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RING THE BELL

Maybe Scott Sheffield wasn’t the first energy 
insider to think it, but he was out of the 
gate before others to say what many likely 

had feared: Europe’s faltering energy dynamic in 
the wake of Russia’s war on Ukraine would eclipse 
industry sustainability efforts.

“Energy security has become 10 times more im-
portant than ESG,” he told an energy conference 
crowd in May. 

“Nobody’s going to drop ESG,” the maverick 
CEO of Pioneer Natural Resources Co. told our 
own Len Vermillion during Hart Energy’s DUG 
Permian Basin and Eagle Ford Conference. 

But the Russian invasion of a neighboring coun-
try had made at least one fundamental shift in the 
world: Security had trumped ESG in energy.

Part of the fallout is a continent plunged into 
fuel and power uncertainty, propelling energy 
security fears above ESG matters in the view of 
investors and shareholders, Sheffield said.

Around the same time this summer, former bp 
Plc CEO John Browne shared a similar sentiment 
during an interview with Bloomberg. 

“People are saying: maybe in these very tough, 
trying times where we have energy shortages, 
oil and gas prices at record highs and a lack of 
security in energy, maybe we should be focused 
on those things rather than ESG,” he said. “But 
now is not the time to “kick the ESG can down the 
road,” he said. 

Rather, the world must “redouble” ESG efforts, 
“rather than let it go out of fashion.”

Browne was BP’s chief from 1995 to 2007, a 
period that included the fatal Deepwater Horizon 
disaster in the Gulf of Mexico. 

Bernard Looney was named CEO of the 
European major in February 2020. He has since 
become one of the industry’s leading voices in 
calling for ESG change. 

The decisive upheaval of Russia’s energy 
arrangement with much of Europe—struck some 
60 years ago—flipped the global geopolitical 
narrative in February. Insiders have been wringing 
their hands ever since.

Indeed, as the “tragic consequences” of Russia’s 
aggression in Ukraine unfolded in late February, bp 
pulled out of Russia. After building a presence there 
throughout 30 years, the firm had a 19.5% stake 
in the national oil company Roseneft; at the time, 
bp had the largest position in Russia of any foreign 
investor. Both Looney and his bp predecessor, Bob 
Dudley, resigned from the Rosneft board.

There has grown a recognition of the reality 
that the industry, the world—and all of its 
residents—are connected. At least, in a chaos 
theory of the “butterfly effect” on steroids sort 
of way.

That prickling sensation of a fearful unknown 
lingers. And Sheffield’s assertion that it puts 
other energy concerns—specifically matters 
of ESG consequence—on the backburner is a 
weight on many minds.

During more than a dozen conversations with 
industry folks since, the question has arisen: Is 
Sheffield right? Did Russia’s aggression put ESG 
on the backburner?

I’ve yet to find someone working in the in-
dustry, whether in the C-suite or a Permian Ba-
sin oil field, who is quite prepared to challenge 
Sheffield on the record.

The CEO of one of the largest natural gas 
producers in the U.S. told me the war had 
brought security back to the forefront of indus-
try concerns and that there was plenty of space 
to worry about ESG issues, too.

The top executive of a global investment firm 
said that it is now more evident than ever that 
satisfying global energy needs is a multifaceted 
problem. (Be sure to check out our exclusive 
interview with Pratima Rangarajan, the CEO of 
the Oil and Gas Climate Initiative’s investment 
group, on page 34.)

And a couple of roughnecks who toil in the 
Permian oil patch emphatically said that securi-
ty was always a worry. But in recent years, ESG 
matters also present constant concern.

Historically, the U.S. has been more focused 
on energy security than most of its Western 
counterparts, said Jamie Webster, a partner and 
associate director at the BCG Center for Energy 
Impact, said.

“We, or our parents, remember the ’73 and 
’79 lines [for gasoline]. And so we’ve been 
hearing, since Richard Nixon, about the need 
for energy independence, which is basically 
another way of saying energy security,” he said.

“This invasion has opened up so that many 
countries are suddenly very focused on energy 
security, which has not really been a significant 
focus in Europe.

The consensus of the moment appears to be 
that the global nature of the industry is inher-
ent, and that means its challenges are tangled 
together too.  

ENERGY SECURITY  
GAINS GROUND

 DEON DAUGHERTY 

 ddaugherty@hartenergy.com

 @Deon_Daugherty
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ENERGY POLICY

 JACK BELCHER
CORNERSTONE 
GOVERNMENT AFFAIRS

 jbelcher@cgagroup.com

 @JackBelcher1

As we head into the midterm elections, the 
political and business environment for fossil 
fuels continues to rapidly unfold.

First, there have been some interesting develop-
ments taking place around ESG. Specifically, there is 
an anti-ESG backlash that is gaining momentum as 
politicians, businesspeople and institutions react to 
growing ESG-related pressures, including require-
ments that would stem from a U.S. Securities and 
Exchange Commission (SEC) climate disclosure 
regulation currently under development.

In May, a bipartisan group of 117 federal lawmak-
ers, mostly Republicans, sent a letter to SEC chair 
Gary Gensler warning that the proposed reporting 
rules would impose an unfair regulatory burden on 
companies and farmers and worsen supply chain is-
sues. Other GOP politicians have vowed to take on 
ESG should Republicans take control of the House 
and Senate in the upcoming elections.

Outside of Washington, the state of Texas has 
passed a law barring state investment in businesses 
and funds that won’t do business with the oil and 
gas industry. After passage of its own law in March, 
the state of West Virginia, which has already black-
listed BlackRock, warned several major financial 
institutions they won’t be eligible for state business 
unless they prove they are not boycotting the fossil 
fuel industry.

The anti-ESG movement comes after years of the 
fossil fuel industry being targeted by large swaths 
of politicians and investors. Despite the vocal 
opposition, however, it is unlikely that politicians 
will be able to do anything in the near future to 
reverse a phenomenon that is mostly investor-led. 
Should Republicans win the House and Senate 
back in a red wave this fall, they still would not have 
enough votes to override a sure veto of any legis-
lative action that would thwart the SEC’s upcoming 
disclosure rule.

At the same time, economic and geopolitical 
considerations are reshaping views toward the 
fossil fuel sector in both the political and private 
sector arenas. Amid inflationary pressures and 
geopolitical developments, many investors and 
politicians, even those previously focused on the 
energy transition away from fossil fuels, are seeing 
the need for a return to fossil energy investment to 
combat high energy prices and low supply. High 
returns and global energy concerns are ruling the 
day, with the EU moving to label natural gas as sus-
tainable as its member nations face catastrophically 
high energy prices and supply cutoffs from Russia.

In the U.S., while the Biden administration has 
shifted its rhetoric somewhat and is calling on the 
oil and gas and refining industries to boost pro-
duction, it continues to take actions that threaten 
future domestic production while pleading for na-
tions such as Saudi Arabia to increase production.

2022 will mark the first year since 1965 that 
the U.S. does not conduct an offshore oil and gas 
lease sale, and the prospects moving forward do 
not look promising. When the U.S. Department of 
the Interior finally released its proposed offshore 
leasing plan for 2023 to 2028 after missing its 
deadline, it highlighted a no-action alternative 
that would include zero lease sales. This would be 
a tragic outcome for our country because it will 
set back a critical source of our nation’s energy 
supply for years if not decades to come.

Some might look to onshore production as an 
alternative means to sustain our energy security.  
Production is up in the shale plays, approaching 
pre-pandemic levels, and investment dollars are 
returning. While supply chain and worker short-
age issues are challenging producers, the industry 
is working through those concerns. Yet, the feder-
al government is a primary threat to shale’s ability 
to pick up the slack.

To illustrate, the world’s most prolific oil 
producing basin, the Permian, produces about 
40% of all oil in the U.S. It is therefore concerning 
that the U.S. Environmental Protection Agency 
stated that it is considering redesignating several 
Permian Basin counties in Texas and New Mexico 
as being in “non-attainment” regions under the 
Clean Air Act’s National Ambient Air Quality 
Standards. Such a discretionary designation 
would require the area to take several actions that 
could reduce Permian production and exacerbate 
current supply and price predicaments facing the 
nation, all based on incomplete data.

What does all of this mean for the fossil fuel 
industry?  In the near term, the need for political 
survival and investor needs for strong returns are 
likely to result in a more favorable environment 
for oil and gas in the weeks and months to come, 
albeit at varying degrees and perhaps to a lesser 
extent in the U.S. than in other places such as 
Europe. Longer term, the picture remains chal-
lenging.  Certainty and confidence in supportive 
financing and regulatory regimes are necessary 
for the industry to make the investments neces-
sary to produce a stable source of reliable supply 
in the years and decades ahead. 

EYES ON ESG AND  
ENERGY SECURITY IN  
UPCOMING ELECTIONS
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ACTIVITY 
HIGHLIGHTS
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ACTIVITY 
HIGHLIGHTS

PERMITS 
Texas has been overwhelmed by the accumulation of 

drilling permits since the start of the year, but other 
states are showing month-over-month growth as the 

level in the Lone Star behemoth stays flat.
Oklahoma, for example, is one of five states issuing 

drilling permits to increase its total every month in 2022. In 
the past 12 months, Oklahoma has registered triple-digit 
permits in each month but two. It’s been a strong recovery 
from a rough 2020, which saw the monthly number of 
permits issued sink to zero twice.

Colorado, which saw its permit number drop 16% in 

May from April, still showed 125 during the month, which 
is almost as many as January and February combined. The 
149 total in April was that state’s highest since January 
2021.

Louisiana has averaged 66 permits a month so far in 
2022. In 2021, that average was 54, which itself was a ma-
jor rebound from 35 per month in 2020.

Wyoming has averaged 70 permits through May, more 
than double the 2021 average of 33 per month, as the 
Powder River and Green River basins respond to higher oil 
prices.
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ACTIVITY 
HIGHLIGHTS

By year-end 2023, one of seven barrels of crude 
oil produced in the U.S. offshore Gulf of Mexico 
(GoM) will derive from the nine fields coming 

online in 2022, the U.S. Energy Information Administra-
tion (EIA) said in its June “Short-Term Energy Outlook.” 
Those new fields will also account for 5% of GoM’s nat-
ural gas production. Of those nine, eight will produce 
oil and gas and one will produce oil only.

Three large-development fields are expected to 
begin production in 2022: bp Plc’s Argo (capacity 
of 140,000 boe/d) and Murphy Oil Corp.’s King’s 
Quay (102,000 boe/d) in the Green Canyon; and 
Shell Plc and Statoil’s Vito (100,000 boe/d) in the 
Mississippi Canyon.

The new fields will allow oil production to 
remain at its 2022 level of 1.8 MMbbl/d and gas 
production to slip from 2.2 Bcf/d to 2.1 Bcf/d, the 
EIA said.

Mississippi Canyon is the most prolific area 
in the GoM. Its production of 159 MMboe of 
oil and gas easily outpaced the output of 109 
MMboe from the Green Canyon during the past 
12 months. Two operators, Shell and bp, account 
for almost two-thirds of hydrocarbons extracted in 
the region.

Data from Rextag

Mississippi Canyon’s Biggest Fish
(Operator share of oil and gas production by percentage, last 12 months)

7% - Oxy

6% - Murphy Oil

4% - LLOG Exploration

4% - Kosmos Energy

3% - Hess

3% - Beacon Growthco

2% - Chevron

2% - ENI

2% - Talos Energy

1% - Riverstone

39% - Shell

27% - BP

FOCUS ON: OFFSHORE 
GULF OF MEXICO
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A&D WATCH
MINERAL AND ROYALTY 
COMPANIES REACTIVATE 
AFTER QUIET FIRST HALF

Derrick Whitfield, an analyst 
with Stifel, said the assets are 

expected to add 3,500 boe/d 
to second-half 2022 produc-
tion and increase net line 
of sight inventory wells by 
more than 30%. 

“Net-net, we are positive 
on the deal as it adds sub-

stantial scale in the core of the 
Delaware and Midland basins, 

increases line-of-sight wells and is 
accretive to CFPS/dividends,” Whit-

field wrote in a June 27 report.
The acquisition from Foundation, 

a Midland, Texas-based portfolio 
company of Quantum Energy Partners, 
represents Sitio’s fourth transaction in excess 
of 10,000 net royalty acres (NRAs) closed 
or signed since June 2021. Momentum, a 
Houston-based portfolio company of funds 
and accounts managed or advised by affiliates 
of Apollo Global Management, represents 
the fifth.

Combined, the Foundation and Mo-
mentum acquisitions will bring Sitio’s total 
footprint to 173,700 net royalty acres, the 
company said.

“We believe that the mineral and royalty 
sector is ripe for consolidation and are proud 
to announce these highly accretive acquisitions 
soon after completing the Falcon Minerals 
merger and rebranding the company to Sitio,” 
Noam Lockshin, chairman of the Sitio board of 
directors, said in a company news release.

And in early July, two North American 
companies, Canada’s Freehold Royalties 
and Haymaker Minerals & Royalties III, 
announced deals to acquire interests across 
several basins.

Haymaker said it had acquired a “large-
scale diversified mineral portfolio” in partner-
ship with Denham Capital and its affiliates, 
the Houston-based company said July 6.

After largely sitting out A&D in the first half 
of 2022, mineral and royalty companies 

began in June and July to warm up to deals, 
snapping up interests in Louisiana, North 
Dakota, Montana, and, naturally, the Perm-
ian Basin.

With roughly $770 million spent, it’s 
the first sign that mineral companies are 
coming to grips with the chaos of a global 
economy beset by ill economic winds and 
turbulent commodity prices. 

Dealmaking was led off by Sitio Royalties 
Corp., a company formed in June following the 
combination of Desert Peak Minerals and Falcon 
Minerals Corp., which as of mid-July had a market 
cap of about $2 billion. 

The deal coalesced the two companies into the owner of 
140,000 net royalty acres, including 105,000 acres in the 
Permian Basin. 

In late June, Sitio made the largest mineral and royalty 
deals so far in the second half, announcing a pair of Perm-
ian deals worth about $547 million. 

The company said it closed deals to acquire more than 
19,700 net royalty acres from Foundation Minerals for 
approximately $323 million. Separately, the company 
entered an agreement to acquire over 12,200 net royalty 
acres from Momentum Minerals for $224 million.

Notable Mineral and Royalty Deals, 2022
Announced $MM Buyer Seller Location

July 7 $119 Freehold Royalties N/A Permian, Midland, 
Eagle Ford

July 6 $100 Haymaker Minerals &  
Royalties LLC; Denham Capital

N/A Lower 48

June 27 $323 Sitio Royalties Foundation Minerals;  
Quantum Energy 

Permian

June 27 $224 Sitio Royalties Momentum Minerals;  
Apollo Global Management

Permian

Feb. 15 $32.5 Brigham Minerals Pioneer Natural Resources/ 
Endeavor Energy

Permian

Source: Hart Energy data

Karl Brensike
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A&D WATCHFreehold’s deal centered on assets in the 
Permian and Eagle Ford Shale.

On July 7, the company entered into separate 
agreements with two private sellers to acquire 
“high-quality U.S. mineral title and royalty 
assets” located in the Permian Basin and Eagle 
Ford Shale, according to the Canadian.

Freehold agreed to pay CA$123 million for 
Midland Basin assets, located predominantly 
in Howard County, Texas, and CA$32 million 
for Eagle Ford assets in South Texas. Freehold 
plans to fund the acquisitions, totaling CA$155 
million (USD$119 million) using its existing 
credit facility. 

Freehold said the acquisitions will add roughly 1,100 
boe/d in production volumes and $31 million in funds 
from operations in 2023 while growing the company’s U.S. 
land holdings by about 147,000 gross acres and 8,000 net 
royalty acres (90% mineral interests).

“The U.S. acquisitions enhance the quality of Free-
hold’s North American royalty portfolio through further 
strengthening of our peer leading realized commodity 
pricing, building on the production growth platform we 
have established in the Permian Basin and continuing to 
position our portfolio in the highest quality oil and gas 
development areas across North America,” Freehold said in 
the release.

On July 7, Freehold also reported the close of its $19 
million acquisition, previously announced in May, of miner-
al title and royalty assets in the Midland Basin.

—Darren Barbee

H3 Minerals LLC said it closed the 
acquisition of a portfolio holding mineral 
and royalty interests in thousands of wells 
scattered across more than 30 counties and 
parishes in Texas, Louisiana, North Dakota 
and Montana. The seller and terms of the 
transaction weren’t disclosed. Kirkland & 
Ellis LLP acted as legal counsel to Haymaker 
on the transaction.

“This acquisition fits perfectly within the 
Haymaker strategy of acquiring diversified 
mineral portfolios valued at greater than 
$100 million,” Haymaker managing partner 
Karl Brensike said in a news release.

Haymaker has used various entities to 
manage and acquire mineral and royalty in-
terests in over 35,000 oil and gas wells across 
the U.S.

Sitio Foundation And Momentum Acquisition
Sitio Foundation/ 

Momentum
Pro forma %Δ

Midland NRAs 21,900 7,400 29,300  34%

Delaware NRAs 85,700 24,500 110,200 29%

Total NRAs  141,800 31,900 173,700 22%

Net permits 11 3 14 32%

Net spuds 8 3 11  35%

Source: Sitio Royalties 

Sitio cCombined Permian Basin DSU Footprint 

Source: Sitio Royalties
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A&D WATCH

Ring Energy Inc. agreed on July 5 to acquire Stronghold 
Energy, a privately held E&P with a position in the Perm-

ian Basin’s Central Basin Platform, in an agreement worth up 
to $465 million.

“We are excited to announce the agreement to acquire 
Stronghold’s conventional asset base, which we expect 
will further diversify our commodity mix and provide 
increased optionality on multiple fronts upon closing,” Paul 
D. McKinney, chairman and CEO of Ring Energy, comment-
ed in a company release.

Majority owned by Warburg Pincus LLC, Stronghold’s 
operations are focused on the development of approxi-
mately 37,000 net acres located primarily in Crane County, 
Texas. According to McKinney, the assets truly comple-
ment Ring’s existing footprint of conventional-focused 
Central Basin Platform and Northwest Shelf asset positions 
in the Permian Basin. 

“On closing, we expect to nearly double our production, 
reserves and forecasted free cash flow with assets that we 
know well,” he added. “We also expect to capture mean-
ingful synergies from this acquisition.”

The transaction includes the assets of privately-held 
Stronghold Energy II Operating LLC and Stronghold 
Energy II Royalties LP consisting of 31,000 acres of 
leasehold and 6,000 mineral acres. Stronghold’s asset base 
is approximately 99% operated, 99% working interest and 
99% HBP. The assets also have strong current net produc-
tion of about 9,100 boe/d (54% oil, 75% liquids).

As part of the transaction, Ring will pay $200 million in 
cash at closing and $230 million in Ring equity based on 
a 20-day volume weighted average price, all of which will 
be issued to the owners of Stronghold. Consideration for 
the transaction also includes $15 million deferred cash 
payment due six months after closing and $20 million of 

existing Stronghold hedge liability.
Following the closing of the transaction, 

Stronghold’s owners will own approximately 
34% of Ring and become its largest stock-
holder.

Stronghold II Operating LLC was found-
ed in 2017 by father and son duo Steve 
and Caleb Weatherl. The company was 
capitalized shortly after with a $150 million 
commitment led by Warburg Pincus.

In 2019, Stronghold acquired Devon 
Energy Corp.’s Central Basin Platform assets 
for $191 million.

On July 5, Ring said it expects the Strong-
hold acquisition to increase inventory by 
approximately 500 new vertical drilling and 
recompletion locations with short-cycle 
times and high rates of return. The company 
also projects an asset level adjusted EBITDA 
of roughly $36 million to $38 million for the 
fourth quarter with low breakeven drilling 
economics of about $20 to $25/bbl of oil.

“We intend to leverage our extensive 
expertise in applying the newest uncon-
ventional and conventional technologies 
to optimally develop Stronghold’s deep 
inventory of investment opportunities,” 
McKinney said.

Ring Energy will fund the cash portion 
of the consideration for the Stronghold 
acquisition primarily from borrowings under 
a fully committed revolving credit facility to 
be underwritten by Truist Securities, Citi-
zens Bank NA, KeyBanc Capital Markets 
and Mizuho Securities. The borrowing 
base of Ring’s $1 billion credit facility will 
be increased to $600.0 million from $350.0 
million upon closing of the transaction.

The equity component of the consid-
eration will be approximately 21.3 million 
shares of Ring’s common stock and 153,176 
shares of new Series A convertible pre-
ferred stock. The preferred stock will be 
automatically converted to common stock 
upon stockholder approval of the con-
version into roughly 42.5 million shares of 
stock at the equivalent price of $3.60 per 
common share.

The effective date of the transaction is 
June 1, and closing is anticipated in the third 
quarter.

Raymond James and Truist Securities 
are financial advisers to Ring, and Piper 
Sandler & Co. is financial adviser to Strong-
hold for the transaction. Mizuho Securities 
provided a fairness opinion to Ring’s board. 
Jones & Keller, P.C. provided legal counsel 
to Ring, and Kirkland & Ellis LLP provided 
legal counsel to Stronghold.

—Hart Energy Staff

RING ENERGY TO ACQUIRE STRONGHOLD  
FOR UP TO $465 MILLION

Ring Energy’s Acquired Stronghold Acreage

Source: Ring Energy





20 Oil and Gas Investor  |  August 2022

A&D WATCH

lien notes to fund the acquisition and pay down its revolv-
ing credit facility. The company secured the financing from 
private funds managed by EIG.

The deal, with an effective date of April 1, adds:
n 13,000 boe/d, 56% liquids;
n 200 operated wells;
n 739 nonoperated wells; and
n 80,000 net acres.
It was the company’s first deal since the Dec. 31 closing 

last year of a $153 million acquisition for 28,000 net acres in 
Oklahoma’s Blaine, Canadian and Kingfisher counties. 

Citizen Energy describes itself as an integrated oil and 
natural gas company located in Oklahoma and primarily 
targeting the Meramec and Woodford shale formations. The 
company is the successor of Roan Resources, which Citizen 
took private in a $1 billion all-cash acquisition that closed in 
2019.

Citizen also operates about 213 miles of natural gas gath-
ering pipelines, 225 MMcf/d of gas processing capacity and 
roughly 103 miles of water gathering pipelines.

Baker Botts served as legal counsel for the buyers for the 
June 30 transaction. Kirkland & Ellis served as legal coun-
sel, and JP Morgan served as the exclusive financial adviser 
for the sellers.

—Darren Barbee

Citizen Energy closed its first acquisition of 
2022, giving the Tulsa, Okla.-based company 

what it called a “dominant Midcontinent foot-
print” by acquiring substantially all assets owned 
by Red Bluff Resources and Bricktown Energy.

The deal raises Warburg Pincus-backed 
Citizen’s average daily production by 18% to 
an average of 86,000 boe/d from more than 
720 operated wells across the Anadarko Basin. 
The company will also hold 326,000 net acres, 
98% HBP. Citizen’s projected next 12-month 
EBITDAX is expected to range between $750 
million and $800 million, the company said in 
a June 29 press release.

A private company, Citizen said in the 
release it expects the acquisition to be “highly 
accretive to shareholder returns” and that it 
sets it on a trajectory to becoming one of the 
top private producers in the U.S.

The company’s press release did not 
specify the purchase price of Red Bluff and 
Bricktown’s assets. Citizen didn’t immediately 
respond to a request for comment. 

In the release, Citizen did report it had 
closed $250 million in senior secured second 

CITIZEN ENERGY SEES ‘DOMINANT FOOTPRINT’ 
FOLLOWING LATEST ACQUISITIONS
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After proclaiming itself the “new” Earth-
stone Energy Inc., The Woodlands, 
Texas-based company announced 

yet another transaction June 28: the 
acquisition of Titus Oil & Gas and a 
26% increase in production in the Del-
aware Basin.

The $627 million acquisition adds 
86 net locations in the Permian Basin 
in Eddy and Lea counties, N.M., on 
7,900 net acres of leasehold. It isn’t 
clear how much of the leasehold might 
be on federal acreage.

The deal also marks Earthstone’s seventh 
acquisition since 2021, a span that includes the 
closing of roughly $1.89 billion in acquisitions in 
the Permian Basin. 

Earthstone agreed to pay Titus Oil & Gas Pro-
duction LLC and Titus Oil & Gas Production II LLC, 
privately held companies backed by NGP Energy Capital 
Management LLC, $575 million in cash and the equiva-
lent of $52 million in stock (3.9 million shares of its Class A 
common stock based on the June 24 closing price).

Based on June 17 strip prices, Earthstone said it valued 
Titus’ proved developed PV-10 at $857 million as of Aug. 
1. It estimates the next 12 months of adjusted EBITDAX 
at $320 million to $340 million. In June, Titus’ net pro-
duction was 31,800 boe/d. The company had reserves of 
about 28.9 MMboe.

Earthstone said its net production will increase, at  
the midpoint, by 20,500 boe/d (65% oil) in the fourth 
quarter.

Titus is currently running a three-rig drilling program 
on six wells with a 93% working interest in Lea County. 
Earthstone said it would maintain two rigs in the Delaware 
Basin, two rigs in its Midland Basin position and consider 
an additional rig in the Delaware upon closing the deal. 
The company also said it would increase its capex by as 
much as $50 million.

The impact of the acquisition on Earthstone’s guidance 
for the remainder of the year will be dependent on when 
the deal closes. Following its $860 million acquisition on 
June 2, Earthstone had said its second-half production 
would be about 78,000 boe/d.

Earthstone president and CEO Robert J. Anderson 
said the Titus acquisition continues the company’s path 
toward building scale in the Permian Basin and increasing 
daily production to about 100,000 boe/d upon closing.

“We had a goal of adding to our 
recently established northern 

Delaware Basin position and 
are excited about this trans-

action and the drilling in-
ventory we are acquiring 
as it is among the highest 
economic locations in the 
Permian Basin,” Anderson 
said in a news release. 

“We continue to pursue 
synergies from the two 

acquisitions completed since 
the beginning of 2022.”

Anderson said the company 
is pleased with execution on its 
northern Delaware Basin assets, which 
were acquired earlier this year, and 

expected to apply that knowledge to the 
Titus acquisition.

“We have continued to build out our 
high-margin asset base, which is generating 
significant free cash flow to which this acqui-
sition will contribute in a meaningful way,” 
Anderson said.

Anderson also said he believed that the 
price of the acquisition was attractive, “with 
our ability to buy the assets at less than 2x PDP 
cash flows using current Nymex strip prices.

“The combination of the attractive price be-
ing paid, the current high level of commodity 
prices and production of the acquired assets 
will allow us to acquire the assets utilizing 
primarily debt funding while having only a 
minimal impact on leverage,” he said.

Earthstone expects to increase fourth-quar-
ter debt/last quarter annualized adjusted 
EBITDAX by only 0.1x while remaining below 
its targeted 1.0x leverage ratio at year-end 
2022.

Earthstone intends to fund the cash portion 
of the consideration and fees and expenses 
with cash on hand and incremental bank 
borrowings. The company has received $400 
million in increased commitments from exist-
ing lenders.

“The moderate levels of expected leverage 
and significant incremental free cash flow fur-
ther strengthens our outlook in 2023, while 
positioning us to consider implementing a 
shareholder return plan as we look into 2023,” 
Anderson said.

Earthstone’s board and the boards of the Ti-
tus entities all approved the deal unanimously.

Earthstone’s legal advisers are Haynes and 
Boone LLP and Jones & Keller P.C. Titus 
was represented by Bracewell LLP, and 
Jefferies LLC acted as its exclusive financial 
adviser.

—Darren Barbee

EARTHSTONE LAUNCHES ANOTHER DEAL,  
TUCKING IN TITUS’ DELAWARE ASSETS

Earthstone Energy After Titus
 Earthstone Pro forma Titus % Change

4Q 2022 Production (Mboe/d) 76-80 94-103 ~26%

4Q 2022 % Oil ~41% ~46% ~9%

FY 2022 Capex ($MM) $410-$440 $435-$490 ~9%

Shares Outstanding (MM) ~139 ~142 ~3%

Source: Earthstone Energy 

Robert Anderson



22 Oil and Gas Investor  |  August 2022

RIVERBEND SELLS NONOP ASSETS  
FOR $1.8 BILLION

A&D WATCH

on the ac-
quisition and 
development 
of operated 
and nonoperat-
ed assets in the 
Midland and 
has assembled 
a majority HBP, 

operated portfolio in the core of the south-
ern Midland Basin.

Reuters first reported in May that the 
company was seeking a sale.

Randy Newcomer Jr., Riverbend’s CEO, 
said the deal was another milestone for the 
firm and its institutional investors, repre-
senting the culmination of nearly six years 
of “of diligent acquisition and asset man-
agement efforts since the launch of specific 
traditional energy business plans in delin-
eated and de-risked liquids-rich as well as 
dry gas basins.”

“These core assets, in top-tier North 
American horizontally exploited producing 
areas, were assembled through an extremely 
prudent acquisition approach across nearly 
100 discrete transactions in the midst of 
volatile commodity price and commercial 
environments,” Newcomer said. “Since the 
building of these specific business plans and 
growing/managing these assets, all of the 
disciplines of the Riverbend team produced 
diligent, courageous and exemplary efforts 
to ultimately effectuate this transaction.”

—Darren Barbee

Riverbend Energy Group 
said June 15 it had 

agreed to sell nonoperated 
assets in multiple shale plays 
including the Bakken and 
Haynesville for total consid-
eration of $1.8 billion.

Riverbend, based in Hous-
ton, said the deal would in-
clude affiliates Riverbend Oil & Gas VI, VI-B and VIII. The 
assets produce an average of 47,000 boe/d from 11,000 
wells. In addition to the Williston Basin and Haynesville, 
Riverbend’s portfolio companies are also selling interests 
in the Utica and Fayetteville shales.

On March 29, Riverbend reported that its ROG VI LLC 
fund held more than $1 billion in assets under manage-
ment from pooled investment vehicles, according to U.S. 
Securities and Exchange Commission filings.

Since 2003, Riverbend has successfully acquired, 
developed and managed over $5 billion of total enter-
prise value across 10 asset portfolios. The transaction 
announced on June 15 would represent a successful and 
complete monetization of three of Riverbend’s five active 
traditional energy portfolios, the company said in a news 
release.

The Riverbend VI fund was established in 2016. River-
bend VIII was established in 2018.

The company also has a fund, Riverbend IX, focused on 
the acquisition of minerals and royalties in the Midland, 
Delaware and Williston basins and the Eagle Ford Shale. 
The fund has a portfolio of nearly 9,000 net royalty acres 
(normalized to 1/8th) to date across core, highly active 
drilling units under top-tier operators, according to its 
website.

The company’s other fund, Riverbend VII, is focused 

What’s Being Sold
 Riverbend VI Riverbend VII

Play(s): Williston Basin, Utica Shale Haynesville, Fayetteville

Net production: 28,000 boe/d 1115 MMcfe/d

 Total acreage:  150,000 net
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The prevailing reaction to Harold Hamm’s $4.4 billion 
offer to take Continental Resources Inc. private due to 

a lack of love by the market was, in essence, “he has a point.”
On June 14, the Oklahoma billionaire and his family 

presented its offer to the company’s board, partly out of 
frustration that they (and other independent E&Ps) remain 
far undervalued by the market in light of high commodity 
prices and financial strength.

Beyond that consensus, analysts raised multiple scenari-
os over what’s likely to happen next.

For one thing, Hamm’s offer is a nonbinding proposal 
that will be considered by a special board committee. Some 
analysts seemingly made Hamm’s point for him by noting 
that the family’s proposed $70 per share offer wasn’t a high 
enough value, despite it being a 9% premium over Conti-
nental's closing price on June 13.

Others speculated Hamm’s offer 
could lead to a bidding war over the 
company’s outstanding shares, albeit 
for a minority stake in the company. 
Or that Hamm’s real motives were 
to escape from the “leash” of ESG 
requirements.

Hamm’s rationale for the move 
is that the market is now more of a 
hindrance than a help to his com-
pany and its ambitions to continue 
to explore, according to an email he 
sent employees on June 14.

The Financial Times said Hamm’s 
motives were also rooted in his 
disdain for Wall Street’s ESG move-
ment, pointing to an interview last 
year in which he said: “A climate 
change ‘religion’ had gripped inves-
tors and companies such as Europe-
an supermajor bp Plc were about to 
‘cut their [own] throat’ by winding 
down oil operations under pressure 
to decarbonize.”

Nevertheless, the company has a 
25% equity stake in Summit Car-
bon Solutions, the world’s largest carbon, capture 
and sequestration project, and earlier this year Continental 
made a two-year, $250 million commitment.

Since its IPO in 2007, Hamm and his family have owned 
more than 70% of Continental stock. During recent 
downturns and more recently through share buybacks, the 
family now controls over 83% of shares, said David Deckel-
baum, an analyst at Cowen.

“The company has always been closely held and 
consummating a full take-private has been mentioned 
previously as a viable alternative and is not fully surprising,” 
Deckelbaum said. “Additionally, CLR is uniquely diversified 
between the Bakken, emerging Powder River Basin and 
most recently, the Permian via acquisition. The prevailing 
FCF (free cash flow) yield of 25% at strip is certainly on the 
higher end of many public names but does illustrate both 
a compelling FCF opportunity for private holders and 
perhaps not a fully appreciated valuation.”

Mark A. Lear, an analyst at Pipe Sandler, 
said the $70 per share offer could put a 
“solid floor under the stock,” though its price 
target for Continental remained at $76 per 
share.

“We agree with Mr. Hamm’s contention 
that the equity markets are underappre-
ciating the duration of the current price 
cycle, and as a result, the FCF potential from 
the industry, but don’t believe Mr. Hamm’s 
proposal sufficiently rewards CLR’s minority 
shareholders,” Lear wrote in a June 14 report.

“We have no questions of Mr. Hamm’s 
intentions, [but] we do think CLR minority 
shareholders are likely to demand higher 

compensation for 
their shares in the 
current environment 
where short-cycle sup-
ply is constrained from 
responding to price 
signals,” he said.

Nitin Kumar, senior 
equity analyst at 
Wells Fargo, said he 
sees the move as a way 
for Hamm to pursue a 
differentiated strategy 
in U.S. shale without 
being beholden to 
public equity markets.

Kumar noted there 
was some early spec-
ulation from investors 
that a potential rival 
bid for the shares or 
even the entire com-
pany may emerge.

“We believe 
investors expect that 
the special committee 
of independent CLR 

Board members will find a competing 
(and potentially higher) bid for the ~17% 
shares or even the entire company,” he said. 
“Although a strategic review could help find 
further shareholder value, we also see such an 
outcome as unlikely. The Hamm family’s letter 
states that they are ‘not interested in selling 
any’ of their current CLR stock or in ‘pursuing 
other strategic alternatives involving’ CLR.”

Any potential bidder for the remaining 
shares would have to settle for being a “ju-
nior partner” to the family, Kumar said.

Likewise, a corporate merger would likely 
be dilutive to the family's control over the 
company “and would have to come with 
material synergies [and a premium valuation] 
in our opinion.”

—Darren Barbee

Read the full 
article here:

HAMM’S OFFER TO CONTINENTAL POINTS  
TO MARKET UNDERVALUATION OF E&Ps

Harold Hamm
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BAKKEN, UINTA 
Ovintiv Inc. agreed on July 6 to sell 
portions of its assets located in the 
Bakken and Uinta basins for total pro-
ceeds of roughly $250 million, which 
will be used to accelerate doubling of 
shareholder returns.

“These transactions continue our 
track record of portfolio optimization, 
and this means we will double our cash 
returns to shareholders starting now,” 
Ovintiv CEO Brendan McCracken com-
mented in a company release.

Starting immediately for the third 
quarter, Ovintiv will increase its returns 
to shareholders to 50% of the previous 
quarter’s non-GAAP free cash flow 
after base dividends. Cash returns in 
the third quarter are anticipated to be 
delivered through share buybacks.

Previously, the company had 
planned to increase cash returns to the 
50% level starting Oct. 1.

As of an April 2020 investor presen-
tation, Ovintiv held about 72,000 net 
acres in the Bakken and 222,000 net 
acres in the Unita Basin. Both regions 
are located outside of what the com-
pany considers core operating areas, 
which include the Anadarko, Permian 
and Montney shale basins.

Post the transaction, Ovintiv said 
it will retain approximately 130,000 
largely contiguous net acres in the 
horizontal oil-rich shale portion of the 
Uinta play.

The agreements, made with “two 
counterparties,” are expected to close 
in the third quarter. The effective date 
of both sales is April 1. Total proceeds 
received are subject to customary 
closing adjustments.

n Whiting Petroleum Corp. and 
Oasis Petroleum Inc. completed the 
pair’s planned combination on July 1, 
forming Chord Energy Corp.

“We are excited to establish Chord 
Energy, which will build on the proud 
legacies and extraordinary talent and 
capabilities of Whiting and Oasis,” said 
Danny Brown, Oasis CEO who will now 
lead the combined company.

In March, the two Williston Basin 
producers, Whiting, based in Denver, 
and Oasis, based in Houston, had 
announced an agreement to combine 
in a $6 billion “mergers of equals” 
transaction. 

Chord Energy, based in Houston, 
will hold about 972,000 net acres and 

combined first-quarter production of 
171,100 boe/d. 

AFRICA
Tullow Oil will acquire Capricorn 
Energy in an all-stock deal worth 656.9 
million pounds (US$826.7 million), 
keeping a focus on African reserves 
amid soaring energy prices.

Investors in Capricorn, formerly 
known as Cairn Energy, will receive 
3.8068 Tullow shares for each share 
they hold, the companies said on June 
1. Reuters calculated the value.

“The combination represents a 
unique opportunity to create a leading 
African energy company, listed in 
London, with the financial flexibility 
and human resource capability to 
access and accelerate near-term organic 
growth,” the companies said.

The Russia-Ukraine war has sent 
crude oil and gas prices higher as sanc-
tions on Moscow squeeze supplies.

The combined group, to be led by 
Tullow boss Rahul Dhir and majority 
owned by the West-Africa focused 
firm, is expected to have an output of 
96,000 boe/d, with pro forma reserves 
of 343 MMboe.

Tullow’s flagship offshore oil fields in 
Ghana will make up the biggest share of 
the new group’s reserves and produc-
tion, three-quarters of which will be oil 
and one-quarter gas.

The larger company, which is expect-
ed to have a new name, will have pro-
duction across Africa, including Egypt, 
Gabon and Ivory Coast.

EAGLE FORD
Ranger Oil Corp. announced ad-
ditional “bolt-on” acquisitions in the 
Eagle Ford Shale on June 30, bringing 
the total purchase price of transac-
tions signed in the second quarter to 
approximately $110 million.

The combined all-cash transactions 
are part of a strategy to “relentlessly 
build” long-term value for the com-
pany’s shareholders through accretive 
transactions that are adding premium 
scale and increasing overall efficiencies, 
according to Darrin Henke, president 
and CEO of Ranger Oil.

“In the second quarter alone, we 
executed six ‘bolt-ons’ in the Eagle Ford,” 
Henke said in a June 30 release, “demon-
strating our ability to identify attractively 
priced, strategic transactions where we 
can leverage our operational expertise 

to create significant synergies and opti-
mize cash-on-cash returns.”

Ranger Oil is a pure-play indepen-
dent oil and gas company with opera-
tions in the Eagle Ford Shale in South 
Texas. Previously known as Penn Virginia, 
the company rebranded in October 
2021 following an all-stock combination 
with Lonestar Resources US Inc.

The transactions will add approxi-
mately 1,600 boe/d (about 79% oil/92% 
liquids) of production, primarily associ-
ated with low-decline, legacy wells.

GOM
Shell Plc agreed on June 29 to acquire 
a 51% interest and operatorship in 
Equinor ASA’s North Platte deepwater 
development project in the U.S. Gulf of 
Mexico.

North Platte, discovered in 2012 
by Cobalt International Energy, is 
located in the Garden Banks area in the 
subsalt Paleogene reservoir at depths 
of roughly 30,000 ft (9,100 m). France’s 
TotalEnergies SE, previously the op-
erator of North Platte with a 60% stake, 
withdrew from the project in February, 
releasing all its equity to Norwegian oil 
major, Equinor.

Following the sale to U.K.-based Shell 
for undisclosed terms, Equinor will retain 
49% interest in the project and transfer 
operatorship. To reflect the change, 
Equinor said the companies have agreed 
to rename the North Platte develop-
ment to the Sparta development.

CANADA
Imperial Oil Resources Ltd. and Exx-
on Mobil Corp. agreed on June 28 to 
the sale of their jointly owned Canadian 
shale position for total cash consider-
ation of CA$1.9 billion (US$1.48 billion).

As part of the agreement, White-
cap Resources Inc. will acquire XTO 
Energy Canada ULC in an all-cash 
transaction, which the Calgary, Alber-
ta-based company said adds over 20 
years of Tier 1 drilling locations in the 
Montney and Duvernay shale plays. The 
result is expected to generate signifi-
cant free cash flow, which the Canadian 
oil producer plans to use to boost its 
dividend by 22%.

The sale of XTO Energy Canada, 
which is jointly owned by Imperial  
Oil Resources Ltd. and Exxon Mobil 
Canada Ltd., includes 567,000 net 
acres in the Montney Shale, 72,000  
net acres in the Duvernay Shale and 
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additional acreage in other areas of 
Alberta. Net production from these 
assets is about 140 MMcf/d of natural 
gas and about 9,000 bbl/d of crude, 
condensate and NGL.

MARCELLUS
After a touch of courtroom drama, 
S.T.L. Resources LLC has emerged as 
the owner of 24,000 net mineral acres 
in the Marcellus Shale from bankrupt 
Tilden Marcellus LLC, according to 
court records and a June 28 press 
release.

S.T.L. Resources initially appeared to 
win assets in Tioga and Potter counties, 
Pa., through a court-sanctioned bidding 
process following Tilden’s Chapter 
11 bankruptcy in February—until a 
last-moment jolt.

After bidding ended on May 24, 
Tilden received another offer from 
ABC Holdings, headed by Gregory 
Werkheiser and Michael Barrie, two 
attorneys associated with the law firm 
Benesch Friedlander Coplan & 
Aronoff LLP.

At the beginning of the auction pro-
cess, two bidders had presented offers 
of $10 million and $17 million. Attorneys 
described the auction process as longer 
than the “usual grind.”

S.T.L. Resources prevailed forward 
with a higher offer: $26 million, including 
$25 million at closing and an additional 
$1 million to be paid during a six-month 
period. S.T.L.’s bid included $15 million 
in financing from White Oak Equity 
Partners.

UGI Texas Creek LLC, a subsidiary 
of UGI Corp., will continue to own and 
manage the gathering assets associated 
with the Marshlands Field. This transac-
tion marks the second area of mutual 
interest entered into between S.T.L. 
Resources and UGI.

CANADA
bp Plc agreed on June 13 to exit the 
Canadian oil sands in an asset swap with 
Cenovus Energy Inc. potentially worth 
up to CA$1.2 billion.

“This is an important step in our plans 
to create a more focused, resilient and 

competitive business in Canada,” Starlee 
Sykes, bp senior vice president, Gulf of 
Mexico and Canada, commented in a 
company release.

On June 13, bp said it will sell its 50% 
nonoperated interest in the Sunrise oil-
sands project in an agreement reached 
with Calgary, Alberta-based Cenovus 
Energy.

Total consideration for the transac-
tion includes CA$600 million in cash, a 
contingent payment with a maximum 
aggregate value of CA$600 million 
expiring after two years and Cenovus’s 
35% position in the undeveloped Bay 
du Nord project offshore Newfound-
land and Labrador.

“Bay du Nord will add sizable acreage 
and a discovered resource to our exist-
ing portfolio offshore Newfoundland 
and Labrador,” Sykes added. 

bp currently holds an interest in six  
exploration licenses in the offshore 
Eastern Newfoundland region. The swap 
transaction has an effective date of May 
1 and is anticipated to close in the third 
quarter.

TRANSACTION HIGHLIGHTS
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Amberjack (Mis-
sissippi Canyon 
109) offshore 
block.

“When 
working with 
Stone Energy 

Corp., we always 
took the ap-

proach that ‘what 
is yours today will 

be ours tomorrow,’” 
she said. “We purchased 

a nonop Interest in a bp 
America-operated field. We gener-

ated a portfolio of drilling opportunities, 
submitting several to the operator under 
the JOA [ joint operating agreement] and 
eventually acquired operator interest and 
executing a drilling program.”

After yet another downturn, the finan-
cial crisis of 2008, Frederick was out of 
a job, which was “tough [but] I recog-
nized it was a good thing, providing me 
with the opportunity to build our own 
company.”

 In 2009, she joined Thomas E. Poche, 
a UNOCAL colleague, to form Shelf 
Energy.

Initially, the company took advantage 
of Louisiana’s severance tax holidays for 
re-entry wells, either drilling out plugs 
and returning wells to production or 
working over abandoned or orphan 
wells.

The company capitalized using joint 
venture-promoted well trades, direct 
participation investment model—“the 
old school approach”—and self-funding.

 Frederick’s core philosophy as she ap-
proaches deals is to check her 
instincts as she works through 
the process and asks the hard 
questions.

“Make sure you understand 
the variables and can live with 
the outcome, good and bad,” 
she said. “Luck should not be 
a factor. Once it’s yours, it’s 
yours.” 

Roughly 13 years ago, 
S t a c e y  F r e d e r i c k 
co - fo u n d e d  Sh e l f 

Energy LLC with the intention 
of creating an offshore E&P.

Plans change. Following 
the Deepwater Horizon oil 
spill in the Gulf of Mexico 
and the sudden interest by 
Louisiana E&Ps in unconven-
tional plays, “we found South 
Louisiana to be very opportunis-
tic,” said Frederick, who serves as the 
company’s land acquisitions manager.

For more than three decades, Frederick has 
been an oil and gas dealmaker.

Her start in the industry began during the mid-
1980s downturn, working in Lafayette, La., cranking 
out lease checks, purchasing prospect leases and 
researching mineral histories and curating titles. 
Within a couple of years, she was hired at Union 
Oil Company of California (UNOCAL), working in 
the lease administration department and then the 
onshore Louisiana land group as a staff landman.

Frederick grew up seeing the lucrative side of oil 
and gas, though her own experiences have seen the 
ups and downs of a cyclical business.

“My best friend’s parents owned oilfield service 
companies and offshore engineering consulting 
firms,” she said. “They went on winter vacations to 
Colorado and got new Cadillacs every year. It moti-
vated me.”

A degree called Petroleum Land Management at 
what is now the University of Louisiana at Lafayette 
School of Business caught her attention.

“It was very interesting to me to think about 
working for a major oil company, working shoul-
der to shoulder with the geologists, geophysicists, 
engineers,” she said. “The business is very gamey, and 
I found the competition, whether it was purchasing 
a key lease or preparing to drill a well that 
may or may not produce—very fulfilling 
and exciting.”

Five years into the business, the industry 
went through another downcycle, but she 
survived a round of layoffs and earned her 
MBA at Louisiana State University.

She later joined Stone Energy Corp. as its 
outside-operated asset manager, where she 
worked on one of her favorite deals for the 
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try where we lack re-
fining capacity where 
we have to import 
gasoline, and there are 
other parts where we 
make more than we 
need and export the 
excess.

In the Gulf Coast 
region, where the SPR 
storage facilities are 
located, refineries are 
running at near full 
capacity—as much 
as 98%, according to 
some reports. So it 
stands to reason that 
some portion of the 
SPR releases would 
not be needed by the 
local refiners.

Gasoline and its 
precursors operate 
in a global market, so 
releases from the SPR 

have to be considered in that light. An 
extra million barrels per day of oil in 
the U.S. market seems like something 
that would have a large impact, but in 
reality, that extra volume is only margin-

ally increasing the global 
supply and is probably 
having a small impact.  
To me, the real story isn’t 
that some of the crude oil 
is being exported but  
that releases of this size 
can only do so much to 
affect prices in the much 
larger global petroleum 
market.  

Steve Hendrickson is 
president of Ralph E. Davis 
Associates with longtime 
executive engineering and 
upstream technical man-
agement experience.

A key issue we are watching is 
the disposition of crude oil 
that is being released from 

the Strategic Petroleum Reserve 
(SPR). You may recall when the Biden 
administration ordered emergency 
sales of approximately 1 MMbbl/d 
from April through October 2022, 
with the hope of increasing oil sup-
ply and providing some price relief to 
U.S. gasoline prices.

Recent news coverage says that 
approximately 5 MMbbl of the 
30 MMbbl released from the SPR 
went to foreign refineries and won’t 
directly supply the U.S. gasoline 
market. I think the point of some 
reporting is to raise an alarm about 
these exports by suggesting that 
we are dangerously depleting our 
strategic stockpile of crude but not 
receiving any benefit.

This line of thinking significantly 
oversimplifies the global movement 
of crude oil and petroleum prod-
ucts, however. Many are aware that, for a time, the U.S. 
was recently a net exporter of petroleum. But most 
don’t realize that during this period we continued to 
import a large amount. Data from the U.S. Energy In-
formation Administration (EIA) show that net imports 
went below zero, but exports were still 
more than 8 MMbbl/d.

According to recent weekly data 
from the EIA, the U.S. imported about 
9 MMbbl/d and exported about 9.6 
MMbbl/d. As we look closer at the 
details, we see that there are a lot of 
moving parts. People often say “oil” 
when they are talking about petroleum, 
and petroleum includes a lot of different 
products—gasoline is only one of them.

We import different types of crude to 
make certain products, some of which 
are used in homes and some of which are 
sold abroad. The same is true of motor 
gasoline.

The production location also plays a 
role. There are some parts of the coun-

SPR CRUDE RELEASES— 
IT’S COMPLICATED

 STEVE 
HENDRICKSON

 RALPH E. DAVIS 
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FINANCE & 
INVESTMENT

 @SG_Hendrickson

“Data from the 
U.S. Energy 

Information 
Administration 
(EIA) show that 

net imports went 
below zero, but 

exports were still 
more than  

8 MMbbl/d.”

A Barrel Of Oil Yields
0.6 - residual fuel oil

1.7 - hydrocarbon gas liquids

6.3 - other products

3.5 - jet fuel

12.5 - distillate 

20 - gasoline

Source: U.S. Energy Information Administration

A 42-gallon barrel of crude 
oil yields about 45 gallons of 
petroleum products because 
of refinery processing gain. 
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EQUITY
Company Exchange/ 

Symbol
Headquarters Amount 

($MM)
Comments

Chesapeake Energy 
Corp.

NASDAQ: CHK Oklahoma City $2,000 Doubled its repurchase program authorization from $1 billion. Repurchased 
approximately 5.4 million shares of its common stock at an average price of 
approximately $89 per share. Acquisitions under the authorization can be 
made through open market or privately negotiated transactions.

Double Eagle Energy 
Holdings IV LLC; Tum-
bleweed Royalty IV LLC

N/A Fort Worth, Texas $1,700 Formed in a strategic partnership between EnCap Investments LP and the 
Double Eagle family of companies. Funds managed by EnCap, Apollo Natu-
ral Resource Funds, Magnetar Capital and the Double Eagle management 
team. Double Eagle IV will focus on investing in oil and gas properties, while 
Tumbleweed IV will focus on royalty and mineral investments, both in the 
Permian Basin.

Southwestern Energy 
Co.

NYSE: SWN Spring, Texas $1,000 Announced authorization by its board a share repurchase program for up to 
$1 billion through the end of 2023. Intends to fund repurchases from avail-
able working capital and cash provided by operating activities. Shares can be 
repurchased in open market transactions, through block trades, in privately 
negotiated transactions, through derivative transactions or by other means 
from time to time.

Cheniere Energy Inc. NYSE Ameri-
can: LNG

Houston $350 Entered into a purchase agreement to repurchase approximately $350 million 
of the company’s common shares beneficially owned by Carl C. Icahn and cer-
tain of his affiliates with a purchase price of $130.52 per share. Agreed to give 
Icahn Enterprises one board seat in exchange for holding at least about 7.7 
million common shares. Share purchases will be funded from Cheniere’s cash 
on hand and is part of the company’s $1 billion share repurchase authoriza-
tion. Transaction expected to close no later than June 21.

Spicewood Mineral 
Partners

N/A Dallas $250 Announced final closing on initial fund of $250 million in capital commit-
ments after exceeding its target of $200 million. Investment strategy involved 
opportunistically buying off-market and nonproducing minerals in core areas 
of preeminent U.S. basins. Raised approximately $400 million since Decem-
ber 2020 and invested roughly $270 million of the capital. Attracted backing 
from a wide group of U.S. limited partners, including endowments, founda-
tions, funds of funds, RIAs and family offices.

Southern Energy Corp. TSX: SOU; 
AIM: SOUC

Calgary, Alberta US$30 Announced additional drill test results and approximately CA$38.9 mil-
lion (US$30 million) equity financing. Offering consists of an underwritten 
brought deal prospectus offering of 26.06 million common shares at issued 
price of C$0.87 each for aggregate gross proceeds of CA$22.7 million led by 
Eight Capital. Expected to provide additional liquidity to common shares, 
and combined gross proceeds (approximately US$30 million) will be raised 
through the common share issuing pursuant to the offering.

DEBT
Company Exchange/ 

Symbol
Headquarters Amount 

($MM)
Comments

Targa Resources Corp. NYSE: TRGP Houston $1,250 Announced the pricing of an underwritten public offering of $750 million 
aggregate of its 5.200% senior notes, which are due 2027, and $500 million 
aggregate principal amount of its 6.250% senior notes, which are due 2052. 
The public price will be 99.849% of the 2027 notes’ face value and 99.773% off 
the 2052 notes’ face value. Proceeds will fund part of its acquisition of Lucid 
Energy Delaware LLC’s outstanding interests, expected to close third-quar-
ter 2022. In the event that the acquisition is not completed, net proceeds will 
be allocated to general corporate purposes, including repayment of indebt-
edness, capex, additions to working capital, investments in subsidiaries and 
other acquisitions.

SilverBow Resources 
Inc.

NYSE: SBOW Houston $775 Received bank approval to amend its senior secured revolving credit facili-
ty to extend the maturity to October 2026. Also received approval to extend 
borrowing base to $775 million from the previous amount of $525 million. 
Additionally, approved a reduction in the interest rate margin for amounts 
outstanding in connection with the company’s two acquisitions of SandPoint 
Operating LLC’s and Sundance Energy Inc.’s oil and gas assets. Approvals 
will go into effect upon closing of the Sundance acquisition.

NEW FINANCINGS
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DEBT
Company Exchange/ 

Symbol
Headquarters Amount 

($MM)
Comments

Amplify Energy Corp. NYSE: AMPY Houston $225 Completed regularly scheduled semiannual borrowing base redetermination, 
affirming the borrowing base of $225 million, as well as entered an amend-
ment to its credit agreement. President and CEO Martyn Willsher said in a 
press release that the company will allocate additional capital to “high-return 
workover and nonoperated development projects to generate additional free 
cash flow and further drive stockholder value” throughout the remainder of 
2022. The company’s total net debt was $187 million as of May 31, with $215 
million outstanding under its credit facility and $28 million of cash on hand.

Natural Resource 
Partners LP

NYSE: NRP Houston $98 Retired over 30%, or $98 million, of its 9.125% senior notes, purchased at a 
weighted average price of 102.23% on the open market and due 2025. The 
debt retirement will save approximately $9 million annually in interest sav-
ings. $202 million of the company’s 9.125% senior notes remain outstanding 
after the transactions go into effect, with a 1.6x pro-forma leverage ratio as 
of March 31.

Cheniere Energy Inc. NYSE Ameri-
can: LNG

Houston N/A Closed on an approximately $4 billion senior secured term loan due 2029 on 
June 15, 2022 and a $1.5 billion working capital facility lean due 2027. Bor-
rowings will be used to fund approximately half of the total expected cost to 
develop, construct and begin service for the Stage 3 project, the associated 
pipeline expansion and other project-related infrastructure, with Cheniere 
funding the remaining costs. Reached a positive final investment decision 
to continue construction on its Corpus Christi Stage 3 liquefaction project. 
Merged Cheniere Corpus Christi Holdings LLC with Corpus Christi Liq-
uefaction Stage 3 LLC and contributed its wholly-owned equity interests to 
the merged companies. Through a partnership with Bechtel Energy Inc., 
facility construction began earlier in 2022 and will produce 10-plus million 
tonnes per annum of LNG.

Scan to see the 
New Financings 

database.
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MEXICO’S  
FLARING PROBLEM 

Mexico, the second largest crude oil 
producer in the Latin America and 
Caribbean region only behind Brazil, is 

seemingly caught in an epic battle to stop declin-
ing oil production while simultaneously caught 
in another trying to halt rising gas flaring and its 
intensity. Despite the efforts, Mexico is losing its 
war against global warming on all fronts.

Last year Mexico ranked eighth in the world 
in terms of total gas flaring volumes, according 
to data published in May 2022 by the World 
Bank’s Global Gas Flaring Reduction Partnership 
(GGFR), making it a particular country of concern 
for the GGFR amid significant flaring increases in 
recent years.

Mexico’s continued ranking amongst the  
top 10 flaring countries worldwide is alarming 
considering its commitment to the World Bank’s 
Zero Routine Flaring by 2030 Initiative, which 
“commits governments and companies to not 
routinely flare gas in any new oilfield devel-
opment and to end routine flaring in existing 
oil fields as soon as possible and no later than 
2030.”

The rise in flaring comes as the government of 
Mexico’s nationalist President, Andrés Manuel 
López Obrador, continues to focus on energy 
security. However, Mexico’s continued reliance 
on gas imports from the U.S. highlights the 
country’s precarious gas production situation 
and the potential for flare gas recovery to boost 
its energy independence and security.

From 2012 to 2021, Mexico’s oil production 
fell 33% to 1.7 MMbbl/d, but the volume of gas 
flared rose 53% to 6.6 Bcm, while the flaring in-
tensity rose a whopping 128% to 19.37 cu. m/bbl, 
according to World Bank data. Mexico’s volumes 
of gas flared have been on an upward trend since 
2018, while oil production has been relatively 
stagnant and flaring intensity has increased great-
ly. In the last flare count in 2019, approximately 
115 individual sites were identified.

Higher flaring “suggests oil production is oc-
curring at wells with higher gas-to-oil ratios and, 
with no outlet for the gas, the additional gas pro-
duced is flared,” according to the World Bank, 
which added that much of Mexico’s offshore gas 
production uses nitrogen for artificial lift, result-
ing in gas with a higher nitrogen content.

Flaring comps
The World Bank estimates 144 Bcm of gas was 

flared in 2021 at upstream hydrocarbon facilities 
worldwide, resulting in approximately 400 
million tonnes of CO2-equivalent emissions. 
Reducing gas flaring is part of the industry and 
government’s decarbonization efforts to shift 
away from fossil fuels to cleaner energy sources.

Gas, viewed by many industry experts world-
wide as a transition energy source, provides a 
cleaner option to coal and oil. Flare gas recovery 
has potential to assist reduce CO2 emissions and 
boost energy security. It is estimated that flared 
gas volumes worldwide are greater than the 
EU’s 27 member states’ gas imports from Russia, 
according to the World Bank.

In 2021, the top 10 largest flaring countries in-
cluded Russia, Iraq, Iran, the U.S., Venezuela, Al-
geria, Nigeria, Mexico, Libya and China, accord-
ing to satellite data. Combined, these countries 
accounted for 75% of all flared gas volumes and 
50% of global oil production. Alarmingly, the 
top seven gas flaring countries (Russia, Iraq, Iran, 
the U.S., Algeria, Venezuela and Nigeria) have 
retained their exclusive top 10 ranking for the 
past nine years, according to World Bank data.

A better analysis of Mexico’s data emerges 
with an expanded list that covers the top 20 gas 
flaring countries.

Mexico’s oil production sits just between 
Nigeria at 1.5 MMbbl/d and Kazakhstan at 1.8 
MMbbl/d, the country’s two closest compara-
bles. While Mexico’s comparison with the former 
doesn’t show wide contrasts, its comparison 
with the latter does. Kazakhstan’s volumes of gas 
flared in 2021 were just 1.5 Bcm compared to 
Mexico’s 6.6 Bcm, while the flaring intensity was 
just 2.3 cu. m/bbl compared to 10.4 cu. m/bbl, 
respectively.

The expanded top 20 list shows Russia as the 
largest gas flaring country with 25.4 Bcm record-
ed in 2021. This compares to smaller Gabon with 
just 1.3 Bcm.

In terms of oil production, the U.S., Russia 
and Saudi Arabia top the list and in that order; 
however, Saudi Arabia’s gas flaring volumes 
come nowhere close to those of the former two 
countries. In terms of flaring intensity, Saudi 
Arabia has the lowest flaring intensity at 0.6 cu. 
m/bbl, while OPEC member country Venezuela, 
which has seen its production fall more than 2 
MMbbl/d in recent years owing to a political 
crisis and oil sector mismanagement, has the 
highest at 38.2 cu. m/bbl. 

 PIETRO 
DONATELLO PITTS

 pdpitts@hartenergy.com

GLOBAL ENERGY

Mexico continues to see a rise in total volumes flared as well as flaring intensity, while plans  
to rectify the alarming trends appear elusive. 
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teeing equal protection of the laws could 
be in play. 

In a recent federal court decision in 
Georgia, the judge ruled that Colonial 
Pipeline had no statutory or common law 
obligation to ship fuel to consumers. It is 
not the decision that should concern the 
industry, it is the fact that the plaintiffs 
pled that they had an affirmative right 
to the delivery of fuel. That is not in the 
Constitution, but it could be one day.

In the current administration, no one has 
drilled a well, refined a barrel of crude or 
run a gas plant. This means that for every 
contact with the administration, someone 
needs to school the not-always-receptive 
audience on industry economics. And the 
economics of oil and gas play against the 
short run election cycles. Long cycles. Large 
investments required. Uncertainty. Global 
markets. Interdependence. Contrast this 
with the seductive allure of wind and solar 
energy where the cost of feedstock is zero. 
Regardless of the shortcomings of renew-
able resources, the voter has bought into 
this narrative. And while oil and gas prices 
are high, the administration policy is driven 
by frustration and exasperation. Price 
controls and windfall profits tax proposals 
are known to be counterproductive by 
everyone except the public and elected 
leaders, which should not be.

Herb Schmertz of Mobil Oil, an hon-
est to goodness Madison Avenue man 
and a Democrat, worked in the 1970s to 
reverse the industry’s strategy of ignor-
ing unfair criticism in the hope that “it 
would go away.” He thought it would be 
best to “meet it head on and deal with 
it.” The Schmertz strategy of aggressive 
ad campaigns, well-placed sponsorships 
and working professional relationships 
with both parties in Washington, D.C., 
worked to reduce the vitriol. Returning 
to this strategy now during the cam-
paigns for November elections could 
work well to gain votes from both sides 
of the aisle. 

Ed Hirs teaches energy economics in the de-
partment of economics at the University of 
Houston. He is also an inaugural University 
of Houston energy fellow.

Oil and gas executives can be forgiven for com-
plaining about the conflicting demands coming 
from all levels of government: “Give us cheap gas-

oline! Save the environment! Stop producing oil and gas 
(here)!” As Strother Martin put it in the movie “Cool Hand 
Luke”: “What we’ve got here is failure to communicate” 
that has persisted for fifty years. The crisis at hand is the 
product of the war in Ukraine and decades of bad federal 
policies. How did we get here?

The gasoline lines in the 1970s were blamed on the 
Arab oil embargo of 1973 and the Iranian-driven crisis in 
1979, but the real trigger was the imposition of federal 
price controls. As the wealthiest nation in the world, the 
U.S. could always buy oil at higher prices from non-Arab 
countries or on the black market. But because of the 
price controls on refined products, refineries could not 
buy this newly expensive oil and make a profit on the 
refined products. They cut back refined products to the 
domestic market in direct proportion to the amount of 
price-controlled crude they could purchase and refine 
profitably. President Nixon and Congress had a ready-
made scapegoat, and oil company executives were vili-
fied across America. The industry was caught flat-footed 
and has never recovered.

Over fifty years, America has changed in response 
to voters and the democratic process. Voting rights, 
abortion rights, gun rights, public prayer and access to 
tobacco and alcohol have changed. Let’s look at the 
math as it relates to oil and gas. In the U.S., there are 
more than 328 million direct and indirect consumers of 
hydrocarbons and electricity and more than 168 million 
voters. The Bureau of Labor Statistics counts 137,400 
workers in oil and gas extraction and 107,700 workers 
in petroleum refining. API has estimated that oil and gas 
has supported as many as 11 million jobs pre-pandemic. 
The industry does not have the votes to counter irate 
consumers who complain if the price of fuel jumps by a 
nickel a gallon.

As difficult as this is, lawsuits threaten to capture the 
narrative. Plaintiffs’ attorneys are trying tobacco-style liti-
gation against the industry and may yet find a receptive 
venue. The tobacco industry thought it would escape 
such lawsuits because the industry continued to receive 
direct federal subsidies for decades after the first health 
warnings.

Lawsuits over the grid failure during the February 
2021 Texas freeze may establish liability for the grid 
managers and constituent electricity generation firms, 
transmission companies, local electric utilities and the 
natural gas companies that failed to deliver supplies to 
the generators. Because the grid failure disproportion-
ately hit the elderly, sick and poor, federal civil rights 
lawsuits or the Constitution’s 14th Amendment guaran-
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“I think 
that one of 
the most critical 
audiences for ESG 
and our sustainability 
reporting program is 
our employees. ”

—Brian Cain, chief 
sustainability officer,  
Civitas Resources, 
discussing ESG goals 
during a roundtable 
at the DUG Bakken 
and Rockies 
Conference.

 

“There 
are a lot of 

ways to interpret 
ESG and where you 

stand … But in a measurement 
economy, it means that in a space 

where once things were estimated, 
estimated in terms of emissions to the EPA 

[Environmental Protection Agency], we’re 
now in a space where they can actually be 

measured, they can actually be quantified.”
 

—Liz Arthur, director of technical sales, Project Canary,  
discussing ESG during a panel at the DUG Bakken and  

Rockies Conference.

 
 
 
 

 
“We are 

collaborating with 
Qatar Energy on 
North Field East  
to accelerate the 

production of 
secure, affordable 

and cleaner energy 
our world needs.” 

—Darren Woods, chairman 
and CEO, Exxon Mobil , 

commenting on the  
LNG partner 

agreement.

“The market has given us a 
remarkably clear signal to Rockies 

producers and natural gas producers: 
If we’re going to continue to be viable, we 

have to clean up our act, and a lot of us are 
putting a tremendous amount of effort into 

providing the most responsible stream of 
natural gas as possible.”

—Paul Ulrich, vice president of government and regulatory 
affairs for Jonah Energy LLC and chairman of the Wyoming 

Energy Authority, speaking at DUG Bakken and Rockies 
Conference and Exhibition in Denver.

August 2022  |   33

Scan 
to read 

more: 



34 Oil and Gas Investor  |  August 2022

C-SUITE CHAT

OGCI Climate Investments, the independently managed investment 
arm of CEO-led Oil and Gas Climate Initiative, has backed 80 pilot 
projects and invested in 29 companies during the past five years. The 
plan for the next five years? More investments, more innovation and 
more motivation than ever to limit global warming.

A group of the world’s largest member com-
panies of the Oil and Gas Climate Initia-
tive teamed up in October 2016, pooled 

together $1-plus billion to launch an investment 
fund designed specifically to catalyze a low-car-
bon industry chain and put a woman with a doc-
torate in chemical engineering from Princeton 
University in charge.

Under the leadership of Pratima Rangarajan, 
OGCI Climate Investments has backed some 
of North America’s largest carbon capture and 
sequestration projects, jump-started the U.K.’s 
carbon capture, utilization and storage hub proj-
ect in the northeast of the country and support-
ed cross-sector emerging technologies, including 
artificial intelligence (AI) technology that increas-
es efficiency, sustainability and productivity at 
industrial sites.

Five years in, Rangarajan highlights a “trilem-
ma” of energy concerns and their impacts. This 
summer, she discussed energy’s climate problems 
and OGCI Climate Investments’ work to resolve 
them with Oil and Gas Investor editor-in-chief 
Deon Daugherty.

 ddaugherty@hartenergy.com

 @ Deon_Daugherty

 DEON DAUGHERTY 
 EDITOR-IN-CHIEF

ENERGY, CLIMATE  
AND TAKING INITIATIVE
ENERGY, CLIMATE  
AND TAKING INITIATIVE

Photography by Ricardo Merendoni
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Deon Daugherty: Let’s begin with the energy security 
issues that are coming to the fore with Russia's invasion 
of Ukraine. How do the increasing security issues around 
energy impact your work to finance the acceleration of 
the energy transition?
Pratima Rangarajan: The world is faced with an energy 
trilemma—a combination of energy security, energy equi-
ty and climate issues. 

 These three factors are very interconnected. Let’s 
take India in April 2022—in 45-degrees C weather, the 
climate was not cooperating—so everybody turned up 
their air conditioning and suddenly there wasn’t enough 
power generation in the country and energy security 
became a problem.

We’re seeing this cycle play out, not just 
in India but in many parts of the world right 
now. This cycle needs to be broken, which 
means that we need to think not just about 
whether we have enough energy, but are 
we using our resources wisely and where 
can we stop the waste in the system?

DD: When you mention waste of energy re-
sources, the flaring of natural gas comes to 
mind. What can OGCI Climate Investments 
do to address that sort of waste?
PR: Natural gas is a great source of energy 
but only if we can keep it in the pipes and 
avoid leaks. The oil and gas industry needs 
to be taking a leadership role here, and the 
OGCI members are.

The first thing to do when you want to 
solve a problem is measure it. Five years 
ago, when we started OGCI Climate Invest-
ments’ current fund, there weren’t good 
technologies to measure methane emissions. 
Today we have investments in satellites, 
aircraft, drones and artificial intelligence.

The transparency is here. We know that 
the technologies to fix these emissions have 
arrived because there are some operators 
that have almost no emissions. If they can 
do it, everyone else can do it. But it really 
takes the will to go in and fix it. This is why 
OGCI has announced the Aiming for Zero 
Methane Emissions Initiative, a tangible, 
ambitious effort to eliminate the oil and gas 
industry’s methane footprint by 2030.

DD: Does the political will exist among law-
makers to address the climate challenge?
PR: I think we need the political will to do 
that because the consequences of not doing 
it are even worse.

The OGCI members are excellent opera-
tors, and they are driving toward near-zero 
methane emissions. But without the right 
policy or regulations, we end up with an 
unlevel playing field, which is never what 
you want.

It is policy makers’ role to help figure out 
how to get to the right answers as a country. 

DD: Is it even possible to establish an 
energy policy in a country where the whole 
government can change every four years. 
PR: It is very difficult to establish and act on 
energy or industrial policy in four years be-
cause it takes a lot longer to build infrastruc-
ture and drive change. Short-term shifts in 
policy result in market uncertainty leading 
to lack of investment, which affect jobs and 
the economy.

DD: How does your work fit in?
PR: We invest in technologies and solutions 
that can lower the greenhouse-gas footprint 
of multiple sectors.

We look at the energy sector but also 
other industries like chemicals and power 
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generation, cement and steel. We’re in local 
and heavy-duty transportation, shipping, 
trucks and also buildings. These are also 
sectors that are underserved by the current 
investment ecosystem.

That’s why we’re in this investment arena. 
And our job is to deliver 
carbon reduction.

DD: OGCI consists of a 
dozen big oil companies, 
each with international 
assets. Is the general 
reaction, ‘Hey, maybe 
we should pay more at-
tention’ or is it a tongue-
in-cheek response to this 
idea that Big Oil wants to 
save the planet? What’s 
the perception out there? 
PR: I’m happy to report 
that a lot has changed in 
five years. Twelve majors 
are OGCI member com-
panies, representing over 
30% of the world’s oper-
ated oil and gas produc-
tion, that are investors in 
our current fund. And I’d 
say five years ago when 
we started, there were 
a lot of questions about 
whether it’s greenwash-
ing. We receive far fewer, 
if any, questions about 
that today. That’s because of what we’ve 
delivered.

Not only have we delivered greenhouse- 
gas reduction today, we’ve developed 
measurement systems to estimate this and 
monitor and produce the transparency that 
we all need as investors. And we use this to 
drive our own behavior, to drive our own 
investments.

But we also realize the entire ecosystem of 
investors needs this so we can all be transpar-
ent together.

Our goal is to be a proactive part of the 
climate ecosystem and drive us collectively 
toward making investments targeting the 
best possible outcomes. This is a high-stakes 
journey. We can’t afford to waste either time 
or resources.

DD: What differentiates OGCI Climate In-
vestments’ fund from other climate focused 
funds?
PR: There are three factors that differentiate 
us from most other climate tech-oriented 
funds. The first is that we invest in sectors 
that are typically underserved by the venture 
capital and growth equity funds.

We also work on the industrials that are 
heavy users of energy. These are all green-
house gas emitting sectors. When you look at 
venture capital, 60% of the money over the 

past 10 years has gone toward mobility. The manufacturing 
sectors have not seen a lot of innovative dollars coming in. 
So that’s one.

The second is that we know how to measure the forward 
impact of our investments in terms of carbon reduction. 
As I mentioned, we’ve developed the methodologies—it 

took us three years because it’s actually 
quite complex—and we use those to 
inform our due diligence on target 
investments and measure their perfor-
mance. Success is measured by impact 
targets that we set on a yearly basis. 

And we report progress annually.

DD: What is the dynamic between 
OGCI Climate Investments and the 
corporate backers?
PR: I was a little cautious when I first 
came in. But I have to tell you, five years 
down the line, it’s a gift. They’ve given 
us over $1 billion to take technology risk 
and project risk to help everyone figure 
out how to develop and scale decar-
bonization and climate technologies.

They created us as an independent 
company so we can make our own 
decisions. They help us with strategic 
insights. They help us when we need 
technical expertise, but they leave 
us to make decisions ourselves. And 
some of those decisions may be to 
invest in technologies that compete 
with their corporate venture business-
es. We have our own independent 
investment committee.

So, we have independence, we have investment capital 
and we have a fabulously wide array of sectors we can 
invest in.

But behind us, we have companies that are willing 
to contribute their technical know-how. They pilot the 
technologies we invest in. We have 80 pilots with OGCI 
member companies, and that really helps OGCI Climate 
Investments’ investees scale their technologies very quickly. 
And OGCI member companies are also their customers. 
They are a market for what our investments produce.

So, all in all, it’s a gift.

DD: What’s next?
PR: OGCI member companies are asking us to scale what 
we’ve already got. They said, “This is great, how can we get 
OGCI CI’s portfolio companies scaled up so that impact 
can accelerate?”

And for that, we are actually looking to raise some more 
capital. This capital we intend to raise may include com-
panies that are not OGCI member companies. This new 
capital will be growth capital and will take less risks.

But we have now a pipeline that we’ve already de-risked 
so we can allocate some more money to them. Raising ad-
ditional sources of capital is important because one of the 
things that OGCI asked us to do was develop an ecosystem 
[and] bring other key stakeholders along in the decarbon-
ization journey.

I think we’re in the right place when we can bring in 
other oil and gas companies, other sectors, even financial 
investors, because we all have to learn how to scale these 
technologies. 

“Our goal is to 
be part of the 

climate ecosystem 
and drive us 

all together in 
a way that all 

investments are 
made for the best 

possible outcomes. 
This is an 

expensive journey. 
We can’t afford to 
waste either time 

or resources.”
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and midstream infrastructure from 
subsidiaries of Exxon Mobil Corp. for 
$750 million.  

BKV already stood as the top pro-
ducer in the grandfatherly Barnett after 
its 2020 entry into Texas following the 
purchase of assets from Devon Energy 
Corp. for up to $830 million, including 
contingency fees.

The July deal adds Exxon Mobil 
subsidiary XTO Energy Inc.’s upstream 
assets in Tarrant, Johnson and Parker 
counties, as well as Barnett Gathering 
LLC’s 750 miles of gathering pipelines, 
compression and midstream processing.

In an interview, Kalnin said BKV plans 
to emerge as a consolidator of the 
Barnett. 

The problem with dealmaking in the Barnett Shale, at 
first glance, is that it has already been explored and 
apparently tapped  out. It’s home to at least 16,000 

horizontal wells, the oldest of which is 40 years old. 
Like the E&P version of “Antiques Roadshow,” 

Denver’s BKV Corp. began appraising the Fort Worth 
basin around 2019. CEO Chris Kalnin and team scru-
tinized the Haynesville Shale and other plays, but 
it was in the Barnett they believed they had found 
something of unrecognized value. 

Since then, BKV hasn’t merely bought the up-
stream assets it’s known for amassing in the Marcellus 
Shale, it also locked down deals for power genera-
tion and carbon capture and sequestration (CCS). 

Granted, BKV’s most recent deal has the same 
flavor as its once routine $100 million-plus Pennsyl-
vania transactions of five or six years ago—just super-
sized. In July, BKV closed its purchase of upstream 

BKV BINGES  
THE BARNETT
In less than two years, BKV Corp. has become the largest Barnett Shale producer, making deals  
in midstream, carbon capture and power generation worth about $2 billion.
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 DARREN BARBEE

 dbarbee@hartenergy.com
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natural gas-fueled power plant in Temple, Texas, for 
$430 million. And in June, the company reached a final 
investment decision to begin a CCS project with EnLink 
Midstream LLC.

While BKV’s Barnett holdings have swelled to roughly 
900 MMcfe/d on 487,000 net acres of leasehold, the 
company still plans to achieve net-zero Scope 1 and 2 
emissions by 2025. 

Kalnin, who wore a T-shirt that read “Good Energy” 
during a webcam interview, said that the war between 
Russian and Ukraine has demonstrated that fossil fuel “is 
absolutely not going anywhere.” 

“But it doesn’t mean that the trend around ESG is going 
anywhere either,” he said. “And so, the world is sort of 
sitting there saying, what do we do next?

“If you look at where energy’s going, it’s primarily going 
to be consumed over time as electricity,” he said. “That’s 
where the world is going. It’s electrifying.”

The sweet spot for BKV is control of the energy chain, 
with its CCS project effectively burying any excess carbon 
(and making a profit) at the end, Kalnin said. He plans to 
launch an app with satellite snapshots of the company’s 
ESG footprint. 

“Our carbon dioxide footprint as a company will go to 
zero at the end of this decade, entirely,” Kalnin said. “That 
is unheard of. No other company can even come close.”

Integrated strategy 
As ESG pressures have driven oil and gas companies to 
strive for net-zero emissions by 2050, BKV has been more 
interested in the 1950s, specifically the transformation of 
the U.S. during that period. 

“Ultimately if we step back, where’s the energy land-
scape going? We think that we’re going to go through a 
similar wave that we saw maybe in the ’50s and ’60s with 
the oil and gas companies, where they integrated into the 
value chain,” Kalnin said. “Highways started to get built all 
over the U.S., and they started to build gas stations.”

The largest companies vertically integrated refining into 
their structures to reduce the volatility of their earnings 
and capture more margin in the value chain and tap into 
end consumers.

BKV may have started as an E&P company, but it wants 
to get into the value chain, Kalnin said.

In addition to its CCS project with EnLink, the company 
entered into arrangements with Project Canary to ad-
dress greenhouse-gas emissions across its upstream and 
downstream assets. 

BKV’s “closed-loop system” will be able to certify it is 
cleanly operated from wellhead to power generation.

“There’s not any company in Texas that can say, ‘Hey, 
I know by molecule where my gas is coming from at the 
wellhead, the pipes that it’s moving through and the 
electrons that are getting generated from that, that I can 
certify it up and down the chain,’” Kalnin said.

BKV also sees its supplies as a natural fit for LNG termi-
nals. Kalnin sees exporters sending gas to European cus-
tomers as fertile ground, particularly as the second wave 
of terminals are built and new producers are needed.

The Barnett is also at an advantage from its lack of 
pipeline constraints. In its heyday, the Barnett’s infrastruc-
ture moved 5 Bcf/d of natural gas to market, Kalnin said. 
Today it’s less than 3 Bcf/d. 

“So, you’ve got 2 Bcf/d of headroom of pipe capacity 
that you can funnel right through to Corpus Christi or any-
where on the Gulf Coast,” he said. “That’s not lost on us.”

“That’s the strategy, right? You’ve got to 
be the biggest dog in the play, and certainly 
that’s where we’re going on the upstream 
side,” Kalnin said. 

BKV is eyeing additional acquisitions 
among the Barnett’s “long in the tooth” 
upstream producers.

“I could see a billion dollars going into 
that business, upstream,” he said.

So why has BKV, since 2019, turned its 
attention, and roughly $2 billion in trans-
actions, to a shale play the U.S. Energy 
Information Administration (EIA) doesn’t 
bother to monitor in its monthly drilling 
productivity reports?

BKV’s Barnett thesis relies on four 
decades and 7,000 wells worth of data, 
jumpstarting first generation wellbores with 
cost-efficient refracs and a touch of bright-
eyed futurism. 

Kalnin sees a “silent majority” of end 
consumers who care about climate change 
but don’t necessarily want to make drastic 
changes to their lifestyles. BKV wants to be 
the solution by owning and operating up-
stream and midstream assets, power plants 
and CCS. In short, the integrated power 
company of the future.

“That’s really where consumers are at. ‘I 
don’t want any responsibility of having to 
solve all that too, by the way, you go solve 
that problem for me,’” he said.

BKV has been building a position in the 
Barnett to do that.

Last winter, BKV, in partnership with Ban-
pu Power U.S. Corp., purchased a  

BKV Corp.
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Refrac kings
Despite the Barnett’s maturity as a play, Kalnin said the play 
has massive reserves. 

BKV said its reserves in the play are at 4.9 Tcfe. This year, 
BKV intends to drill 12 gross wells in 2022 and potentially 
more next year. It also runs a rig program on its Marcellus 
acreage, with plans to drill five gross wells. 

With its new Exxon Mobil acquisition, BKV estimates its 
Barnett position has an inventory of more than 400 drillable 
locations.

“One of the things that we see as being very exciting 
about our asset base is [that] while it’s PDP heavy, we still 
have a lot of development opportunity in the Barnett,” he 
said. 

The PDP-heavy portfolio has allowed the company to 
deploy about 30% to 40% of its EBITDA to slightly grow 
production.

“We’re very, very capex-efficient to slightly grow our 
production or hold it flat,” he said. “That’s one of the big 
advantages we have, and therefore we have a huge amount 
of free cash flow that spits off our asset base.”

A key component to BKV’s success in the Barnett is refracs. 
“We’re over 300 refracs now since acquiring the Barnett,” 

Kalnin said, citing research by Enverus. That makes BKV the 
largest, by refrac count, of any company in onshore U.S. and 
possibly globally. 

Refractures in the Barnett are fast, efficient and “massively 
profitable,” Kalnin said.

“What you’re doing is you’re going into a reservoir that 
was mostly developed in 2005, 2006 [and] 2007. Those 
were like old, old generation frac designs [with] cluster 
spacing [and] proppant loads,” he said. “So, there was tons 
of meat on the bone in all these wells we went back to.”

The company employs a menu of options for refracking, 
such as stimulating areas, heel sections, downspacing or 
fracking vertical sections of wells.

“With these what we call triple-combo refracs, we can 
double or triple the production of a well for $400,000 or 
$500,000,” Kalnin said. “I mean, it’s really amazing, the cost.”

In some cases wells have been restimulated for $50,000. 

And the crews are often remarkably 
fast, by Kalniin’s account. In some 

cases, a full frac crew can come 
onto a pad in the morning and 
sometimes break down equip-
ment and leave by the evening. 
On average, crews move on and 

off of pads in about three days. 
The company is spending about 

$60 million on refracs in 2022, he said.
“I would say our logistics rival any mili-

tary corps. We have water, land, legal, opera-
tions engineering [and] geo [geoscience] all 
working in this massively coordinated dance 
where we’re hitting 300 wells and uplifting,” 
he said. 

Since first-quarter 2021, after closing its 
first Barnett acquisition, BKV embarked on an 
unrivaled campaign to refrac its existing wells. 

“We were able to hold production flat 
year-over-year without drilling a single well 
just through refracs on a basin that naturally 
declines about 8% a year,” he said. “That just 
gives you a sense of how powerful the refrac 
program is.”

M&A and IPO
The mergers that have dominated the Permian 
Basin, the Haynesville Shale and are now 
spreading to the Williston Basin and else-
where have largely been driven by bigger 
is better. A larger producer has more sway 
over suppliers, service companies, access to 
markets and economies of scale.

“It is a game of scale. It’s a race,” Kalnin said. 
“If you want to predict what’s going to happen 
in each play, take the producers, rank them by 
production and then just look left to right, and 
say, ‘These guys are going to eat all these little 
guys up, just like a goldfish and a piranha.’”

In April, BKV was reportedly exploring 
a potential IPO. Kalnin said the company is 
always exploring all options.  

He noted that billions of dollars in potential 
acquisitions remain to fully consolidate the 
Barnett’s various upstream, midstream and 
power generation businesses 

“You see right now in the market a huge 
number of power plants that are kind of 
underwater from days where [the owners] 
overlevered,” he said. “And pipes are always 
being bought and sold.” 

“I could see us tripling, quadrupling the size 
of the company over the next five years,” he 
said.

Kalnin also sees the Barnett, as with the 
Permian and Appalachia, eventually dominat-
ed by a handful of companies. 

Kalnin, declining to directly address a possi-
ble IPO, said the company is optimistic about 
all its options.

“We’ll have to just kind of decide when the 
time comes, what the right path is that really 
kind of addresses all our all our needs. But it’s 
really about growing the company. That’s real-
ly where we’re looking to deploy capital.” 

BKV Barnett Asset Overview
Current production 

(MMcfe/d)
YE21 reserves 

(Tcfe)
Producing 

wells 
Net 

Acres

BKV Barnett 518 3.5 4,878 291,000

NE Pennsylvania 133 0.9 400 36,000

XTO Barnett 225 1.4 2,291 160,000

Total 876 5.8 7,569 487,000

Source: BKV Corp.

“I could see us tripling, 
quadrupling the size 
of the company over 

the next five years.”
—Chris Kalnin, 

BKV Corp.
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ROCKIES SPOTLIGHT

Unlike the Colorado Convention Center’s iconic big blue bear, hundreds of 
attendees did make it inside to gain knowledge from experts at Hart Energy’s 
DUG Bakken and Rockies Conference and Exhibition in late June in Denver. Here 

is what they saw.
Clockwise from top left: Nicholas Stuart of KeyBanc Capital Markets Inc.; Tony 

Moss of Continental Resources Inc.; attendees chat at the registration desk; Paul 
Ulrich of Jonah Energy LLC, Brian Cain of Civitas Resources Inc. and Liz Arthur of 
Project Canary discuss ESG issues with Deon Daugherty, editor-in-chief of Oil and 
Gas Investor; Chantsalmaa Dalkhaa of the University of North Dakota; Ulrich and 
Cain; Welltec’s elaborate booth greeted attendees in the exhibit area; absorbing 
insight from expert speakers; Mohan Chahal of ConocoPhillips Co.; Trish Curtis of 
PetroNerds LLC.

Photos by  
Joseph Markman/Hart Energy
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Following a recent $170 million Williston acquisition, Northern Oil and Gas Inc. CEO 
Nick O’Grady weighed in on Bakken versus Permian M&A, the impact of inflation on 

deals and the dealmaker’s mantra of being “OK to lose.”
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 dbarbee@hartenergy.com

in June and features a $5 million contingency 
payment based on 2023 WTI prices.

Despite the company’s rapidly increasing 
cash flows and success in the A&D market, 
including 10 “ground game” deals balanced 
between the Williston and Permian basins 
in first-quarter 2022, Northern CEO Nick 
O’Grady hasn’t clouded his mind with brag-
gadocio. Rather, he says Northern’s trans-
actional successes obscure “a lot of failure, 
honestly.”

“Our batting average is very low this year,” 
he said. “We’re like a duck on a pond. It looks 
nice and smooth, but we’re paddling furiously 
underneath all the time.”

Like other E&Ps, Northern Oil and Gas Inc.’s 
fortunes have risen in the past 12 months with 
higher commodity prices, leading to an 85% 

increase in its stock price as of June 14.
Along the way, even in the depths of the 

pandemic, the company has continued to make 
deals that, if its most recent acquisition closes, will 
total more than $2 billion since 2018. Northern’s 
more recent step-outs into the Permian Basin and 
the Marcellus Shale have expanded its nonop 
business model and set up a strategic balancing 
act as the company continues to expand.

Northern announced a $170 million bolt-on ac-
quisition on June 7 in the Williston Basin. The deal 
with an undisclosed party was expected to close 

DEALMAKING



O’Grady spoke exclusively with Hart Energy senior editor 
Darren Barbee on June 13, where he discussed the tailwinds 
pushing deals in the Williston Basin, his company’s $900 
million acquisition budget and the possible peril of continued 
commodity price escalation and an economy that may fizzle. 

Darren Barbee: What’s prompting you to do deals in 
the Williston Basin, and do you have a preference now 
that you have a position in the Permian?
Nick O’Grady: On the whole, there are fewer players 
remaining both at the operated level and the nonoper-
ated. So, I think it’s a little bit less competitive in general 
because it’s down to the serious players. There are some 
tailwinds for the Williston. Everyone has a different view, 
but there are about 35 rigs working in the Williston to-
day. There are hundreds in the Permian. And so, because 
there are only 35 rigs, they’re all active generally in highly 
consistent areas.

We see the best of the best in the Permian, and we also 
see the worst of the worst. So, there’s a lot more variabil-
ity within the Delaware Basin and even in the Midland for 
that matter.

Our data set is the strongest in the Williston. But in 
general, the bell curve is a little tighter in the Williston 
in terms of properties that are coming on the market. 
And then added to the fact [is] that there’s a little bit of 
a Goldilocks scenario going on in North Dakota where 
production’s relatively muted [and] activities are relative-
ly solid, but it’s not growing as fast. So, you haven’t had 
the same inflation pressures.

You’ve also seen very, very strong pricing where the 
midstream infrastructure … kind of caught up finally in 
2019 right in time for the pandemic to start. As a result, 
pricing in the Williston is really, really strong. So, I think 
the economics are really great.

DB: Is the Permian simply less competitively priced to 
strike a deal?
NO: The Permian has materially more resiliency at low 
prices of about $55 or higher. The delta between those 
returns is relatively de minimis. It’s not that we’re not 
continuing to grow and add in the Permian. I think we’ve 
just had probably a little more success than even we 
expected in the Williston this year. I mean, it’s been closer 
to 50:50 weighting, even on the ground-level stuff.

Maybe it’s competition, maybe it’s the variability and 
the economics. And at the end of the day, these [Wil-
liston] assets in particular were with a group that we’re 
close with and that we’ve had an existing partnership with 
them in the past. They really built this asset in a very sort 
of surgical way, meaning that the concentration was in 
these super, highly productive [areas]. Some of the Dunn 
County oil cuts are the highest. The wells are in some of 
the most productive parts and concentrated on what we 
would view as … You know I think 93% of the value is in 
three operators who are our top operators in our view.

DB: You’ve been one of the most consistently active ac-
quirers since 2018 despite volatility, bid-ask spreads and 
more recently the fluctuating market. How are you able 
to continue making deals in the backdrop of calamity?
NO: We looked at two other Williston packages almost 
identical in size and scope to this one and, kind of hap-
penstance, the bidding was all due around the same time. 
I talked a little bit about this on our [May] first-quarter 
call, which is that generally, we found in M&A, there 

has to be a reason. So, it’s really just taking 
swings at bat. When we did our first mate-
rial Permian deal, last year we got laughed 
out of the room by three other parties who 
said we were  100% off.

At the end of the day, you need a coun-
terparty that’s realistic that buys and sells 
with the same methodology. There are a ton 
of assets out there that we have looked at 
that we really wanted to own. But we just 
had materially different views on what they 
were worth with the seller.

We are failing probably more than we 
even did last year, but even last year was 
sort of a freak anomaly where we just hap-
pened to be in processes where there were 
specific reasons that the sellers wanted to 
sell.

DB: Northern president Adam Dirlam men-
tioned during the May earnings call this 
idea of dealing with "realistic sellers." What 
did he mean by that?
NO: A lot of people test the market. A lot 
of people have a view that their children are 
more beautiful than everybody else’s. That 
can be really frustrating for us because, you 
know, we go through a ton of frontend work 
to evaluate these properties. And so, you 
want to deal with counterparties that are 
serious. But you never really know, honestly, 
until you try.

Oil and gas is a DCF [discounted cash 
flow] business. So at the end of the day, it’s 
how much money do you put in the ground, 
plus your cost of entry and then how much 
money do you get out? And what’s the 
implied IRR [internal rate of return] or ef-
fectively net present value of that money? 

If we spend $50 million to buy something 
and $100 million in cash flow in the ground, 
what’s the cumulative cash flow discounted 
back to today? That’s the only way to evalu-
ate it. Timing is always going to be different, 
and prices are going to be different. The 
whole concept is we want to earn our cost 
of capital and then some and earn a reason-
able return.

Most of our counterparties are relatively 
sophisticated, and they’re buying it with the 
idea that they want to earn a return. [But] 
we get a lot of people who say, “OK. I paid 
$100 million for this. And I think it’s going 
to accumulate $200 million of cash over the 
next 10 years. And so, my price is $200.” 
And I was like, well, you’re not going to get 
all of that. I mean, what’s in it for us, right? 

So, we find a lot of sellers don’t have the 
same rules for how they bought their assets 
versus how they sell them. And so realistic 
people are people who understand our 
methodology because it’s the same as theirs 
when they put the thing together. 

We’re okay to lose. We don’t really need 
to do anything. We’re only doing it if it can 
make us better. 

DEAL
MAKING
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allocated some extra capital to this because we find that 
our competitors tend to spend a ton of money upfront.

DB: Has anything in particular changed as the year has 
gone on?
NO: The one thing we’ve noticed this year is we’re 
seeing really large interests, meaning that it’s not 10% 
of a net well, or a fraction of a percent we’re talking 
about, where an operator has a nonop stake and another 
operator as well. The interests are 40% and 50% working 
interests.

These are much bigger and concentrated things, and 
the dollar numbers are a lot larger. We’re finding we’re 
making hay there.

DB: In which basins?
NO: It’s been about equal-weighted. Even though there’s 
probably 10 times the volume in the Permian as there is in 
the Williston, I would say there’s 10 times the variability and 
quality [in the Permian] too. Inflation has really narrowed 
the difference in economics. We’ve been about 50:50. That 
means the Permian’s still growing while the Bakken makes up 
about a little over 60% of our business.

But it’s been a pleasant surprise. I think we’ve also 
learned some stuff. We have changed. A lot of the Perm-
ian operators structure that ground game development 
differently. It doesn’t really change the economics for 
us. But just the way the contracts are structured, we’ve 
actually started putting that same structure into some 
of our Williston transactions. And it’s just a way of how 
we account for it that makes it less kind of herky-jerky in 
terms of the capital. It basically smooths it out into the 
development path. 

DB: What’s your view of oil prices and their sustainabil-
ity? Recently there’s been a selloff in the market, though 
analysts don’t see strong evidence of demand destruc-
tion yet. 
NO: In 2008 [during the Financial Crisis], the market 
was equally tight. When the financial crisis started to 
gain momentum and the dollar started strengthening, oil 
went from $140 to $25. And overall worldwide demand 
went down, maybe a half a million barrels a day for 
about six months. My point being, markets view scarcity 
and oversupply in extremes.

If the financial markets start to tumble, it will just be 
like a seek-and-destroy, and oil will eventually get its 
comeuppance. Now if oil was to crack from here, do I 
think it’s going back to $25 or $40? The realities, inven-
tory drain and the Russia problem probably means that 
the downside is $70. But to think it’s not possible—I’ve 
seen it. People tend to think on an evolutionary basis 
where, after a while, if something becomes viewed as 
sticky they kind of forget all the risks.

It’s been a long time since we’ve had a really bad mar-
ket. We at Northern would welcome a modest pullback 
in oil prices. But I can also tell you, I can see a scenario 
where oil just keeps marching up and testing until it gets 
to a price that finally tips everything over. I could see 
it go to $150 a barrel, $180, some crazy price in order 
to effectively stamp out demand. Sometimes that’s how 
markets work.

So, it’s not really demand destruction but ultimately 
just that the economy kind of burns itself out. I can see a 
scenario in the next nine months where the cure for high 
prices is high prices. 

DB: On June 7, Northern said its borrowing 
base had been increased to $1.3 billion 
from $850 million. Are you still planning a 
$900 million acquisition strategy this year?
NO: One nuance I’d add is we’re a large 
enough company that we can bond out any 
borrowings we want to make. So, it’s not 
even the RBL [reverse based lending], but 
the unsecured debt market is open to us 
at relatively reasonable rates. I mean, our 
bonds are still well above par, even as rates 
have gone up several hundred basis points. 

But there is a feature in our RBL. We only 
elected to take $850 million of the $1.3 
billion, partly because we don’t need it. But 
we have a feature in there in which we can 
kind of create a side loan within the loan [to 
access] that untapped capacity.

DB: Where are you on your acquisitions 
budget?
NO: I think it’ll be like a rolling target, but I 
would think of like $900 million as one year. 
And the likelihood that we get $900 million 
of deals done this year is relatively low. I 
mean, I guess never say never, but I would 
think that would be kind of how much we 
could do today in one year.

Maybe now that we’re scaling the 
business, you get into next year and that 
number moves up a little bit as you just 
get bigger. And 2023 is setting up to be a 
material step up, even from this year, just as 
we’re growing throughout the year. That’s 
one of the new things about being the non-
op is that we don’t add any supply to the 
market. So, the market doesn’t seem to get 
really angry at us if we actually grow.

DB: On the ground game, your budget is 
$40 million. How is that playing out?
NO: This year’s turning out to be very 
similar to every year, which we always 
start every year and think it’s going to be 
different. And it’s the same, which is that oil 
prices rallied early in the year. 

We saw huge amounts of wellbore devel-
opment programs being shopped by opera-
tors. And then they say, “I don’t want to 
spend this money because I’m dealing with 
inflation, and I want to drill my own wells.” 
And we see this huge flurry of competition 
and people paying what we view to be very 
aggressive prices early in the year.

We didn’t have a ton of success. You get 
to about the middle of the year. Actually, 
the numbers start getting bigger, meaning 
the projects that are being sold are larger. 
And we find ourselves suddenly competi-
tive again. So, we didn’t have much success 
on the ground in the first four months of 
the year. Then in the last month [May] we 
did about four [transactions]. We had one 
in April and about four in the month of 
May. And we realized that Adam Dirlam’s 
inbox was filling up with more [leads]. We 
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U.S. LNG PLAYERS BENEFIT 
FROM STRONG DEMAND
More than half of U.S. LNG exports went to Europe in April as the continent continued to replace  
its gas supply from Russia.

up 80% compared to the same period in 
2020 and up 77% compared to the same 
period in 2019 prior to the onset of the 
pandemic, according to EIA data.

While U.S. gas prices are expected 
to remain partially “disconnected” from 
global gas prices in the aftermath of an 
outage at Freeport LNG’s Texas lique-
faction facility, prices in Asia and Europe 
are expected to remain robust. “So long 
as the EU remains undersupplied with 
Russian gas imports, we expect all other 
regional gas prices to remain elevated,” 
Read said, adding that “given the expan-
sion of U.S. liquefaction capacity under-
way, we believe realized U.S. gas prices 
are more likely to exceed levels implied 
by the forward curve.”

Continued global LNG demand will 
benefit primarily the U.S., Qatar and 
Australia, which account for nearly 59% of 
global production, while five consuming 
nations—China, Japan, South Korea, India 
and Taiwan—account for nearly 50% of 
global LNG imports, according to Wells 
Fargo.

U.S. LNG exporters are riding a strong LNG price 
wave with a double-digit price increase year to 
date driven by post-COVID recovery and sanc-

tions on Russia after its invasion into Ukraine. Prices for 
U.S. LNG export terminals as well as in Asian and Euro-
pean importing markets, where demand for LNG is the 
highest, are expected to remain robust and again to the 
benefit of U.S. companies across the LNG value chain.

Over the near term, the LNG market is poised to 
benefit from the ongoing Ukraine war, the EU’s pref-
erence for natural gas in its energy taxonomy, higher 
crude oil prices and expanding import terminal capac-
ities, Wells Fargo senior equity analyst Roger D. Read 
wrote June 27 in a research report.

Longer term, the LNG market will benefit from con-
tinued economic expansion, coal substitution and an 
energy transition driven by ESG, energy security issues 
and an abundance of untapped and underdeveloped 
natural gas resources worldwide, Read said.

Geopolitical events in Europe have significantly 
impacted commodities. The price of U.S. LNG exports 
has trended upward with the Henry Hub natural gas 
spot price to average $9.29/Mcf from January to March 
2022, up 48% compared to the same period in 2021, 
according to data from the U.S. Energy Information Ad-
ministration (EIA). The three-month average this year is 
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Market dynamics are spurring increased activities by 
U.S. midstream producers from Cheniere Energy Inc. 
to Freeport LNG to boost capacity via train addition 
projects or by other companies such as Energy Trans-
fer LP and Penn LNG pursuing projects to get into the 
LNG business.

U.S. liquefaction units under construction or 
planned over the next 10-plus years could add 143 
million tonnes per annum of capacity and require 
investments of around $86 billion, according to Rystad 
Energy data. 

Strong U.S. LNG exports
U.S. LNG exports in April remained above the 300 Bcf 
mark for the sixth consecutive month due to robust 
demand in Europe and the U.K. as gas supply from 
Russia lags demand.

Domestically produced U.S. LNG exports from six 
departure terminals located in Georgia (one termi-
nal), Louisiana (two), Maryland (one) and Texas (two) 
totaled 330.1 Bcf in April, down 9% sequentially 
compared to 363.8 Bcf in March. However, April’s vol-
umes were up 8% compared to 306.7 Bcf in the same 
year-ago month, according to data  
published in the U.S. Department of Energy’s (DOE) 
June “LNG Monthly” report.

QATAR LNG  
EXPANSION PLANS
Qatar, through state-owned QatarEnergy, is looking to solidify its 

standing as the world’s top LNG exporter with the signing of five 
joint-venture agreements with international companies to partner in 
the $28.8 billion North Field East (NFE) expansion development, the 
world’s single largest LNG project.

The signing of the agreements marks “the successful conclusion 
of the selection of our international energy company partners in the 
North Field East project through which QatarEnergy and its partners 
reaffirm their commitment to the energy transition and to the safe and 
reliable supply of cleaner energy to the world,” the Minister of State 
for Energy Affairs Saad Sherida Al-Kaabi said in a press statement in 
early July.

The NFE expansion will consist of four LNG trains with a combined 
nameplate capacity of 32 million tons per annum (mtpa). Initial gas 
exports from the mega-project are slated to start sailing in early 2026, 
according to QatarEnergy. The development will boost Qatar’s LNG 
export capacity to 110 mtpa from around 77 mtpa in just five years, 
while a planned expansion at North Field South could add another 16 
mtpa of capacity.

Agreements signed by QatarEnergy in June and July will see the com-
pany partner with international heavy weights from Europe to the U.S., 
including TotalEnergies SE, Eni SpA, Shell Plc, ConocoPhillips Co. and 
Exxon Mobil Corp. QatarEnergy will retain a controlling 75% working 
interest in the five separate joint-venture agreements signed with each 
partner retaining the remaining 25% working interest.

Qatar, along with the U.S. and Australia, collectively account for 
nearly 59% of global LNG production. All three countries are benefit-
ing from rising demand globally for LNG amid an industrywide decar-
bonization push and geopolitical events in Ukraine that have impacted 
energy supply.
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Despite the recent hiccup in U.S. LNG export volumes, 
the weighted average price for the six U.S. terminals 
reached $9.94/MMBtu in April, up 13% sequentially 
compared to $8.81/MMBtu and up 74% year-over-year 
compared to $5.70/MMBtu.

The Federal Reserve Bank of Dallas expects rising ca-
pacity and utilization to take U.S. LNG exports to around 
13.4 Bcf/d by December, it announced on June 3 in its 
monthly “Energy Indicators” update.

“Global natural gas prices have risen sharply over the 
past year, and domestic prices have not been immune 
to strong demand, waning inventories and the impact of 
Russia’s invasion of Ukraine,” the Dallas bank said.

LNG exports by terminal
U.S. gas producers continue to produce significant gas 
volumes, which exceed domestic demand. Total U.S. gas 
supply averaged 101.7 Bcf/d between June 9 and June 
15, according to PointLogic data sourced by the EIA. This 
compares to total gas demand of 90.6 Bcf/d.

Much of the U.S. gas production robustness is thanks to 
three basins, which exhibited the highest volume increas-
es in recent months. The basins include the Haynesville, 
which spans the states of Texas and Louisiana, the Mar-
cellus Shale (Pennsylvania, West Virginia, Ohio and New 
York) and the Permian Basin (Texas and New Mexico), 
according to Enverus.

U.S. gas production gains continue to spur gains in LNG 
exports, despite a reduction in shipments in April. The six 
U.S. export terminals—in Georgia at Elba Island, Louisiana 
at Sabine Pass and Cameron, Maryland at Cove Point and 
Texas at Corpus Christi and Freeport—shipped out a 

combined 11 Bcf/d in April.
Louisiana is home to the top two U.S. 

export terminals in terms of volumes and 
cargoes, according to the DOE. In April, the 
volumes moved by the two terminals rep-
resented 61% of the total U.S. LNG export 
volumes. The terminal in Sabine Pass export-
ed 124.6 Bcf in 39 cargoes, while Cameron 
exported 75.4 Bcf in 25 cargoes.

Texas, geographically larger than Louisi-
ana, is home to two terminals that repre-
sented 30% of the total U.S. LNG volumes 
shipped in April. The terminals in Corpus 
Christi and Freeport exported 58.3 Bcf (17 
cargoes) and 39.3 Bcf (15 cargoes), respec-
tively.

The remaining terminals, Cove Point in 
Maryland and Elba Island in Georgia, were 
responsible for just 10% of the U.S. LNG 
exports in April. The terminals exported 
21.8 Bcf (eight cargoes) and 10.8 Bcf (three 
cargoes), respectively.

Top destinations
U.S. LNG exports continue to reach markets 
worldwide. In April, the shipments primarily 
went to five top destination countries, which 
represented 54.1% of total shipments in 
that month, according to the DOE. The top 
destination was France, which received 56.3 
Bcf, followed by Spain (40.3 Bcf ), the U.K. 
(36.3 Bcf ), the Netherlands (28.4 Bcf ) and 

Poland (17.3 Bcf ), respectively.
In comparison, the top five 

destinations for U.S. LNG 
exports in March included 
France, Spain, the U.K., the 
Netherlands and South Korea, 
which displaced Poland. In all, 
these top five destinations rep-
resented 61.8% of total LNG 
shipments in March.

A year ago in April 2021, 
the top five destinations were 
China, which received 46.8 Bcf, 
followed by France (36.1 Bcf ), 
Japan (28.8 Bcf ), Spain (23%) 
and South Korea (21.7%). 
Then, the top five destinations 
represented 51% of U.S. LNG 
exports.

While Europe and the U.K. 
are now receiving a lot of U.S. 
LNG, cumulatively shipments 
of U.S. LNG between February 
2016 and April 2022 have 
been primarily destined for 
East Asia and the Pacific, with 
South Korea, Japan and China 
topping the list of the top 10 
destinations. Thereafter, the 
destinations include Spain, the 
U.K., France, Brazil, India, Mex-
ico and Turkey, respectively, 
according to DOE data. 

Domestically Produced U.S. LNG Exports
 April 2021 March 2022 April 2022 Percentage Changes

Exports by Terminal (Bcf)    Month-over-month Year-over-year

Sabine Pass, La. 108.9 130.5 124.6 -5% 14%

Cove Point, Md. 17.1 21.4 21.8 2% 27%

Corpus Christi, Texas 59.9 60.1 58.3 -3% -3%

Cameron, La. 50.9 78.6 75.4 -4% 48%

Freeport, Texas 60.6 64.5 39.3 -39% -35%

Elba Island, Ga. 9.4 8.7 10.8 24% 15%

Total 306.7 363.8 330.1 -9% 8%

Bcf/d 10.2 11.7 11.0 -6% 8%

Cargoes      

Sabine Pass, La. 32 38 39 3% 22%

Cove Point, Md. 15 7 8 14% -47%

Corpus Christi, Texas 18 19 17 -11% -6%

Cameron, La. 19 26 25 -4% 32%

Freeport, Texas 5 21 15 -29% 200%

Elba Island, Ga. 3 3 3 0% 0%

Total 92 114 107 -6% 16%

Weighted Average Price 
($/MMBtu)

$5.70 $8.81 $9.94 13% 74%

Source: U.S. Department of Energy, PointLogic
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Mackenzie’s research team and dis-
cussed by Shattuck at the event. This 
chart was created by Hart Energy based 
on data from the U.S. Energy Informa-
tion Administration (EIA).

The key is to understand that the 
chart is not chronological.

The x-axis represents the average an-
nual price of a barrel of WTI. The y-axis 
represents the change in WTI produc-
tion from year-to-year. So, to plot 2015, 
subtract 2014’s average daily output 
(about 8.75 MMbbl/d) from 2015’s 
(about 9.4 MMbbl/d) to get 650,000 
bbl/d. The average price for the year 
was $49/bbl, so the vertical is 650, the 
horizontal is 49.

“For all of last decade, there was a 
pretty tight correlation between oil 
price and output from the shale sector,” 
Shattuck said. The pattern ended 
in 2021, and the outliers continued 
through this year and projections for 
next year.

“These are representative, obviously, 
of unprecedented circumstances within 
the space, but they also represent a 
shift in mindset that we think is struc-
tural in the sector moving forward,” he 
said.

That mindset belongs to the oil and 
gas sector’s investors.

Keep showing ’em the money
“Investors want every single penny of 
excess cash flow given back to them 
after a decade where that largely did 
not happen,” Shattuck said.

The sentiment is understandable, but 
how does the oil and gas sector return 
to growth? And should it? Investors, he 
said, would say no.

“The reason investors don’t want that 
to happen is every time tight oil grows 
too fast, returns are driven downward,” 
he said. “If you were to track the XOP 
[S&P Exploration and Production EFT] 
… from 2008 until today, it’s in nega-
tive territory.

First, Benjamin Shattuck of Wood Mackenzie dis-
agrees with accusations that the U.S. oil and gas 
sector has not responded to the elevated global 

demand for energy.
“Obviously, the rig count has increased,” Shattuck 

said at a recent industry event.
The North American rig count is up 28% so far in 

2022, with oil rigs rising 23.5% and natural gas rigs, 
a whopping 46.7%, according to the Baker Hughes 
weekly data.

Still, the U.S. upstream sector has lost some of its 
2015 to 2019 shale boom swagger. 

At a quarterly oil markets event hosted by Rice 
University’s Baker Institute for Public Policy, Wood 
Mackenzie’s research director for Americas upstream 
oil and gas said that, after spending 130% to 140% 
of cash flow on an annualized basis in the 2010s, “we 
came into this decade with, effectively, a financial 
hangover. After years of talking about capital disci-
pline, we started to see some of that being imple-
mented in the end of ’19 coming through ’20.”

Outlier years
The divergence can be seen in the chart below, 
which is based on the graphic produced by Wood 
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is up 28% so far in 2022.

Oil rigs are up 23.5%.
Natural gas rigs are up 46.7%
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Source: Baker Hughes

OIL AND GAS INVESTORS’ 
HAPPY PLACE 
Production growth is limited by investment, and investors want fewer and larger companies. Here’s how the oil 
and gas industry can return to growth.
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Shattuck said. “How can that happen? Through a consolida-
tion of the industry.”

This isn’t necessarily an unfamiliar concept. Some of the 
bigger players in the oil and gas sector have contended that 
in the future, only companies in the $10 billion-and-up club 
will be investable in the Permian Basin. That’s not Shattuck’s 
view, but he agrees that a universe of fewer, larger oil and 
gas companies will increase the comfort level of many 
investors.

“Fewer, larger companies make investors more com-
fortable that we won’t overshoot or undershoot in terms 
of the oil price signal,” he said. “It’s a sustainable business 
model before tight oil and ultimately is a more predictable 
and stable contributor to global oil markets.” 

The chart below tracks the XOP and the 
S&P 500 since 2012. XOP fell below its start-
ing point in 2014 and has never recovered, 
despite an extended rally that began in late 
2020. The rally extended into second-quar-
ter 2022.

“Investors, especially generalists, are myo-
pic on the compounded annual return,” Shat-
tuck said. “The No. 1 thing that has drawn the 
XOP down, that draws any equity down, is 
big downward movements.”

And, boy, have there been big downward 
movements. Oil is the only major commodity 
in the world that’s crashed three times since 
2008, Shattuck said. In the minds of investors, 
he said, those oil price crashes have been 
largely associated with oversupply driven by 
outperformance or overproduction from the 
shale patch.

Sorry, but size matters
The thing is, you can’t grow oil and gas pro-
duction to meet rising demand without, well, 
growing production. And you need investors 
on board to do that.

“What ultimately needs to happen, then, 
investors need to come to a mindset where 
they feel that tight oil and OPEC, or the global 
market, can work in a less volatile manner,” 

Source: U.S. Energy Information Administration
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S&P 500 Vs. XOP
Despite its rally this year, the S&P Oil and Gas Exploration and Production Select Industry Index has lagged the S&P 500 badly over the past 10 years.  

S&P Oil & Gas Exploration
& Production Select Industry Index
S&P 500

Source: S&P
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IN MEMORIAM

bootstrapped oil and gas 
producers.

Mewbourne told 
Oil and Gas Investor 

in 2019 the story of 
when he wanted to 
endow a first chair 
at OU. Bill Banowsky, 
OU president at the 
time, “nearly fell out of 

his chair.”
Mewbourne’s offer 

was a large sum, and this 
was in the early 1980s as the 

oil and gas bust had begun. But 
Mewbourne didn’t want OU earth 

science students quitting the field out of 
discouragement about job prospects.

“I wanted to give them some support 
and hope and let them know there was a 
whole great world out there. So that year, I 
also called several CEOs of large companies 
and asked them for $20,000 contributions 
for scholarships, which I said I would match.

One of Curtis Mewbourne’s last 
requests was on behalf of chil-
dren—donations to the Meth-

odist Children's Home in Waco, Texas. 
These last words of his obituary 
resembled his life: Making opportu-
nity possible for future generations, 
as demonstrated by his decades-
long support of students of his alma 
mater, The University of Oklahoma, 
where he created and endowed seven 
chairs.

“If you knew Mr. Mewbourne, you 
knew he was never driven by money,” Ken 
Waits, CEO of Mewbourne Oil Co. and an 
Oklahoma Sooner himself, told Oil and Gas Investor 
in July. The love of the game—providing energy security 
to generations—was his compass. 

“He loved the adventure of the oil and gas business.”
Passing on June 23 at his home in Tyler, Texas, the 

wildcatter, born Nov. 14, 1935, graduated from OU with 
a degree in petroleum engineering in 1958, married his 
high school sweetheart in 1959, joined the U.S. Army then 
an oil company and a bank and founded his own E&P in 
1965. 

And his start was done in the way oil companies were 
founded in the days before large private equity funds. His 
initial capitalization was his last paycheck. 

The company is today among the world’s largest 

REMEMBERING  
CURTIS MEWBOURNE
Oil and Gas Investor pays tribute to the late founder of Mewbourne Oil Co.,  
Curtis Mewbourne, who passed away in June at 86.

“Curtis was a 
shining example 
of what we hope 
for our students: 
fundamentally 
impacting the 
world through his 
leadership and love 
of those with whom 
he engaged.”

—Joseph Harroz, Jr., 
president, The University  

of Oklahoma
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Some of the more than 
6,000 graduates of 
the Mewbourne School 
of Petroleum and 
Geological Engineering. 

MEWBOURNE OIL CO.
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“You have to be very careful about using leverage. Most of 
the successful private companies, like Mewbourne Oil, have 
little or no debt. I always focused on the long-term instead of 
short-term gain. 

“You must have the courage and the cash to invest when 
times are bad and the prices of oil and gas are low. To drill 
when drilling costs are the lowest is the holy grail of our busi-
ness.”

And you need the people. In a 2019 interview, he told 
Haines, “People are more important than assets. People are 
everything. We kept hiring every single year right through the 
downturns.”

His view then remained the same as when he walked into 
President Banowsky’s office at the beginning of the 1980s bust. 
“I think there is opportunity beyond the imagination of today’s 
young students. There are so many different ways to be a 
success in this business. 

“They can look forward to a career that will be the envy of 
their peers. This is a great industry. If they work hard and learn, 
then good things will happen to them.”

Waits told Oil and Gas Investor in July, “For me, personally, 
I will miss my mentor; he is irreplaceable. But I could not be 
more excited about the future of Mewbourne Oil Co.”

The family—his widow and three daughters and their fami-
lies—plan to continue ownership of the company and remain 
committed to the business, Waits added.

“Curtis would want us to move forward with confidence and 
courage, and we will honor his legacy by doing so.” 

“All everybody said was, ‘just tell me how 
to make out the check.’ No one questioned it 
because this was for the kids.”

By 2019, more than 6,300 students graduat-
ed from the Mewbourne School of Petroleum 
and Geological Engineering, housed within the 
Mewbourne College of Earth and Energy along 
with the ConocoPhillips School of Geology and 
Geophysics.

The late Oil and Gas Investor editor-in-chief 
Leslie Haines described him in a 2011 article as 
“affable and enthusiastic.”

Mike Stice, dean of the Mewbourne College 
of Earth and Energy and formerly CEO of Ches-
apeake Energy Corp.’s midstream business unit, 
described him as “a joyful person, almost overly 
energetic and easily excited by projects. You 
almost have to get out of his way—that kind of 
enthusiasm is inspiring, and it’s kind of hard not 
to get excited, too.”

In Haines’ Q&A with Mewbourne in 2011, 
she asked, “Curtis, what prompted you to enter 
the oil and gas industry in the first place?”

He replied, “It wasn’t money; I was looking for 
adventure and excitement. I ended up finding 
all three.”

As for weathering oil and gas price cycles, 
he said, “I was able to make hard decisions that 
would be difficult for a public company. While a 
public company is worried about the next quar-
ter, we are concerned about the next quarter of 
a century.

“… Curtis Mewbourne has  
always answered the call to serve 
his alma mater. However, his most 
important contribution was not 
financial; it was his remarkable way  
of offering encouragement especially 
in difficult times.”

—Mike Stice, 
dean, Mewbourne College of Earth and Energy

“Curtis had an 
unwavering belief 
that his education 

and experiences at 
the University of 

Oklahoma changed 
his life and prepared 

him for success in 
business. He loved 
young people, and 

his loyalty to OU was 
driven by gratitude 
and a desire to give 

our students the 
same opportunity he 
received in Norman.”

—Ken Waits, 
CEO of Mewbourne Oil Co.  

and OU alumnus

IN 
MEMORIAM

Curtis 
Mewbourne 
loved the 
adventure of 
the oil and gas 
business, which 
comes with 
plenty. 
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30 or 50 miles away, he said, noting 
some mines are coming online in the 
Haynesville Shale area. Horizontal wells 
in the Haynesville tend to use more 
sand, as lateral lengths tend to be a little 
longer, while those in the Delaware Basin 
tend to use less sand because they are 
slightly shorter.

“There are more intense fracs, especially 
in the Haynesville. We’ve seen fracs that 
have 55 million to 60 million pounds of 
sand,” Smith said. “That’s probably about 
45 million gallons of water; that’s quite a  
bit—almost a million barrels.”

Water demand is also increasing, with 
the average horizontal well consuming 
about 17.2 MMgal of water, he said. In 
fact, water use for fracking operations 
tends to be higher in the Haynesville, 
which uses 28 MMgal of water for 
horizontal wells, he said, while it’s 20 
MMgal and 19 MMgal for horizontals 
in the Midland and Delaware basins. 
The Williston Basin, he said, typically 
uses 9 MMgal of water per horizontal 
well. “There’s a dwindling amount of 
available hydraulic horsepower in a 
market that has a ceiling of sand supply 
that is restricting and limiting the ability 
of E&Ps to complete their scheduled 
completions,” Smith said.  

The hydraulic fracturing market through 2023 is 
expected to be tight. Horsepower and water 
demand are both projected to rise next year, 

and sand will likely continue to be an issue, according 
to Luke Smith, U.S. onshore analyst at Westwood Global 
Energy Group.

By third-quarter 2023, Smith expects horsepower 
demand to exceed 14 MMhp. In first-quarter 2022, 
the active horsepower was 12 million.

“That essentially indicates the market will be 
very tight. They will need newbuild additions or to 
reactivate Tier 2 crews,” he said.

But reactivation of Tier 2 crews is unlikely, he said, 
because the costs associated with doing so can range 
from $2 million to $8 million per crew, and engines 
may be six or seven years old.

“That’s steep,” Smith said.
The other alternative is going with a newbuild, 

which can be had for $20 million to $25 million, he 
said. “The horsepower that will meet that demand in 
2023 will likely come from newgen frac fleets.” 

At least seven newgen deployments and two 
conventional units are expected throughout the rest 
of 2022, he said.

“A lot of that deployment will ease the tightness in 
the horsepower market,” but it won’t likely meet all 
the demand, he said. “Essentially, the market’s going to 
be tight. The frac crew growth is going to be limited.”

Some jobs are simul-fracs, but Smith has observed a 
decrease in the use of simul-frac operations.

“A lot of that has to do with the amount of sand 
available. There’s definitely a shortage in the 
Permian,” he said. “We’ve heard from 
pressure pumpers that they’re not 
running as much simul-frac because it 
requires twice as much sand.”

Sand continues to be an issue and is 
expected to be problematic into 2023.

In first-quarter 2020, the Mine 
Safety Health Administration 
recorded 132 sand mines were either 
active or at 20% or higher utilization 
but only 94 sand mines in first-quarter 
2022, Smith said.

“A lot of Texas regional mines are still 
abandoned,” he said. 

Regional mines may be more than 100 miles away 
from a well site, while in-basin sand mines may be 

HORSEPOWER, SAND 
SUPPLY LIMITS SUGGEST 
TIGHT FRAC MARKET
Additional horsepower capacity will come online later this year, but it may not be  
enough to bridge the gap to projected demand.
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to the well and to properly scale that 
frac system for the given well spacing,” 
Weijers said. “Also, this has to be done 
at an economic optimum—finding a way 
to further reduce the cost to bring a 
barrel of oil to the surface. This (dollars 
per barrel of oil) reduction is currently 
addressed with more aggressive limited 
entry perforating, with associated 
efficiencies enabling us to treat a longer 
piece of the lateral at the same time.”

There are several ways in which costs 
of bringing a barrel of oil to the surface 
can be reduced. Among them is the use 
of locally sourced sand for proppant, as 
well as smaller-sized proppant, such as 
100 mesh.

“This is primarily to reduce transpor-
tation costs, a major cost of hydraulic 
fracturing operations,” Hill said. He 
noted that this is one of the areas where 
cost-cutting is tied to decarbonization.

Emission and cost cuts
“Emission reductions for fracturing oper-
ations are tied directly to costs, so there 
is significant incentive to reduce both,” 
Hill said. “A huge source of emissions for 
fracturing is truck traffic. For example, 
a typical South Texas frac job requires 
about 900 truck trips just to transport 
the proppant to the well site. If water 
also has to be trucked, that is hundreds 
more 18-wheeler round trips, so com-
panies are building pipeline systems 
to transport the frac water to their well 
sites and using locally sourced sand as 
proppant to reduce the miles of truck 
transport required.”

Another significant trend that ties 
cost-cutting and decarbonization efforts 
is the ongoing shift from diesel to 
electric and natural gas-fueled frac fleets.

“Lower emissions are certainly a 
driver. Our customers and even some of 
our vendors are keen on understanding 
how our equipment will help them meet 

The shale industry has evolved considerably since 
its early days, and this evolution continues as 
producers keep pursuing technological advances 

and efficiency gains. While significant advances involving 
hydraulic fracturing and downhole completions technol-
ogies were previously made during commodity price 
downturns, the current high-price environment does not 
appear to have stopped the pursuit of new gains.

Cost efficiency remains a priority, but there are 
also other drivers of technological advances that 
have emerged, including decarbonization. The 
industry is also taking a more sophisticated approach 
to gathering downhole data and responding to it 
more quickly.

There is room for improvement, however, and 
as the industry seeks ways to improve, it can also 
be expected to increasingly embrace automation 
and digitalization. Another factor to consider is 
that shale basins are maturing, and producers are 
increasingly moving out from their core areas into 
more challenging acreage. Against this backdrop, 
improving the efficiency of completions and boosting 
well productivity becomes even more important.

Fracking trends
There are several areas in which fracking and comple-
tions technology has advanced during recent years as 
producers have sought to maximize production. Ac-
cording to Dan Hill, regents professor and noble chair 
at Texas A&M University’s Harold Vance Department 
of Petroleum Engineering, major trends in fracking 
technology have recently included the increased use 
of proppant and fracture fluid, with 2,000 lb/ft of 
proppant now the average. Laterals have also become 
longer, with 10,000-ft wells now common, Hill told 
Hart Energy. Tighter spacing between perforation 
clusters and fewer perforations per cluster is another 
recent trend.

“This is aimed at creating denser networks of 
fractures and to facilitate limited entry effects to 
fracture more clusters in each stage,” Hill said.

Liberty Oilfield Services’ vice president of 
engineering, Leen Weijers, also highlighted this trend 
as being among one of the most significant.

“On the downhole side, there are continuous 
efforts to create larger, denser fracture networks that 
act as the plumbing system to get oil and gas back 

SHALE PRODUCERS 
CONTINUE PURSUIT OF 
FRACKING ADVANCES
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Service companies are working to help operators get the most out of aging fields while  
cutting costs and emissions.
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their emission commitments,” Weijers said. 
“Reduction in fuel cost goes hand in hand 
with this goal.”

Liberty is tapping into this trend with 
its digiFrac offering, whose rollout will be 
driven by customers that want to achieve fuel 
savings by switching from diesel to natural 
gas, Weijers said.

“We are putting significant effort into 
our digiFrac system, which will run on 
100% natural gas, and, depending on 
the source of the natural gas burned in 
modern frac engines, the price can be 
20% to 40% of the cost of diesel,” Weijers 
said. “This is a significant source of 
savings on dual-fuel and gas reciprocating 
engines, and these savings alone can go a 
long way to justifying the upgrade to the 
next generation of equipment.”

The company is now testing a new offering, 
digiFrac Prime, which is aimed at providing 
even further fuel savings by “mostly skipping a 
few steps in the power transfer.”

Other oilfield service providers are also 
embracing the shift away from diesel in 
fracking operations.

“As today’s fracture operations become 
more complex, the industry is realizing the 

benefits of an electric powertrain,” Halliburton’s vice 
president of production enhancement, Shawn Stasiuk, said. 
“Electric fracturing is another important advancement. 
In addition to lowering emissions and fuel costs, the 
performance of these electric systems supersedes 
conventional engines. These machines deliver higher and 
more consistent horsepower, they are more reliable, and 
simpler to maintain and operate. Today’s electric fracturing 
technology delivers on reduced emissions and fuel cost 
savings, without having to sacrifice on the performance 
required to deliver today’s high-intensity fracture 
operations.”

Stasiuk sought to emphasize the importance of cost 
when it comes to electric fracking.

“ESG is a key driver in every conversation, but so is cost, 
both for us and our customers,” he said. “The commercial 
construct of an electric offering needs to make sense first, 
and then we can leverage the lower emission benefit. We 
adopted an electric hybrid model that allows flexibility 
and customization, so more operators can begin to adopt 
this technology at a pace that works for them.”

Future of fracking
Halliburton Co. views low-emission fleets as one of the 
major drivers of fracking technology and looking ahead 
into the future. It considers intelligent fracturing, entailing 
automation and the use of real-time data, to be another 
major driver.
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Halliburton’s 
SmartFleet 
intelligent 
fracturing 
system was 
developed as 
the industry 
increasingly 
relies on real-
time data 
to improve 
performance. 

Liberty is 
constantly 
striving for 
further efficiency 
gains and aiming 
to step up how 
much it can 
pump. 
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“For intelligent fracturing, the evolution of adoption 
accelerates as we integrate digital and automation 
into a solution that an operator can scale,” Stasiuk said. 
“We provide solutions that deliver the digitization and 
automation of surface operations combined with the 
optimization of subsurface outcomes.”

Halliburton has developed its SmartFleet intelligent 
fracturing system and believes that as the industry 
increasingly embraces data and automation, this type of 
real-time system represents the future of fracking.

“SmartFleet is the culmination of many years of listening 
to the toughest challenges our customers face in hydraulic 
fracturing,” Stasiuk said. “In particular, they pump millions 
of dollars of sand and fluid downhole and don’t fully 
understand the effectiveness of that investment. First, we 
want to understand what’s going on downhole, then we need 
a solution to act on real-time data to create more effective, 
consistent fracs. Just like the onset of MWD in drilling created 
the need for rotary steerable, the use of fiber optics for frac 
operations created a need for a tool to control the outcome 
of what we see downhole. SmartFleet is that tool.”

The importance of using real-time data was also 
highlighted by ESG Solutions, which was acquired by 
subsurface imaging and frac diagnostics company Deep 

Imaging in 2021. The transaction gave the 
companies an expanded suite of real-time 
analytical tools, according to ESG’s CEO 
David Moore.

“We’ve got a breadth of technologies that 
we can combine to provide real-time data 
so that they can make better completions 
decisions, and those completions decisions 
should drive value in production,” Moore 
said. “I think historically, if we look at any of 
the technologies, whether it’s downhole, 
borehole microseismic, our electromagnetic 
[EM] technology, or if they're using something 
like tracers—any of the technologies—they 
have to understand the efficacy of their 
completions are always still a look back, or 
a lot of them are. They’re starting to use 
pump data to make on-the-fly decisions stage 
by stage. We’re providing stage-by-stage, 
real-time borehole microseismic so that they 
understand what the fracture networks are 
doing on a stage-by-stage basis.”

Room for improvement
The use of real-time data could be better 
still, however, and Moore sees room for 
improvement.

“The thing that I still struggle with is that 
because of investment dollars, a lot of the 
production data isn’t shared right away,” 
he said. “And it’s hard for the customer to 
correlate the production they’re getting 
from a completion that happened a year 
ago when they’re already on to the next 
formula, the next model. We as an industry 
need to probably adopt things a little bit 
faster, so that we can pull it all together and 
make the right changes.”

Conversations are increasingly happening 
about operators moving away from following 
fixed models and completions recipes, 
Moore noted. And this will become even 
more important as they move away from 
what he describes as A acreage to B acreage.

“A lot of our customers entering B acreage 
really need to understand what’s going on 
and find the most effective plan, in real time, 
so that they can produce at the levels that 
they’re promising their investors,” he said.

More advanced diagnostics could also be 
helpful in other areas where there is room for 
improvement, according to Texas A&M’s Hill.

An all-electric 
frac site sees 
customers 
increasingly 
realizing the 
benefits of 
electric power 
trains as fracture 
operations 
become more 
complex. 
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to remain extremely tight for fracturing 
services. However, through our experienced 
people and an expanded supply chain, we 
are prepared for the increased activity and 
will continue to execute at the level the 
industry expects.”

Liberty has also run into some constraints.
“There have certainly been challenges 

in keeping up with rapid changes in prices 
for commodities such as sand and diesel, 
and associated with sourcing basic parts, 
such as air filters,” Weijers said. “The supply 
chain constraints of 2022 have also caused 
our digiFrac rollout, particularly the power 
component, to be rolled out somewhat later 
that we had initially intended.”

ESG’s Moore said his company has had to 
focus on becoming more efficient.

“We’ve had to figure out how to get the 
same fidelity in our technology, whether it’s 
our EM, our borehole microseismic [or] our 
fiber,” he said. “How do we get more efficient 
in deploying? Can we get the same fidelity 
with a smaller array?”

And while this has been challenging, the 
company has succeeded in making these 
efficiency gains, he added.

“Market challenges a lot of times equal 
innovation,” Moore said. “And we’ve done 
a lot of that through this, we’re not the only 
ones. And our customers have as well. They’re 
trying to figure out better ways to use the 
data. I think a lot of what the price is and the 
cost and everything going on in the world—
not just in our industry—has really started to 
drive innovation internally for us as well for 
our customers.”

This goes against the belief that most 
innovation happens during oil price 
downturns for the industry. Regardless 
of crude price levels—currently above 
$100/bbl—the pressure to innovate and 
pursue efficiencies does not look likely to 
ease anytime soon. Operators and service 
providers will likely keep experimenting 
with various technologies and methods, 
but momentum is picking up for some, 
such as the use of real-time data, more than 
others. This can be expected to drive the 
emergence of more dynamic completions 
models, and, with the industry increasingly 
having to target more challenging acreage, 
this is timely.  

“There is still a lot of uncertainty about the distribution of 
proppant in the created fracture systems, so more advanced 
diagnostic methods that can locate proppant far from wells 
would be of great benefit,” he said.

Beyond this, operators and service providers alike 
can be expected to continue their pursuit of efficiency 
gains and of doing more with less. This trend may have 
been accelerated by the oil price downturns of the 
past decade, but it has not gone away in the era of 
higher oil prices, as producers remain under pressure 
to prioritize shareholder returns and as rising costs 
squeeze margins for operators and service providers 
alike. Liberty’s goals serve as an illustration of this 
pursuit of continuous improvement.

“We are constantly striving for further efficiency gains 
and to safely pump a larger portion each day,” said 
Liberty’s Weijers. “Proof of that is the constant increase in 
sand throughput as measured per Liberty employee. Over 
the last decade, this metric has gone from about 800,000 
pounds per employee per year to 8 million pounds per 
employee per year. This is the result of numerous small 
improvements in technology and efficiency. We do not see 
a break in the trend of this key metric.”

Within that, there are several ways in which the 
company is pursuing additional efficiency gains.

“Two of the many initiatives we are working on focus 
on running pumps within a more restricted domain 
of interlocks, helping in a reduction of downtime and 
repair and maintenance cost; testing ‘hot swaps,’ where 
we can pull out and depressurize a horsepower unit 
while pumping the main job with remaining pumps, thus 
enabling our crew to conduct maintenance on this pump 
outside the red zone,” Weijers said.

Market challenges
The industry is now having to contend with new challeng-
es in the form of rising costs and supply chain constraints. 
Thus far, higher oil prices have helped operators to ramp 
up drilling and completion activity—albeit cautious-
ly—but they run the risk of being constrained by supply 
chain issues.

“Drilling and completion activity always follows oil and 
gas price trends, and that is happening again,” said Texas 
A&M’s Hill. “I expect drilling and fracturing activity will 
continue to increase until limited by the availability of 
drilling rigs or frac fleets.”

Constraints are starting to materialise in several areas, as 
evidenced by oilfield service providers’ recent experience.

“The market remains tight for hydraulic fracturing, and 
we remain sold out through the second half of the year,” 
said Halliburton’s Stasiuk. “Lead times on parts, pumps 
and people are constraining the number of spreads we 
can add to meet this demand, and we expect next year 
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to identify and compare historical 
techniques to current trends.

What’s next for fluid systems 
and proppant intensities?
In terms of the material composition 
of frac jobs, hydraulic fracturing 
methods have remained systemati-
cally the same for years. The process 
involves injecting high-pressure prop-
pant-laden fluid into a reservoir to 
increase surface area for hydrocarbon 
extraction. Fluid systems have trend-
ed in one direction in recent years 
with a strong shift between crosslink 
and hybrid fluid systems to pure slick-
water. Ultimately, over 80% of well 
completions now use pure slickwater 
fluid systems (Figure 1).

The U.S. hydraulic fracturing sector has undergone 
significant change in the past year as companies 
alter their initiatives and business strategies in 

response to market tightness, rising costs and a push 
for cleaner oilfield solutions. 

In the U.S. onshore region, operators are seeking 
innovative ways for improving customer value by 
boosting efficiencies or shifting away from diesel to 
reduce well costs. An uptick in demand for natural 
gas-capable fleets in 2022 has been a leading innova-
tion, reshaping the landscape of frac fleets traditional-
ly made up of Tier 2 diesel equipment. 

Alongside this, advancements in completion 
techniques, such as simul-fracturing or dual frac, 
continue to push completion efficiencies to new 
levels, achieving superior rates over traditional 
zipper fracturing operations. Leveraging Rystad 
Energy’s well level database and research, we have 
explored the U.S. hydraulic fracturing landscape 

HOW FAR HAS  
US HYDRAULIC  
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MARKET ANALYSIS



MARKET 
ANALYSIS

August 2022  |   HFT 11

Rystad Energy analysis shows that the use 
of hybrid fluid systems (slickwater systems 
with a tail end of gel or crosslink during 
higher proppant concentrations) has fallen 
by 6% in 2022 compared with 2020. With 
treatment rates in some cases well above 
100 barrels per minute (bbl/m), the need for 
crosslink fluid systems for proppant transport 
is typically not required. Ultimately, it comes 
back to cost savings as a friction reducer is 
traditionally a lower-cost chemical additive 
compared to crosslink and guar gel. 

So far in 2022, approximately 90% of com-
pletions in the Permian Basin, Bakken Shale 

and Appalachia have used slickwater fluid designs. Other 
basins, such as the Haynesville, Denver-Julesburg (D-J) and 
Midcontinent also heavily use pure slickwater designs but 
have also increased their use of hybrid designs.

Proppant selection has also shifted predominantly to 
100 mesh and, on a basin level, proppant intensities per 
well have stabilized (Figure 2). Since 2018, levels have only 
slightly increased compared to 2022 levels. However, the 
means of acquiring proppant continues to evolve. This 
year has been one typified by inflation and rising costs, 
particularly for diesel, which has led to an increase in 
last-mile trucking for proppant deliveries to frac locations. 
Because of this, mobile mini-mines have started to become 
popular within basins such as the Permian.
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Figure 1: US Land Fluid Systems
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Figure 2: US Land Proppant Intensities
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Figure 3: US Land Proppant Pumped Per Day
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Figure 4: US Land Proppant Per Day By Frac Type

By basin, 
the amount 
of proppant 
pumped per day 
has continued 
to increase since 
2018.

This chart 
compares single-
well, zipper frac 
and simul-frac 
operations to 
give an insight 
on the superior 
speeds that 
simul-fracs 
allow. 

These mobile mines are estimated to have nameplate 
capacity of approximately 750,000 short tonnes compared 
to a traditional in-basin sand mine, which typically has 
nameplate capacities of 3 million to 4 million short tonnes. 
What makes these mobile mini-mines interesting is their 
wet sand application over traditionally dried processes. 
Wet sand currently has not shown any immediate impact 
on the overall performance of hydraulic fracturing oper-
ations and again, it comes back to cost. Using wet sand 
removes the drying process, which reduces the overall cost 
of proppant material.

New stimulation methods 
While fluid and proppant selections have slowly shifted, 
completion speeds continue to steadily increase, with an 

average 8% increase in proppant pumped 
per day for U.S. land in 2022 compared to 
2021. Figure 3 breaks down by basin the 
amount of proppant pumped per day, which 
has continued to increase since 2018. The 
largest gains are in the Permian where prop-
pant pumped per day has increased 11% so 
far in 2022 compared to 2021 and by 24% 
compared to 2020. This is partly due to the 
increased use of simul-frac or dual frac within 
the Permian Basin compared with others.

So far in 2022, Rystad Energy estimates 
that 84% of all simul-frac operations are in 
the Permian, with a smaller percentage in 
the Eagle Ford Shale and D-J Basin. Simul-
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fracturing involves using a single frac spread  
to stimulate two wells while dual frac is 
essentially a simul-fracturing operation but 
with two frac spreads. In 2022, pproximately 
9% of all horizontal wells were completed 
with either technique, the largest adoption 

rate to date. Essentially by completing two wells at once, 
operators can decrease cycle times and realize first oil at 
a quicker rate. Figure 4 compares single-well, zipper frac 
and simul-frac operations to give an insight on the superior 
speeds that simul-fracs allow. Despite simul-fracturing not 
currently having a significant influence on other basins, 
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Figure 5: US Land Equipment Landscape At Year’s End
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expected to grow 
to 36%.
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completion speeds continue to increase as crews and 
equipment become more efficient.

Next generation fleets impact
As ESG initiatives rise up the corporate agenda, the 
equipment landscape has begun to evolve amid the 
race to a cleaner oil field solution in hydraulic fractur-
ing. Cutting carbon emissions by displacing diesel as 
a primary fuel source continues to be used by many 
E&Ps. Pressure pumpers have responded in recent 
years by transitioning legacy diesel pumps to upgrad-
ed dual fuel (DF), dynamic gas blending (DGB) or 
electric solutions. DF or DGB pumps both use natural 
gas to offer partial diesel displacements of between 
50% and 85%.

This transition to natural gas-capable fleets continues 
to be prioritized as diesel prices top $5 to $7 a gallon, 
pushing out well costs by $500,000 in some cases. Rys-
tad Energy estimates that DF or DGB currently make up 
30% of total inventory, representing a 12% growth since 
2020. By end-2022, this is expected to grow to 36% as 
shown in Figure 5. These fleet types continue to be in 
high demand and remain sold out for the year to date. 
The bulk of these fleets reside in the Permian, Appa-
lachia and Eagle Ford, but as more operators focus on 
cost-saving measures, this trend is expected to continue 
to grow.

Like DF and DGB, demand for electric frac (e-frac) 
is also soaring due in part to their 100% substitution 
rate. While e-frac has existed since 2016, the push 
toward a greener oilfield solution did not properly 

start until 2020, which caused a domi-
no effect leading to nearly every major 
pressure pumper having or building an 
electric offering. These fleets typically 
leverage a large 35 megawatts turbine or 
multiple natural gas-reciprocal engines as 
a power source, allowing the operator to 
save by completely switching off diesel. 

Despite the high demand, Rystad Energy 
estimates that e-frac currently holds a 5% 
share of the total fleet inventory, with the 
expectation that it will rise to 8% by end-
2022. Both e-frac and DF/DGB fleets can use 
field gas, which provides additional benefits 
for E&Ps. With the use of gas processing 
skid systems, operators can transfer well gas 
directly to fuel their operations, cutting fuel 
costs by an estimated 70% to 80%.

The driver for these changes is a focus on 
cutting the costs of services and wells. This 
has been the name of the game in recent 
years as many E&Ps look to boost cash flows 
without increasing in scale.

While the industry has been traditionally 
slow to change, this year and last have shown 
how dynamically and rapidly the hydraulic 
fracturing sector can respond to client ini-
tiatives by transforming completion speeds 
using new techniques, a trend which will 
ultimately change the landscape of hydraulic 
fracturing equipment.  
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supply at year-end would be below the 
2019 level, and that tightness would 
remain in the market.

Takeaway constraints
Singh said it is likely that takeaway 
capacity constraints in the Permian 
Basin could bottleneck supply additions 
this fall; brownfield capacity additions 
for three of the existing pipelines in the 
region—Permian Highway, Gulf Coast 
Express and Whistler—are in the works 
but will not come online until the end 
of 2023.

Meanwhile, production growth in the 
largest producing region, Appalachia, is 
constrained by limited pipeline capacity 
out of the Marcellus Shale. Analysts 
say that market tightness is unlikely to 
quickly abate, keeping prices higher 
long term. 

Credit Suisse is projecting that the gas 
market will likely remain tight through at 
least 2025.

“A major contributor to the current 
disruption and tightness of global gas 
markets is Europe’s surging demand for 
liquified natural gas in order to replace 
Russian pipeline gas,” the investment 
bank said.

All of which will “support prices amid 
slower supply growth over the coming 
months, in our view,” Barclays’ Singh said.

But meanwhile, U.S. extraction 
innovation continues to raise domestic 
natural gas production to new heights. 

Geopolitical mechanizations, domestic supply 
disruptions and the energy transition are 
coalescing into a tight market that stands to 

maintain high commodity prices.
Between July 2021 and June 2022, the average 

monthly spot natural gas price at the Henry Hub 
benchmark more than doubled, rising by $3.86/
MMBtu from $3.84/MMBtu in July 2021 to $7.7/
MMBtu in June 2022, according to the U.S. Energy 
Information Administration (EIA).

Low inventories have remained below average 
levels as demand growth generally has outpaced 
domestic production growth. Indeed, the average 
inflation-adjusted monthly Henry Hub spot price 
reached a 12-month high of $8.17/MMBtu in May 
2022—the highest price since November 2008, the 
EIA reported in July.

A cursory look at mid-2022 inventory doesn’t 
explain the high spot and prompt-month pricing, 
said Barclays analyst Amarpreet Singh. Rather, it is 
the underlying supply-demand dynamics driving the 
unusual price points.

For example, the EIA’s working storage total of 1.9 
Tcf is almost 16% below the five-year average of 2.2 
Tcf but still above the 2018 average. All told, the 
cumulative change in working inventory is trailing the 
previous 10-year average by 240 Bcf year-to-date.

“Two key trends to highlight are a) a slowdown in 
domestic supply growth due to capital discipline and 
plateauing unit productivity in key tight oil and gas 
regions and higher net exports due to the ramp up in 
LNG shipments; and b) significantly reduced elasticity 
of demand from the power generation sector due to 
capacity reductions and tight coal markets,” Singh said.

The EIA forecasts production this year will gain 2.6 
Bcf/d from 2021. However, this still implies that net 

GLOBAL TENSIONS, MARKET 
DISRUPTIONS LIKELY 
MAINTAIN HIGH NATURAL 
GAS PRICES
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Since 2001, supply has grown 80%. Between 
2005—when production snagged at 18,927,095 
Mcf—and the 2021 figure of 37,011,455 Mcf, 
growth reflects a staggering 96%.

The EIA is targeting U.S. production of dry 
natural gas to increase again this year—but not as 
much as demand. The agency in June estimated 
natural gas production in 2022 to average 96.5 
Bcf/d, a 3% increase from 2021.

IEA forecast
Despite its previous rhetoric detailing the 
countries mired in energy poverty that 
desperately need natural gas as a bridge fuel to 
a greener economy, the Paris-based International 
Energy Agency (IEA) is a consistent contrarian 
that routinely drags down demand figures.

The agency said in 2020, global demand shrank 
1.2% and fell to 3,970 Bcm—below the floor 
estimated in 2019 at 4 Tcm.

And while IEA had previously forecasted 
demand growth, the agency in July did an abrupt 
about face with its “Gas Market Report.” This 
summer, its crystal ball showed a total rise of 140 
Bcm in global gas demand between 2021 and 
2025—less than half its earlier estimate and a 
reduction from the 170 Bcm increase last year.

This contraction is a result of Russia’s war in 
Ukraine, supply disruptions and the incumbent 
high prices as the leading the downward revision, 
according to the IEA.

“The turmoil is damaging natural gas’ 
reputation as a reliable and affordable energy 
source, casting doubts about the role it was 
expected to play in helping developing 
economies meet rising energy demand and 
transition away from more carbon-intensive 
fuels,” the agency said in a statement.

The IEA’s assessment is not a common one.
Indeed, the agency’s position is simply wrong, 

said energy business advisor Dallas Salazar, CEO 
of Atlas Consulting Ventures.

“That prognostication is just a joke,” he told 
Hart Energy. “I don’t have any rational explanation 
for why they continue to beat that drum.”

Takeaway infrastructure is lacking in some of 
the U.S.’s gassier plays like the Marcellus and the 
Utica, but the Haynesville has ample capacity for 
growth, Salazar said.

“The only cap on natural gas demand 
is the supply,” he said. “And that supply is 
currently capped mostly by the U.S. and 
how quickly can we build export facilities, 
which are incredibly complex and expensive 
infrastructure developments.”

But demand is only heightened by the world’s 
current events. And many parts of the world are 
building import facilities to transition to natural 
gas from coal, so the market’s tightness will 
concentrate, Salazar said.

“There is something to be said about the 
old Aubrey McCLendon phrase [advising] to 
build the supply economy before you build the 
demand economy,” Salazar said. “This is the vision 
of McClendon coming through natural gas. It is 
the bridge fuel.”  

Selected US Average Natural Gas Prices, 2017-2022 ($/Mcf)

NGPL Composite 
Spot Price/ 

Mont Belvieu

Henry Hub 
Spot Price

Citygate 
Price

Electric Power 
Price

2017 Annual Average $6.92 $2.99 $4.16 $3.51 

2018 Annual Average 8.20 3.15 4.23 3.68

2019 Annual Average 5.49 2.56 3.81 2.99

2020 Annual Average 4.47 2.03 3.43 2.48

2021 Annual Average 9.02 3.89 6.11 5.16

2022 4-Month YTD* $11.72 $5.14 $5.66 $6.05 

2021 4-Month YTD 7.34 3.29 6.48 6.52

2020 4-Month YTD 3.79 1.86 3.17 2.43

* Only data through the end of April 2022 is currently available.
Source: U.S. Energy Information Administration

US Natural Gas Supply And Consumption, 2017-2022 (Bcf)

Marketed Production Consumption

2017 Total  29,238  27,140 

2018 Total  33,009  30,139 

2019 Total  36,447  31,132 

2020 Total  40,614  30,472 

2021 Total  41,483  30,283 

2022 4-Month YTD*  13,949  11,745 

2021 4-Month YTD  13,321  11,188 

2020 4-Month YTD  13,917  11,289 

* Only data through the end of April 2022 is currently available.
Source: U.S. Energy Information Administration

Annual US Natural Production By Select Regions,  
2017-2021 (Volume in MMcf)

2017 2018 2019 2020 2021

Colorado  1,706,364  1,847,402  1,986,916  1,990,462  1,876,335 

Gulf of Mexico  1,060,452  974,863  1,015,343  789,262  769,870 

Louisiana  2,139,830  2,832,404  3,212,318  3,206,163  3,383,977 

New Mexico  1,299,732  1,493,082  1,769,086  1,948,168  2,327,871 

North Dakota  593,998  706,552  850,826  882,443  945,452 

Ohio  1,791,359  2,403,382  2,651,631  2,378,902  2,266,636 

Oklahoma  2,513,897  2,875,787  3,036,052  2,786,366  2,571,834 

Pennsylvania  5,453,638  6,264,832  6,896,792  7,148,295  7,692,658 

Texas  7,223,841  8,041,010  9,378,489  9,336,110  9,416,660 

West Virginia  1,514,278  1,771,698  2,155,214  2,592,319  2,760,429 

Wyoming  1,590,059  1,637,517  1,488,854  1,306,368  1,237,709 

U.S. Total  29,237,825  33,008,867 36,446,918  36,202,446  37,011,455 

Source: U.S. Energy Information Administration
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But over the years, technologies have 
improved while decreasing in cost. As a 
result, technologies such as fiber optics 
can better inform operators on how 
fracs in horizontal wells are performing, 
and new software can help inform an 
operator about the distance and direc-
tion the fractures traveled. Fracturing a 

There’s a lot riding on getting a hydraulic fracture 
right, but gauging frac efficacy in horizontal well-
bores is becoming easier.

In the early years of the shale revolution, opera-
tors had little visibility in what was going on in their 
unconventional wellbores. They had to rely on inexact, 
time-intensive or costly approaches to see how their 
fracs were performing. 

SHEDDING LIGHT  
INTO THE WELL

ARTICLE BY

JENNIFER PALLANICH
SENIOR EDITOR

Intelligent fracturing integrates newly affordable tech that gives  
operators  subsurface visibility and control.

FRAC EFFICACY

This image shows 
pre-fracture S-wave 
diffraction. A baseline 
time lapse seismic 
survey was conducted 
using 91 surface seismic 
(P-wave Vibroseis) 
source points prior 
to hydraulic fracture 
stimulation of the well. 
Data was recorded via 
a fiber optic DAS cable 
cemented behind casing 
then processed using 
a diffraction summing 
algorithm. The resulting 
image is a depth image 
with the top of the  
image at an elevation  
of -7,000 ft. 
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well is all about increasing the permeability 
in a rock to provide a pathway for fluids and 
gas to move from the rock into the wellbore. 

“An important question to ask is, ‘What is the 
efficacy of my frac?’” said Brian Fuller, Sterling 
Seismic’s vice president of reservoir geoscience. 
“You put $100,000 to $200,000 per frac stage 
into a well, maybe do 30 to 40 frac stages in a  
well, [and] before long it adds up.”

One of the ways engineers analyze the 
efficacy of a frac is to see how much oil and 
gas is coming out of a reservoir that can be 
attributed to a specific frac stage.

“It’s an inexact science,” he said. “It’s hard to 
see how much fluid is coming from a specific 
frac stage. You may have five to 10 perfs in 
a frac stage but not know exactly how much 
fluid is coming out of an individual perfora-
tion or group of perforations.”

The microseismic method uses seis-
mometers or fiber optic sensing to detect 
microearthquakes associated with fluid 
pumped into the borehole and reservoir. 
The microseismic events may indicate how far 
fluids and proppants are going out into the 
reservoir. Using microseismic, the question 
of whether the sand is propping open the 
fracture remains unclear, however, Fuller said.

“Not every microseismic event is a place 
where proppant has gone into the reservoir,” 
he said, but it “offers clues” about how far 
from the wellbore the sand may have traveled.

A third method, coring, involves placing 
colored proppant downhole in different frac 
stages and seeing where different colored 
sand ends up after the post-frac core is ex-
tracted from the reservoir. While expensive, 
it makes it possible to “really put your finger 
on how many fractures were generated,” 
Fuller said. At the same time, coring doesn’t 
shed as much light on the full dimensions of 
fractures, he said.

It is important not just to know fracture length and 
height, but also how wide they are. And those fracture 
widths can change over time, Fuller said.

Another way to gauge frac efficacy has been trial and 
error, said Delaney Leigh, senior product champion for 
production enhancement at Halliburton Co. Operators 
evaluated fracture efficacy in the unconventional market 
with “the best information available,” she said.

But waiting on production to see which frac designs are 
more productive means a long learning curve. “They could 
have 100 wells before they understand the impact of the 
design,” she said.

On top of that, uncontrolled variables such as rock prop-
erties, parent-child well relationships and inconsistencies 
on how jobs are executed also come into play, she said.

“In most cases, when comparing fracture designs, operators 
are considering if a stage was successfully done or not based 
on what they’re seeing at the surface,” Leigh said. “There is 
little visibility into what’s going on downhole.”

But intelligent fracturing can help change that. Integrat-
ing subsurface insights, automation and machine learning 
gives real-time visibility and control over fracture out-
comes, she added.

One way to gain visibility downhole is through 
distributed acoustic sensing (DAS), which uses fiber to 
provide direct measurements of downhole conditions 
up to the surface.

An instrumental approach
Instrumenting wells with diagnostics and real-time analytics 
can solve for subsurface uncertainty and accelerate the 
learning curve, Leigh said.

In the past, fiber optics have been cost-prohibitive and 
operationally complex. Successfully placing fragile glass 
into a wellbore was not something that could be done on a 
broad scale in the past, Leigh said.

“That’s changing, and it’s changing pretty quickly,” she said.
The cables going into the ground now are a scalable 

solution at a fraction of the cost compared to three years 
ago, she said.

Halliburton has invested a lot of R&D effort and money 
into making fiber optics a scalable technology for routine 
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illustration 
of fiber optic 
installation  
at a pad. 
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downhole use. Part of that effort has focused on making 
sure the fiber optics are easier to install. The installation 
planning and preparation time has decreased from months 
to weeks, she said.

“We’re optimizing the cable design to survive the opera-
tion it’s designed for,” she said.

Now, she said, the cost is less than half of what it once 
cost to be run in a horizontal well, and it can be done in 
less time as well.

Halliburton’s solution uses mapping sensors to locate 
the position of the fiber optic cable in the well to elimi-
nate an additional wireline mapping run. Leigh said these 
sensors ensure perforating guns can orient away from the 
fiber cable.

The fiber optics monitoring has “come a long way,” and 
more operators use the technology as part of their routine 
completion approach, she said.

“The future is bright. They use downhole sensors to 
understand how fracs are performing,” Leigh added. 
“Having DAS and DTS [distributed temperature sensing] 
information gives you a direct subsurface measurement of 
where your frac fluid is going in the well.” 

But having that knowledge is only part of the equation. 
The other part is how quickly the operator acts on that 
feedback, she said.

Halliburton has integrated measurements and auto-
mation to react to fracture behavior in real time, she 
said, adding that the real prize is the ability “to respond 
to what’s going on in real-time downhole on location 
while pumping.”

The combination has allowed operators to reduce the 
learning curve from months to minutes, which makes “bet-
ter fracs on every pad by knowing what’s happening in real 
time and acting on it,” Leigh said.

Halliburton’s SmartFleet intelligent frac-
turing system, commercialized in 2021, uses 
intelligent automation that relies on the 
improved fiber optics and real-time analytics 
to help operators see and control the efficacy 
of their fracs.

The result, she added, is better fluid 
distribution across the entire lateral as well 
as improved well economics. According to 
Halliburton, SmartFleet operations have 
improved the uniformity of fluid distribu-
tion across perforation clusters by 20% on 
average while also enabling operators to 
remove redundancy in completion costs. This 
reduces their average completion cost by 
15%, the service company said.

In one Permian Basin deployment, an 
operator wanted to reduce fluid usage and 
screenouts. SmartFleet reduced the volume 
of fluid pumped from 70 bbl/ft to 60 bbl/ft 
for a total of 110,000 bbl less water per well 
and 20 hours less pump time while reducing 
screenouts by 50%, according to Halliburton.

In another Permian deployment, the 
operator wanted to increase stage length 
to reduce interventions, time and cost. 
Using SmartFleet increased stage length 
by 80% and resulted in 50 hours less on 
location. It also increased fluid distribu-
tion across clusters by 30%, according to 
the service company.

“When operators can see and control 
what’s going on in real time, they can make 
better choices that affect the entire cost of 
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This image shows post-fracture S-wave diffraction. The second time-lapse seismic survey was recorded four months after 
the well had been hydraulically stimulated during which time flowback and production operations were executed. Data 
acquisition for the second survey was as near to identical as possible to the baseline survey data acquisition. The seismic 
data were processed in a surface consistent manner and the same diffraction summing algorithm was applied to the 
second survey as in the first survey. The post-frac shows significantly more and higher-amplitude diffraction events than 
the pre-frac. 
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ownership,” Leigh said. “In a perfect world, 
we would have distributed sensors in every 
well, strapped to every string of casing that 
goes downhole.”

Changes over time
DAS data is critical to Sterling Seismic’s ap-
proach to evaluating frac efficacy. The company 
uses artificial intelligence (AI) assisted data 
processing technology based on the diffraction 
and reflection of seismic waves to generate seis-
mic images around the wellbore. The resulting 
images can be combined with rock mechan-
ics analysis to measure changes over time in 
reservoir characteristics like pore pressure, rock 
stress, stress direction and fracture density.

By processing wave diffraction data before 
and after a frac job, Fuller said, it’s possible to 
get a time lapse view of the number, loca-
tion and size of fractures. Time lapse DAS 
reflection data and rock mechanics can also 
be used to estimate production-induced 
pressure drawdown.

The AI technology can then analyze that 
data to locate “where most of your fracture 
energy is,” Fuller said.

As such, it can also show a lack of events to 
identify potential targets for later refracs. The 
same approach can also be used throughout 
the life of the field, he said.

That time lapse approach can provide 
additional information, such as where fluid is 
entering the borehole and where in the res-
ervoir it is coming from, he said. It’s possible 
that it can also answer crucial questions such 
as fracture width, he said.

“Is it a millimeter or 100 millimeters? We’re 
getting there,” Fuller said.

In terms of the methodology’s accuracy, 
there’s not a perfect overlay of P wave and 

S wave over compressional and shear wave diffraction 
images, he said.

“The real world’s not that simple,” Fuller said. “There are 
a lot of places where they overlay nicely and some places 
where I see one and not the other.”

Further, he said, “I don’t have direct evidence that what 
I’m seeing is a wide fracture versus a thin fracture, but ac-
cording to modeling, we should be able to see the amount 
of energy that comes from a diffractor is a function of the 
type of wave and the width.”

Sterling has been working with fiber optics company Ziebel.
“Ziebel does a lot of passive listening for reservoir 

gurgling,” Fuller said. “Where there’s a lot of gurgling or 
low-amplitude seismic signals, it is assumed that fluids are 
entering the borehole.”

And as long as there is fiber in the borehole and a 
seismic source at the surface, Sterling can apply the AI-
based technology.

Because reservoirs change over time, Fuller said, this 
type of assessment can provide operators a lot of value.

“Fractures open and they close,” he said. “If there’s pres-
sure drawdown in one area of the reservoir, then stress is 
reduced elsewhere.”

Fractures may have been closed in a high-stress area, but 
the fractures can open in response to the reduced stress, he 
added. As such, it could lead to production in other areas.

“These reservoirs change over time, and where fluids are 
coming into borehole changes through time,” Fuller said.
Repeating the assessment of a wellbore over time helps 
show where those changes are happening.

“If at one time a well produces from one location but 
another part of the well never sees production, then there 
is potential to profitably refrac that nonproductive area,” 
he said. “We know there may be virgin production we’ve 
never even touched there.”

Sterling has applied this technology to fields in the Mid-
continent basins, so the next step is to commercialize it.

“It’s clear we have something here,” Fuller said. “We 
want to learn more, get more people and companies 
involved in it.”  
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Julie Fidoe, director of marketing for 
production chemicals at ChampionX, a 
global oilfield service company. “One 
of the things the chemical technologies 
business has always been focused on is 
partnering with our customers to honestly 
evaluate current operations and products 
to focus innovation on immediately 
employable enhancements that move all 
of us closer to our future goals.”

Lower costs, lower carbon
ChampionX is among the companies 
committed to sustainably focused 
innovation. After acquiring Tomson 

Growing political turmoil and record-breaking gas 
prices are reigniting the demand for responsibly 
produced domestic oil and gas. New technologies 

are helping the energy sector answer that call. Many of 
the products being launched are paired with existing 
equipment or infrastructure to help companies optimize 
production economically while meeting ESG goals.

Whether it’s a technology that is lowering carbon 
emissions from chemical management programs or 
optimizing production with artificial lift systems, inno-
vative products throughout the industry are helping 
operators do more with less.

“The key to creating real, adoptable change within 
the industry is to recognize the importance of steady, 
iterative improvements to existing technologies,” said 
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Above, ChampionX’s 
plunger lift tools help 
operators in tight 
oil plays optimize 
production economics as 
horizontal wells mature 
and product output 
begins declining. 

EMERGING TECHNOLOGIES 
AIM TO FURTHER OPTIMIZE 
US PRODUCTION
Upstream companies working to boost production responsibly and affordably are being aided by 
groundbreaking new products that are reimagining the future of supply.
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Technologies in late 2021, it launched a nanotechnology 
platform to enhance the performance of existing production 
chemistries. When applied to its Total Scale Management 
Program, the technology has demonstrated a 300% 
extension to the historical scale squeeze lifetime in more 
than 150 applications to date. As a result, the XR (extended 
release) portfolio provides a reduction in required well 
intervention, and with that, a decrease in associated 
operational maintenance expenses and carbon footprint.

“That means operators benefit from reduced TCO [total 
cost of ownership] and carbon footprint associated with 
three times fewer chemical injection requirements over the 
lifetime of the well,” Fidoe said. “Additionally, by enhancing 
scale control, we are increasing the amount of protected 
oil produced. Ultimately, this technology drives all our ESG 
goals by supporting efficiently and responsibly produced 
oil and gas reserves while maintaining profitability.

“While we have been working on these developments 
for decades, this is worth talking about right now because 
it shows how we are helping companies do more with 
less—and that’s a fundamental of true sustainability.”

Pumping up the progress
To help those working in unconventional plays operate 
more efficiently, ChampionX has introduced several tech-
nologies for electrical submersible pumping (ESP) systems. 
The Woodlands, Texas-based company launched its new 
High Rise series pump line this year. The line achieves up 
to 33% greater lift per pump, helping to minimize rig time 
while reducing carbon footprint.

“The Oculus technology that’s integral to the High Rise 
hydraulic design provides greater lift with fewer actual 
pumps,” said David Baillargeon, engineering supervisor 
for ChampionX’s Unbridled ESP Systems. “Wells that 
previously required five or six pumps now need just 

three or four to achieve the same amount of lift. There’s a 
benefit to that: a 1-ton reduction in carbon emissions and 
20% fewer heavy metals per ESP install with the High Rise 
pump line versus previous technology.”

Another advantage of the new pump series is greater 
gas handling capabilities, he said, adding: “Gas interference 
in ESPs is a significant challenge, and based on extensive 
testing, we have documented that High Rise pumps can 
handle up to 52% free gas.”

Baillargeon also noted that the new pump line has a wide 
operating range—200 bbl/d to 7,500 bbl/d—and improves 
pull strength by 40%.

“This is important in the unconventionals 
where the flow rate changes rapidly,” he 
said. “A wider operating range helps avoid 
system changeouts as production declines. 
And, greater pull strength helps mitigate 
the potential to part a unit downhole while 
extracting an ESP from these deviated wells.”

Performance gains
ChampionX’s new technologies often focus 
on helping customers achieve performance 
gains through incremental design improve-
ments and application engineering. For 
instance, through its plunger, lubricator and 
bumper spring designs, ChampionX plung-
er lift tools now extend to wells capable of 
producing up to 300 bbl of fluid a day—an 
increase that expands the plunger lift’s appli-
cation range.

The boost is especially impactful in tight 
oil plays such as the Permian Basin and 
Bakken Shale, where plunger lift can help 
optimize production economics as hori-
zontal wells mature and production output 
naturally declines.

“Solutions like this can be very significant 
when you multiply it across a number of 
wells in an operator’s field,” said Brent Cope, 
plunger lift product line manager at PCS 
Ferguson, a ChampionX business unit. “Pro-
duction from each well is more consistent, 
and the plunger reduces flowing bottomhole 
pressures to sustain maximum daily rates.”

In April, ChampionX’s Edmonton, Alber-
ta-based business unit, Pro-Rod, launched 
another such potentially impactful technolo-
gy: AnX coiled rod. The technology features 
a continuously applied, patent-pending 
coating that actively prevents corrosion to 
the underlying steel coiled rod.

The results are improved rod string run 
times in challenging well conditions, keeping 
production online and reducing the frequen-
cy of workovers to mitigate corrosion-related 
damage to the rod string and other down-
hole equipment, said product line director 
Alex Perri.

“The early results have been very prom-
ising in wells with corrosive and abrasive 
conditions,” Perri continued.

Boosting production
Locus Bio-Energy Solutions manufactures 
biosurfactants—fermentation-produced, 
zero-carbon chemistries used in numer-
ous upstream and midstream products. 
Considered more versatile than traditional 
surfactants and other bio-based surfactants, 
biosurfactants today represent a $4 billion a 
year global oilfield market.

Locus produces biosurfactants at scale 
that are tailored for a multitude of applica-
tions, including completion and stimulation 
formulations that can release more trapped 
oil. The biosurfactants, which are the size of 
human DNA, are injected into conventional or 

The AnX coiled 
rod technology 
could help 
improve rod 
string run times 
in challenging 
well conditions, 
keeping 
production 
online and 
reducing the 
need for repairs 
caused by 
corrosion. 
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unconventional reservoirs, lowering interfa-
cial tension and contact angle, which enables 
production of residual oil. Their nanoscale 
molecule size allows them to reach the 
nanopores and fractures of reservoirs that 
typical surfactants could not.

 “This is absolutely unique,” said Locus CEO 
Jonathan Rogers. “These biosurfactants were 
known for about 50 years-plus, but previous-
ly they were only viable commercially for the 
personal care industry or high-end cleaners. 
Now, at Locus, we have a lot of intellectual 
property rights around novel fermentation 
processes that can produce these at volumes 
needed for use in the oil and gas industry. 
And we can make them at the price point 
that allows us to design truly innovative 
oilfield chemistries with results you just can’t 
get with other surfactants.”

The chemistries also help companies 
achieve their ESG goals, as the biosurfactant 
ingredients are fully biodegradable, zero 
carbon, sustainable (made from sustainably 
produced agricultural products) and can 
boost the amount of production at a given 
shale well, Rogers said. Since companies can 
yield more production from a single well 
with the product, they would be required 
to frac less wells to meet production goals, 
he added.

“It’s a very low-carbon way of getting 
more out of existing assets,” Rogers said. 
“It’s a game changer. One of the things 
people don’t realize is that these types of 
solutions are out there. With all the crises 
we’ve got in the world now, the realization 
is we can have domestic security and also 
have the lowest carbon barrels anywhere 
in the world.”

The company has treated more than 300 
wells since launching the biosurfactant-based 
products in 2018, and their customers have 
realized significant production increases and 
returns on investment. In some applications 
the biosurfactants require lower dosage 
rates (as little as two-thirds in frac fluids, for 
example) to work, Rogers said.

Locus biosurfactants are also helping 
companies with the ever-growing challenge 
of saltwater disposal. Every barrel of oil that 
is produced is accompanied by about 7.5 
bbl of saltwater as a byproduct. Finding 
ways to dispose of this water safely and 
responsibly has been a challenge for many 
operators, and Rogers said his company has 
developed biosurfactant-based products to 
help address these issues.

While producers are continuing to 
increase water reuse and recycling, there will 
continue to be a large need for sequestration 
of produced water in saltwater disposal 
wells. Locus has developed a product that 
Rogers said can reduce injection pressures 
by up to 20%, with 70% faster filtration 
in laboratory testing. The technology, he 
said, has proven to be an effective way of 

sustainably and affordably disposing produced water 
and can also provide benefits to saltwater disposal well 
operators by reducing oil carryover and recovering more 
skim oil. 

It all comes back to using new biosurfactant-based 
products in existing assets to meet or exceed ESG 
goals, Rogers added.

“We want the oil and gas industry to know that you 
don’t have to sacrifice cost or efficiency,” he said. “In fact, 
you can reduce your cost, increase your efficiency and 
profitability and be sustainable at the same time. It’s a win-
win situation.”
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Locus Bio-Energy Solutions manufactures biosurfactants—fermentation-produced, 
zero-carbon chemistries used in numerous upstream and midstream products. 
Considered more versatile than traditional surfactants and other bio-based 
surfactants, biosurfactants today represent a $4 billion a year global oilfield market. 

New technologies are helping the energy sector answer the demand for responsibly 
produced domestic oil and gas.
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The energy evolution
Deloitte’s “2022 Oil and Gas Outlook” report highlighted 
how emerging innovations are playing a role in 
reshaping oil and gas companies as the energy transition 
continues. It noted how some industry giants, such as 
Halliburton Co. and Baker Hughes Co., are working to 
accelerate groundbreaking technology as part of wider 
diversification efforts.

“However, digitalization will only help to a certain 
extent,” the report noted. “The sector needs to get 
even leaner and greener. Providing integrated solutions 
for decarbonizing upstream projects, implementing 
subscription-based revenue models or diversifying into 
the low-carbon space could be key enablers of the future 
[oilfield service] strategy.”

Artificial intelligence is playing a significant role in the 
energy shift, with some industry companies utilizing them 
as part of a wider commitment to eliminate emissions and 
identify efficiencies.

“Companies like bl [Plc] and Shell [Co.], which have 
both pledged to achieve net-zero carbon emissions by 
2050, are under increasing pressure to minimize their 
carbon footprint in compliance with the Paris Agreement,” 
according to a Report Linker report. “Shell is employing 
AI [artificial intelligence] technology to do predictive 
maintenance of individual pieces of equipment or entire 
systems to reduce their carbon footprint. This allows the 
corporations to foresee and handle probable equipment 
faults before they occur.”

Top trends
Upstream companies in the market for new products are 

often searching for technologies that solve 
one of three problems, said Sriram Srinivasan, 
senior vice president of global technology at 
Halliburton. A top priority for operators has 
been discovering technologies that will reduce 
the extraction costs of hydrocarbons, he told 
Hart Energy.

“This will allow oil and gas to remain a 
competitive option in the energy mix for 
years to come,” he said. “I’m especially 
excited about technologies that reduce 
extraction costs where digital technologies 
will play a key role. For example, in drilling, 
technology that will allow us to improve 
efficiencies in well design and plan better 
wells using past data or experience. 
Drilling automation technologies will allow 
Halliburton to drill faster and better quality 
wells, which will reduce costs during drilling 
and subsequent completion activities.”

Hydraulic fracturing is another area 
where automation can be used to reduce 
costs for both service companies and 
operators, he added.

Companies are also on the lookout for 
technologies that help operators increase 
production from existing assets, and 
technologies that will help lower the cost 
abandonment of declined wells.

“As the portfolio of declined wells becomes 
large, operators must deal with them at lower 
cost,” Srinivasan said.  

Locus Bio-Energy Solutions chief executive Jonathan Rogers (left) speaks with a researcher. The Ohio-based company’s 
nature-derived biosurfactants are recognized around the world for outperforming traditional oilfield chemicals. 
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Private practices
Private producers, some relatively 
small, are also more inclined to take 
advantage of existing midstream 
capacity when planning their drilling 
programs. They generally don’t have 

capital to build out their own gathering 
and processing systems and may not 
have additional volumes on their own 
to warrant midstream operators to 
invest in new capacity.

Godwin explained that advances in 
hydraulic fracturing techniques have also 
taken advantage of ready midstream 
capacity and capability. 

“Initially wells were completed one 
at a time,” he said. “The development 
of zipper fracs, where wells would 
be completed in pairs, was a huge 
increase in efficiency. Now with the 

Midstream capacity is widely seen as an 
important enabling factor in expanding 
U.S. hydrocarbon production, especially in 

unconventional plays. 
“What we see from the drillers and the pressure 

pumpers is that the activity is focused in the major 
basins,” said Jonathan Godwin, senior associate at 
Enverus. “The Permian alone accounts for 60% 
to 70% of all the new production we are 
seeing this year and next.”

For example, optimizing existing 
assets was a major reason why 
Crestwood Equity Partners acquired 
Sendero Midstream Partners. 
Crestwood owns and operates 
gathering and processing midstream 
assets as well as storage and logistics 
primarily in the Williston Basin, 
Delaware Basin, Powder River Basin and 
Marcellus Shale. 

On July 12, Crestwood closed a series of 
transactions in which it acquired Sendero Midstream 
Partners for $600 million in cash and First Reserve’s 
50% interest in Crestwood Permian Basin Holdings 
for 11.3 million Crestwood common units. Separately, 
on July 1, Crestwood completed the divestiture of 
its Barnett Shale assets for $275 million in cash. As 
a result, Crestwood has significantly expanded its 
operations in Eddy County, N.M., one of the most 
active counties in the contiguous U.S.

Current trends are expected to continue. 
“As we get exposure to higher prices, especially 

for gas, we are going to see even more demand 
development because producers have access to 
midstream exits for their molecules,” Godwin said. 
“That is especially the case when there is [liquids] 
weighting because that adds value.”

Godwin noted that while higher prices create 
demand for activity, there is a mitigating factor. 

“Frac crews and rigs are nearly fully utilized, and 
there appears [to be] little relief before 2024 for the 
market to loosen,” he said.

Another factor is the type of producer. 
“Of the rigs running now, at least 55% are in 

service to private developers,” Godwin said. “Their 
inventory is lower relative to the large and even 
mid-sized public producers. The privates are more 
sensitive to price, so they are the ones bringing on 
more rigs sooner.”

MIDSTREAM CAPACITY KEY 
TO SURGING PRODUCTION
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Water in and out as well as hydrocarbon transport sustain new completion techniques.

“As we get 
exposure to 
higher prices, 
especially 
for gas, we 

are going to 
see even more 

demand development 
because producers 
have access to 
midstream exits for 
their molecules.”

 

—Jonathan Godwin, 
Enverus
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cube, or wine-rack approach, 
anywhere from six to 20 wells 
on a pad can be completed 
in sets using simul-frac 
operations. Four at a time is 
most efficient, cutting total 
pumping time by 15% to 
25%; and pumping charges 
are probably the single 
biggest expenditure.”

Notably, cube development 
often includes water. 

“That is where the midstream comes 
in,” Godwin said. “They have to deliver 
water to the well to support these multiple 
simultaneous completions. The pumpers 
have their side of things down, but they lose 
efficiency if they are waiting for a water tank 
to fill.” 

Sand deliveries can also be a constraint, 
but that is not a midstream service.

Then the pipe has to be in place for big 
initial production of water, gas and liquids. 

“Midstream is important for both delivery 
and disposal,” Godwin said. “Recycling of 
produced water is more prevalent than 
ever, and it is an easy win both in terms of 
completion efficiency and ESG reporting.”

Riding the Permian crest
Spending more than 20 years on the 
producer side before moving to the 
midstream sector with Crestwood four 
years ago, Diaco Aviki, COO, explained that 
as producers plan to increase production, 
“returns and logistics matter,” as well as the 

economics of each well and field and readily available 
midstream capacity.

“I’ve never seen better coordination between shippers 
and carriers than what I’m seeing these days, even 
when I was on the producer side,” Aviki said. “Part of 
that is because lead times for midstream materials and 
equipment have gotten significantly longer, especially 
for electrical, computing and compression facilities. In 
recent years, we could just purchase items out of storage 
or rent compressor units as we needed them. That is not 
the case any more. We are buying for future activity and 
doing what we can to reuse existing equipment and move 
components from an inactive to an active basin.

“We’ve had producers in the Delaware Basin contact us 
in advance of issuing a formal request for proposal, just to 

The Herradura 
compressor 
station is 
Crestwood’s 
newest station, 
with capacity of 
more than 100 
MMcf/d. It was 
commissioned  
in April. 

“In the second half 
of 2022, we’ve got 

growth in all of our 
basins, particularly 
the oil-weighted 

ones: the Bakken, 
the Powder River and 

the Delaware-Permian, 
especially in New Mexico.”

—Diaco Aviki,
Crestwood Equity Partners
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understand our available capacity well into the future. I’ve 
never experienced that before in my career,” he said.

Impacts of growing production
Another important driver for that coordination is the 
upstream sector. 

“Most of the drilled uncompleted [DUC] inventory has 
come down in the past two years,” Aviki said. “There are still 
a few DUCs around but that is specific to some producers. 
Energy Information Administration data show that the dis-
parity between drilled and completed wells is closing.”

As producers move through their inventory from 
DUC hunting to infill drilling and in some cases on to 
step-out development, the upstream lead time also gets 
longer as well as more expensive. That increases both the 
opportunity and the need for close collaboration with the 
midstream industry.

“In the second half of 2022, we’ve got growth in all of 
our basins, particularly the oil-weighted ones: the Bakken, 
the Powder River and the Delaware-Permian, especially in 
New Mexico,” Aviki said. “That has really ramped up. In that 
territory we are primarily a gas-gathering operation.

“Infill drilling is where most of them are at these days,” he 
added. “That varies greatly by operator, with the private 
equity portfolio producers moving faster. There is one PE-
backed operator that has 19 rigs running. That is a massive 
program for the operator to keep up with and coordinate 
with their midstream providers. We have seen a steady pace 
of step-outs, notably in the acreage of Sendero Midstream 
Partners, the acquisition that closed in early July.”

Hitting all-time highs
The action is in the major plays, said Steve 
Hendrickson, president of Ralph E. Davis Associates, an 
Opportune company. 

“For oil, those are the Midland and the Delaware basins 
in the Permian, also the Bakken and the Eagle Ford,” he 

said. “For gas, those are the Haynesville in 
both Texas and Louisiana, as well as the 
Marcellus-Utica. Recently, I’ve heard the 
Permian is hitting all-time production highs. 
In the Haynesville and Marcellus core areas, 
the recent indicators are up from actual wells 
drilled to permits.”

In the Bakken in particular, Hendrickson 
noted that “in some cases, we have seen 
improved performance, even as spacing 
got tighter, rather than the level of EUR 
degradation that we often do. That could 
be from improvements in completion 
technology or perhaps from beneficial 
interaction among the wellbores. That seems 
unlikely but may be possible.”

Currently, producers are able to proceed 
as they wish because “in general there are 
not the level of midstream limitations we 
observed in many plays a few years ago,” 
said Hendrickson. 

That said, he is keeping tabs on planned 
growth in LNG exports in the medium term. 

“We are already bumping up against 
12 Bcf/d of LNG exports, and according 
to published data we’ve seen, the FERC 
[Federal Energy Regulatory Commission] 
has approved more than 20 Bcf/d of new 
construction and expansions,” Hendrickson 
said. “I don’t know how much of that has 
reached FID [final investment decision], 
but I’ve got to believe that a lot of it is 
going to happen, especially given Europe’s 
commitment to reducing their exposure to 
Russian gas imports.”

The development of water as a midstream 
business continues to trickle along. 
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Jackalope 
gathering system 
is located in 
Douglas, Wyo., 
in the Powder 
River Basin. 
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give a much longer runway, especially in the Bakken as 
rigs move to the west. There is also a better approach to 
spacing and the fine-tuning of sand and water.”

As evidence he noted that type curves in the Bakken 
have been improving every year.

“That is very unusual. We normally see type curves 
decrease over the years as the top acreage is produced.”

In terms of midstream technology, Aviki mentioned 
several that might seem modest but have made a 
significant difference for Crestwood.

“We originally had one skid each for gas, oil and 
water,” he said. “Now we have one skid for all three. That 
improves efficiency and lowers our footprint on the 
landowner’s property.”

Crestwood has also installed variable-frequency drives 
on most of its pump motors. That enables the carrier to 
optimize pipeline flow and reduce its carbon footprint 
through lower energy consumption.

“The cube development, or wine rack, that producers 
are using has helped us with scale through capital and 
operating efficiency from a compression and pipeline 
perspective,” Aviki said. “We can build our facilities 
once for the anticipated volumes now and in the 
future and not have the capital inefficiency of installing 
duplicate compressors facilities and pipelines as 
production increases.”

Efficiency is also the watchword in water. 
“Our business is seeing increased activity and 

production among both our Midland and Delaware basin 
customer base,” said John Durand, president and chief 
sustainability officer of water midstream company XRI. 
“Operators are balancing great capital discipline along 
with implementing their core drilling plans for this year. 
Given the current pricing environment there appears to 
be more willingness to look at step-out and recompletion 
activities as well.

“There are certainly opportunities for future capacity 
growth, and as an industry could see more need for 
capital to be expended for new projects and existing 
asset expansions, particularly as we head toward 2023, 
based on industry analysis and expected strong demand,” 
Durand said. “I see all sectors demonstrating increased 
drilling and operational efficiencies to improve lifting costs 
per barrel.”

What makes the water midstream sector so compelling, 
he said, “is the fact that prudent water management 
remains so critical in maintaining and growing production 
across the Permian Basin. As upstream operators continue 
to outsource water management expertise, third-party 
water management companies are continuing to create 
operational and economic efficiencies,” for all parties.  

“Circularity is definitely 
happening, especially for the 
large-footprint operations 
with a lot of rigs running,” 
Hendrickson said. “In 
areas where there are 
more numerous, smaller 
producers, there is a 
midstream opportunity for 
water banking. That makes 
a lot of sense, even with the 
capital and regulatory challenges.”

Despite the obvious economies 
of scale in putting three pipes in a ditch—
gas, liquids and water—Hendrickson 
noted that there remains a fundamental 
difference in the water business as distinct 
from moving hydrocarbons. 

“Water infrastructure is a relatively 
low technology, a potentially low-margin 
operation, so it would surprise me if the 
big operators got heavily involved,” he said. 
“I would expect them to focus more on 
processing and transportation projects that I 
expect would deliver higher returns.”

Increased production, through a 
combination of infill drilling and step-out 
development, has been most evident in the 
north and west areas of the Delaware Basin. 
There has not been much recompletion 
work, even in the Barnett Shale, which was 
something of a surprise to Crestwood’s Aviki.

In all, “available midstream capacity 
is definitely informing decisions by the 
upstream industry to increase production,” 
he said. “Coordination between upstream 
and midstream has never been more 
critical. Two significant factors in that 
are the supply chain challenges and the 
importance of environmental, social 
and governance factors. It is now more 
important than ever to execute growth 
with the least carbon footprint.”

Improved completion approaches
Crestwood recently completed a 
100-MMcf/d compressor station in the 
Delaware Basin that includes several 
features tied to its carbon management 
plan, such as improved emissions detection 
and capture technology.

“We will be using this facility, along with 
the Sendero capacity, to optimize the 
combined system for shippers of both legacy 
companies,” Aviki said.

Technology, both upstream and 
midstream, is part of the capacity and 
operational improvements. “Tech continues 
to surprise to the upside,” he said. “There 
have been so many improvements in drilling 
and completion that have significantly 
lowered breakeven points and improved 
capital efficiency.”

As an example, he cited 3- to 4-mile laterals. 
“Those are such game changers,” Aviki 

said. “They unlock so much acreage and 

“In areas where there 
are more numerous, 

smaller producers, 
there is a midstream 
opportunity for 

water banking.”
—Steve Hendrickson,  

Ralph E. Davis Associates
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For many companies, reducing their 
emissions profile starts at the well 
site even before production begins. 
Decreasing a reliance on diesel fuel for 
fracking equipment helps cut down on 
CO2 emissions. And later during the 
production phase, knowing where leaks 
may occur and having the ability to 
predict when and where those leaks are 
helps bring emissions reduction efforts 
to the full life cycle of the well.

Alternative power generation
When it comes to reducing emissions 
at the frac site, perhaps no fruit hangs 
lower than cutting diesel consumption 
on frac fleets. 

In August 2021, NexTier Oilfield 
Solutions announced its Power Solutions 
division, which includes the integration 
of its CNG supply and field gas handling 
technologies. The company has paired 
its CNG fueling and blending system 

A combination of favorable market factors, includ-
ing higher and stabilized commodity prices, 
proven returns on ESG investments and a push 

to increase production, has created an environment in 
which shale producers are adopting emissions-reducing 
technologies at the frac site with greater frequency.

That rapid adoption of both greenhouse-gas 
reduction practices and new technology deployment 
could lead many companies with stated net-zero 
goals to achieve those aspirations by the middle of 
the decade.

According to a report issued by Wood Mackenzie, 
“Most Scope 1 emissions could be addressed by mid-
decade, given progress companies have made already. 
Look for continued capex spend of more than $100 
million per year for many companies to continue the 
significant reduction.”

Methane and flaring emissions are quickly falling 
for many companies, as high natural gas prices have 
encouraged companies to sell associated gas rather 
than flare, while technologies being deployed at 
the well site are helping monitor, identify and even 
monetize leaked gasses.

EMISSIONS-REDUCING 
TECHNOLOGIES EMERGE AS 
WELLSITE PRIORITY
Producers and service providers focus on reducing their reliance on diesel fuel  
and identifying and mitigating green-house gas leaks. 

NexTier’s Tier 4 dual-fuel 
gas blending pressure 
pumpers utilize clean-
burning natural gas to 
help offset diesel fuel 
use from traditional frac 
fleets. NE

XT
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with its Diesel Displacement App, which 
provides real-time performance monitoring 
that shows how much diesel is being offset 
by NexTier’s dual-fuel fleets.

“Visualizing means that we’re able to 
improve, make immediate decisions and use 
data to actually drive how we’re using the 
pumps, which all goes back to displacing 
more diesel with natural gas and lowering 
overall costs and emissions,” said Ben 
Dickinson, NexTier director, quality and 
NexHub operations.

NexTier has emerged as a leader in 
providing Dynamic Gas Blending fleets in 
the U.S., which Dickinson said can help meet 
the needs of operators focusing on using as 
much natural gas as possible and lowering 
their emissions profile.

“Every client is interested in lowering 
emissions,” he said. “Every client is interested 
in using more natural gas in order to lower 
overall costs. The conversation we have with 
clients is about how do we get there with 
the type of equipment that they would like 
to use, and also with the type of fuel source 
they have available in their region.”

Dickinson explained that the NexHub 
application helps operators lower CO2 
emissions and reduce fuel costs by providing 
insights that maximize natural gas usage in 
dual-fuel frac equipment.

That equipment, according to NexTier, 
can use compressed natural gas and the 
operator’s field gas at the well site, with both 
options providing a reduction in carbon 
footprint and lower cost compared to diesel.

Leading service companies are deploying 
fleets that utilize Tier IV dual fuel, or 

dynamic gas blending engines, and compressed natural 
gas (CNG) to help producers use less diesel fuel for 
fracking equipment.

Meanwhile, Midland, Texas-based Catalyst Energy 
Services’ VortexPrime fleet features a direct-drive turbine 
technology powered by natural gas. The VortexPrime 
provides up to 15,000 psi working pressure and up to 25 
bbl/min per pump. 

“We take a military-grade turbine and we power it 
with natural gas,” said Seth Moore, Catalyst executive 
vice president and COO. “We couple that to a drive 
train, and we turn a pump with it directly. So, we’re 
not generating electricity or hydraulic power to power 
a mechanical pump. We’re doing it directly. And that 
produces a very efficient exchange of the BTU [British 
thermal unit] of the natural gas down into a hydraulic 
horsepower. The difference is that we’re not burning 
nearly as much liquid fuels.”

Moore explained that upward of 93% of the fuel 
consumed at the well site is allocated for pressure 
pumping equipment. He said upward of 90% of that  
diesel consumed and being burned can be replaced by 
natural gas. A typical diesel-powered fleet could burn as 
much as 2,700 gallons of diesel per hour, Moore said.

“So, you’re replacing diesel consumption with natural gas 
consumption, and natural gas is a cleaner burning fuel with 
less greenhouse gasses and less [nitrogen oxide].”

According to Catalyst, the VortexPrime fleet is fully 
self-contained and requires six to eight pumps versus 
a traditional standard fleet that might require up to 24 
pumps. The company reports that a five-pump fleet can 
deliver 100 bbl/min of fluid at 10,500 psi while taking up 
55% less space onsite than a standard fleet.

That smaller footprint helps lower a company’s emissions 
profile as well, Moore explained.

“When you go from 24 pumps to eight pumps, then 
everything else starts shrinking as well,” he said. “There’s 
secondary and tertiary benefits of that. For example, the 

NexTier’s 
NexHub 
Digital Center 
is a remote 
operations 
center that 
helps integrate 
activities across 
the full scope 
of the well 
site, including 
cementing, 
hydraulic 
fracturing, 
wireline and 
coiled tubing. 
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number of manifolds we need, all of the piping on location 
that is needed to hook up all of this equipment, there is 
less of that. It’s maybe one-third of what it was before, so 
we have to purchase less of it, [and] we have to haul less 
of it. We have to repair and maintain less of it. We may not 
know how to quantify that, but the environmental benefits 
are not insignificant.”

Managing emission leaks
Once a well is on production, harmful emissions can find 

their way into the atmosphere at any number 
of points along the production cycle. From 
lifting facilities to pipelines to separators to 
storage tanks, the production phase is one 
of the most critical components of every 
emission-reduction strategy.

EcoVapor Recovery Systems’ variety of 
technologies helps reduce flaring by ensuring 
low-pressure gas can be sold at pipeline 
specifications, which also monetizes wasted gas.

EcoVapor’s 
ZerO2 E100 
allows operators 
to maintain 
the economic 
benefits at lower 
production rates 
and still obtain 
the revenue and 
environmental 
benefits. EC
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Services’ 
VortexPrime 
frac fleet utilizes 
a direct-drive 
turbine that 
helps operators 
reduce fuel 
consumption. 
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battery energy storage technologies, renewable energy 
solutions and hydrogen and carbon capture technologies.

“We’re very focused on getting some quick wins for 
our customers in reducing their emissions and also enable 
them to align with upcoming legislation, whether that be 
from the EPA [Environmental Protection Agency], whether 
that be financial reporting requirements from the SEC 
[Securities and Exchange Commission] and outside the 
U.S. within the European commission,” said Adrian Fielding, 
general manager of emissions monitoring and reduction 
for Honeywell.

He said that effort has led the company to focus 
primarily on methane as the first greenhouse gas it wants 
to manage. 

“Over a 24-year life cycle, (methane) is 34% more potent 
as a greenhouse gas than CO2, and over 100 years, 25% 
(more potent),” Fielding said. 

Among the systems Honeywell has introduced is its Gas 
Cloud imaging solution, which Fielding described as a 
video verification leak detection and quantification camera 
system. Another new technology deployment centers on 
continuous leak detection.

Fielding explained that current solutions often involve 
leak detection and quantification technologies, which 
offers periodic testing of anything that could potentially 
leak—primarily flanges, values and pumps. 

“We’re going to supplement that solution with near real-
time continuous monitoring,” he said.

By adding continuous monitoring to wellsite 
components that are prone to methane leaks, “you’re 
detecting the leak when it happens,” Fielding said.  

“If we were doing this and repairing it every time we saw 
a leak, then the downtime of operations would be quite 
significant,” he said. “So for an operator, it’s important to 
do a couple of things: try and align the repairs where it’s 
cost-effective to do so and also to be able to trend and 
predict when they might need those repairs.”

Meanwhile, Honeywell is also in the proof-of-concept 
stage for a version of its Rebellion Gas Cloud Imaging 
cameras that can be applied adjacent to a leak source.

“It’s deployed in a swarm, so multiple devices, and 
because it’s deployed in a swarm, the software analytics 
enable us to identify the potential leak source and give us 
a plus or minus 1-meter location, so that’s pretty accurate,” 
Fielding said.  

“Our whole business is centered around 
eliminating waste,” said CEO Jason Roe. 
“When you look at things like flaring, venting 
of gas, even fugitive emissions of gas, that’s 
wasted product our industry works hard 
to produce. We work hard to eliminate the 
flaring and venting of natural gas.”

One of the technologies EcoVapor deploys 
is its ZerO2 vapor recovery system that 
enables operators to capture nearly all of the 
low-pressure tank vapor. That captured gas 
can then be sold, Roe said. 

“The tank battery can be a large source 
of emissions, whether it be flaring those 
vapor streams coming from the tanks, or 
worse, if it’s just being vented from the tanks 
themselves,” he said. “We purify these gas 
streams captured via vapor recovery units, 
which are these really high BTU-rich gas 
streams, so you can actually get a premium 
for it. So, where we play a role is the 
purification of these gas streams.”

Roe described tanks as “in-breathing and 
out-breathing,” and artificial gas blankets to 
keep air out could lead to an increase in the 
venting of that gas. “In-breathing,” he said, 
can bring air, and thereby oxygen, into the 
tanks, which can cause corrosion, particularly 
in the downstream pipeline network.

“The pipeline network has pretty tight 
specifications on the amount of oxygen it will 
allow into the network,” Roe said. “With that 
in mind, our core ZerO2 product eliminates 
oxygen from these tank vapor streams, 
ensuring that 100% of this gas stream is 
moving to the sales pipeline.”

With the price of Henry Hub hovering 
around $6/MMBtu, Roe said operators 
have been additionally incentivized with 
monetizing previously vented or flared 
natural gas.

“We have some operators that evaluate 
our products purely on an economic basis,” 
he said. “By helping them to monetize the 
richest gas stream from their site without the 
concern of being shut in by their takeaway 
providers due to oxygen contamination, the 
economic case is very strong.”

He also said that some operators just want 
to minimize their emissions by eliminating 
flaring, regardless of gas prices.

“A lot of times environmental solutions 
in the market today are asking operators to 
choose between economic performance and 
environmental performance,” Roe said. “And 
fortunately for us, we don’t force them to 
make that decision. They benefit financially 
as well as environmentally.”

End-to-end solutions
Honeywell is in the midst of bringing to 
market an end-to-end portfolio of emissions 
management tools and technologies from 
field devices to site operational software to 
enterprise emissions monitoring platforms. 
The system would adopt Honeywell’s existing 

“Most Scope 1 emissions  
could be addressed by mid-

decade given progress 
companies have made already. 

Look for continued capex 
spending of more than $100 

million per year for many 
companies to continue the 

significant reduction.” 
 

—Wood Mackenzie
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decisions behind every action.
Tim Morrish, sales director for 

data analytics company LYTT, told 
Hart Energy that automation actually 
enhances control.

“If you have more information to make 
a smarter decision, is that not having 
better control of your process?” Morrish 
said. “We have this notion that AI 
[artificial intelligence] is going to make 
decisions, and this is something that it's 
not really heavily talked about, but if you 
do deep dives into AI, what you'll find is 
that artificial intelligence is still decades 
away from making actual decisions.”

The benefits of digitalization range 
from convenience to life saving. While 

Automation has played a role in hydraulic frac-
turing operations for years but now more than 
ever is becoming essential in helping operators 

perform efficiently.
While digitalization practices were well-established 

before the COVID-19 pandemic, social distancing 
and lockdown requirements have given it a newfound 
importance. Since pandemic restrictions have begun 
to ease, most operators have continued to implement 
more automation systems due to the rising levels of 
efficiency they observed.

Hesitation around automating hydraulic frac oper-
ations stems from the misconception that automated 
operations equate to the operator relinquishing 100% 
of the control required to function. While automated 
services handle a lot of the execution without the 
help of humans, the human operators still make the 

AUTOMATED SYSTEMS  
CAN SAVE OPERATORS  
FRACKING INEFFICIENCIES
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MADISON RATCLIFF
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Service providers Halliburton and Weatherford and data analytics company LYTT shared their  
automated technologies created to ensure efficiency in hydraulic fracturing operations.
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combines single-cable 
simplicity and proven 
multi-sensor reliability 
with data quality and  
active reservoir insight,  
from single production 
zones fields to distributed  
sensing arrays in 
deepwater basins.
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digitalizing operations handles a lot of the day-to-day 
tasks, allowing engineers to focus on engineering and 
increasing operational efficiency, it also can reduce the 
number of people required at a well site, lowering the 
chance of accidents and increasing safety.

Morrish emphasized that distrust in automation and 
digitalization is a hindrance to any operator expecting to 
remain competitive in the marketplace. The number of 
technologies and software systems being developed and 
implemented for hydraulic fracturing is accelerating and 
shows no signs of slowing down. Those who choose not 
to digitalize their operations to some extent risk falling 
behind and becoming obsolete.

To showcase some of their digitalization and automation 
technologies, service provider companies Halliburton, 
Weatherford and LYTT shared the technologies and 
services they are implementing to assist operators with 
hydraulic fracturing automation and outlined the attributes 
that set them apart from competitors.

Halliburton’s SmartFleet and Zeus
Within Halliburton’s portfolio of well optimization prod-
ucts, two of its systems help enhance hydraulic fracturing 
for operators through automation and electric fracturing: 
SmartFleet and Zeus.

Nearly two years after the launch of Halliburton’s 
SmartFleet system in the Permian Basin, the company is 
continuing to see the benefits of the intelligent fracturing 
system’s deployment as automation plays an ongoing role 
in completions operations.

“This year, there’s a big automation push. It’s being seen 
in everything,” Shawn Stasiuk, Halliburton’s vice president 
of the production enhancement product service line, told 
Hart Energy.

The intelligent frac system allows operators to visualize 
and control frac operations with intelligent automation 
and live subsurface measurements, while improving better 
decision making and consistent operations.

“SmartFleet is a way of automating the pumping 
operations during [drilling] to improve the downhole frac 
outcome,” Sriram Srinivasan, senior vice president of global 
technology at Halliburton, told Hart Energy in an April 
interview. “So managing, treating pressure better, lowering 
the treating pressure, for example, of improving uniformity 
in how you perform—all of this with the aim that all of 
these things, if you do it right, will improve production in 
the future.”

In addition to SmartFleet, the company’s electric frac 
fleet, called Zeus, allows pumping at higher rates while 
simultaneously lowering carbon emission profiles and 
increasing wellsite safety. The unit operates consistently 
with 5,000 units of hydraulic horsepower, performing 
30% to 40% higher than competitors, according to the 
service company.

Other components of Halliburton’s all-electric frac 
spread include: a dual-manifold trailer that delivers up to 
230 bbl/min and allows operators to complete more lateral 
footage with simul-frac operations compared to traditional 
zipper frac; the ExpressBlend fluid management system 
that eliminates failure points and improves completions 
efficiency; and the eWinch electric wireline system that 
offers improved safety and reduced footprint.

Although electric frac fleets are not new to the market, 
service providers like Halliburton have seen a large 
increase in their use due to their greater operational 
efficiency and sustainability, as e-frac operations can now 

leverage grid power, reciprocating engines 
and natural gas-powered turbines to run 
the pumps.

Therefore, the Zeus e-fleet gives 
operators who want to increase their 
environmental sustainability a leg up on 
their competitors. According to data from 
Halliburton, the e-fracs leave less of an 
environmental footprint than conventional 
frac fleets, with 45% fewer emissions when 
powered by the grid.

“With the increased performance and 
optimization from these technologies, we 
are seeing projects where automation and 
electric converge,” Stasiuk said. “With Zeus, 
electricity runs the frac spread, so they save 
fuel and lower emissions at large, while 
SmartFleet automation optimizes subsurface 
outcomes like fracture placement. 

“And this is really good for real-time 
emissions reporting,” which in turn is helpful 
to investors placing a larger emphasis on 
transparency in emissions reporting.

The integration of digital and automation 
cuts a significant amount of time from the 
learning curve, which Stasiuk called "analysis 
purgatory,” referring to the time it takes 
to acquire, interpret and implement data 
insights, which can take weeks to months. 
However, with operators able to see 
and control fracture performance while 
pumping, the adoption of real-time fracture 
optimization is moving along at a much more 
rapid pace.

Weatherford’s ForeSite Sense 
Real-time reservoir monitoring practices 
lead to better operational efficiency, as 
well as increased safety at the well site 
due to operators being able to assess well 
and reservoir performance live and make 
adjustments as needed.

With that in mind, Weatherford wanted 
to develop a continuous monitoring 
system that allowed operators to access 
data to enable them to make quick, 
effective well decisions.

ForeSite Sense reservoir monitoring 
provides downhole real-time continuous 
monitoring that will determine “true 
reservoir behavior,” according to 
Weatherford global product line manager 
Julio Bello. It features an optical flowmeter 
scalable to any pipe size with a bi-
directional flow rate, and distributed fiber 
optics sensors (DFOS) help with hydraulic 
fracture profiling, passive seismicity, flow 
profiling, vertical seismic profiling and 
wellbore integrity monitoring.

Weatherford applies project evaluation 
and project assessment to the data 
integrated system, Bello told Hart Energy.

“We deploy the system—talking about 
downhole hardware—and innovation to 
use foresight to deliver real-time data and 
transfer that data to the process, interpreted 
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by our partners. Then, the final output is 
delivered back to our client in real time, and 
if it’s in real time, we use the same protocol 
on our core side, helping our customers with 
the decision-making process,” he said.

In one case study in Vietnam, Weatherford 
employed the reservoir monitoring system 
in an offshore well and installed 16 optical 
pressure/temperature gauges, replacing 
spotty electronic gauges and allowing the 
operator to manage the reservoir based on 
real-time pressure and temperature data.

With the installation, the operator was able 
to continuously monitor real-time downhole 
pressure and temperature. Throughout the 
three years the system has been in operation, 
the operator reported zero accidents or 
failure, according to the service company.

“You can deploy all fiber optics across 
the well and monitor the main completion 
downhole,” Bello said. “In Weatherford, 
we have a series of instruments or global 
positioning units to collect data.”

The data is transferred to a separate or 
real-time process unit, he said.

“You can deliver the output in real-time 
continuous monitoring and allocation [with] 
production optimization, automation control, 
in-flow profiling, production forecast and 
reservoir management,” Bello added.

Weatherford’s partnership with  
London-based data analytics company 
LYTT gives the company a better 
understanding of the data that comes from 
their fiber optics systems, with LYTT’s 
Morrish comparing the data company to 
the engine of the operation.

Ratiba Bouzerna, alliances manager for 
LYTT, told Hart Energy the agreement is 
about providing Weatherford a layer of 
analytics regarding the position of data and 
acoustic temperature data through fiber, 
with data streamlined to LYTT’s software to 
provide insight and actions about wealth, 
projection optimization in general, and 
hydraulic factory metering.

The hardware, with a design comparable to a 
smartphone, features applications focused on solving 
problems oil and gas producers might encounter in the 
field, such as production monitoring, well integrity and 
frac optimization.

“Arguably one of the biggest pain points within the 
fiber industry over the last 10 years has been the volume 
of data. A single unit of data would be the equivalent 
of streaming a thousand Netflix movies every hour for 
a full day,” Morrish said. “It’s an insane amount of data, 
and our IP [intellectual property] and our concept of 
that [hardware] really focuses on taking those obscene 
amounts of data and bringing them down to manageable 
sizes that insights can be delivered through.”

With LYTT as the engine and Weatherford as the 
vessel, the partnership is able to provide continuous 
detection and arm the customer with the data 
required to make important wellsite decisions, Morrish 
continued.

Fracking future
Industry experts are predicting that the role of fiber 
optics monitoring in hydraulic fracturing digitalization will 
increase as it becomes more affordable. Although fiber op-
tics already play an important role, its continued demand 
is likely to spur cost-innovative solutions so use can be 
more widespread.

“Fiber optics are getting a lot cheaper,” Stasiuk said. De-
ploying fiber optics “used to be around $1 million, and now 
it’s a lot more affordable, and you’re able to take it to scale.”

Additionally, some of the remote features of hydraulic 
fracturing are expected to remain in place. Kari Bathe, senior 
marketing manager at ChampionX, told Hart Energy that 
with all the things that came with the pandemic, the ability 
to digitally operate helped pull the business sector through 
the dark times.

“I think the pandemic accelerated [the digital adoption 
process], and they gained enough trust and value in things 
like autonomous control where I don’t think we’re going to 
go backward,” she said.

And even as restrictions are easing, Bathe said she 
expects continued momentum on that path.

“I think that in that regard, it sort of forced them to  
take that leap of faith, but now they’ve bought into  
that concept and have continued down that path,”  
she said.  

Weatherford's 
application 
allows users to 
manage, view
and interact 
with terabytes 
of multidimen-
sional sensor 
data in real 
time through 
a dashboard 
that leverages 
acoustic pat-
tern-recognition 
technology and 
physics-driven 
modeling to ex-
tract and classify 
downhole events.W
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“The longer the fractures, the greater 
the spacing between wells can be,” 
he said, explaining that FDIs provide 
the best information for determining 
the proper spacing of wells because 
calculations are based on data rather 
than guesswork or modeling. Since an 
underground formation is an “unknown,” 
the best decisions can be reached 
only if the fracturing process is being 
monitored in real time, he explained.

“You are fracturing one well while you 
have adjacent wells that have already 
been fractured,” Daneshy said. “As you’re 
performing the fracturing treatment, you 
want to determine how the new fracture 
you’re creating is interacting with the 
existing fractures in the formation. Based 
on the level of that interaction and 
properties of that interaction, you adjust 
the size of the treatment. If you’re not 
doing this in real time, you are relying on 
a set pumping schedule that usually is 
too large.”

This is not only costly but can 
negatively impact production.

“Recording data from offset wells 
allows you to determine the level 
of interaction between fractures so 
you know how to adjust the fracture 
underway based on what is being 
observed,” he said. “As you go through 
each stage and observe how the well 

Technology has been integral to shale 
development from the outset, streamlining 
operations, enhancing recovery and improving 

the bottom line. In lean times, when margins were 
slim, technology delivered efficiencies that enabled 
profits, and when prices recovered, technology 
allowed companies to maximize earnings. Learning 
from experience and applying best practices has led to 
changes in the way wells are completed and produced, 
and companies are continuing to experiment with 
development planning to capture maximum efficiencies.

Pre-pandemic, operators began using close well 
spacing to reduce expenditures. This approach 
seemed logical, but it yielded mixed results because of 
the effects of frac-driven interactions (FDIs), instances 
of interwell hydraulic communication that impact 
production. While Midcontinent acreage responded 
well to tightly spaced wells, close spacing in other 
plays proved detrimental to overall production. 
Contradictory results left operators trying to find a 
balance between well spacing and productivity, and 
that struggle continues today.

Well spacing and FDIs
According to industry FDI expert Ali Daneshy, 
the critical question for shale operators, both 
operationally and economically, is how to 
produce as much of the reservoir as possible at 
the lowest operational cost by drilling the least 
number of wells. That means an operator must 
determine the optimal well number and spacing 
and then optimize the fracturing treatment size to 
accommodate said spacing.

TECHNOLOGY 
ENHANCES 
UNDERSTANDING 
OF FDIs
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Managing well spacing and  
frac-driven interactions  
improves efficiencies in  
unconventional plays.
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is behaving, you can 
make adjustments to 
the pumping schedule 
for the next stage, 
taking advantage of 
the knowledge you just 
gained to optimize the 
next fracture.”

There are multiple 
ways to carry out 
real-time monitoring, 
from recording and 
monitoring FDIs, to fluid 
tracing, to fiber-optic 
and microseismic arrays, 
he said, noting that the 
decision about which 
method to use depends 
on the budget and 
development plan.

Irrespective of the 
approach, real-time 
monitoring is critical, 
Daneshy said, because 
of the many interactions 
created between 
fractures that can influence decisions.

“If you manage a project in real time 
through real-time measurements, real-time 
analysis and real-time decisions, you reduce 
the risks of over- or under-stimulating the 
reservoir,” he said.

Maximizing monitoring
Seismic monitoring during fracking is a 
tried-and-true method that continues to 
deliver value. Microseismic monitoring has 
been a part of shale development programs 
since 2005, but over the ensuing 17 years, 
the maturation of unconventional field 
development has led to a shift in the focus 
of microseismic monitoring. Today, the 
focus is less on reservoir monitoring and 
more on the interaction between primary 
and infill wells.

President, CEO and founder of MicroSeismic (MSI) Peter 
Duncan has witnessed this transition and has refocused his 
company’s resources to deliver a real-time service. Duncan 
estimated that a year ago 50% of the work MSI did was 
driven by companies that wanted to monitor FDIs. Today, 
he said, “About 80% of the company’s monitoring work in 
the U.S. is related to frac-driven interactions.”

According to Duncan, operators have figured out how to 
frac well enough to meet expectations, but there is a huge 
drive to save money despite the current price of oil. 

“There’s been a sea shift in how business is being done,” 
he said, and today, some clients are monitoring every 
well to mitigate the risk of adjacent wellbore damage 
during fracking.

What used to be a question of well spacing is now 
one of fracture management. Now, he said, well spacing 
is relatively fixed, and companies are focusing instead 
on pumping and monitoring to ensure fractures are not 
impacting nearby wells.

Well interactions 
observed during 
microseismic 
monitoring 
enable fracture 
permeability 
models to be 
created to 
rapidly evaluate 
the impact of 
child wells on 
parent wells. 

Findings indicate that where there is a depletion (bottom track), there often is a decrease in methane concentration (second to bottom) and a 
decrease in total gas (second from top). The location of the depletion coincides with fractures identified from a resistivity image log (top track). 

Source: MicroSeismic

FDI-Influenced Depletion Analysis

Source: Drill2Frac



WELL 
SPACING

HFT 42 Oil and Gas Investor  |  August 2022

“It is common now to see at least one or two instances 
of fault excitation that require pumping to be curtailed,” 
Duncan said.

Because the arrays deployed by MSI are quick to pick 
up potential threats, it is possible to see excitation of a 
strike/slip fault in a matter of 10 to 15 minutes so pumping 
can be slowed to mitigate damage, he said. This can make a 
significant difference in well performance.

Duncan pointed to a recent frac job being executed 
from a three-well pad where MSI monitoring caused 
the operator to curtail or skip 30% of the stages. 
From this example, he said, it is clear that real-time 
monitoring is allowing operators to exercise greater 
control during the fracturing process to reduce FDIs 
and control the completion process for better overall 
project economics.

An alternative approach
While many of today’s solutions require real-time 
data, Drill2Frac has introduced a unique way to derive 
insights after the well is drilled but before the well  
is completed.

Kevin Wutherich, the company’s CTO, said his team 
began converting drilling data to rock properties about  
10 years ago.

“We get information from the rig—the rate of 
penetration, RPM, torque on bit—and convert that into 
MSE [mechanical specific energy], which is a measurement 
of how much energy is being used,” he said.

This technique has been used since the 1960s, 
Wutherich explained, noting that drillers used it to 
determine how effective the drilling process was and 
optimal drilling parameters. His team has adapted this 
approach to determine the compressive strength of rock, 
what Wutherich refers to as the RockMSE, by filtering out 
and normalizing the drilling effects.

For a shale development project, the team uses this 
data in a sort of “post-job lookback” that can be executed 
regardless of the age of the well. By analyzing RockMSE as 
well as other parameters obtained, “We can identify pre-
existing fractures and mitigate fracture interactions caused 
by these features,” Wutherich said.

He explained that there is a depletion halo 
around an existing fracture and that drilling 
an infill well across that depletion requires 
more energy.

“These preexisting fractures are a 
superhighway,” he said. “If we were to place 
clusters at this preexisting frac, most of 
the induced energy is going to be wasted, 
dilating the existing frac and not breaking 
any new rock.”

In one Delaware Basin study, multiple 
completion designs were evaluated in a 
single well, with one evaluation examining 
the effect of placing clusters in like rock 
while avoiding placing clusters in areas of 
localized depletion in the presence of FDI 
anomalies. The results of the diagnostics, 
which included microseismic monitoring and 
production tracers, showed that adverse 
fracture interaction with the parent well can 
be avoided by avoiding placing clusters away 
from the FDI anomalies.

The insights Drill2Frac has gained from its 
efforts has led to some interesting observations.

“We’ve learned that most fracs are generally 
planar and can often extend for more than 
a mile,” Wutherich said, noting that this 
contradicts common perceptions. “For a long 
time, there was a feeling that shale fracs were 
quite complex, but we are actually not seeing 
that in our work, at least in the far-field.

“Conceptually this depletion analysis is 
straightforward, but the actual interpretation 
is complex,” Wutherich said. “Our process 
has proven to be 95% effective in the 
identification of localized depletion and 
validated through multiple diagnostics. 
Operators have been using this information 
to significantly mitigate, and in some cases 
eliminate, negative fracture interactions 
when completions are planned around the 
identified fractures.”

Eagle Ford Shale 
well data show 
that a parent 
well “protected” 
by a refracture 
treatment 
generates 
approximately 
50% higher 
family net 
present value 
ratio than the 
unprotected 
family at the 
median. 

Family Well Economics

Source: Enverus
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Rethinking the economics
According to Enverus senior vice president of oilfield 
service intelligence Mark Chapman, the data from 
unconventional operations reveal insights that at times run 
counter to intuition. For one thing, he says, data gathered 
from shale players across the U.S. indicate well spacing 
in most cases is determined by reservoir quality and 
the operator’s development philosophy rather than the 
characteristics of a specific well.

A more scientific approach to well spacing considers 
the implications of FDIs across a development and focuses 
on managing them for production optimization on a 
broader scale. With this evolution in thinking, Chapman 
said, operators have begun to consider the issue of well 
placement in terms of asset level economics rather than in 
simple terms of parent and child well interaction.

“In 2015 to 2016, most wells were parent wells with 
individual child wells being infilled,” he said. “Now, 
new wells typically are co-drilled and co-completed. 
E&P companies are drilling the whole section at one 
time because that is the best thing you can do for the 
production and economics of all the wells. We are 
trying to design away the effects of FDI through pad or 
lease level economics.”

To illustrate his point, he described a drilling trend in the 
Delaware Basin, where most operators are drilling the entire 
pad at one time. In some cases, he said, 10 wells might be 
drilled and completed from a single pad at the same time.

“There’s still a parent well on either side that 
potentially could be impacted by an FDI, but we are 

eliminating that issue for all the wells in 
between,” Chapman said.

But sometimes there are still parent-child 
considerations to account for. One strategy 
is to refracture parent wells to improve the 
performance of child wells.

“The idea is that if we can put energy into 
the parent well, it repressurizes the zone, 
and the child well’s fractures can grow into 
untapped areas of the reservoir rather than 
into depleted areas,” Chapman said. 

The economics are calculated based on 
the production improvement across a family 
of wells rather than solely on the economics 
of the refractured parent well. An Eagle 
Ford Shale case study shows that a parent 
well “protected” by a refracture treatment 
generates approximately 50% higher family 
net present value ratio than the unprotected 
family at the median.

Another common practice is to 
repressurize a parent well. Although 
repressurizing a well has less dramatic results 
than refracturing, this approach often yields 
production gains at minimal expense, he said.

It is important to remember, Chapman 
said, “We’re not just dealing with how to 
cope with well spacing and FDI. We are 
planning for the future and how to best 
develop our resources.”  
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“Maybe that’s as high as 20%,” he 
said. Some individual producers may 
be recycling up to 50%, depending 
on issues with time, proximity and well 
design. However, he said, “There’s not a 
way to definitively calculate that.”

S ince the advent of large-scale hydraulic 
fracturing in unconventional plays, the use 
of water in that process has been subject to 

study—and to change. 
Producers searching for optimal combinations 

of sand and water to prop open tight shales have 
morphed from using clean water with hard, large mesh 
white sands from the upper Midwest to using 
very slightly treated produced water with 
locally obtained brown sand.

Water issues have come to the 
forefront as saltwater disposal 
wells (SWD) are associated with 
anthropogenic tremors as high as 
4.5 in the Permian Basin (December 
2021) and 5.8 in Oklahoma 
(September 2016), leading 
regulators to restrict SWD volumes 
in those and other areas. Additionally, 
concerns about the oil industry competing 
with agriculture and municipalities over 
diminishing freshwater reserves have pushed 
producers toward solving two problems at once by 
reusing produced water for fracking.

Currently there are no official figures showing 
how much produced water is being repurposed 
for fracturing but some have estimated figures 
around 10%, said Josh Adler, founder and CEO  
of Sourcenergy.

NEW REALITIES CHANGE THE 
FACE OF FRAC WATER USE

ARTICLE BY

PAUL WISEMAN
CONTRIBUTOR

Reusing produced water for frac jobs can improve production and ease the need for fresh water supplies, 
while also reducing demand for disposal wells. 

“It’s been 
established 
for a number 
of years 
now that, if 

anything, using 
recycled water 

in fracs generates 
better results than 
using fresh water.”

 

—Josh Adler, 
Sourcenergy

In the 60 days covering  
April 29 to June 28, the 
TexNet Earthquake 
Catalog noted 150 
temblors from 2.5 to 
6.0 on the Richter scale. 
This is a narrow view of 
the larger state map, 
but the 150 events refer 
to Texas and bordering 
areas. It focuses on the 
areas of greatest seismic 
concentration during 
that time. The University 
of Texas Bureau of 
Economic Geology 
operates the catalog. TE
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Any uptick in recycling water 
for frac use has several drivers, 
Adler said. 

“One is environmental 
concerns about competing 
for groundwater with 
other, non-energy uses in a 
long-term demand growth 
environment,” he said. “It’s 
been established for a number 
of years now that, if anything, 
using recycled water in fracs 
generates better results than using 
fresh water” because water from the same 
formation is more compatible for the frac.

Seismicity issues 
During the past 10 years the importance, 
and relative cost, of completions has 
overtaken drilling in the industry, so water 
use decisions have also become more critical, 
Adler noted.

“The frac accounts for more than two-
thirds of oilfield spending, while drilling 
is less than one-third,” he said. “Ninety-six 
percent of new wells are horizontal,” which 
require more and more water for the 
completion process.

Still, seismicity in the disposal process is a 
growing concern.

The nonprofit Groundwater Protection 
Council, an association of 17 states 
dedicated to monitoring and preserving 
groundwater quality, “is trying to incorporate 
[recycling figures] into their Frac Focus data 
more explicitly,” said Bridget Scanlon, senior 
research scientist at the Bureau of Economic 

Geology, Jackson School of Geosciences, University of 
Texas at Austin. She noted that companies are sharing 
produced water through midstream companies in the 
Marcellus Shale, Permian Basin and elsewhere.

Katie Smye, co-principal investigator of the Center for 
Integrated Seismicity Research at the Bureau of Economic 
Geology, addressed the seismicity issue. She noted that 
the Permian Basin is responsible for most of the uptick in 
seismicity in Texas. Most earthquakes are associated with 
injection into two stratigraphic levels. 

“In the Delaware Basin, earthquakes are associated with 
shallow disposal into the Delaware Mountain group, along 
with some associated with hydraulic fracturing as well. 
Those are mainly in the central and southern portion of 
the Delaware Basin,” she said.

In the northern Delaware, indications are that the 
quakes are linked to deeper SWD activity, below the shale 
production zones. And in the Midland Basin, with SWDs 

XRI Holdings' 
onsite lab tests 
treated produced 
and recycled 
water. 

The nonprofit 
Groundwater 

Protection 
Council “is trying 
to incorporate 

[recycling figures] 
into their Frac Focus 

data more explicitly.” 
—Bridget Scanlon,

Bureau of Economic Geology, UT Austin
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going into both shallow and deep zones, she said most 
seismic activity comes from disposal into the deep zones.

As a result, the Texas Railroad Commission has restricted 
SWDs in two areas, one near Stanton and the other near 
Gardendale, but activity has increased in Howard County 
as well, with 3.5 and 3.9 quakes recorded there in June.

Some operators in those areas have voluntarily reduced 
deep disposals, switching instead to either shallower 
wells or finding other ways to use water, including some 
recycling for fracturing, Smye noted.

ESG driver
XRI Holdings president and chief sustainability officer John 
Durand reported that his company treats and recycles 
approximately 1 MMbbl/d of produced water for reuse 
in hydraulic fracturing completions. That makes XRI by 
far the top produced water recycler in the Permian Basin, 

where Durand estimates that XRI is presently 
responsible for more than 50% of the 
water being recycled and reused across the 
Midland and Delaware basins.

XRI provides recycling and reuse solutions 
to its clients as an alternative to SWDs, 
particularly within seismically sensitive areas. 
The company reroutes produced water 
across the basin via large-diameter pipeline 
projects and provides full-cycle produced 
water management options, he said.

For frac water recycling gains, Durand 
agreed that ESG and sustainability metrics 
are among the drivers for their operator 
clients and for XRI. The company routinely 
provides clients with an ESG report card 
that operators use to gauge their progress in 
meeting ESG and sustainability targets.

As to how much produced/flowback water 
is being recycled for hydraulic fracturing, 
Durand joined Adler in bemoaning a lack 
of definitive data. Consensus estimates that 
number at around 7.5% in the Permian. The 
numbers that are available, said Durand, 

come from closely involved industry 
research companies and investment 

banks who follow XRI and their 
peers to aggregate, monitor 
and estimate such data.

As to the amount of 
produced water available 
in the Permian Basin, that 
number seems to be around 

25 MMbbl/d of water—about 
4.5 times the amount of current 

crude oil production over the 
entire basin. Some producers treat 
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One of about 
40 XRI water 
exchange 
terminals 
the company 
operates in the 
Midland and 
Delaware basins. 

“In the Delaware Basin, 
earthquakes are associated 

with shallow disposal into 
the Delaware Mountain 

group, along with 
some associated with 
hydraulic fracturing 

as well.”  
 

—Katie Smye,  
Bureau of Economic Geology, UT Austin
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and reuse produced water once, 
then dispose of the resulting 
produced and flowback water 
from that one-time reuse into 
disposal wells.

“For XRI and the majority 
of our customers, use of 
disposal as a last resort only 
has relevant and meaningful 
benefits when it comes to ESG 
and sustainability measurables,” 
Durand said.

He said the industry is refocusing by 
moving to recycling and reuse and relying 
less on groundwater sources.

“Not long ago, operators were touting 
aggressive goals to eliminate the use of 
fresh water for completion water,” he said. 
“Now, you are seeing those same companies 
focusing on produced water recycling 
and reuse as a predominant source of 
completion water.”  

The majors are going to lead the way, 
he said, though private equity-backed 
independents are also embracing recycle 
and reuse.

“When you see where the flow of 
investment dollars has gone over the last 
couple of years from private equity groups 
and the institutional investors, that means 

everybody who’s drilling in the Permian or anywhere else has 
to factor in the benefits and importance of developing and 
tracking ESG goals and achievements year-over-year,” he said.

Durand said the “sweet spot” for frac completion 
water use is about 600,000 bbl per well, although some 
companies use more depending on the number of frac 
stages. This number has changed little since 2020.

XRI expects produced water recycling percentages to 
rise steeply to approximately five times the current 7.5% 
in the Permian, equating to approximately 40% recycling 
rates by 2025, he said. XRI alone is looking to recycle 1.1 
MMbbl/d at current growth rates.

It is clear that the combination of rising frac costs with 
seismicity concerns is forcing operators to re-evaluate 
water use from frac to flowback to production.  

“The industry is 
refocusing by moving 

to recycling and 
reuse and relying 
less on groundwater 

sources.”
—John Durand,

XRI Holdings
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As the number of drilling rigs operating in North America has gone up, 
the number of DUCs has gone down. The DUC count has declined in all 
but two of the major plays over the past five years, in most cases by a 
significant amount. Producers drew down their large DUC inventory to 
increase production. Without that drawdown of DUCs, Mark Finley of 
Rice University’s Baker Institute for Public Policy estimates that producers 
would have needed an additional 100 rigs to generate that output.

DUCS’ FIVE-YEAR 
TRENDS

Source: Hart Energy graphic; data from U.S. Energy 
Information Administration, Baker Hughes, Rextag
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This shows that 85% of the rock 
was not being drained with the 50-ft 
cluster spacing. The 15% of the total 
rock volume that was physically drained 
correlates to a 2.25% recovery factor, 
which is in the range that is frequently 
observed with cluster spacings of 50 ft 
or greater. There is a strong correlation 
between cluster spacing and recovery 
factors in organic shales (Figure 2).

Fifty-foot cluster spacings or higher 
without diversion in the Eagle Ford oil 
window and Permian Wolfcamp have 
maximum recovery factors of 3.5% 
based on the simulations in the study 
that were validated in SPE URTeC 
2662. As noted, the ConocoPhillips 
study in the Eagle Ford had recoveries 
in line with the University Lands study 
that was conducted in the Permian 
Wolfcamp. The main unknown in 
estimating recovery factors from cluster 
spacing is the cluster efficiency, or 
what percentage of the cluster count is 
producing hydrocarbons.

All the simulations that were done 
in the University Lands study assumed 
100% cluster efficiency. Therefore, if 
this efficiency is lower than 100%, the 
recovery factors should fall below the 
curve from these simulations. With the 
field validation of the cluster spacing to 
recovery factor relationship, it is possible 
to estimate a minimum recoverable 
oil volume for a refrac by dividing the 
cumulative production by the recovery 
factor that corresponds to the measured 

Operators have been on a steep learning curve 
with organic shale frac treatments since the first 
Barnett Shale horizontal multistage fracs in the 

early 2000s. It was known early on that it takes 100 days 
for a gas molecule to travel 1 meter in 100 nanodarcy 
rock, thus organic shales have close to zero permeability 
unless the rock is stimulated with a frac treatment.

Nonetheless, it took until 2015 through 2016 
for the majority of operators to implement close 
cluster spacings in organic shales to get the maximum 
stimulated rock volume where close to 100% of the 
flow is coming from in the system versus the relatively 
impermeable rock matrix. Unless perforation clusters 
are placed relatively close together and cluster 
efficiencies are high, there can be a significant amount 
of stranded hydrocarbons.

Eagle Ford and Permian case study
In one Eagle Ford pilot test done by ConocoPhillips 
Co. with a pressure monitoring well 70 ft from the 
fracked well, it was observed that only 7.5 ft of lateral 
drainage was occurring at each cluster (Figure 1).

AN ANALYSIS OF ORGANIC 
SHALE REFRACS

ARTICLE BY

BOB BARBA
INTEGRATED ENERGY 
SERVICES

Refracs should play a more significant role in operators’ development  
programs based on the economics and repeatability of success.

REFRACS CASE 
STUDY

Figure 1: Eagle Ford Refrac Case Study
Producing Well Gen I Frac 50 ft Cluster Spacing

Pressure Monitor Well 70 ft Away Drilled +/- 4 yrs later 

= depleted area in offset pressure monitoring well (width of  SRV)

Cluster

This image depicts the results of a ConocoPhillips pilot test well 
conducted along with a pressure monitoring well. 

Producing Well Gen I Frac 50 ft Cluster Spacing

Pressure Monitor Well 70 ft Away Drilled +/- 4 yrs later 

= depleted area in offset pressure monitoring well (width of  SRV)

Cluster

Source: Integrated Energy Services
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cluster spacing to get an estimate of the 
minimum oil in place (OIP).

The difference between the expected 
recovery of 13% to 14% of this OIP value 
and the cumulative production is the 
minimum expected recovery from a refrac. 
Since the majority of pre-2018 wells did not 
have adequate diversion, the effective cluster 
spacings were significantly larger than the 
physical separation, and the OIP estimate 
should be conservative for undiverted 
completions and relatively close for high 
cluster efficiency fracs.

In 2018, operators began to implement 
extreme limited entry (XLE) where 2,500 
psi to 3,000 psi pressure drops across 
the perforations were applied and 80% 
to 100% cluster efficiencies have been 
documented. Once XLE became accepted, 
cluster efficiencies increased significantly 
from around 60% to over 90% in most cases. 
Prior to XLE, operators either did not use 
any diversion techniques or they relied 
on physical diversion material such as ball 
sealers, polylactic acid or fiber “pods” to 
control leakoff into the more permeable 
depleted clusters in refracked wellbores.

These methods have had mixed success, 
with one recent study showing seven new 
wells that used pod diversion having an 
average recovery factor of 7.4% versus 
the 13% to 14% range expected with high 
cluster efficiency. In that same study, it was 
shown that five refracs had a 13.2% average 
recovery factor in the same field as the 
seven new wells. This was attributed to refrac 
reorientation from pore pressure depletion 
in the maximum horizontal stress direction 
that caused a reversal of the frac direction 
that resulted in a significant increase in the 
stimulated rock volume along the wellbore 
and total recoveries equivalent to a close 
cluster spacing XLE treatment.

In the Eagle Ford, the average cluster 
spacing did not drop below 50 ft until 
the second half of 2016 after more than 

15,000 wells had 
been completed 
with recovery factors 
approximately 10% 
lower than they would 
be with close cluster 
spacings (12 ft to 15 ft 
typically). The largest 
operator in the Permian 
did not go below 60-ft 
spacing until October 
2015. There are more 
than 4,500 wells in the 
Permian Wolfcamp 
and 3,000 wells in the 
Haynesville Shale with 
wide cluster spacings, 
and most have less than 
25% of the total EURs 
that are possible with 

close cluster spacing XLE completions in all areas. Total 
EUR is the cumulative production before the refrac plus 
the EUR for the post-refrac period.

The opportunity of refracs
In every challenge there is opportunity, and this is not an 
exception. Refracs can economically access these stranded 
hydrocarbons, and studies indicate that most of the legacy 
wide cluster spacing completions are refrac candidates. 
Operators have come to realize that if fluid loss can be 
controlled into the regions around the depleted clusters 
with XLE that new rock can be accessed to result in total 
recovery factors (cumulative production prior to the refrac 
plus the refrac EUR) approaching 13% to 14% in the Eagle 
Ford and Permian oil windows and 35% to 40% of the gas 
in place for the Eagle Ford condensate window.  

With that knowledge, an accurate appraisal of the 
remaining recoverable oil and gas can be made by subtracting 
the current cumulative production from the total number.

Competing economics
A commonly heard observation is that refracs cannot 
compete with new well economics, and in areas with top 
quality Tier 1 opportunities, this might be the case. That is 
not the case, however, for the average Eagle Ford well, and 
there is a finite number of top-quality Tier 1 candidates 
available. One recent Eagle Ford study showed that the 
P50 net present value (NPV) for a liner refrac in the Eagle 
Ford at October 2021 prices is $5.9 million with an IRR of 
80% (Figure 3).

With the current price strip, these NPV values are over 
150% higher than the more conservative October 2021 
deck. This is just the value from actual refrac declines at 
the well level, assuming current completion costs. There 
are additional benefits at the pad level as well that can 
essentially double the NPV when primary parent wells are 
refracked in a zipper, or simulfrac, completion on a pad.  

Refracking a primary parent well builds a “pressure 
wall” that restricts the infill child well frac from migrating 
toward the depleted parent well clusters with an 
asymmetric frac. These asymmetric fracs have been 
shown to reduce the EUR in the first order infill wells by 
40% or more since stimulation of the distal side of the 
infill well essentially stops once the frac on the proximal 
side encounters the depleted area around the parent 
well. If new wells in the area are in the 500,000-bbl 
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Source: Integrated Energy Services

Figure 2: Recovery Factor Vs. Cluster Spacing
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EUR range, the NPV saving from the primary well refrac 
protection feature is $4.5 million at the October price 
deck. When the NPV from the refracked well and the 
infill protection NPV are combined, the refrac has a $2.9 
million higher NPV than a new 500,000-bbl EUR well in 
the Eagle Ford oil window.

A subsequent study in the Permian Wolfcamp 
suggested that similar total NPVs for the refrac 
production plus the child asymmetry mitigation were 
higher than new well NPVs in wells with 60-ft cluster 
spacing and 88% of the new well NPVs in 40-ft cluster 
completions. The Haynesville was an exception to that 
trend, most likely as a result of poor cluster efficiencies 
due to the high friction losses in the 3.5-inch cemented 
liners. The combined NPV from production plus the child 
damage mitigation was around 50% of the new well NPV 
for a P50 EUR in the play. These results should improve 
when operators start using expandable liners that can 
provide a 3.25-inch inside diameter (ID) inside of 5-inch 
casing versus a 2.75-inch ID for the more commonly 
used cemented liners. When the casing is 5.5 inches, 
the expandables provide a 4.1-inch ID versus a 3.4-inch 
ID for cemented 4-inch flush joint. The larger diameter 
tubulars have much lower treating pressures, and in 
the liners run in 5.5-inch casing, the larger diameter 
perforating charges can be run that have been shown to 
reduce near wellbore friction and erode less than the 
smaller diameter holes to maintain diversion with XLE.

Minimizing risks
Another commonly heard objection to refracs is that they 
 are mechanically more complicated than new well comple-
tions and that there is a higher risk of failure. Prior to the 
adoption of mechanical diversion as the preferred isolation 
method for the existing perforations, results were mixed when 
operators pumped bullhead treatments with diversion mate-
rial. Bullhead diverter treatments were found to be ineffective 
in treating more than 2,000 ft of lateral at a time, and the 
majority of the refracked wells had 4,500- to 5,000-ft lateral 
lengths. Within the 2,000-ft length, the tracers were consis-
tently showing a strong heel bias, and the sections toward 
the toe had decreasing tracer concentrations. XLE is not 
possible in bullhead treatments due to the large number of 
open perforations (often 800 to 1,000 in a 5,000-ft lateral). 

While bullhead diverter treatments do not maximize 
production from the laterals, the cost is significantly less 

than liner refracs. A $1.5 million authorization 
for expenditure (AFE) was assumed for the 
45 single well lease bullhead treatments, and 
only one of the 45 treatments had a negative 
NPV10.

With the advent of mechanical diversion, 
using either an expandable liner or 
cemented smaller diameter casing, the 
cluster efficiency increased significantly over 
the bullhead diverter jobs.

In SPE 3724057, an Eagle Ford example 
was cited where the original 50-ft cluster 
spacing in June 2014 completion had a 2.9% 
recovery factor prior to the first bullhead 
refrac treatment. A bullhead diverter 
treatment was pumped in July 2016, and the 
total recovery factor (cumulative oil prior to 
the refrac plus the post-refrac EUR) increased 
to 3.8%. A liner refrac was conducted in 
December 2017, and the total recovery 
factor increased to 12.9%. Liner refracs 
had consistently higher production than 
bullheads, and if a $4 million AFE is assumed, 
all 34 of the single well lease liner refracs had 
a positive NPV10. All the economics were 
run with the October 2021 price strip and 
should thus be conservative with respect to 
the current pricing.

Based on these actual refrac results, 
operators can have a high degree of 
confidence in the probability of success for 
refracs. The stigma that refracs are risky and 
not competitive with new well investments 
is not supported with the production 
numbers that are the result of actual refracs. 
Refracs should play a more significant role 
in operator’s development programs based 
solely on the economics and repeatability 
of success. By combining the features 
and benefits of fewer moving parts in a 
challenging supply chain system, as well as 
a lower carbon footprint, the scale should 
finally tip in favor of refracs when they are 
competing with new wells for capital.  

References available upon request.

Source: Integrated Energy Services
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Up until a few years ago, Lario was 
faced with the challenge of how to 
expediently figure out the best way to 
test and check production forecasts 
resulting from variations in completion 

Forecasting production for 
unconventional wells needs a 
modern approach that is able 

to deal with the complexities of shale 
reservoirs, rather than old-school 
models devised for vertical wells.

Artificial intelligence (AI) and 
cloud-native software is helping 
“gamify” production forecasting and 
enabling operators to refine their completion 
and production optimization plans and identify 
upside potential for assets in U.S. shale basins. The 
AI software for unconventional assets, developed by 
AlphaX Decision Sciences, decreases modeling and 
decision-making time, according to the company.

What has historically been done in production 
forecasting is taking “a set of equations developed in 
the mid-1940s and just slapping a user interface on 
the top of it,” said Ben Zapp, completions engineering 
manager at Lario Oil & Gas.

J.J. Arps was a geologist who described well 
production declines in conventional vertical wells in 
1945, and his mathematical models are still in use for 
that purpose, today.

The problem is, this approach has worked for 
conventional and vertical wells but doesn’t translate 
well into how shale reservoirs and lateral wells work, 
Zapp said.

SOLVING A MODERN 
PROBLEM WITH  
MODERN TECHNOLOGY

ARTICLE BY

JENNIFER PALLANICH
SENIOR EDITOR

AI-driven software for unconventional assets helps operators finetune completion strategies  
and democratizes access to accurate production forecasting.

AI TECHNOLOGY

“We have built the 
understanding 
of the 
subsurface 
in multi-

dimensional 
space to 

comprehend and solve 
for the complexity 
of the geology and 
shale reservoir’s 
interdependencies.”

 

—Sammy Haroon, 
AlphaX Decision Sciences
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design and spacing. The reservoir 
engineers did their best to 
forecast based on statistics 
and histories, he said, but 
it wasn’t sustainable or 
objective. It took time, and 
results could vary.

“It was only as accurate as 
the humans that were doing 
it and the attention they put 
into it,” Zapp said. “These are 
people. We don’t have unlimited 
cognitive capacity.”

In addition, he said, biases can get rolled 
into production forecasting.

“You can put 100 reservoir engineers on 
a project and get 90, 95 different answers 
for what they think each forecast will be,” 
he said.

AI technology
By bringing AlphaX’s Sky, the AI-based and 
shale-savvy software, into the completion 
planning and production forecasting 
processes, Lario has been able to refine 
production optimization plans based on 
checking how changing different variables 
alters the production forecast, Zapp said.

An example of this, he said, is trying to 
answer the questions around the optimal 
spacing between wells, the optimal 
development methodology and the optimal 
completion size.

“With Sky, we can perform rapid sensitivity 
analysis between these variables to produce 
the optimal asset development strategy for 
our company. This analysis has yielded well 

performance enhancements greater than 10% of the P50 
for our basin peers. This has real value, as our drillable 
inventory is currently in the hundreds of wells,” he said.

Sky is “heavily gamified” and intuitive, Zapp said, 
allowing him to “slice and dice” data sets.

He can see how the forecast changes based on spacing 
between certain wells, for example.

“It will give the arc for two different AI results,” he said.
One arc is for the next 12 months, which helps inform 

cash flow expectations, and the other predicts further out, 
which is useful, for example, for artificial lift conversion 
timing, he said.

And as such, it’s possible for Lario to forecast with AI 
what the 7,000-plus wells in the company’s inventory will 
do in different circumstances, he said.

“The oil field is coming around to artificial intelligence 
and machine learning and higher computational power 
that the rest of the world gets to enjoy,” Zapp said.

AlphaX Sky’s 
basin-specific 
models create 
real-time, 
data-driven AI 
forecasts for 
individual well 
volumes and 
type curves.

“With Sky, we can 
perform rapid 

sensitivity analysis 
between these 
variables to produce 

the optimal asset 
development strategy 

for our company.” 
—Ben Zapp,

Lario Oil & Gas Co.
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Hear more from 
Ben Zapp of Lario 
Oil & Gas in an 
exclusive video 
interview at 
HartEnergy.com.
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Using Sky, Lario was able to take their internal data sets, 
including proprietary and public data for over 7,000 wells 
in the basin, to determine the best way to complete them 
by plugging in variables and current best practices and 
then integrating the results into the company’s budgeting 
and asset development model, he said.

Lario has also done some history matching to assess the 
accuracy of the Sky forecast, he said. The accuracy has 
been within single digits on the wells over quarter-to-
quarter checks, he said.

“It’s completely reasonable, especially given how 
dynamic things are and how much things move in that 
amount of time,” Zapp said.

And more recently, Lario has also used Sky to forecast 
upside potential for assets, using not just core targets but 
targets at other depths, he said.

“The use of this product has meant that we can run our 
workflow through the machine and trust it and get on 
with what we’re doing,” Zapp said. “This is a solution to a 
modern problem that’s been derived in the last five years, 
not the last 50.”

Sammy Haroon, founder and CEO at AlphaX Decision 
Sciences, said it just didn’t make sense to try to use 
a mid-20th century solution for vertical wells like 
Arps models to solve the 21st century problem of 
unconventional lateral wells.

“Arps is trying to replicate nature but 
with such minimal information” because it 
was developed at a time when computing 
was slow and expensive, and data was 
sparse and expensive to process, Haroon 
said. And “trying to twist and turn” Arps 
models to fit unconventional wells will lead 
to errors.

Part of the problem is that the industry 
“doesn’t really understand subsurface 
physics” of the shale reservoirs, he said.

“We comprehend the behavior of the 
subsurface based on how we are interacting 
with it” such as fracking, pumping fluid or 
perforating it, Haroon said, having observed 
the problem initially while managing Baker 
Hughes’s Enterprise Data Analytics group. 
“We have built the understanding of the 
subsurface in multidimensional space to 
comprehend and solve for the complexity 
of the geology and shale reservoir’s 
interdependencies,” he said.

What was needed is not just a 
multidimensional understanding of 
the subsurface but multidimensional 
mathematics, he said. And while the math 

can be done, it is too complicated for 
humans to cope with because of 

the sheer number of dimensions 
and variables involved, he said.

Enter AI, enabled by 
21st century advances in 
computing power and data 
connectivity.

“AI must do two things, 
otherwise, it’s of no use,” 

Haroon said. “It should 
exponentially decrease the 

time to decision making and 
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Hydraulic 
fracturing 
underway at 
a Lario Oil & 
Gas field in the 
Midland Basin. 

“AI is not telling you 
what decision to 

make. It gives you the 
unbiased evaluation.”  

 

—Aruna Viswanathan,  
AlphaX Decision Sciences
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significantly increase the accuracy of 
the decision enabling a direct and 
measurable economic impact. This is now 
possible because algorithms which were 
computationally infeasible 20 or more 
years ago are now easily implemented 
even on mobile devices, making practical 
use of all the available data to rapidly make 
the best decisions possible.”

Removing bias
AlphaX COO Aruna Viswanathan said AI 
offers another benefit in that it removes bias 
from decision making. 

“The evaluation of anything is biased to 
whatever data you have available or that you 
may be given or choose to go get. Your own 
mind can only process so much,” she said. AI 
is “not telling you what decision to make. It 
gives you an unbiased evaluation.”

Viswanathan said Sky helps value oil and 
gas assets.

“An oil and gas well is an asset that is 
declining in value every day, every week, 
every month, every quarter, every year,” 
she said. And as such, “timely decisions 
affect the value of the asset, especially 
early in the asset’s life when you have the 
least information.”

Sky’s interface makes it easy for every 
stakeholder in the decision-making process 
to understand a forecast, she said.

“Reservoir and production engineers, 
geologists, even financial analysts can all see 
the same thing and see the same answer,” 
she said. “This collapses the entire workflow, 
brings everybody onto the same page. It 
democratizes the information.”

The AI-driven Sky software helps 
operators better understand well depletion 
over time with faster and more accurate 
production forecasting, Haroon said.

“Our approach is pure mathematics 
overlaid with subject matter expertise,” 
Haroon said.

Sky has basin-specific AI models that 
use public data from a number of sources, 
including Hart Energy’s RexTag, he said, and 
customers can add their own data, such as 
pressure information or daily production, 
into the system to test or even further tune 
the models. Currently, Sky has models for the 
Permian, Eagle Ford, Haynesville, Williston 
and Bakken basins.

“It understands the complete basin 
behavior within the model, and it uses 
everything it knows about the well,” Haroon 
said. “It understands geology, the reservoir, 
drilling [and] completion.”

Sky also doesn’t remove outlier data from 
the models the way statistics does, he added.

“Interactions with the subsurface and its 
responses is still information,” Haroon said.

Haroon said reservoir engineers are using 
Sky to quickly project how much a well will 
produce over a period of time.

“It helps them look at the influence of parameters of 
a well in ways they were not able to do before,” he said. 
“They can now quantify, for example, based on how the 
well was completed, how it impacts production.”

Completion and production engineers can use Sky to 
see how the company’s wells compare to competitors, 
he said. It can help them answer questions such as, “Why 
am I not doing as well as my competitors? What is the 
completion style I should be using?” along with making 
decisions on their artificial lift strategies.

“For the engineer, what starts to happen is you don’t 
work with the past. You start looking into the future,” 
Haroon said.  

A rig at a Lario 
Oil & Gas field 
in the Midland 
Basin. 

LARIO OIL & GAS





August 2022  |   57

EYEBROW / 
SECTION

AROUND THE 
INDUSTRY

Randall Wright, president of Wright & Co. Inc., believes there is plenty of space in the Marcellus Shale  
for operators developing from an ESG perspective.

The answer, he said, is to embrace 
ESG even when there is a lack of clarity 
about what investors want to see.

Wright pointed out that new reg-
ulations from the U.S. Securities and 
Exchange Commission are out in draft 
form, and responses are anticipated in 
the next month or so. New guidelines 
have been proposed for ESG investing, 
and new disclosures will be required 
for publicly reporting companies.

“The effect on private companies is 
just a matter of time,” he added. “You 
can’t have an IPO without having ESG.”

Wright said that even though some 
oil and gas companies are still coming 
to grips with what ESG means for them, 
they need to develop a written ESG 
policy. This plan should explain how 
the company is handling anything it is 
doing in terms of ESG issues.

“Explain what you’re doing with 
focus on continuous improvement 
and growth,” he said. “Look for the 
low-hanging fruit. Report community 
activities and scholarship donations.” 
Make sure ESG achievements have 
visibility, he said. “Put it on your web 
page.”

For companies that do not have a 
strong ESG story, Wright advised, “Tell 
it anyway.” If a company is at the bottom 
in terms of ESG performance, “the only 
way is up.”  

The Marcellus Shale play has produced 
80 Tcf of gas to date, according 
to Randall Wright, president of 

Wright & Co. Inc., and it is likely that 
production will reach 38 Bcf/d in some 
areas by 2025.

Wright told attendees of Hart 
Energy’s DUG East Conference and 
Exhibition in June that his company did 
its first evaluation of the play in 2008, at 
a time when the Marcellus was the “play du 
jour.” The prediction was “if you could get 1 
Bcf per 1,000 ft of lateral, it might be a viable play.”

Four years earlier, the U.S. Geological Survey (USGS) 
estimated production in the region would top out 
around 1.9 Tcf. This estimate, Wright explained, “was 
pre-hydraulic fracturing, pre-horizontal drilling and 
pre-technology that has emerged in the past 20 years.” 
By 2014, after five years of drilling, the USGS in-
creased its estimate to 15 Tcf, and in 2019, updated its 
estimate to 84 Tcf to 200 Tcf of potentially develop-
able undeveloped resources in this region.

“Production growth is on trend to meet that projec-
tion,” Wright said, with areas of eastern Ohio, western 
Pennsylvania and West Virginia in excess of 3 Bcf per 
1,000 ft of effective lateral.

Although some potential investors are asking, 
“Aren’t all the better areas drilled up?” in Wright’s 
estimation, the Marcellus remains a good play.

“Lots of companies have great inventory even in 
highly developed areas,” he said, suggesting that Tier 
2 areas will become economic at higher oil prices. 
Even areas that appear to be full of developments 
have considerable space for more drilling activity.

Wright pointed out that much of the current pro-
duction is responsibly sourced gas (RSG), which deliv-
ers slightly better profits. While it pays only pennies 
more on the dollar, “the volume is tremendous, and 
the pennies add up.”

Responsible development will be critical for opera-
tors in the region because there are some formidable 
challenges, Wright said. There is political opposition 
to drilling, and more financial institutions are making 
investments based on a company’s ESG performance.

“With the current philosophies about oil and gas 
and the target on its back, how are we going to pro-
ceed with sustainable and responsible development 
drilling?” Wright asked.

ARTICLE BY

 JUDY MURRAY

“You can’t 
have an IPO 
without 
having 
ESG.”

—Randall Wright,
Wright & Co. Inc.

‘LOTS OF RUNNING ROOM’ 
LEFT IN MARCELLUS SHALE

Read the full article 
at HartEnergy.com.
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help keep inflation capped in the Powder 
River Basin, DeDominic said.

Moreover, he added the Powder 
River Basin has continued to maintain 
reliable netbacks on oil and gas because 
infrastructure capacity is largely bal-
anced contrary to other busy shale plays 
in the U.S.

Prior development periods put into 
place necessary pipelines, electrical 
services and water lines that assist the 
Powder River Basin producers on the 
midstream side. And strong gas realiza-
tion and liquid yields make the mid-
stream competitive in the area, another 
benefit to bottom-line expenses, he said.

Contrary to regulatory action in other 
parts of the Lower 48, federal regu-
lations are largely working in favor of 
increased development. According to 
DeDominic, the current average for a 
federal lease approval is four months.

“A planning program with an 18- to 
24-month time frame to secure drillable 
federal permits will allow operators to 
facilitate increased development pace is 
warranted,” he said.

Anschutz is a private firm and has no 
debt. Its core position and repeatable, 
positive cost structure allow the Powder 
River asset to generate significant cash 
flow with limited capital deployment. 

The company’s inventory may provide 
upside opportunities for more than 20 
years at a rig pace of 2.5, DeDominic 

said. That pace beginning in 2023 
may generate high single-digit 

production growth using 
70% of cash flow.

The firm intends to 
close out 2022 with pro-
duction between 26,000 
to 28,000 boe/d (73% 
oil, 86% liquids); for next 

year, the plan is produc-
tion between 38,000 to 

42,000 boe/d (62% oil, 83% 
liquids). 

If investors are worried about the potential for pro-
duction and profit in the Powder River Basin, all they 
need to do is talk to Anschutz Exploration Corp.’s 

president and CEO, Joe DeDominic.
Indeed, having worked in the Powder River for 

some 50 years, the private independent oil and gas 
company has mastered—or at least, largely prevailed 
upon—many of the greatest challenges involved with 
developing the play: cost, drilling times, inconsistent 
well results and takeaway capacity.

Based in Denver, Anschutz currently owns leases 
on 475,000 net acres in the Powder River Basin with 
interests in 486 gross wells, four active drilling rigs and 
26,000 net boe/d (75% oil). The company rounds out 
the top five Powder River Basin players for activity, 
acreage and production with four public companies: 
Continental Resources Inc., EOG Resources Inc., Occi-
dental Petroleum Corp. and Devon Energy Corp.

DeDominic said Anschutz currently has three of the 
basin’s top 10 wells.

“However, early 2022 well results indicate Anschutz 
is most likely to see three to four additional wells in 
the top 10 by year-end,” he told the crowd gathered 
on June 29 for Hart Energy’s DUG Bakken and Rockies 
Conference and Exhibition.

Anschutz drilling times are declining as a result of 
the transition from appraisal to full-scale development 
and the company’s increased focus on “repeatable 
results,” he said. A composite of the best wells in An-
schutz’s arsenal improved from 11.8 days in 2020 to 
7.8 days in early 2022.

As for cost, the company’s gas reduced its cash op-
erating expense by 55% since 2019, driving down total 
well cost per lateral foot by some 40% during the same 
period. Debundling, process optimization and supply 
chain alignment changes appear sustainable and 

POWDER RIVER  
BASIN SUCCESS
Anschutz Exploration CEO Joe DeDominic shared the private producer’s strategy on how to  
succeed in the Powder River Basin.
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“Early 2022 well results indicate 
Anschutz is most likely to see three 

to four additional wells in the top 
10 by year-end.”

—Joe DeDominic, 
Anschutz Exploration Corp.
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TODAY’S ENERGY PROBLEMS 
BEGAN DECADES AGO
Despite the world’s energy shortage, exacerbated by current events, natural gas can still be part of the solution 
going forward, says Chesapeake Energy COO Josh Viets.

“Natural gas can be part of the 
solution going forward and be part of a 
lower-carbon future,” he said.

Analysts project that natural gas de-
mand will either remain steady or grow 
during the next 20 to 30 years. One 
contributor to that is the move to switch 
from coal to natural gas in an effort to 
reduce emissions.

But, “on the supply side, we’re going 
to see some constraints in the system,” 
he said.

And in light of Russia’s attack on 
Ukraine, LNG exports are expected 
to continue to increase, with the “U.S. 
expected to play a prominent role” in 
meeting that demand, he added. The 
entire industry must rise up to meet the 
challenges facing the world, and Chesa-
peake is doing its part.

In November 2021, Chesapeake 
purchased Vine Energy to increase its 
holdings in the Haynesville Shale and, in 
January, purchased Chief E&D Holdings 
to boost holdings in the Marcellus Shale. 
Around the same time, the company 
also sold its Powder River Basin assets in 
Wyoming to Continental Resources Inc.

Additionally, Chesapeake has focused 
on reducing its greenhouse-gas inten-
sity and certifying its Haynesville and 
Marcellus operations. The Haynesville 
operations are 100% certified and the 
expectation is the Marcellus will be by 
the end of the year, he said. 

Viets also highlighted the more than 
2,000 continuous monitoring instru-
ments currently operating in Chesa-
peake fields and said that number is 
expected to increase.

When the concept of responsibly 
sourced gas came about, Viets said, 
“there was thinking it would lead to a 
premium in the price you receive, but if 
it is, it’s in the pennies.

“But that’s not why we do it,” he con-
tinued. “We think it’s the right thing to 
do.” 

Causes behind the world’s energy shortage, though 
exacerbated by current events, actually stretch 
back over the past two decades, according to 

Josh Viets, executive vice president and COO of Ches-
apeake Energy Corp.

A shift in investment from oil and gas to renewables 
combined with low natural gas storage levels and 
war created the energy shortage of today. Access to 
energy correlates to quality of life, and the industry 
has a responsibility to work to provide energy that 
is affordable, reliable and low carbon, Viets told 
attendees of Hart Energy’s DUG East Conference and 
Exhibition on June 14.

“As a society, we are absolutely short on energy 
today,” he said. “But the problems we are in today 
occurred about 20 years ago.”

He pointed to climate change commentary as a 
factor in redirecting some investment in the oil and 
gas supply toward renewable sources. As a result, Eu-
ropean oil and gas production has decreased even as 
shale was helping the U.S. approach energy indepen-
dence, he said.

Last year was dry and low wind, which resulted in a 
30% reduction in power generation from renewable 
sources and correspondingly helped deplete Euro-
pean gas storage, he said. Add to all of that Russia’s 
invasion of Ukraine, and the result is high energy 
prices with “inflation running rampant.”

And the shortages in Europe are not unique to the 
continent.

“We also have problems of our own,” Viets said.
The U.S. has low storage levels as well, partly due to 

a cold winter, an already hot summer plus an increase 
in LNG exports.

“Demand on natural gas is expected to be quite 
high, and supply is expected to be constrained,” he 
said.

There needs to be a conversation about balance 
in energy policy with a focus on the three pillars of 
affordability, reliability and lower-carbon future, he 
added. “The stakes on this are quite high.”

In short, quality of life correlates to access to energy, 
he said, recalling the words of Dr. Scott Tinker, direc-
tor of the Bureau of Economic Geology at The Univer-
sity of Texas at Austin: “Energy won’t end poverty, but 
you can’t get out of poverty without energy.”

And natural gas can play a role in lifting the quality 
of life around the world, according to Viets.
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The following events present investment and networking opportunities for industry executives and financiers. 

EVENT DATE CITY VENUE CONTACT

2022

Energy Workforce & Technology Council Summer Mtg. Aug. 3-5 Westminster, CO The Westin Westminster energyworkforce.org

EnerCom Denver Aug. 7-10 Denver The Westin Denver Downtown enercomdenver.com

Western Energy Alliance Annual Meeting Aug. 10-11 Beaver Creek, CO Park Hyatt Beaver Creek westernenergyalliance.org

KIOGA Annual Convention Aug. 14-16 Wichita, KS Hyatt Regency kioga.org 

The Energy Summit Aug. 23-24 Denver Denver Center of Performing Arts coga.org

SEG/AAPG IMAGE Conference Aug. 28-Sept. 1 Houston George R. Brown Conv. Ctr. imageevent.org

OGA Annual Conference Aug. 29 Norman, OK Embassy Suites by Hilton Norman okgas.org

Energy ESG Conference Sept. 8 Houston Royal Sonesta hartenergyconferences.com

GPA Midstream Convention Sept. 11-14 San Antonio Marriott Rivercenter gpamidstreamconvention.org

America's Natural Gas Conference Sept. 27 Houston Royal Sonesta hartenergyconferences.com

North American Gas Forum Oct. 24-26 Washington, D.C. Park Hyatt Washington, D.C. energy-dialogues.com/nagf/

Energy Capital Conference Oct. 25 Dallas Fairmont Hotel hartenergyconferences.com

A&D Strategies and Opportunities Conference Oct. 26 Dallas Fairmont Hotel adstrategiesconference.com

Executive Oil Conference Nov. 15-16 Midland, TX Midland County Horseshoe Pavilion executiveoilconference.com

OK Petroleum Alliance Fall Conference Nov. 16-17 Oklahoma City The National Hotel thepetroleumalliance.com

SPE Innovation & Entrepreneurship Summit Dec. 7-8 Houston Norris Conference Centers spegcs.org

2023

IPAA Private Capital Conference Jan. 19 Houston The Post Oak ipaa.org

NAPE Summit Feb. 1-3 Houston George R. Brown Conv. Ctr. napeexpo.com

CERAWeek by S&P Global Mar. 6-10 Houston TBD ceraweek.com

Monthly

ADAM-Dallas First Thursday Dallas Dallas Petroleum Club adamenergyforum.org

ADAM-Fort Worth Third Thursday, odd 
mos. Fort Worth Fort Worth Petroleum Club adamenergyfortworth.org

ADAM-Greater East Texas First Wed., even mos. Tyler, Texas Willow Brook Country Club etxadam.org

ADAM-Houston Third Friday Houston Brennan’s adamhouston.org

ADAM-OKC Bi-monthly (Feb.-Oct.) Oklahoma City Park House adamokc.com

ADAM-Permian Bi-monthly Midland, Texas Midland Petroleum Club adampermian.org

ADAM-Tulsa Energy Network Bi-monthly Tulsa, Okla. The Tavern On Brady adamtulsa.com

ADAM-Rockies Second Thurs./Quar-
terly Denver University Club adamrockies.org

Austin Oil & Gas Group Varies Austin Headliners Club coleson.bruce@shearman.com

Houston Association of Professional Landmen Bi-monthly Houston Houston Petroleum Club hapl.org

Houston Energy Finance Group Third Wednesday Houston Houston Center Club hefg.net

Houston Producers’ Forum Third Tuesday Houston Houston Petroleum Club houstonproducersforum.org

IPAA-Tipro Speaker Series Second Wednesday Houston Houston Petroleum Club ipaa.org

Email details of your event to Brandy Fidler at bfidler@hartenergy.com. 
For more, see the calendar of all industry financial, business-building and networking events at HartEnergy.com/events.

Events Calendar
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nership agreement with state oil giant 
Pemex for the joint development of 
the Lakach deepwater gas field. Per the 
agreement, New Fortress will invest in 
the continued development of Lakach 
Field over a two-year period and will 
complete seven offshore wells.

Additionally, New Fortress will deploy 
a 1.4-mtpa floating LNG unit to liquefy 
the bulk of the gas production from 
Lakach Field. Pemex will use the remain-
ing gas and associated condensate from 
the field to supply Mexico’s domestic 
market.

LNG hub
New Fortress also entered into an 
agreement with Mexico’s CFE that allows 
it to expand its gas supply to multiple 
CFE power generation facilities in Baja 
California Sur, divest its 135 megawatt La 
Paz power plant and create a new LNG 
hub off the coast of Altamira, Tamau-
lipas, in northern Mexico. In the latter 
agreement, CFE will supply the requisite 
feed gas to two New Fortress FLNG units 
using CFE’s existing pipeline capacity.

New Fortress commenced commercial 
LNG regasification operations at a termi-
nal in Pichilingue, La Paz, Baja California 
Sur, in July 2021. The terminal supplies 
gas to CFE’s generation facilities at CTG 
La Paz and CTG Baja California Sur. Per 
the agreement, CFE and New Fortress 
will extend the term of New Fortress’ 
gas supply agreement to CFE’s power 
generation facilities in the region and 
increase the volume of gas delivered 
under mutually agreeable terms.

In Altamira, New Fortress will deploy 
two FLNG units capable of processing 
1.4 mtpa each that will use CFE’s existing 
firm pipeline transportation capacity 
to deliver feed gas volumes to New 
Fortress. Additionally, CFE has agreed to 
share in the production and marketing 
of a portion of the LNG volumes from 
the new Altamira offshore LNG hub. 

New Fortress Energy Inc. agreed to form a new 
joint venture ( JV) for LNG maritime infrastruc-
ture valued at $2 billion while also inking sep-

arate deals to supply gas to Mexico’s domestic market 
and for export.

The announcements help New Fortress provide 
low-carbon energy to consumers in the Americas 
and worldwide as part of a global energy transition 
from oil and coal, the company said July 5 in a press 
statement.

The JV partnership with Apollo Global Management 
Inc. will allow New Fortress to create offshore LNG infra-
structure to assist with the energy transition while free-
ing up capital for other investments and also allowing 
it to reach diversified customers from utility to energy 
companies worldwide under third-party charters.

Further, deals with state-owned Petróleos Mexica-
nos (Pemex) and Mexico’s Federal Electricity Commis-
sion (CFE) will assist Mexico boost its energy security 
and allow the U.S.-based company to provide clean 
energy for electricity generation while establishing an 
LNG export hub offshore Mexico’s northern Gulf of 
Mexico coast.

$2 billion JV
New Fortress signed an agreement with Apollo to “sell 
11 LNG infrastructure vessels owned by New Fortress to 
a newly formed JV between funds managed by Apollo 
and New Fortress in a transaction valued at approxi-
mately $2 billion,” the company said. Apollo will own an 
80% working interest in the JV, while New Fortress will 
own the remaining 20% working interest.

New Fortress will receive proceeds of $1.1 billion 
after considering its share of the JV and portions used 
to pay down existing debt. The transaction is expected 
to close in the third quarter, and proceeds will be used 
to fund New Fortress’ FLNG projects, downstream 
infrastructure and general corporate purposes, the 
company said in a news release.

The LNG vessels include six floating storage and 
regasification units, two carriers and three floating 
storage units. New Fortress agreed to charter 10 of 
the 11 vessels for up to 20 years, commencing either 
upon close of the transaction or upon expiration of the 
vessels’ existing third-party charter agreements.

Lakach gas
New Fortress also signed a long-term strategic part-

NEW FORTRESS  
CREATES $2 BILLION JV
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NEW FORTRESS  
CREATES $2 BILLION JV
The company will own 20% of the joint venture with Apollo Global Management and receive 
$1.1 billion in proceeds from the LNG infrastructure sale.
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As the world focuses on achieving net-
zero emissions, the reality is that 
hydrocarbons will continue to make 

up a significant portion of the energy mix.
In order to continue supplying energy, 

the oil and gas industry needs to focus 
on technological innovation to reduce 
emissions and to make “significant and 
ongoing investments” in projects, executives 
told plenary session audiences at the Unconven-
tional Resources Technology Conference (URTeC) in 
Houston in June.

“Oil demand is resilient and as a fuel source is a sig-
nificant part of the energy mix for decades to come,” 
said Richard Lynch, senior vice president for technol-
ogy and services for Hess Corp. “For an affordable 
transition, oil and gas need to be a part of the mix for 
decades to come.”

INNOVATION  
IN THE 
ENERGY SECTOR

Technology is key to reducing 
emissions and maintaining fossil 
fuels in the energy mix.
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“Oil demand 
is resilient, 
and as a fuel 
source is a 

significant 
part of the 

energy mix for 
decades to come.”

—Richard Lynch,
Hess Corp.

TECHNOLOGY
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Executives emphasized the need for continued invest-
ment for producing natural gas and highlighted its role as 
an enabler in achieving net-zero emission goals by 2050.

“It’s important to approach thinking about the future 
with a sense of humility,” said Mark Finley, energy and 
global oil fellow at Rice University’s Baker Institute. “The 
future is uncertain.”

One of the things that makes planning for the future so 
tough, he said, is that energy demand outlooks through 
2050 can vary wildly depending on which set of policy 
assumptions are considered.

The International Energy Agency’s “2021 World Energy 
Outlook” projects energy supply through 2030 under 
three different policy scenarios with supply varying by 
more than 100 exajoules by 2030 depending on the policy 
in play.

With such a range of uncertainty, Finley asked, “How do 
you plan your business?”

Instead of focusing on the unknowns, he said, energy 
companies should think about what is known.

The first of those, he said, is that “the world is going to 
need more energy” especially as 80% of the world’s popu-
lation aspires to better and more access to energy to raise 
their quality of life.

The second is that trillions of dollars of investment in oil 
and gas will be needed, “no matter what the future holds.”

Continued investment is crucial because existing pro-
duction declines so rapidly without additional investment. 

T. Ryder Booth, Chevron Corp.’s 
vice president North America 
E&P, Midcontinent Business Unit, 
agreed with the idea that oil 
and gas will be necessary in the 
future.

“No source of fuel has sys-
tematically reduced over time,” 
he said. People still use wood chips 
and “more coal now than ever in human 
history.”

But, Lynch said, technology innovations 
are required to “unlock energy supplies” in a 
sustainable way.

“That’s going to require some break-
throughs,” he said.

Mark Berg, executive vice president for 
corporate operations at Pioneer Natural 
Resources Co., said there are a number 
of challenges to overcome to best reduce 
emissions. For instance, electric fracture fleets 
are available, but they require a substantial 
amount of energy on location.

“The technology is there, the infrastructure 
is not,” Berg said. “It somewhat defeats the 
purpose to run a diesel generator to run an 
electric frac fleet.”

In addition to needing power infrastruc-
ture to support electrification, methane de-
tection is critical, he said. Detection is being 
accomplished via fixed monitors and flyovers.

“But we need to take that data and the 
scientific capabilities and gain better con-
fidence from the public that the methane 
we’re reporting is accurate,” he said. “It’s not 
an easy task, but we hope to be in a position 
to be able to attack methane in the way we 
are attacking flaring.”

Kirk Johnson, senior vice president, Lower 
48 assets and operations for ConocoPhil-
lips Co., said the industry should focus on 
producing the “best barrels,” or those that 
are both the lowest cost to supply and the 
lowest in greenhouse-gas intensity. 

One of the ways ConocoPhillips is working 
to drive down emissions is through remote 
sensing to identify abnormal operations like 
venting and flaring.

“It puts us in a position to quickly rectify 
something that is unwanted,” he said.

Because oil and gas will still be part of the 
energy mix, Booth said, it makes sense to 
incentivize lower-carbon basins.

“If you’re going to incentivize a basin to 
deliver oil and gas for the future,” shale ba-
sins like the Bakken “are the last barrels you 
want to restrict with policy,” he said.

But supplying those hydrocarbons will 
require “ongoing and significant investment,” 
Lynch said, noting that Hess has increased its 
own investment in the Bakken by contracting 
a fourth rig for its acreage.

And while the future may be uncertain, 
within the industry the consensus seems 
to be that natural gas is a “bridge” fuel that 
helps meet emissions goals.

“Gas is a bridge fuel.  
Gas is critical to a 
transition to that type 
of world where we can 

lower emissions. The 
focus has to be on lower 

emissions, not on eliminating 
fossil fuels.”

—Deborah Byers,
EY
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Finally, it’s important for the world to remember that 
transitions take time.

“The market shares for different forms of energy do 
change, but they change over decades-long processes,”  
he said.

As the sector focuses 
on the energy transition, 
Deborah Byers, Americas 
industry leader for EY, said 
the oil and gas industry must 
focus on finding a safe and 
efficient way to keep the 
lights on.

“Gas is a bridge fuel. Gas 
is critical to a transition to 
that type of world 
where we can lower 
emissions,” Byers 
told URTeC 
attendees. “The 
focus has to 
be on lower 
emissions, not on 
eliminating fossil 
fuels.”

One of those reasons 
is because developing 
markets will demand access 
to energy. The world will be 
home to between 9 billion 
and 10 billion people by 
2050, she said.

“None of them are going to say, ‘I don’t need refrig-
eration,’ or ‘I don’t need a smartphone,’ or ‘I don’t need 
transportation.’ We need to give that to them,” she said. 
“The developing markets will drive the transition more so 
than what we’re going to do here in developed countries.”

When it comes to the energy transition, Byers also noted 

macro drivers such as the future 
consumer, new alternative energies, 

transportation revolution and 
governance. 

Preferences can change when 
price tags are associated with 
goals.

“Start asking the questions, ‘How 
much are you willing to pay for that,’ 

and ‘Are you going to pay for someone 
else’s decarbonization?’ And the [amount] 
people are willing to pay is much smaller 
than you think,” Byers said.

There are many other ways to help reduce 
emissions, she said.

“Climate change is a global problem, but 
solutions are going to have to be regional, 
and not every solution is going to work in 
every place,” she said.

She also emphasized the need for efficient 
operations. “Efficiency is a good form of 
supply,” Byers said.

Greg Leveille, the former chief technology 
officer ConocoPhillips who is now retired, 
said energy companies should concentrate 
on favorable innovation niches in order to 

drive the biggest impact in meeting demand.
In particular, Leveille noted six factors that 

contributed to the high rate of innovation 
that drove the unconventional revolution. 
They were low cost of experimentation, rapid 
experimentation speed, a large number of 
players, a high level of scalability and patent-
ability and a low regulatory burden.

Comparatively, Leveille said, innovations 
in ultradeep water, where there are only a 
handful of players, take longer.

“The more people participating, the more 
likely it is that somebody’s going to find a 
breakthrough,” he told URTec attendees. “No 
one knows which things are going to work. 
But once you see something that works, you 
can replicate it fairly quickly.”

And some of that learning came from 
“looking over the fence line,” such as 

attending URTeC presentations, he 
said.

“We went from the paradigm 
where we thought we couldn’t 
extract hydrocarbons from shale 
commercially to all the different 

ways to try and produce it and 
… zero in on what works,” Leveille 

said. 

“It’s important to 
approach thinking 
about the future with  
a sense of humility.” 

—Mark Finley,
Rice University Baker Institute

“The industry 
should focus on 
producing the 
‘best barrels.’”

—Kirk Johnson,
ConocoPhillips Co.

“We went from the 
paradigm where we 

thought we couldn’t extract 
hydrocarbons from shale 

commercially to all the 
different ways to try 

and produce it.”

—Greg Leveille,
ConocoPhillips Co.

“The technology 
is there, the 

infrastructure is not. 
It somewhat defeats 
the purpose to run a 

 diesel generator to 
run an electric frac 

fleet.”
—Mark Berg,

Pioneer Natural Resources Co.





In a recent response to President Biden’s call for increased oil 
refining capacity, Exxon Mobil Corp. responded by suggesting 
that, among other regulatory changes, waiving Jones Act vessel 

requirements could help relieve gas supply constraints and ultimately 
lower prices.

Exxon Mobil has a point. The Jones Act may have long outlived its 
usefulness and could be imposing costs on what U.S. consumers pay 
for energy that are far greater than its benefits.

Congress adopted the Jones Act, Section 27 of the Merchant 
Marine Act of 1920, after World War I to ensure that the U.S. 
would have a robust merchant marine to support military logis-
tics in a future war. To do so, the act created a captive market 
for the U.S. merchant marine and shipbuilders, mandating that 
shipments between domestic ports use only vessels built, 
flagged and registered in the U.S. that are crewed 75% by 
American sailors.

The act sought national security at the price of 
trade protection. But the tradeoff may not have 
been effective. Protected from competition, the 
U.S. maritime shipping industry has shrunk to a 
minuscule size. Out of more than 43,000 cargo 
ships worldwide, 180 are U.S. flagged. Of 
these, only 99 are fully Jones Act compli-
ant. In 1960, there were nearly 4,000 
U.S. flagged cargo vessels.

A Cato Institute white paper, 
“The Jones Act, a Financial Burden 
America Can No Longer Bear,” 
debunks the security argu-
ment with this example: 
“When U.S. forces were 

REGULATORY

IS THE  
JONES ACT  
OUT OF TIME?
Historically high prices at the pump, geopolitical concerns 
and realignment of global energy security interests raise efficacy 
questions on 102-year-old law.
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As the late Sen. John McCain (R-Arizona) once said, 
the Jones Act is one of the best examples of “legislation 
[that] still remains on the books many decades after it has 
served its original, stated purpose.”

Shouldn’t we weigh what are perhaps antiquated pros 
against modern cons and enact legislation that addresses 
the challenges of today?

But the Jones Act still has support in the 21st century, 
particularly in states where the shipbuilding and maritime 
sectors are major employers and maritime unions are 
their strongest supporters.

Sens. Roger Wicker (R-Miss) and Maria Cantwell 
(D-Wash) have suggested that the Jones Act ensures the 
employment of “650,000 American jobs resulting in $150 
billion in economic benefits each year.”

Supporters of the act point to the hundreds of thou-
sands of jobs of those individuals involved in these and 
supporting industries, e.g., ship repairs, supplies/supply 
chains, the associated economic drivers, and the availabil-
ity and usage of these ships during national and interna-
tional needs.

U.S. consumers and U.S. competitiveness are not 
factored in the cost-to-trade numbers nor is the cost to 
the U.S. military, the intended beneficiary of the act back 
in 1920. Because the U.S. supplies only its own demand 
for ships, boats built here are expensive. In 2019, the 
Department of Defense did consider foreign-built ships.

“I can’t afford a lot of $600 million ships. I can’t really 
afford a lot of $400 million ships when I can go out and 
buy used RO/ROs (roll-on/roll-off cargo ships) for $35 
million to $40 million,” said Secretary of the Navy Richard 
Spencer in May 2019.

The head of U.S. Transportation Command, meanwhile, 
explained the decision to pursue used foreign‐built ships 
during a March 2019 congressional hearing by noting 
that such vessels cost $25 million to $60 million depend-
ing on age. New domestic‐built ships, he added, would 
cost 26 times as much.

These anecdotes suggest that the act seems to be 
counterproductive to our military efforts. We must ask 
the question: Is the Jones Act an important element in 
our national defense strategy? Or are there other solu-
tions to meeting our commercial and military needs that 
support our shipyards as well?

For effective reform to take place, many stakeholders 
need to be involved and competing interests need to be 
balanced. But the goal we all share is a U.S. shipbuilding 
and maritime industry that leverages U.S. technology and 
know-how to be globally competitive and cost-effective.

We are witnessing geopolitical disruption with eco-
nomic ramifications to the price and availability of basic 
commodities (food, energy) not seen since the early 
1980s. In this highly inflationary environment, now is the 
time to repeal, reform or at least significantly modify/
amend the Jones Act to allow for the flexibility in the oil 
transportation and distribution channels that will result in 
more efficient supply and hence at least somewhat lower 
gas prices.

An effective bipartisan effort to address legitimate 
concerns made by detractors and proponents can 
create a win-win for U.S. consumers (particularly those 
in non-mainland areas) and shipbuilders alike, while not 
sacrificing national security concerns. 

 
Jeff Whittle, Belton Zeigler and Lisa Rushton are partners at 
the Womble Bond Dickinson law firm.

deployed to Saudi Arabia during Oper-
ations Desert Shield and Desert Storm, a 
much larger share of their equipment and 
supplies was carried by foreign‐flagged 
vessels (26.6%) than U.S.-flagged commer-
cial vessels (12.7%). Only one U.S.-flagged 
ship was Jones Act compliant. In fact, the 
shipping situation was so desperate that on 
two occasions the United States requested 
transport ships from the Soviet Union and 
was rejected both times.”

But the cost of the Jones Act remains high 
particularly for oil and gas consumers and 
the offshore wind industry. The U.S. is a low-
cost producer of oil. But in U.S. markets in 
the Northeast and the West Coast U.S., oil is 
more expensive than foreign oil because of 
the additional cost of Jones Act compliant 
shipping from Texas or Alaska.

The U.S. is a low-cost producer of natural 
gas. But because of the Jones Act, New 
England imports its LNG from Norway and 
Trinidad, not the U.S. Gulf Coast. According 
to the American Energy Institute, to make 
U.S. oil and oil products competitive in 
U.S. markets, producers often ship them 
to Canada and then transport them back 
to the U.S. so they can use foreign-flagged 
ships for both legs of the journey. Even with 
the extra expense of the additional trip, this 
approach is cheaper than shipping to U.S. 
markets on Jones Act vessels.

Consumers in Hawaii rely on waterborne 
shipping to get food, manufactured goods, 
construction materials and other staples in 
addition to oil and gas. A 2020 study by the 
Grassroot Institute of Hawaii found that the 
Jones Act costs families in Hawaii $1,800 a 
year in both energy and non-energy costs.

One can argue that is considerably higher 
today with a 150% increase in the price 
of Brent crude per barrel versus 2020’s 
depressed levels. A March 2022 Wall Street 
Journal article, “Jonesing to Give Up Russian 
Oil,” stated that Hawaii imported several 
million barrels of Russian crude as it was 
cheaper than crude shipped from the U.S. in 
Jones Act-compliant vessels.

Puerto Rico imports oil from Trinidad and 
Tobago instead of from U.S. producers in 
the Gulf of Mexico because it’s cheaper than 
getting U.S.-sourced gasoline from Jones Act 
vessels. And in many cases, because of the 
Jones Act, seaport towns in Alaska cannot 
afford to ship fish, forest products or min-
erals directly by water to the Lower 48 but 
must transship using Canadian railroads and 
ports at additional cost.

And the Jones Act is adding hundreds of 
millions of dollars to the cost of offshore 
wind projects by prohibiting specialized 
installation vessels and experienced crews 
from Europe from operating freely in U.S. 
waters. These specialized ships cost as much 
as $500 million apiece, costs U.S. electric 
utility customers will ultimately have to pay.

REGULATORY
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I’ve begun explaining the world news this way 
these days when there is no good answer: “It was 
in the script.” That’s particularly while so much is 

actually scripted. 
Sometimes scripting is obvious for how seam-

lessly each episode plays out, such as the Jan. 
6 committee hearings. Sometimes it’s painfully 
obvious for the gaffes. 

Unfortunately, the latter was the case on July 12 
for one of the most anticipated good-news events 
of the century: the release of first images from the 
James Webb telescope.

The feed stuttered and froze. Uplinks to 
remote locations failed or were slow. The shared 
screen was actually four screens put together, thus 
incorporating the horizontal and vertical edges of 
the frames of each into the images.

But NASA’s a space explorer and it executed 
on that flawlessly: The James Webb is in the La-
grange Point 2 and is returning the extraordinarily 
high-resolution, deep-space images with near 
infrared that we’ve all been anxious to see ever 
since Hubble gave us optical and ultraviolet views.

For the Jan. 6 hearings, a former ABC News 
president was hired by the committee to package 
the presentation. I’m not sure what happened 
with the NASA broadcast, but I would check a 
box on a tax return to donate toward paying for it 
to hire a pro.

Alas, back to scripts. In the epic “U.S. Oil Refin-
ing” series, now in its 169th season and playing at 
any gas pump today, the seemingly benign sub-
text of events embedded in the 1970s seasons 
have emerged as the main theme in the 2022 
season.

It was inevitable: While the U.S. was discour-
aging new energy production capacity, it was 
successfully creating new energy demand via 
economic expansion and growth in minimum 
expectations for quality of life.

Where the 1970s left off, U.S. regulations and 
laws and stuff disincentivized significant-sized new 
refinery construction. The implications seen today 
were unthought of at the time when the country 
had enough capacity. 

In 2022, though, that cinema Easter egg has 
hatched, and the duckling’s not pretty.

The series’ unexpected president, Joe Biden, in-
sisted this summer that refiners were holding back 
on plant capacity, thus the resultant $5 gasoline. 
But someone must have pointed out between 
episodes that the math didn’t work.

It was made obvious by trying to answer a 
simple question in the New York Times’ weekly 
news quiz from June 10. The question: National 

average gas prices neared $5 per gallon this 
week. Which of the following is closest to the 
average gas price a year ago?

The options were $2.32, $3.07 and three 
figures greater than $4.

I didn’t remember. Was it $2.32 or was it 
$3.07? 

But if the price of June 2021 oil was two-thirds 
the price of June 2022 oil, and gasoline is $5, 
then the 2021 price was $3.

And that was the correct answer.
It seems the White House would have a calcu-

lator. But no.
In the next episode, Biden released a lot of oil 

from the Strategic Petroleum Reserve. More than 
5 million of the barrels were shipped to Europe 
and Asia, it was reported. 

The episode concluded with a window washer 
outside the Oval Office trying to yell loudly 
enough through the glass: “It’s not that there isn’t 
enough oil! It’s because there isn’t enough refin-
ing capacity! And it’s designer-fuel season!”

In screen- and stage-writer Aaron Sorkin’s 
school at MasterClass.com, his instructions begin 
with “First, without a clear intention and a formi-
dable obstacle, you’re screwed blue. You’re not 
going to have drama.”

Well, we certainly have drama.
He continues, “As for ‘obstacle,’ you need to 

plug those things up. Don’t let the audience 
wonder why the person didn’t do some simple 
other thing.”

Like lift some regulations? Too complicated?
Further, “it is not required that your protagonist 

overcomes the obstacle. They don’t have to win. 
They just need to try.”

The messaging from the White House has been 
that it’s trying but without explaining its logic, 
knowing that more than 90% of Americans don’t 
understand how gasoline pricing works anyway.

“With a movie, you have 10 to 20 minutes to 
set up before you get to the obstacle before 
people walk out.” People were starting to walk 
out, according to the polls.

“Once you have the intention and obstacle, it’s 
like a taut clothesline you can hang everything 
else on. If you have a point you want to make, you 
can hang it on there.

“But, building that clothesline is going to be the 
most important thing you’re going to do.”

Unfortunately for American consumers, U.S. 
refiners were clotheslined 50 years ago. That’s 
what the U.S. energy policy built.

So why are gasoline prices so high? It was in 
the script. 
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