basin of 20.2 

Mbbl/d of oil, 8 Mbbl/d of NGL and 

75 MMcf/d of natural gas in the sec-

ond quarter, according to the report, 

with total Delaware production of 

40.7 Mboe/d (a 49% increase from the 

previous quarter).

In June WPX and Howard Energy 

Partners partnered to develop oil 

gathering and natural gas processing 

infrastructure in the Stateline area of the Permian’s 

Delaware Basin, a press release stated. The 50:50 

joint venture with Howard is designed to support 

WPX’s drilling operations in the Stateline area, rep-

resenting 50,000 net acres, or 37% of WPX’s roughly 

135,000-acre (net) position in the Delaware. n

https://www.ugcenter.com/
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From the drill bit to the perf gun through 

the pump and into the flowline, technology 

is making its mark in the Permian Basin. Service 

companies are stepping forward with better sci-

ence, engineering and data management. They 

have each created breakthroughs—and a few twists 

on old tech—to reduce costs while drilling better 

boreholes and zeroing in on pay zones.

Fewer walking bits, better completions

By many accounts, the Baker Hughes-GE Oil & Gas 

marriage is already creating innovation.

“We’ve introduced multiple technologies in the 

last six to 12 months with significant results,” said 

Paul Madero, Permian GeoMarket director for 

Baker Hughes, a GE company (BHGE).

Madero helps manage all three of BHGE’s Perm-

ian operations: drilling, completion and production.

“It is no secret the wells are getting deeper, with 

longer laterals and more stages,” he said. “There’s a 

strong desire for increased rate of penetration and 

efficiencies in general.” 

In the past 12 months, BHGE has introduced 

its Dynamus platform, using StayTrue shaped 

diamond element technology in a polycrystalline  

diamond compact [PDC] bit.

“It enhances the PDC bit, extending its life,” 

Madero said. “It decreases lateral vibration by up 

to 90%.  In a 2-mile lateral, these vibrations cause 

motor failure and bit wear.”

With the bit cutting instead of walking, Madero 

says lateral drilling rates have increased up to 50%. 

Madero believes a better, less-undulated well-

bore is key to ideal completion and production.

“A lot of these wells have been drilling conven-

tionally,” he said. “That gives you a lot of undu-

lation on wellbore placement.  Water production 

comes up all the time. A lot of water conversation 

starts with, ‘Hey we’re producing water, we need 

trucking, should we build infrastructure?’  We 

think these conversations should start at the very 

beginning. Get the well placement down precisely, 

stay out of certain zones, such as fracking up into 

the Dean, or other water-driven formations that 

add to water production.”

Shifting from conventional to rotary steerable 

drilling systems, such as BHGE’s AutoTrak, can 

add that precision, according to the company. 

“You can actually land your well where you want, 

enhance the production of hydrocarbons, and 

minimize the production of water through good 

lateral characterization and placing a better stim-

ulation,” Madero said. “We’ve directly correlated 

more undulation to less production and AutoTrak 

Curve enables maximum precision.”

The company that introduced the first rotary bit 

and rotary steerable is still innovating.

“Our Kymera FSR directional hybrid drill bit 

product line has taken off,” Madero said.  

This bit’s job is to execute the correct curve. 

“You can build a beautiful lateral, continuous 

with minimal undulations,” he said. “But if the 

curve is not set up correctly, you don’t have a good 

entry point into the formation. Kymera provides 

Service companies continue to innovate as well as  

evolve proven technologies.

New Technology Tricks 

in the Permian

By B. Robert Partain
Contributing Editor

http://hartenergy.com
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Shipping sand to West Texas from Wisconsin might seem 

like a joke looking for a punchline.

In semi-arid Winkler, Ward and Crane counties, Texas, crews 

on occasion clear sand after it blows and settles over roadways 

paved across a 200-mile-long set of Holocene dunes.

The fine 100-mesh sand might make for a good 

boogie board ride at nearby Monahans State Park, but the 

monocrystalline silica grains weren’t considered up to spec 

for fracturing Permian Basin formations 2 miles below.

For much of the hydraulic fracturing era, standard 

operating procedure has been to ship in better-grade 

proppant, such as high-grade Northern White Cambrian sand 

from Wisconsin. And that still is the case.

But just as produced water is no longer considered a sub-

par frack fluid, West Texas sand is now considered “good 

enough” for many frack programs.

As laterals are extended and frack water volumes 

increased, the appetite for sand has grown, too. The 

experiments have been run with the local aeolian silica, and it 

is official. West Texas nuisance sand is now a hot commodity.

Three sand mining companies have announced their 

intentions to open mines with annual production of at least 3 

million tons per year each.

The first out of the block, this past July 31, is Hi-Crush, 

also purveyors of that venerated Northern White variety.

“It is exciting for our team in Kermit to be selling the first 

in-basin frack sand,” said Duane Scardino, Hi-Crush corporate 

development manager. “Importantly, we’ve been working 

around significant hurdles. That includes access to water, 

roads and avoiding wildlife habitat considerations.”  

At $55 million, the mine is a significant capital investment. 

It is well situated, with a reported 1,500 well permits filed 

within 75 miles of the mine since the beginning of 2017.

Processing is relatively simple. “There’s a wet plant 

where we wash away impurities, clays and minerals after 

excavation,” Scardino said. “In the dry plant, washed sand 

is put through screening equipment where we sort the 

different sand sizes. The vast majority is fine 100 mesh, 

which is in high demand. We also 

have some 40/70 mesh. It has good 

sphericity and meets all the crush-

strength requirements. And there 

is not as much processing as in 

Wisconsin because there’s primarily 

one size of sand instead of four.” 

In addition to traditional customers 

such as the large service and pumping 

companies, Scardino says exploration 

and production companies such as 

Pioneer and EOG are also customers. 

“The operators in the area are trying to 

get their hands on as much fine mesh 

sand as they can,” he said.

The shear volumes of sand needed 

to fracture an unconventional formation 

well create a logistical challenge.

“A truckload holds 25 tons,” Scardino said. “A typical well 

will use around 5,500 tons.

So, math majors, you are hauling 11 million pounds of 

sand in roughly 220 truckloads.

Unless you have 220 trucks, you can count on lots of 

round trips. That’s why Hi-Crush has created a unique 

containerized twist on sand hauling.

The more basic method of unloading sand uses pneumatic 

hoses. Besides creating plumes of airborne fugitive dust and 

sand (think silicosis), the process is noisy—and slow.

“With the pneumatic, to blow off the trailer you’ll have a 20- 

to 45-minute unload time per truck,” Scardino said.  “The driver 

New Permian Basin Sand Facility 

Hi-Crush opened the Permian Basin’s first in-basin sand mine in July outside of Kermit, 
Texas, supplying 100 mesh sand for hydraulic fracturing operations. (Photo courtesy  

of Hi-Crush)
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can’t just drop off the trailer and leave. If 

there’s any kind of issue, you have sand 

trucks lined up 50 or more on a lease 

road. They have a certain window to sit 

before they start charging nonproductive 

time. If the well is down, say, running 

wireline, those trucks will start racking up 

demurrage bills.

“With our PropStream logistics 

system we have a fully enclosed PropX 

container that holds 12.5 tons with two 

containers on each flatbed,” Scardino 

said. “So you have equivalent tonnage, 

but because it is a movable container, 

it can unload in 3 minutes with a 

standard forklift.

“As much as we are a frack sand 

company, we are just as much a 

logistics company,” he said.

Hi-Crush also has sand storage and handling terminals 

online or under construction in Pecos, Odessa and Big Spring.

“Those terminals are used to deliver sand from our 

Wisconsin mines,” Scardino said. “We also have terminals 

in the Northeast and in Appalachia. Pecos is the newest 

and largest. It is a critical component of our supply chain 

capability.  Some customers still pump only Northern White, 

and formations they are completing demand the higher crush 

strength of that premium sand.”

Like any commodity, sand is subject to intense 

competition and price variability.

Badger announced it will open a 5 million tons/year 

Permian Basin mine. U.S. Silica Holdings in July announced 

a 4 million tons/year mine. Vista and Preferred are in the mix.  

Unimin is planning a 5 million tons/year mine.

Is there enough potential use?

“The investor community has been struggling with this,” 

Scardino said. “There’s a disconnect with what people fear 

of the supply that may come online, versus what is realistic.

“The in-basin 100 mesh fine sand is in very high demand, 

and is not being produced in high enough volumes. There’s 

an actual shortage. There is enough demand to soak that 

product up. There will be a limited pool of companies actually 

able to get the mines up and running anywhere near the 

nameplate capacity they have announced.  Some of our 

larger-scale competitors have a high degree of confidence 

they’ll get those projects done.  I think the timing is up for 

debate.  One can argue the amount brought on line might not 

be as much. It will be measured, particularly over 2018, while 

demand is increasing. The environment is competitive, but 

not cut-throat. Logistics are critical.”

Some U.S. market analysts estimate total frack sand sales 

for 2017 at 75 to 85 million tons, surging to 100 million tons 

in 2018. Major sand producer U.S. Silica says the total could 

go as high as 147 million tons for 2018. 

Sand prices vary, with quality and transportation playing 

a role.

“The landed price in the Permian of sand delivered from 

a Northern White location can range widely to cover the rail 

transportation costs,” Scardino said. “Delivery to the well site 

will be higher to cover the cost of the last mile. Over the last 

cycle, prices varied from the low $60s to high $150s. We’re 

the only mine actually selling in-basin sand in the Permian, and 

pricing is strong given the demand we see today.” 

The Hi-Crush Kermit facility is getting up to speed quickly. 

“We’re ramping up to full capacity,” Scardino said. “By the 

end of this quarter [third-quarter 2017] we expect to be up to 

our full run rate. We have capacity for 13.4 million tons per 

year from all five of our mines.”

Much of that is destined for the Permian.

“We sell about 40% to 50% into Permian,” Scardino said. 

“We sell about one-third to the Northeast.” n

—B. Robert Partain

Sand silos fill special containers for distribution to hydraulic fracturing sites. (Photo 

courtesy of Hi-Crush)
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an enhanced rate of penetration and control. What 

you plan and what you execute are aligned.

“In areas like the Delaware Basin we’re able to 

improve drilling days up to 50% doing one run 

curve and laterals with AutoTrak Curve,” Madero 

said. “Some operators are drilling first quartile 

wells, when many thought it would take a year to 

get there.”

Assuming that a near-perfect, barely undulating 

wellbore is in place, operators can tap other effi-

ciencies during completion.

BHGE has run field trials on a new way to handle 

plug and perf (PNP), with goals of using less water 

during completion and adding speed and safety to 

the process. 

“Over 90% of plug and perf uses a balldrop type 

composite plug where you set the plug, fire the 

guns, pull out, then deploy the ball from surface,” 

Madero said.

“Every time you drop one of those balls, you 

are displacing water, anywhere from 100 to 300 

barrels,” he said. “With our Ballista technology you 

are able to set the plug, fire the guns, activate a tool 

already in the string, then drop the ball right by the 

composite plug. It does not require you to displace 

excess fluid from surface.”

The procedure is a time-saver, which helps frack 

crews run more efficiently.

“Depending on how you are set up, whether you 

are zipper fracking, you can see up to 20% to 25% 

increase in the number of stages you can complete 

in a day, ultimately turning your one-frack crew 

into a multiple-frack crew,” Madero said.

With more formations involved in water pro-

duction and disposal creating greater drilling com-

plexity resulting in lost circulation zones, BHGE 

has responded with improved liner hangers such 

as ControlSet Flex-Lock.

A Baker Hughes, GE company operation makes use of improved technology in the Permian Basin. (Photo courtesy 

of Baker Hughes, a GE company)
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“It allows the operator to circulate at a high rate 

without any concern of prematurely setting any of 

these liner hangers,” Madero said.

The company has also made strides in compos-

ite plug drill-out operations. “Because we drill more 

laterals, set more plugs and increase the number 

of stages, the ability to drill out and remove these 

composite plugs in a 2-mile lateral is extremely crit-

ical,” Madero said. “We have a proprietary process 

on how we tie motors and bits together to achieve 

the same performance at 3,000 ft in the lateral that 

we see at 10,000 and over.”

Madero began his career with Baker Hughes 

working in the Barnett Shale 13 years ago.

He notes that the art and science of unconven-

tional drilling, completion and production has 

evolved, but not enough.

“Many things haven’t changed,” he said. “The 

tools and techniques have evolved. But to max-

imize production we’re still playing with three 

parameters:  lateral length, number of stages and 

increased proppant per foot.  We need to move 

the conversation. 

“The quicker we can really understand the sci-

ence of lateral characterization, the quicker we’ll 

move into a lower cost per barrel environment.  And 

that will spur increased investment.   We believe we 

are on track. But we’re impatient.  We are excited 

about the journey ahead, and our drive is to con-

tinue to make the Permian Basin a more prolifi c 

place to drill and complete in.”

For Madero, the next move involves mounting 

up a proper, ambitious quest.

“We’ve talked about multilateral technology for 

years,” he said.  “It is the Holy Grail of how to be 

truly effi cient and take maximum advantage of that 

vertical wellbore.”

“We completed successful installations ear-

lier this year,” he said. “We cut the window and 

ran multilaterals, and fracked through it with 

great results.”

On land, many operators prefer to just run 

one more vertical and lateral, rather than create a 

Medusa of several laterals out of one vertical. But 

the concept has appeal when it can be done reliably 

like we have been able to do with our Long String 

Running Tool.

“With multiple benches in the Permian Basin, 

you can accelerate the appraisal phase, but also 

minimize infrastructure at the ground level,” 

Madero said. “You cut a window, drill out, and pro-

duce through a formation, let it fl ow naturally for 

fi ve or six months. 

“Once it needs to go on artifi cial lift, go in, hit 

the next lateral, the next bench, and work your way 

all the way up. Eventually get your ESP artifi cial lift 

to the bottom and lift the entire wellbore.  

“You don’t have to superscale up your infrastructure 

on the surface—your compression and storage,” he said. 

“This will be a huge difference maker.”

So far, BHGE has successfully installed systems 

in the Delaware Basin with broad applications 

across the entire Permian Basin.

A plateau in oil prices is not the typical backdrop 

for an increase in activity and innovation.

“Who would have thought in 2014-15 that at 

$48 a barrel we’d be increasing the rig count this 

much?” Madero said, “We’re at 380. Last year in 

June/July we were at 140. Every day we are push-

ing technology that enhances outcomes. We’re 

excited about the future and we are moving with 

purpose to invent smart ways to bring energy to 

the Permian Basin.”

Smart rig orchestrates effi ciency

Schlumberger continues pushing the boundaries of 

technology globally and in the Permian Basin. This 

is, after all, the company that decades ago invented 

electric well surveys, logging-while-drilling and the 

fi rst commercial ARPANet-based intranet.

The next big tech idea from Schlumberger is 

the development of an automated drilling rig 

capable of calling the shots at the well site.

The Schlumberger cognitive drilling rig 

with directional software certainly can make 

fine-tuned, robotic decisions such as precision 

steering instructions.

An automated drilling rig also creates a platform 

of operations where human brain power and col-

laboration improve. The result is more accurately 

drilled wells, delivered more quickly.

Ginger Hildebrand is the Schlumberger oper-

ational efficiency manager for North America 

Land Drilling.
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Supercharging is a great concept for race cars. For water 

disposal reservoirs, not so much.

It’s just one of the water management challenges facing 

Permian Basin operators in 2017.

Michael Dunkel has thought a lot about water sourcing 

and disposal, beginning in his days in the 1980s and 1990s as 

a reservoir engineer for Marathon in the Permian Basin, and 

especially as a water specialist for Pioneer in the early 2010s. 

Now, as vice president, Water, for giant engineering firm 

CH2M, he sees opportunities within the challenges.  

Take the have/have not water situation that is common 

in all basins where high volumes of water are used in frack 

completions. One well needs 300M bbl of water for a frack.  

Another is flowing back a similar amount but is miles away. 

Recycling sounds good but the volumes aren’t truck-friendly.

“The best solution to moving water is via pipeline,” 

Dunkel said. “But that is a lot of money upfront. Combine 

that with rig placement and oil price volatility and you’re not 

sure exactly where to start with building infrastructure.”

The upper end of water volumes needed for hydraulic 

fracturing are significant. “We are seeing much larger fracks 

than previously, many 700,000 barrels and above,” said Brent 

Halldorson, chair of the Texas Water Recycling Association.

Rae Powell, president and owner of PC Drilling & Service, 

drills water wells in the Midland and Delaware basins. He 

sees a trend to tap brackish water aquifers, such as the 

Santa Rosa, along with traditional freshwater sources.

“We see parts of the Delaware Basin with good sources 

of Capitan water and Rustler water,” he said. “Abundance in 

some parts of Delaware is actually greater than in the Midland 

Basin. Some areas have a good amount of freshwater, which 

is a reason they grew so many onions out there at one time. It 

is up to each operator to assess their fields and see which of 

the deep aquifers can source their needs.”

In environmentally sensitive areas, staying clear of fresh 

groundwater is standard protocol.

“Brackish water augmentation with a produced water 

recycling program brings numerous benefits,” said Castlen 

Kennedy, Apache’s vice president of public affairs. “By using 

a brackish source to meet operational water needs, Apache 

will not compete with needs for potable water, such as 

drinking and agriculture. We are actively pursuing produced 

water recycling infrastructure at Alpine High to meet the 

long-term water needs of the development.”

Pioneer Resources has creatively introduced municipal 

treated wastewater supplies from Odessa—and in 2018 will 

add 200 Mbbl/d from Midland. But that’s not a rinse-and-

repeat scenario for other operators.

John Durand, president and COO of WaterBridge 

Resources, was with Pioneer Water Management when it 

was formed in 2014. He negotiated with the cities of Midland 

and Odessa to purchase their treated effluent water.

“With Pioneer’s acreage position, forming a subsidiary 

water company made a lot of sense,” Durand said. “The 

cities were also very forthcoming and cooperative with 

Pioneer during the negotiations. The agreement with Odessa 

was the first one, given that the water was available from the 

secondary waste treatment plant already there. It was just 

a matter of negotiating terms, which Pioneer completed in 

2014. They started flowing Odessa’s wastewater in January 

2016 after necessary infrastructure was put in place.”

Not every producer could consider such a plan.

“It is a lot harder for companies with checkerboard 

(leases) across the Delaware Basin,” Dunkel said. “This is 

one of the more fascinating things about how the water 

management plays out.  Who builds that?  Right now, you 

have big companies building their pieces, small companies 

building smaller pieces in their core areas. And now 

midstream companies stepping in saying it makes sense 

for a third party to do it.  And all are probably right. It will 

continue to grow and evolve.”  

WaterBridge Resources is one of those pure-play water 

midstream companies. Backed by significant financial 

Water: The Pressure to Manage Rises as Volumes Increase

WaterBridge’s Suter Farms saltwater tank battery is near the 
Coyanosa Field in Reeves County, Texas. (Photo courtesy of 

WaterBridge)
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commitments from Five Point Capital Partners LLC, it is 

providing comprehensive and integrated water management 

solutions by acquiring, operating and constructing water 

infrastructure assets for its E&P customer base, turning 

those companies’ capex into opex.

“In the beginning of these plays, the big driver is finding 

where the most economic spot is,” Dunkel said. “Until you 

figure out where you are going to drill, and how much you’ll 

be drilling, of course you are not going to put big water 

infrastructure in the ground. The number thrown out is a 

million dollars per mile, for the big diameter pipe. 

“Now we know where the sweet spots in each play are. 

So the time is right now. It probably would have happened 

faster, but for the downturn in prices. Rigs went away, and 

you didn’t need the infrastructure because there were no 

water limitations. Things will happen fast when there are 

constrictions and constraints.  

“A clear example is a drought. A drought pushed Pioneer 

in 2011-12. We said, ‘We need to do something now.’”

Then there’s disposal. 

“I’m worried that as business ramps up and we drill 

more wells, there’ll be more disposal, in all the basins, from 

the Bakken to the Permian,” Dunkel said. “What is the 

limitation of the reservoir? Not the wells. We can always 

drill more disposal wells. But at some point, you pressure 

up the disposal reservoir. And then the regulators step in. 

In Oklahoma, it was seismicity. But even if you don’t have 

seismicity, if you supercharge the disposal reservoir, you still 

have a problem in the Permian. How far can we go with that 

in the Permian? If it becomes a problem, everyone will be 

scrambling, and we’ll have to re-use water.”

Theoretically, the best practice in the industry is to reuse 

produced water in other fracks. 

But flowback water has more than one story to tell.

“In the Midland Basin, if you put 300,000 barrels of water 

in, you get, on average, about that much back,” Dunkel said. 

“So it is one-to-one. In most basins in the country it is less 

than one-to-one. That includes the Marcellus and Utica in the 

Northeast and the Eagle Ford in Texas.  You may get a third 

of the water back.” 

So why is the Midland Basin pushing back? 

“It has to do with the rock, and if you frack, you may pull 

in water from other reservoirs,” Dunkel said.  

And that is not the worst-case scenario. The Delaware is 

even more problematic.

“The Delaware makes four to six times the water back,” 

Dunkel said. “You can’t even recycle your way out of that. 

In the long run, what are chances we will fill up the disposal 

reservoirs?  Very good.”  

As the saying goes, water, water everywhere, and not a 

drop to drink—or even put in the cooling tower of a nearby 

manufacturer. Evaporation could play a part, however.

“In Oklahoma, we found it was much cheaper to 

evaporate than desalinate and try to use it for another 

industry,” Dunkel said. “The most practical idea is to 

evaporate 100,000 TDS [total dissolved solids] water and 

concentrate it to near-saturated brine at 300,000 TDS and 

inject that. You wouldn’t evaporate it all of way because you 

would create mounds and mountains of solids.”

Even at today’s moderate oil prices, getting water at the 

right place, right time and right volume is a challenge.

When Pioneer formed its water group, the intention was 

to sell water if it had spare capacity. 

“They purposely designed lines to have spare capacity,” 

Dunkel said. “And they have sold water. But now they 

scramble to have enough water. They have the Odessa water 

coming in and a number of brackish sources. The Midland 

water will be a huge volume, but it is two years away.

“Water projects are even more volatile than oil prices. When 

oil prices are high, and everyone is drilling, the economics are 

good and they must have the water. So you put in all those 

projects when prices are high. That’s what people were doing 

in 2014 when prices began to fall, and rig counts were dropping 

by half. Then there are no constrictions in water supply. So few 

water projects are done in slower times.” n

—B. Robert Partain

A Pecos County water well test produces a good flow. (Photo 

courtesy of Michael Dunkel)
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“An early glimpse of the automated drilling rig 

approach is available today with the new abbl drill-

ing operations advisor service, which works as a navi-

gation system for drilling,” Hildebrand said. “Its goal 

is to industrialize the motor steering process.”

Using real-time downhole and surface data, the 

abbl directional advisor learns the tendencies of the 

motor assembly then recommends a set of steering 

instructions that guide the bit along the well plan.

“It gives the entire rig site and offi ce team an 

understanding of the current operational state and 

the go-forward plan,” she said. “The fi rst well drilled 

with an early version of abbl directional advisor was 

in the Delaware Basin three years ago.  Since then 

we have continued to mature the software and have 

drilled over 3.7 million feet across North America 

land to date.”

When Hildebrand began working on the abbl 

service, she knew the biggest hurdle would involve 

more than computer science.  Human nature would 

enter the picture.

“Everyone is an optimist when they start to drill 

a well,” she said. “We think things are going to go 

perfectly.  Many times, they don’t. So how do we 

make sure we drill the right well, in the most effi -

cient way as possible, every single time, so there are 

no surprises?” 

The Schlumberger team focused fi rst on the 

motor steering process.

“The abbl directional advisor takes downhole 

and surface measurements,” Hildebrand said. “It 

estimates the current hole bottom position.  It 

looks at the plan in the 

system and fi gures out 

the steering sequence to 

go from the current hole 

bottom position to the 

next steering target.”

This is where the 

human interface is critical.

“The abbl directional 

advisor then gives in-

structions to the driller 

in a very easy way so he 

can execute them. It gives 

everyone involved in the 

drilling process visibility 

into these instructions, 

how well they are being 

followed and the effect 

of the instructions. Is 

the goal being achieved 

or not? We’ve been able 

to get a level of under-

standing and insights 

into these drilling oper-

ations that we haven’t had in the past.

Among the prizes rolling out of the abbl 

directional advisor is shared knowledge. The 

drilling operation is no longer limited to the 

talent and expertise that can be mobilized to 

that particular rig. 

“We can tap into remote expertise,” Hildebrand 

said. “If there is an issue or just another set of eyes 

is needed, we can have someone, no matter where 

they are on the planet, as long as they have an inter-

net connection, be able to immediately assess the 

situation. Far more detailed knowledge as to what 

is going on can be gained, which provides wisdom 

and guidance for the next step.

The abbl directional advisor provides the rig driller with step-by-step steering 
instructions and feedback on how well those instructions are executed. (Photo 

courtesy of Schlumberger)

http://hartenergy.com


AIRISwel lsi te.com 

info@AIRISwel lsi te.com 

918-728-7026

The rules have changed when it  
comes to Silica Dust Control—literally.

New federal  regulat ions are here for the ent ire wel lsi te indust r y. 

The dust  in this  v ia l  (pic tured above) represents  the daily permissib le  

si l ica exposure,  for a single worker,  on one of  your wel l  si tes.

Are you meet ing this  new standard? When dealing with near ly invisib le par t ic les  

of  dust,  experience and exper t ise are essent ia l.  AIRIS Wellsi te Ser vices provides  

a patented se t  of  so lut ions,  proven to ensure your company ’s compliance.

Our exc lusive approach of fers unmatched securi t y and safe t y — for your workers, 

their  families and for your company. 

Total  Dust  Contro l.  Total  Compliance.

C A N  YO U  S E E  I T ?

Visit us at ATCE, booth 637 | HFTC, booth 421

https://airiswellsite.com/
mailto:info@AIRISwellsite.com


PERMIAN BASIN: TECHNOLOGY

 54  | November 2017  |  hartenergy.com

 “In the past, the directional drilling work 

flow was largely inside the head of the directional 

driller,” Hildebrand said. 

“As a result, you would get a hole in ground, 

and static survey points every few feet,” she said. 

“It was a very coarse level of information. Now we 

have a computer that is looking at real-time data, 

figuring out what really did happen. It grades 

every slide on the direction it went.  It looks at how 

accurately you have been able to hold that tool-

face. It provides consistent feedback so can you 

can intervene and make a fine-course adjustment 

when there has been a slight deviation, before it 

turns into a bigger deviation.

Hildebrand noted that in something as complex 

as constructing a well, many people and companies 

are involved.

“One company provides the bit, another the 

MWD, another the mud, another the instrumenta-

tion,” she said. “You may get best-in-class individ-

ual pieces.  But it becomes difficult to put all these 

pieces together so you have a best-in-class well, with 

no surprises.” 

Hildebrand said the philosophy of the cognitive 

drilling rig is to move past siloed operations and 

data at the well site, and the discrete technical solu-

tions that, no matter how good, are aimed at only 

part of the process. The technology is designed to 

be open so that it provides integration and auto-

mation on other drilling contractors’ rigs as well as 

Schlumberger rigs.  

“Through our Rig Power and Controls group, 

previously known as Omron Oilfield & Marine, we 

have the technical means and abilities to integrate 

and deploy automation capabilities on modern rigs 

with various drilling contractors,” she said.

 “The organizing theme around all of this is 

changing how wells are planned and executed,” 

Hildebrand noted. 

The key is an executable digital well plan.  

“Today, we have a paper well plan,” she 

said. “Everybody refers to this piece of paper 

to interpret what it means to them, what they 

should do next. With something of a digital 

nature, you can streamline this overall system, 

and orchestrate it in a way we never could do. It 

is a holistic approach.”

Acing chemistry and physics

Russell Padalecki, a principal technical professional 

for Halliburton in Midland, looks to customized 

chemistry as a key to unlocking more Permian 

Basin production.

“It is important everywhere, but especially in the 

Permian because of the variability in our geology,” 

Padalecki said. “We’ve introduced microemulsion 

technology in the form of the Transcend Permea-

bility Enhancer package.  This expands the reservoir 

contact area and improves fluid flow.”

A case study on a Midland Basin project notes a 

Howard County operator first used Halliburton’s  

RockPerm testing to confirm rock and fluid char-

acteristics, then followed with the Transcend pack-

age to optimize fluid recovery after the fracture. 

The fracture treatments resulted in improved load 

recovery and a 61% increase in barrels of oil equiv-

alent when compared to equivalent direct offset 

wells using conventional surfactants.

Compared to those offset wells, in the first three 

months of initial production, incremental revenue 

exceeded $1.7 million.

Geology enters the picture at this point, as 

Halliburton customizes chemistry based on for-

mation characteristics.

“The Wolfcamp in the Midland Basin doesn’t nec-

essarily equal the Wolfcamp in the Delaware,” Padal-

ecki said. “In fact, Reeves County Wolfcamp is not 

even necessarily equal to Ward County Wolfcamp. 

There is a specific chemistry, county to county. We 

continue to gain experience through our testing.”

Water volumes are drastically increasing for 

both frack jobs and flowbacks. Frack service com-

panies are in the discussions about recycling pro-

duced water, using municipal water or blending 

brackish and freshwater. 

“Water quality affects things quite a bit, espe-

cially the type of chemistry we apply on the frack 

itself,” Padalecki said. “A design might work well 

in freshwater, but with lower-quality water, some 

of those chemistries don’t work.  So we move on to 

others.  We have a full line of friction reducers and 

other types of chemistry to apply.”

Operators and service providers have found yes-

terday’s recommended water standards are out 

the window.

http://hartenergy.com
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As long laterals get thirstier, the push to provide water 

becomes more creative.

While recycling produced water is on the rise, operators 

and midstreamers still look to good, reliable groundwater.

For decades, a few thousand barrels of fresh-to-brackish 

groundwater could be brought in via trucks or small pipe to 

mix up drilling mud for a shallow vertical well.

Non-potable was fine, and sinking a water well was 

common in most of the Delaware Basin.

Bringing in 300 Mbbl to 750 Mbbl of water for a hydraulic 

fracturing job is off that scale, however.

Enter the big-volume pipeliners.

Layne Christensen and its engineering contractor, 

Lockwood, Andrews & Newman (LAN), set a torrid pace this 

past spring and summer, fast-fusing 20 miles of 22-in. HDPE 

plastic pipe at a rate of up to 3,000 ft/d over a 90-day project.

The result: the $18 million, 100 Mbbl/d-capacity Hermosa 

Pipeline from Pecos northward towards Orla, Texas. The 

Hermosa pipe connects nearly 1,000 acres of non-potable 

water from the Pecos Valley Aquifer acreage to the proximity 

of western Delaware Basin operations of Energen, Carizzo, 

PDC Energy, Apache, BHP, Resolute, Centennial, Cimarex, 

Anadarko and WPX.  Not all are customers yet but the 

opportunity is there. The Hermosa system includes six non-

potable water wells, pump stations and in-ground reservoirs.

“There is still a significant need for groundwater as an 

option when you are doing pad drilling,” said Byron Geeslin, 

Layne’s vice president, Business Development. “When an 

operator has a multiwell project, they can’t bring in enough 

produced water at the right time.

“So even as recycling becomes a bigger part, produced 

water is still blended with non-potable groundwater,” he said.

Geeslin points out that Layne is no newcomer to 

delivering H2O. “Layne has been in the water industry for 

135 years,” he said. 

After years of drilling 

water wells and building 

infrastructure for oil and 

gas clients, Layne “wanted 

to find a different way 

to deliver value to our 

customers,” said Layne 

CFO J. Michael Anderson. 

“Owning these high-quality 

wells with access to a lot of 

water and delivering through 

large-scale infrastructure 

was a great way for us to 

get into the business.

 “We happen to think 

we’re in the very best place in 

the United States,” Anderson 

said. “One thing is producer 

economics. There’s not a lot 

of infrastructure yet.  Water is 

hard to come by.  It is a nice triangulation.”

For the present time, Layne isn’t announcing other large-

scale company-owned infrastructure in the Permian or 

elsewhere. But they can muse about other opportunities. 

“Certainly in the Midland Basin,” Anderson said. “Oklahoma’s 

Scoop and the Stack have some interesting potential. There 

may be something in the D-J Basin.  But right now we feel 

we have a lot of stuff on our plate in regards to the Delaware 

Basin. We’ll build on that. Once you have infrastructure in 

place—adding on to it can be very favorable to us and our 

customers.  Maybe we could get to a handful of other places. 

Hermosa Pipeline Offers Producers Pipe Reality

An aerial view of the Hermosa Pipeline terminal reservoirs near Orla, Texas. (Photo courtesy of 

Layne Christensen)
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But we’re not 

convinced this 

model works in 

every basin. Look 

at the Marcellus—

you have produced 

water situations, but 

there’s also plentiful 

source water.”

For Anderson, 

the project—

which terminates 

within sight of 

the Guadalupe 

Mountains—has a 

romantic color of 

adventure that is 

native to this part of 

the world.

“It is kind of the Wild West out in the Delaware, especially 

in the water business,” he said. “A lot of people are trying 

to do it, mainly Mom and Pop. You want to be sensible, but 

the faster you can get out there and establish a foothold, the 

better your competitive advantage. So we’re trying to move 

quickly, but sensibly build our business. It is more fun now 

than ever.” n

—B. Robert Partain

Workers fi nish an above-ground riser 
in May 2017 for the Hermosa Pipeline in 
West Texas. (Photo courtesy of Layne 

Christensen)

Construction of the Hermosa Pipeline was speedy in part 
because of a fast-fuser. (Photo courtesy of Layne Christensen)
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“We can pump upwards of 300,000 TDS [total 

dissolved solids] water and have chemistry to com-

plement that,” Padalecki said. “We just design the 

chemistry to fit the water. You have to treat fresh-

water, and you treat produced water even more. We 

do have customers setting up surface facilities to 

blend or take in more produced water.”

Padalecki said higher levels of potassium, cal-

cium and magnesium exist in produced water.

“Depending on how high the levels get, these 

can act negatively with fluids and formations,” he 

said. “But treatment may be able to get some of 

those out.” 

Could residual chemicals from one fracture’s pro-

duced water ever become useful in the next fracture?

“It hasn’t come up yet,” Padalecki said, “because 

in these higher water producing wells, the treating 

chemicals are pretty well diluted.  Some of these 

chemicals don’t reside—they go down, react and 

become neutralized.” 

As Padalecki looks ahead, he sees trends  

in efficiencies. 

“We’re going to have more and more produced 

water and blends,” he said. “We may be getting 

more effective with the sand we use. We have bigger 

and bigger jobs, and we’d like to pump more sand, 

but it is not cost effective. Perhaps improved sand 

performance is the future.”  

Dissolvable frack plugs are also catching on in 

the Permian.

“We have several clients intrigued with the tech-

nology,” Padalecki said. 

Halliburton’s Illusion dissolvable frack plug 

eliminates the need for intervention prior to put-

ting the well on production, and provides zonal 

isolation for pump-down applications during well-

bore stimulation.

“We have several types that work at 150 degrees 

or more,” Padalecki said. 

Dissolvable plugs eliminate drill-outs needed for 

conventional composite plugs and don’t require 

special tools in the casing string. The large-bore ID 

allows operators to produce through the plug.  It 

begins dissolving immediately following fracturing. 

“If the coiled tubing doesn’t run as well as we’d 

like, we can run Illusion so the plugs won’t be sit-

ting there in perpetuity,” Padalecki said.  

As more operators move into development, they 

deal with frack hits and bashing, or when a treat-

ment on one well affects another.

“If a parent well is producing, and you put a 

frack on a child well near it—and the distance is 

Halliburton stimulation operations in the Permian Basin have changed as produced water is introduced in the 
hydraulic fracturing program. (Photo courtesy of Halliburton)
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in range—essentially you can water the well out or 

knock it offline,” Padalecki said. “That leads to lost 

production time as you get it back online. In the 

worst case you can actually change the production 

ratios of the child well and damage the estimated 

ultimate recovery of the parent well.”  

In the “Second Unconventionals Revolution” 
white paper, Halliburton’s Priyesh Ranjan wrote 

that “to address this challenge, stimulations of 

infills will be combined with parent refracs to help 

increase pad recovery and mitigate the current 

ongoing self-destruction of assets. By refracturing 

parent wells before stimulating the infill well, we 

will be able to pressure up the pressure-depleted 

areas around the parent well, and mitigate well 

bashing from the infill wells.”

While fracturing technology has seemingly 

reversed the Peak Oil theory, the majority of hydro-

carbons still remain trapped in formations, elud-

ing producers as they deal with the reality of water 

flow and pressure reductions during completion 

and production. Well interference is just one more 

example of harsh realities.

“Physics is physics,” Padalecki said. “When you 

put a frack on a child well in older areas, pressure 

depletion will affect the child well and the parent 

well. It will come up more and more, and we will 

have to deal with it.”

Jets: A smooth move

Weatherford’s Humberto Machado’s particularly 

passionate about one oilfield technology that 

was first introduced in the Permian Basin in the 

1970s. Machado, global technical sales manager 

for Weatherford, believes that adapting older tech-

nologies—specifically jet lift—to unconventional 

completions and production makes sense oper-

ationally. Economically, the mature technology 

https://www.ugcenter.com/
http://www.brighamminerals.com
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“wins” as sub-$50 oil prices demand that every 

competitor cut costs.

“Operators are increasingly demanding 

decreased costs, reducing opex and capex, and jet 

lift responds to these needs,” Machado said. “Oil 

prices tremendously affect economics and P&L. 

Because of the pricing environment, operators are 

pushing for faster delivery, which helps eliminate 

the cost of deploying workover rigs.  Another driver 

is reliable production solutions for higher flow 

rates. Unconventional wells start at high flow rates 

but deplete rapidly.  For conventional reservoirs, 

we might see a decline rate in two to three years, at 

3% to 5% per year.  Unconventional wells deplete in 

weeks. So you have to act quickly.

“The third driver is flexibility in the business 

models. That is making a tremendous impact 

in working with operators in unconventional 

areas.   We are currently replacing conventional 

technologies like electric submersible pumps 

[ESP] with jet-lift systems to meet the new mar-

ket and its demands. It has shown it is a more 

cost-effective lift method to deploy in these 

unconventional plays.” 

Machado says while jet lift 

is an old technology, it is a 

very flexible technology.

“We have focused on the 

Midland Basin and had par-

ticularly good results,” Mach-

ado said. “In other similar 

plays, such as the Eagle Ford, 

it is also being deployed.” 

In Midland Basin forma-

tions such as the Wolfcamp, 

Machado says that some 

operators are now consider-

ing jet lift as a solution that 

can be installed immediately 

after the well is fracked.

“Several operators have 

run jet lift as part of the frack 

flowback system throughout 

the life of the well,” he said. 

“At first, the jet lift helps with 

frack fluid recovery, then it is 

also able to manage high-vol-

ume to low-volume production rates by adjusting 

the system parameters to rapid changes in well con-

ditions. That is a game changer.”

Machado says conventional technologies such 

as rod lift, ESP and gas lift have challenges when 

well configuration and flowing conditions hit 

certain boundaries. 

“Those boundaries include depth, complexity, well 

geometry, how long the horizontal is, type of fluid, 

paraffin, scale, high water cut and high temperature. 

Then you start stretching conventional technology. 

The jet-lift pump doesn’t have moving parts, it is 

not temperature- or pressure-sensitive and it works 

regardless of deviation. As long as you can run a slick-

line into tubing, you can get in and out.”

The key advantage of jet lift is simplicity.

“Jet lift is a better fit because it extends the life 

of the well in a single intervention,” Machado said. 

“You squeeze the most out of the time you have. 

You prolong the life of the well and reduce the 

need for a major intervention or workover. You 

can retrieve and run the pump with or without a 

slickline unit and you can get it done in a half-day.” 

The resulting economics favor the jet-lift model.

With a goal of cutting operating costs, Weatherford is keen on the high 
reliability of jet pumps. (Photo courtesy of Weatherford)
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“A workover rig is $30,000 to $50,000 per day,” 

Machado said. “You can run slickline for 12 hours 

for a total of $8,500 to $10,000. So you are not only 

reducing that specifi c operating expense by up to 90% 

but you are also reducing the downtime by one-third.”

The jet-lift’s simplicity steps forward in other ways.

“In the Permian the typical model is to sell the 

equipment and support the operators in maintain-

ing and running,” he said. “They run the systems 

with their people. The beauty of the maintenance 

is at the surface. For jet lift, you require a multi-

plex, triplex or reciprocating pump, which is also 

a mature technology. It is relatively easy to cross-

train the operator’s personnel to maintain and 

keep the surface equipment running. The technol-

ogy is similar to the pumps used to transport oil 

from one station to another. So it is being applied 

for high pressure and providing horsepower to the 

injector fl uid.”

The process also benefi ts by being a closed system.

“We inject power fl uid to produce the downhole 

fl uids,” Machado said. “Then we uplift the mixture. 

For instance, our system packages have the ability 

to reinject the produced fl uid, to separate water 

from oil and to reinject water. ”

While new technology is likely to always grab 

headlines, Machado suggests that the prime 

goal is always maximizing economics, now and 

in the future.

“I would expect research and development to 

include expansion of the envelope of current tech-

nology, not just brand new technologies,” he said. 

“Operators are focused on reliability, fl exibility, 

reducing lift cost and having positive cash fl ow. So 

we are focused on reaching those targets, our cus-

tomers’ wish lists. The idea is to pick the right tech-

nology that has a predictable operating expense, 

and keep that opex to a minimum.” n

https://www.ugcenter.com/
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Midstream operators are stepping up to the 

urgent need for new crude gathering and 

transportation, and gas gathering and processing 

in the Permian, especially in the Delaware Basin. 

There have also been developments in addressing 

the other priority, getting frack water to and pro-

duced water from wells in this notoriously dry and 

disparate region (see sidebar p. 64). 

Hart Energy has learned that Lucid Energy 

Group expects to bring its 200-MMcf/d Roadrun-

ner cryogenic natural gas processing plant in Eddy 

County, N.M., into service in December, a month 

ahead of schedule. The company is also considering 

placing its next gas plant there, a possible change 

from the original plan to locate it adjacent to the 

Red Hills II plant, also a 200-MMcf/d, that was put 

into service in May in Lea County, N.M.

Separately, Hart Energy has learned that Brazos 

Midstream will bring its 200-MMcf/d Comanche 

II cryogenic gas processing plant in Reeves County, 

Crude transport is also under pressure to keep up with production.

Gas Processors Are on 

the Fast Track

By Gregory DL Morris
Contributing Editor

The Lucid Red 
Hills II came 
into service in 
Lea County, 
N.M., in May 
2017, ahead 
of schedule 
at 200 Mcf/d. 
Operators 
are pushing 
schedules 
to bring 
processing on 
early. (Photo 

courtesy of 

Lucid Energy 

Group)
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Texas, online in January 2018, a full month ahead of 

schedule. Comanche I, at 60 MMcf/d was brought 

into service at the end of 2016, and Comanche III, 

a twin of II, is now due to be started before the end 

of 2018. That will also be early.

Those are just two of the many new and 

expanded processing projects that are underway 

or planned. In a report released jointly with Hart 

Energy in January, Drillinginfo estimated that “cur-

rent cryogenic gross gas processing capacity in the 

Permian Basin is 9.7 Bcf/d of which only 7.2 Bcf/d 

consist of larger, more efficient cryogenic plants 

with capacity larger than 100,000 bbl/d. There will 

definitely be a need for additional cryogenic pro-

cessing infrastructure in the Permian starting in 

early 2020. The wet gas being produced from the 

Delaware and Midland basins require larger, more 

efficient processing plants. These fields will require 

additional new, efficient cryogenic capacity starting 

in mid-2019.”

On the crude side Drillinginfo stated that “cur-

rent crude local refining and takeaway capacity 

from the Permian is 2.6 MMbbl/d. Production will 

outpace existing takeaway capacity by the end of 

2017. There is currently one pipeline planned to 

come online in mid-2018, [Enterprise Products’] 

Midland-to-Sealy, that will add an initial 300,000 

bbl/d of new capacity. There does exist the poten-

tial to add an additional 350,000 bbl/d of capac-

ity by adding pump stations to existing pipelines. 

Additionally, the new Midland-to-Sealy pipeline 

could be expanded to 450,000 bbl/d in a similar 

fashion.” Enterprise declined to comment on the 

status of the project.

At the far end of the midstream, there are even 

plans for a refinery in the heart of the Permian. 

Phase 1 will be modest, but long-term plans have it 

growing to 100,000 bbl/d, which would be a mean-

ingful step in moving the needle on crude takeaway 

(see sidebar p. 70).

Big and rich

Up and down the line midstream operators know that 

wells are coming on bigger and richer than had been 

anticipated. “As we go into execution mode on our 

plans, speed is the critical consideration for us and 

for our producer counterparties,” said Mike Latchem, 

president and CEO of Lucid. “Red Hills II was a little 

ahead of schedule, and we believe Roadrunner will be 

a month ahead. That is all related to the success of the 

wells in northern Delaware, including the Wolfcamp, 

the Bone Springs and the Avalon. They are coming 

on so much stronger than the producers anticipated. 

That is a great problem to have.”

Latchem told Midstream Business that Lucid has 

already purchased its third 200-MMcf/d plant as it 

mulls where to place it. “Originally the plan was to 

put it in Lea County and make it Red Hills III, but 

it may end up in Eddy County as Roadrunner II. Oil 

is the target in those areas but the gas is prolific,” 

he said. Lucid is a portfolio company of EnCap 

Flatrock Midstream, which manages investment 

commitments of nearly $6 billion from a broad 

group of institutional investors.

“This kind of growth is exactly why we acquired 

Agave,” Latchem said. “Our business case was built 

around certain volumes, and since the closing some 

of the producers have rotated to bigger names. 

Now we are dealing with larger independents or 

majors, and we are in a position to be counterpar-

ties to larger and stronger producers. Our response 

to their acceleration on the supply side has been 

to accelerate our capex and our construction and 

installation schedules.”

In addition to gas processing, Lucid has devel-

oped a system to move NGL and residue gas out of 

the Permian by collaborating with a large long-haul 

carrier. “We did the first phase ourselves, building 

out to the transmission line and making a 10-year 

commitment for volume. This is existing and we 

are active,” he said.

It is all part and parcel of a theme of moving 

quickly to meet emerging needs. Latchem explained 

that, “the thesis for the Agave acquisition was that 

while there was sufficient processing capacity on a 

gross basis across the Permian, there was insuffi-

cient capacity in some local areas, especially south-

ern New Mexico. We also saw Texas processors 

starting to extend up into New Mexico. Part of our 

quick-execution strategy was to serve the suppliers 

we were inheriting from Agave, and also to create 

new capacity as soon as possible.”

There was some processing capacity in the 

southern Delaware, but not of sufficient scale 

https://www.ugcenter.com/
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for unconventional development because it was 

designed for production from wells in the Dela-

ware sands or Wolfcamp verticals, Latchem added. 

“Most of the processing capacity was legacy assets 

from the New Mexico shelf or Central Basin Plat-

form. In contrast to what happened in the Dela-

ware, there was not a big processing gap when the 

Midland Basin expanded. The Spraberry was very 

prolifi c so they already had a lot of midstream 

development. The early Wolfcamp could be han-

dled from that.”

Rushing to fi ll the void

Like nature, the midstream abhors a vacuum. “We 

are now helping fi x the situation in the Delaware,” 

Latchem noted. “It is safe to say that Lucid has 

had the most rapid expansion in New Mexico; one 

of our sister companies has been doing the same 

in Texas.

“We have worked with the same engineering 

company and fabricators for our fi ve plants. We like 

to align ourselves with partners and that extends 

to crews and equipment. We have heard that there 

is some tightness in skilled workers in some spots, 

but we don’t see it. The relationships we have devel-

oped benefi t us and our counterparties.”

Construction for Comanche II is well underway 

and is ahead of schedule, said Stephen Luskey, chief 

commercial offi cer and co-founder of Brazos Mid-

stream. “We are in the process of permitting for 

Comanche III, which will be nice to have all three 

plants at the same location.”

This is the dawning of the Age of Aquarius, at least in 

the Permian Basin midstream. WaterBridge Resources, a 

portfolio company of Five Point Capital Partners, has just 

closed an arrangement with several major producers to 

gather, process and distribute or dispose of produced water 

in the southern Delaware Basin. 

At the end of August WaterBridge acquired another 

produced-water management fi rm, EnWater Solutions, 

active in the southern Delaware Basin. WaterBridge said it 

plans to expand the existing EnWater gathering business 

into a full-cycle, closed-loop water system. The value of the 

deal was not disclosed.

Stretching through Reeves and Pecos County, Texas, 

EnWater’s current assets include fi ve saltwater disposal 

wells with more than 100 miles of gathering line and nearly 

150,000 bbl/d of permitted disposal capacity.  By year-end 2018 

WaterBridge expects to reach more than 300,000 bbl/d of dis-

posal capacity and 200 miles of interconnected gathering pipe. 

“Drillers have been racing around this track in the 

Permian, knowing they were approaching a wall—at 

the end of the track—their water supply and disposal 

needs,” said David Capobianco, CEO and managing 

partner of Five Point. “We’ve been talking about this for 

a while, and the growth in unconventional development 

has fi nally brought that wall into view, forcing the drillers 

to seek immediate solutions.”

First, long horizontal fractures need 350,000 to half a 

million barrels of water, Capobianco explained. “All of that 

comes back in 90 to 180 days, and then there is the produced 

water. For each barrel of oil produced, Permian wells also 

produce three to eight barrels of water. And with 10 to 12 pay 

zones, we are talking about 40 to 60 wells per square-mile 

section. That much water simply cannot be managed with 

temporary measures such as trucking. Producers in the basin 

are looking at production rates growing to 30 MMbbl/d to 50 

MMbbl/d of water. We have crossed the tipping point and 

reached capitulation. Water in the Permian has to be managed 

with permanent infrastructure.”

Under the business model, WaterBridge is paid to 

provide fracture water and then also is paid to take 

away fl owback and produced water. “We see it as a 

convergence of the services sector and the midstream,” 

he said. He also noted that several operators have 

received private-letter rulings from the Internal Revenue 

Service confi rming that water operations fi t into the 

existing exemption enjoyed by master limited partnerships 

in the midstream that handle hydrocarbons. n

—Gregory DL Morris 

Deals Enhance Permanent Water Infrastructure
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 The three Comanche processing plants are part 

of an ambitious program for crude and natural gas 

gathering in the southern Delaware Basin that Bra-

zos announced in May. The plan also included more 

than 150 miles of gas-gathering pipelines, 35 miles 

of crude-gathering pipeline, and two crude storage 

terminals with a combined capacity of 50,000 bbl. 

The whole initiative is anchored by long-term acreage 

dedications from top tier Permian Basin producers.

The gathering system stretches into Ward, 

Reeves and Pecos counties, Texas. “With multiple 

productive zones in and around our area of opera-

tion, we expect drilling activity and volume growth 

to remain strong for years to come,” said Brad Iles, 

CEO of Brazos Midstream, in announcing the 

expansion program. Brazos is supported by equity 

commitments from Old Ironsides Energy and a 

revolving credit facility.

“In mid-August there were 12 rigs running on 

acreage dedicated to us,” Luskey said. “There always 

seem to be new opportunities in the Delaware Basin. 

Over time as rigs continue to ramp up we will add 

midstream infrastructure to handle this growth.”

One of the challenges in construction, even in 

such a remote region, is the truck traffic generated 

by crude haulers. Eventually Brazos is likely to con-

tribute to that because the Comanche complex will 

have the ability to receive and send condensate by 

truck, but for now it’s just a matter of coordinating 

the arrival of components, equipment and person-

nel on crowded desert roads.

“These plants take 10 months to a year to 

install, and midstream companies like us are mak-

ing plans to handle future volume increases,” Lus-

key said. “As long as the rigs keep running, we will 

continue to expand our processing complex. That 

is the reason we exist.”

Given the number of midstream projects across 

the Permian, it would not be surprising to hear of 

longer time lines for equipment, especially long-

lead process units. Luskey said Brazos has not had 

any trouble getting goods. “Parts and pieces are 

readily available. You’ve got to take risks sometimes 

to be able to compete in this region. For example, 

some sizes of pipe are difficult to acquire right now 

if you haven’t done a good job of planning ahead,” 

he noted. 

Meeting multiple needs

The only other constraint the growing midstream 

operators face is skilled labor. “You can always 

find people,” Luskey noted dryly, “but you cannot 

always find good people. It’s important to our suc-

cess that we retain the best in the business, and 

fortunately thus far we have been able to do that.”

Accelerated gas processing capacity is not the 

only news in the Permian midstream. In late August 

WaterBridge Resources, a portfolio company of 

Five Point Capital Partners, closed a couple of 

deals, one to acquire another water management 

firm and the other with producers.

While WaterBridge builds connections to 

deliver and collect water from existing fields, 

another Five Point portfolio company, San Mateo, 

is building gas, oil and water lines together from 

the start. San Mateo, a joint venture of Five Point 

and producer Matador Resources, has gas gath-

ering and processing; crude gathering; and pro-

duced-water gathering and disposal infrastructure 

in the northern Delaware Basin in West Texas and 

southeast New Mexico.

The venture brought its first gas-processing 

plant, a 60-MMcf/d train earlier this year, and has 

plans to bring on a 200-MMcf/d processing plant 

early next year. 

“There is an incredible amount of wet gas in 

the Delaware,” said David Capobianco, CEO and 

managing partner of Five Point. “The pace of pro-

duction is not currently well understood, but it 

seems every new window and every new bench has 

great crude and massive gas. So much that in some 

zones it’s hard to call it ‘associated’ gas.”

Despite the bonanza feel of the Delaware these 

days, Capobianco is keeping a cool head. “Capital 

formation always races to overcapitalize. We only 

build to contractual volumes in hand. To the extent 

that we are able to add incremental capacity beyond 

that we will, but we are not going to build specula-

tive capacity.”

Five Point’s third portfolio company active in 

the Permian is Twin Eagle, which has bookends 

on the unconventional growth in the basin. “Twin 

Eagle has a national sand business that has a great 

footprint in the Permian,” Capobianco said. “And 

there is also a strong crude gathering and transpor-

http://hartenergy.com
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tation business in the Eagle Ford and the Rockies as 

well as a national gas marketing system.”

Capobianco is particularly sanguine about the 

prospect of gas exports to Mexico. “We are already 

an important supplier, and that is going to grow. I 

see 4 Bcf/d to 6 Bcf/d or more of gas flowing south 

over the next five years.”

Roll out the barrels

While gas processing accelerates, crude transport 

remains on pace. There had been reports that the 

Permian Express III expansion that Energy Transfer 

Partners has underway had its start date delayed by 

six months, but the company confirmed to Hart 

Energy that the project is on schedule for initial 

operations by the end of this year.

In a written statement ETP clarified that “in the 

earnings call Aug. 8 we stated Phase 1 of PE III is 

expected to be completed by year-end. As stated in 

the [May 15] press release, we may launch another 

open season later this year, which would be Phase 2, 

which would reflect the [mid-]2018 date.”

Sources in the basin who are familiar with 

the project confirm that the taps will turn by 

the end of the year, but the expansion is not 

expected to reach its full 100,000-bbl/d capacity 

until mid-2018. Ultimately the line could reach 

300,000 bbl/d with debottlenecking and addi-

tional intermediate pump stations. Decisions 

on further capacity enhancements depend on 

the next open season.

At Hart Energy’s third annual Midstream Texas 

conference in Midland, Texas, in June, Magellan’s 

senior vice president for the crude oil division, 

Robb Barnes, spoke about the Permian and his 

firm’s BridgeTex pipeline in detail. 

As an update for this report the company detailed 

that, “the capacity of BridgeTex has now been 

expanded from 300,000 bbl/d to 400,000 bbl/d to 

deliver Permian crude to the Houston area. Bridge-

Tex has open season in process [in late August] to 

solicit binding commitments for that incremental 

increase in capacity. The open season has not yet 

closed, but we have already received committed vol-

umes and are optimistic that additional commit-

ments will be secured before the open season closes. 

In addition, if warranted by customer demand, 

BridgeTex may further expand the capacity of the 

line up to approximately 440,000 bbl/d, which is 

what we estimate to be the maximum capacity.”

Rangeland Energy is something of a leading 

indicator in North American unconventional plays. 

It was among the first to build a commercial unit-

train terminal in the Bakken, then sold its interests 

in that play in 2012 to form Rangeland II in the 

Permian in 2013 and then Rangeland III to focus 

on Canada and Mexico more recently. A new office 

in Calgary was opened last year. 

The Rangeland 
Geneva 
Terminal, 
with the sister 
terminal at 
Zurich, is part 
of the RIO 
pipeline system 
from Eddy 
County, N.M., to 
Midland, Texas. 
(Photo courtesy 

of Rangeland 

Energy)
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Upgrading takeaway capacity from the Permian Basin is 

more than pipes and pumps. It is also rails and refining.

Early in August the Texas Department of Transportation 

(TxDOT) announced plans to use a $7 million federal 

grant from the U.S. Department of Transportation to 

strengthen existing rail infrastructure in the Permian Basin. 

That is particularly good news for MMEX Resources, a 

development company that plans to build a refinery in the 

heart of the basin.

In-basin crude processing is hardly new, even in the 

unconventional era. A small topping plant was built in 

the Bakken two years ago, mainly to provide diesel and 

distillate to local markets. But with ideas of 50,000 bbl/d to 

100,000 bbl/d, the Pecos County Refinery is a horse of a 

different color. 

Phase 1 would be a 10,000-bbl/d standalone crude 

distillation unit to be in service in third-quarter 2018. 

But Hart Energy’s Midstream Business has learned that 

MMEX’s new long-term plans have grown from 50,000 

bbl/d to 100,000 bbl/d in a separate standalone full-scale 

refinery, mostly as a result of encouragement from crude 

suppliers in the basin.

“Crude out of the shales is getting lighter and lighter,” 

said Jack W. Hanks, president and CEO of MMEX. “Some 

of it is almost condensate or natural gasoline, going to 50 

degrees API or more. Most of the existing refineries are 

built for crude in the range of 30 to 40 degrees.” So the 

question for midstream operators in shale plays is not just 

one of moving molecules to market, but what molecules to 

which markets.

Just a week before the TxDOT announcement, MMEX 

completed the purchase of a 126-acre parcel about 20 

miles northeast of Fort Stockton, Texas. The company 

immediately then filed permits for the initial refining train 

company expects to obtain full permitting on the initial unit 

within 45 days of filing, and when all permits are in hand, it 

plans for 15 months of construction.

The refinery is to be built about 20 miles northeast 

of Fort Stockton, near the Sulfur Junction of the Texas 

Pacifico Railroad. MMEX has a $3 million facility with 

Crown Bridge Partners, but the full cost of the initial phase 

was not disclosed. Projected costs for the 50,000-bbl/d 

plant are about $500 million; that would rise to $875 million 

for the 100,000-bbl/d version, according to Hanks.

In May the company signed a letter of intent with a 

crude supplier, which Hanks declined to name. Inputs and 

outputs will primarily move by truck, but MMEX will also 

take and make shipments by rail and pipeline.

To that end the TxDOT plans are key for MMEX. The 

federal funds are expected to help rebuild the Presidio-

Ojinaga International Rail Bridge and 72 miles of track 

on the South Orient Rail Line that run from the Mexico 

border to near Coleman. The track is owned by the 

state but leased to Texas Pacifico Transportation that 

maintains and operates the line. Texas Pacifico, in turn, is 

owned by Ferromex, part of the industrial conglomerate 

Grupo Mexico.

“TxDoT’s planned recompletion of the bridge and 

improvements of the rail line are a major step for exporters 

and importers of all commercial goods from Western 

Mexico out of and into the West Texas Permian Basin 

area,” Hanks said. “We are building our proposed refinery 

on the railroad in Pecos County precisely for this reason. 

We will also be just 20 miles from Interstate 10.” 

The Texas Pacifico-South Orient railroad gives shippers 

in the Permian access to western Mexico including its 

Pacific deepwater ports, the Dallas-Fort Worth midcontinent 

region and the Gulf Coast ports through interconnections to 

the Union Pacific, Burlington Northern Santa Fe, Fort Worth 

and Western, Kansas City Southern and Ferromex.

What will be going out on those rails from the Pecos 

County Refinery, at least initially, will be three general cuts. 

There will be a naphtha fraction for making gasoline and 

atmospheric tower bottoms, essentially fuel oil. Those both 

will be shipped to other refineries either in the region or to 

the Gulf Coast.

The third cut will be a diesel fraction that is not low 

enough in sulfur to be used as motor fuel but is an ideal 

fracture fluid. “It is actually better than low-sulfur diesel,” 

Hanks said. The original plan was to export most output 

to Mexico, but he said that is now a long-term goal for the 

larger facilities. n

—Gregory DL Morris

In-basin Refining Gets a Boost
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Even within the operating entities, there has 

been a willingness to go with the flow. “Our origi-

nal intent for our  Rangeland Integrated Oil (RIO) 

complex outside Loving, N.M., was intended to be a 

liquids terminal,” said Chris Keene, CEO and presi-

dent of Rangeland Energy, “but we were early [into 

the unconventional development in the play], and 

there was first a need for inbound frack sand. That 

business has grown exponentially. We are moving 

on average 240,000 tons of sand a month; about 

400 trucks a day outbound from the RIO Hub into 

the play.”

The RIO Hub is served by the BNSF Railway. It has 

two rail loops for unloading unit trains into silos and 

also ladder tracks for direct transloading sand from 

rail cars to trucks. The main customer is Halliburton; 

and there are two sand-mining firms that also bring 

in supply. “We continue to expand the sand business 

as we explore options for moving liquids,” Keene said.

Rangeland’s second operation in the Permian is the 

RIO Pipeline System, which is two terminals and their 

connecting 110-mile pipeline, an arrangement Keene 

likens to a barbell. Rangeland’s State Line Terminal is 

on the eponymous border between New Mexico and 

Texas, with two additional terminals in Midland. “Cur-

rently crude is moving east into Midland market center, 

but it could easily move the other way,” Keene said. “We 

are actively negotiating with producers for more crude, 

looking at adding additional terminals and pipelines 

for storage and gathering, and talking with long-haul 

carriers for transport connections to Corpus Christi 

and Houston. That is the three-pronged growth strat-

egy: additional supply, gathering and takeaway.”

As with virtually all private-equity-backed devel-

opments, Rangeland’s approach is to build and 

operate then ultimately sell, likely to a publicly 

traded operator, a master limited partnership or 

perhaps a very large fund. n
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Over the past few years there have been a few 

basins/plays where operators have been able 

to make sub-$50 oil work. None is more prolific 

than the Permian Basin, which until recently was 

thought to be an almost overly mature basin. As 

commodity prices have flatlined in today’s environ-

ment, operators and investors alike are reverting 

back to older, prolific basins that have newly iden-

tified opportunities using both conventional and 

unconventional techniques. New drilling, comple-

tion and production techniques in basins that were 

once known for their “easy” oil have greatly ampli-

fied our understanding of both basin OIP and po-

tential hydrocarbon recoveries.

The Permian, of course, has been the poster 

child for these developments and potential, and 

historically has been split into 

multiple different corridors 

within the overall Midland and 

Delaware basins. 

In the Delaware we see higher 

GOR (gas-oil-ratio) in the north-

ern part of the play on the New 

Mexico-Texas border, mostly 

in the Bone Springs reservoir. 

The oilier part of the Delaware 

is in the core and deepest parts 

of Reeves and Ward counties 

and is mostly attributable to 

benches of the Wolfcamp res-

ervoir. Apache’s Alpine High is 

on the southwestern part of the 

play in deeper reservoirs such as 

the Barnett and Woodford. Ini-

tial results from the Alpine High 

are suggesting wet gas with fair 

IPs for test wells; further delin-

eation is needed before making 

any kind of per-well reserve esti-

mates or economic projections. 

The Permian is the poster child for new opportunities to leverage 

innovative drilling, production and completion techniques.

Reinvigorating  

Mature Basins

By Phillip Dunning and Sarp Ozkan
Drillinginfo 

FIGURE 1. 
Delaware Basin 
Wolfcamp A 
Gas-Oil-Ratio. 
(All data and 

images courtesy 

of Drillinginfo)
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In the Midland Basin we see 

higher GOR in the southern part 

of the play comprised mostly in 

the Wolfcamp B Formation. The 

northern and central parts of the 

play are oilier and are comprised 

of the Sprayberry and Wolfcamp 

reservoirs. To the north and west 

of the central part of the basin is 

the Central Basin Platform that 

produces predominantly from 

the San Andres. 

Acreage positions in all parts 

of the Permian are being secured, 

and production outcomes are 

beginning to be reported, help-

ing the industry gauge the eco-

nomics and effectiveness of 

horizontal drilling in a mostly 

vertical historic play. 

There have been multiple 

reports this year on ultimate 

recovery numbers in the Perm-

ian; some analysts think it is 

overstated, others believe that 

precited ultimate recoveries 

are about right, or even under-

state the potential.  Looking 

at all wells in the Permian that 

have been producing for at 

least 6 months Drillinginfo 

is able to produce type curves 

to determine total recoverable 

hydrocarbons. Figure 3 shows 

remaining recoverable vol-

umes for all horizontal wells 

in the Delaware Basin. Notice 

that horizontal wells make up 

~80% of the potential recover-

able hydrocarbons we are able 

to estimate. The critical issue in 

determining potential economic 

recoveries in a basin is in iden-

tifying and characterizing the 

likely producing benches of all 

reservoirs that will be assessed 

as PUDs. This is a highly fluid 

FIGURE 2. 
Midland Basin 
Wolfcamp B 
Gas-Oil-Ratio.

FIGURE 3. Wellcast Delaware Basin Production

Horizontal Recoverable Remaining Reserves Vertical and Horizontal Recoverable Remaining Reserves
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exercise that can change significantly depending 

on whether evaluators look at today’s economics, 

forward strip, possible upwards revisions in OFS 

opex costs, or strictly follow SEC guidelines.

With the Permian 

being the focus of the 

majority of A&D activ-

ity over the past few 

years we have now seen 

acreage costs in some 

areas rise above the 

$50,000 per acre and 

minerals sell for over 

$200,000 per acre. For 

this to be sustained 

new benches have to 

be delineated and pro-

duction rates/recover-

ies must continue to 

improve. Figures 5 and 

6 show the average pro-

duction for each basin 

over the past few years. 

Notice that the Dela-

ware has increased pro-

duction on average by 

47% from 2014 to cur-

rent, while the Midland 

Basin has increased 

production on average 

by 70%. 

Peak rates are lower 

on the Midland Basin 

side, but that is due to 

the higher GOR we are 

seeing on the Delaware 

side. Both basins are 

showing nearly uni-

form 6-month decline 

rates, allowing us to 

believe that EURs are 

growing larger as well. 

Perforated interval 

lengths, however, have 

not changed tremen-

dously over the past 

few years, on average. 

The upper quartiles are beginning to be skewed up 

and we are seeing longer tails with longer laterals 

being drilled by operators. The Delaware Basin, 

on average, is seeing perf intervals of approxi-

FIGURE 4. Detring Price Per Acre Across All Basins

FIGURE 5. Delaware Basin Vintage Type Curve
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FIGURE 7. Delaware Basin Perforated Interval Over Time

FIGURE 8. Midland Basin Perforated Interval Over Time

(Photo by Tom Fox, 

courtesy of Hart 

Energy’s Oil and 
Gas Investor)
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mately 5,500 ft while the Midland perf intervals 

are much higher at approximately 8,000 ft. One 

of the issues we have seen with older HBP (held 

by production) leaseholds is that the leasing doc-

uments do not allow for longer laterals unless the 

lease is re-negotiated to the higher royalty rates 

that are today’s standard. In areas that have less 

historic leasing we will begin to see longer laterals 

take charge as they are cheaper to drill and com-

plete per foot due to economies of scale. There 

are still questions about longer laterals that have 

to be answered, such as efficiency in hydrocarbon 

recovery over time. The main comment we hear is 

that, “it is really dark down there” and the longer 

out the well goes the less control we have. In gas 

reservoirs the hydrocarbons are pushed by over-

pressure; in oil reservoirs there can be other mech-

anisms so as pressure drops we can see changes in 

types of hydrocarbons produced.

Proppant on the other hand has jumped over 

the past few years. The most common proppant 

volume per foot across the U.S is approximately 

1,300 lbs/ft. Both basins are exceeding that vol-

ume in newer wells with some being tested north 

of 3,000 lbs/ft. Each formation is treated differently 

since the Permian is a mix of sands, carbonates and 

shales, so there is not a one-size-fits-all solution. By 

resolving wellbores to the bench of production—

what Drillinginfo calls a Geology Zone—we can see 

that different formations are being treated differ-

ently. This is a task that is easier said than done as 

it takes both a geologic model and software in order 

to compute the landing zone. It is critical to do this 

to understand the economics of each producing 

bench in each basin. Figure 9 shows the variation 

in proppants volume for different benches of the 

WolfCamp in different regions of the Delaware 

Basin. These variations can be required by varia-

tions by minerology or operational considerations; 

some operators use a very consistent completion 

approach while others test large variabilities in 

proppant to determine which completion tech-

niques are achieving optimal results. 

DUCs (drilled uncompleted wells) have been 

another topic of interest in many basins. The EIA 

reports that there are over 5,934 DUCs inside the 

U.S. which can a bit misleading. If one looks at when 

the wells were drilled one will notice that more than 

4,664 of the wells were drilled since January 2017. 

Due to completion, flowback and regulatory filing 

FIGURE 9. Wolfcamp Proppant Intensity vs. Location—Delaware Basin
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FIGURE 11. Delaware Basin Proppant Intensity Over Time
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time lags many of these wells  

have probably been completed 

and are even seeing first sales; 

we have to wait for either com-

pletion filings or first produc-

tion reporting to know for 

sure. Drillinginfo generally 

sees a very constant roll off of 

DUCs as time progresses, as 

shown in Figure 12.  But we 

have also seen a steady increase 

in the number of wells that are 

becoming real DUCs, not just 

regulatory lag DUCs. 

Economics in the Permian 

Basin are among the best in the 

country and justify the rapid 

rise in rig count in this area, as 

shown in Figure 15. The U.S. 

onshore rig count reached a 

low on May 4, 2016, with 433 

active rigs at the time. As of the 

start of August 2017, the active 

rig count had climbed to 1,052. 

Of the 619 rigs that have been 

added to the active fleet, 264 

were added to the Midland and 

Delaware basins. This equates 

to ~43% of the rig additions 

since the May 4, 2016, low. 

The Permian Basin is at 

the forefront of the U.S. and 

global supply curve due to the 

very low breakevens across the 

play and its multiple stacked 

formations. Tier 1 wells in 

the most prolific parts of the 

Permian Basin yield a 15% rate 

of return at WTI prices below 

$40/bbl. Much of the tier 2 

wells return the same 15% at 

WTI prices below $52/bbl, 

which is the close to the recent 

high observed for WTI prices 

at the time of this writing. The 

favorable nature of the eco-

nomics in the Permian Basin 

FIGURE 12. DUCs vs. Last Day onsite

FIGURE 13. Permian DUCs vs. Last Day onsite
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FIGURE 14. Permian DUC Count Over Time 
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in relation to other basins and fields in the U.S. is 

shown in Figure 16. Although there are many fields 

across the various basins in the U.S. that yield a 15% 

rate of return below $60/bbl, the Permian Basin 

dominates the stack.   

Overall Permian production is expected to 

grow considerably in the coming years as shown 

in Figure 17. Crude oil production is expected to 

grow 723 Mbbl/d in the Permian from December 

2016 to December 2017. In five years, by December 

2021, Permian Basin production will reach 4.43 

MMbbl/d, which is 1.89 MMbbl/d higher than 

the current 2.54 MMbbl/d of production. The 

Delaware Basin will contribute 192 Mbbl/d of the 

growth from December 2016 to December 2017. By 

December 2021, the Delaware Basin will be produc-

ing 1.68 MMbbl/d, up 960 Mbbl/d from current 

levels of 1.68 MMbbl/d. The Midland Basin, on the 

other hand, is forecasted to grow 303 Mbbl/d from 

December 2016 to December 2017. Midland Basin 

production will reach 1.68 MMbbl/d by December 

2021, up 1.07 MMbbl/d from current level of 724 

Mbbl/d. These forecasts could be conservative as 

per the efficiency gains, which are confirmed by the 

year-over-year growth observed in the vintage type 

curves (Figures 5 and 6). However, the infrastruc-

ture concerns will place a lid on how much crude 

oil production can really grow.

The rapid growth in crude oil production may 

outpace infrastructure additions. This could lead 

to periods where crude oil differentials in the Perm-

ian Basin to the Cushing WTI benchmark may blow 

out due to the inability to deliver the crude oil to 

market. As shown in Figure 18, the crude oil pro-

duction forecast currently requires all known take-

away projects be completed on time for there to be 

no disturbance in getting Permian Basin crude oil 

supply to market in 2017. During the latter part of 

2018, Figure 18 shows that should the production 

forecast materialize rail capacity would be necessary 

to evacuate all crude oil volumes to demand cen-

ters. Utilizing rail, which is a more expensive form 

of transportation, would cause differentials to the 

wellhead to be deeply discounted to benchmark 

pricing for operators that have no other means 

of transport. Unless additional takeaway capacity 

can be added during this time period, the need to 

utilize other forms of transport could lead certain 

operators to change drilling plans due to deterio-

rating wellhead economics or to defer completions 

until additional capacity is built (which would lead 

to an increase in DUC well inventory in the Perm-

ian Basin for this period of time).

Operators in the Delaware and Midland basins 

tend to target crude oil but natural gas prices do 

provide a boost to operator economics. Given the 

uptick in drilling, gross gas production will also 

continue to grow in the Permian as per Figure 19. 

Gross gas production is expected to grow 1.34 Bcf/d 

from December 2016 to December 2017. By 2021, 

Permian Basin production will reach 13.15 Bcf/d, up 

5.92 Bcf/d from current levels. The Delaware Basin 

will make up 0.44 Bcf/d of the growth in gross gas 

production between December 2016 and Decem-

ber 2017. Over the next five years, Delaware Basin 

gross gas production will grow 3.85 Bcf/d from 2.94 

Bcf/d to 6.79 Bcf/d. The Midland Basin is forecasted 

to contribute 419 Mbbl/d of the December 2016 

to December 2017 gross gas growth. By the end of 

2021, production from the Midland Basin is fore-

casted to grow 1.34 Bcf/d to 4.09 Bcf/d from 2.75 

Bcf/d currently. Areas like the Alpine High, where 

development mode has yet to start, will provide fur-

ther upside to these forecasts along with efficiency 

gains. Any slowdown in the pace of production due 

to infrastructure constraints for crude oil may hold 

back the production of gross gas as well.

Gross gas will have to be processed at processing 

plants near the producing areas. Due to the eco-

nomics of gathering and processing gross gas, the 

need for additional processing capacity may arise in 

the basin if production shifts away from currently 

active areas towards areas such as the Alpine High, 

where infrastructure is currently lacking. NGLs 

will evacuate the basin towards Mont Belvieu. The 

processed, dry gas will head to demand centers or 

export terminals across the Gulf Coast, Midcon-

tinent and Mexico. Although capacity exists for 

dry gas to head in the various different directions, 

demand trends are going to play a large part in how 

the Permian Basin gas makes its way to market. n

Phillip Dunning is manager, Consulting Services, and Sarp 

Ozkan is manager, Energy Analytics, for Drillinginfo.
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Repair Production Tubulars

Repair Damaged Casing

Reinforce Production Tubulars

Case-Off Perforations

Repair Parted Connection Recompletions Solutions

Enventure’s ESeal™ solid expandable products are the advanced, efficient, 
economical way to mitigate troubled casing intervals… permanently.

Onshore or offshore, conventional or unconventional, Enventure ESeal™ products are 

designed to provide permanent solutions to sealing off troubled casing intervals, restoring 

integrity. Each product represents an effective and permanent alternative to cement 

squeezes. Plus, with ESeal, wellbore ID is maximized.

To find out more, visit us at: www.EnventureGT.com/ESeal

Get Out Of Trouble. Stay Out Of Trouble.
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