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Waiting for Sustained Gas Price Increase
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SPECIAL REPORTS 
AND RESOURCES

The Marcellus Shale 
stands atop the hill of 

mighty natural gas plays 
at home and abroad. 

(Photo by Glenn Kulbako, 
courtesy of Hart Energy’s 

Oil and Gas Investor)

ANTERO’S JOURNEY TO MARCELLUS 

CORE ADDS STATOIL INTERESTS 

Antero purchased 55,000 net acres in 

the Appalachian Basin in West Virginia 

from Southwestern Energy in June and 

will now buy Statoil’s interests in the 

same acreage.
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REPORT: VICTORY OVER PIPELINE 

COULD COST NEW YORK

If New York State succeeds in defeating 

the Constitution Pipeline, a 124-mile 

pipe designed to connect the Marcellus 

to markets in the Northeast, the victory 

could be a costly one, a report stated.
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ECLIPSE’S PURPLE HAYES SEEKS TO 

REDEFINE WELL DEVELOPMENT

Eclipse Resources is hoping to usher in 

a new era in oil and gas development 

through the creation of superlaterals 

like its Purple Hayes well in the Utica 

Shale in Ohio.
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THE CASE FOR $4.50 GAS 

THIS WINTER

Low crude prices and lack of gas-

directed drilling bump up against 

growing demand. The result could 

be a price jump for U.S. natural gas, 

according to analysts.
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The D-J Basin, 
Reinvented
The D-J Basin, 
Reinvented5.

Emerging Plays: San Andres
The UG Center’s new special report on 
the San Andres provides an in-depth look 
at the formation that spans across West 
Texas and eastern New Mexico.

Drilling Highlights 
This feature provides the latest results on 
wells in unconventional plays across the U.S.

Top IP Wells
The UG Center features information on the 
wells with the top IP rates in each unconven-
tional play. Information includes flow rates, 
operators and location.  

Unconventional Rig Counts
Hart Energy’s exclusive rig counts measure 
drilling intensity. Rig counts exclude units 
classified as rigging up or rigging down 
and also exclude rigs drilling injection 
wells, disposal wells or geothermal wells. 
The result is our most accurate assessment 
of rigs on location working on oil or gas 
programs as of the sample date. 

Heard in the Field
Hart Energy canvasses service providers, 
E&P companies and consultants weekly 
across the four service lines of pressure 
pumping, downhole completions, land drill-
ing and well servicing, seeking information 
on pricing, current activity drivers, current 
practices and near-term outlook. Surveys 
rotate on a quarterly basis through the major 
unconventional plays.
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The Marcellus has proven to be the low-cost 

driving force of the supply of natural gas in the 

U.S. At the same time the deep, high-pressure Utica 

wells are producing huge results up to as much as 60 

MMcf/d. The Point Pleasant Shale below the Utica 

offers additional reserves. The Upper Devonian 

Shales—Rhinestreet, Middlesex and Genesee—pro-

vide shallower targets for operators.

In looking at all of the gas-in-place for the Marcel-

lus, Utica and Upper Devonian, it is centered in south-

western Pennsylvania where it is all stacked together, 

explained Ray Walker Jr., executive vice president 

and COO for Range Resources. “That’s where Range 

has been able to amass our 1.5 million acres of both 

liquids and dry gas production. It puts us in a very 

unique position with multiple years of activity look-

ing forward that we can take advantage of,” he said.

During the downturn, CONSOL Energy has 

taken advantage of the opportunities to drive costs 

down as it races toward the goal of becoming the 

highest margin producer in the lowest-cost basin 

in the U.S., said Tim Dugan, CONSOL COO, at the 

Hart Energy DUG East conference June 22. “We’ve 

positioned ourselves to operate and compete in any 

price environment.”

“We’re going to maintain low leverage, which 

has been fundamental for us. We really feel like 

we’re in a good position to be opportunistic on 

acquisitions. It is about building toward sustain-

ability and recovery, and ramping up accordingly 

as commodity prices allow,” said Callum Streeter, 

COO of EdgeMarc Energy.

In Butler County, Pa., and Monroe County, Ohio, 

the company has stacked pay potential. In Butler 

County EdgeMarc is drilling both the Upper Devo-

nian and Marcellus and expects potential dry gas Utica 

upside. In Monroe County the company has been drill-

ing the dry gas portion of the Utica and expects super-

rich Marcellus upside on top of that, he added. 

Those are examples of what keeps operators in 

the Marcellus-Utica play actively planning future 

development. Science and innovation will allow 

producers to ramp up operations more quickly 

when prices rise.

Superlaterals enhance economics

Superlateral is the new name that Eclipse Resources 

has called its extended-reach laterals.  In sec-

ond-quarter 2016 Eclipse Resources completed an 

18,544-ft superlateral in its Purple Hayes 1H well in 

the Utica Shale in Guernsey County, Ohio, which is 

the longest horizontal lateral ever drilled onshore 

in the U.S., according to the company.

“Why drill superlaterals like the Purple Hayes 

well?” asked Oleg Tolmachev, senior vice presi-

dent, drilling and completions, of Eclipse at the 

June DUG East conference. “We expect 20% to 

30% improvement in the finding and development 

[F&D] cost in the condensate area.”

With the longer laterals, there are fewer vertical 

penetrations to develop the reservoir, which saves on 

well construction and maintenance costs. There are 

also savings on costs associated with drilling vertical 

wellbores, rig movement, environmental footprint, 

Science and innovation are being used to optimize efficiency and  

decrease costs in the Marcellus, Utica and Upper Devonian plays.

Stacked Plays Will  
Keep Operators Busy

By Scott Weeden
Contributing Editor
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etc., Tomalchev explained. “Compared to short lat-

erals—by that we mean 8,000 ft to 10,000 ft—we see 

improvements of 35% to 75% in the internal rate of 

return,” he said.

Total drilling and completion costs were about 

$850/lateral foot.

The entire well was drilled to total measured 

depth of 27,031 ft in 17.6 days. “Drilling the well 

as fast as we did, especially the vertical hole section 

makes the whole idea of a tophole rig operation 

fairly obsolete,” Tolmachev said.

The vertical hole was drilled, cased and cemented 

in 4.5 days. The curve was landed in less than 18 

hours. It only took the company 10 days to drill 

the entire lateral. Bit selection was an important 

consideration, he added. “The entire lateral was 

drilled with a single PDC [polycrystalline diamond 

compact] bit with no trips.”

On the completion side, the well was completed 

with 124 frack stages, which was roughly 150-ft 

stage spacing. All stages were fractured with 100% 

slick water, which the company believes is key to 

recovering high EURs in the Utica. About 98% of 

the design volume was successfully placed. During 

the completion, the company sent zero barrels of 

produced water to disposal wells, which was a huge 

cost saving on lease operating expenses.

“The pace of the frack operations was nothing 

short of impressive—averaging 5.3 stages per day. 

The entire frack operation took 23.5 days from 

start to finish,” Tolmachev continued. 

The fracturing operations were performed by 

Halliburton using its Obsidian Frac plugs, Q10 

frack pumps and SandCastle PS-2500 storage 

units. By using natural gas from nearby producing 

pads, Eclipse was able to replace 57,000 gal of diesel 

fuel for Halliburton’s frack pumps.

“The superlaterals allow us to dramatically lower 

F&D costs, which is crucial in a very low commod-

ity-price environment where we are right now. 

Utica/

Point Pleasant

Depth

4,500 ft-5,000 ft

Depth

5,500 ft-6,500 ft

Depth

10,000 ft-11,000 ft

Upper 

Devonian 

Shales  

Marcellus  

RHINESTREET SHALE
Mixed Organic & 

Non-organic Shale

 

MIDDLESEX SHALE
Mixed Organic & 

Non-organic Shale
 

GENESEE SHALE
Mixed Organic & 

Non-organic Shale 

BURKETT SHALE - Organic Black Shale
 

TULLY LIMESTONE
 

HAMILTON SHALE
Mixed Organic & 

Non-organic Shale
 

MARCELLUS SHALE
Organic Black Shale 

ONONDAGA LIMESTONE

UTICA SHALE

POINT

PLEASANT

TRENTON LIMESTONE

The Marcellus, Utica-Point Pleasant and Upper Devonian formations provide multiple targets for operators in the 

Appalachia Basin. (Image courtesy of PennEnergy Resources)
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We believe that this is achievable in most parts of 

Eclipse’s acreage,” Tolmachev concluded.

Building drilling pads for future growth

One of the linchpins of Range Resources’ culture 

has been innovation. The company has focused on 

innovation throughout its operations from envi-

ronmental compliance and regulations to picking 

drillbits to construction locations, Walker told par-

ticipants at the DUG East Conference.

“We’ve always fostered a lot of innovation. What 

that has resulted in today is that we’re the most 

capital-efficient operators out there. On a cost per 

1,000 ft in the Marcellus, we’re lower than a lot of 

our high-quality peers. It’s not just based on service 

cost. It’s also based on innovation and technology,” 

he said.

For example, from 2011 through 2014 the com-

pany lowered its cost per foot by almost 40% even 

though service costs were going up. That is driven 

by doing things the right way, Walker said.

As the early mover in the Marcellus, Range 

cracked the code on horizontal completions in 

2007 and into 2008. One of the questions they 

asked themselves was: How do you take real advan-

tage of multiwell pads?

“We began early in 2008 building pads that 

would hold 18 to 20 wells. Today we sit here with 

all of our acreage being held by production by the 

end of this year [2016]. We have 124 pads with five 

or fewer wells on them. We have almost 60 pads 

with six to nine wells on them. All of these pads can 

go up to 18 to 20 wells, he explained.

Going forward, this will provide a major step 

change in cost efficiency for Range. “We can save 

almost $850,000 per well over what a grassroots 

pad would be because the pad is already there. We 

think this sets us up in a very unique position not 

only from an investment standpoint but also from 

a regulatory environmental compliance stand-

point,” Walker said.

“We’re driven a lot by doing things the right 

way—by paying attention to safety, security, envi-

ronmental compliance, regulations, working with 

local communities and so forth. If you do things 

the right way you will end up being a low-cost oper-

ator,” he said.

Extending core play north of Pittsburgh

Most industry observers have defined the core of 

the unconventional shale development in south-

western Pennsylvania to be in Washington and 

Greene counties south of Pittsburgh. However 

PennEnergy Resources presented a technical case 

for extending the core area to Butler, Beaver and 

Armstrong counties north of Pittsburgh and even 

Allegheny County, which encompasses the city.

“What we love about the geology in south-

western Pennsylvania is the stacked shale reser-

voirs—Marcellus, Utica, Point Pleasant and Upper 

Devonian,” said Rich Weber, chairman and CEO 

of PennEnergy. 

The company used an integrated approach to 

find the core in the play. “We integrate geology, 

reservoir characteristics, actual production and 

drilling economics. Determining the net pay of a 

formation is foundational to finding the core of 

that play,” he explained.

The process begins with studying core samples 

to develop an understanding of rock characteris-

tics. That is followed by developing petrophysical 

models by integrating the rock data with a full suite 

of electronic logs. The models are then applied to 

hundreds and hundreds of regional logs to deter-

mine net pay.

“One thing we see when we look at these logs is a 

continuation of high TOCs [total organic carbons] 

and porosity in the Marcellus. You will notice the 

high TOCs and porosities picking up as you move 

into Washington County from Greene County in the 

wet gas area and continuing [north] through east-

ern Beaver County and into western Butler County,” 

Weber continued.

The resulting net pay map developed by John 

Johnston, PennEnergy’s executive vice president 

and director, and his technical team indicates a 

core area that includes all of Allegheny County, 

eastern edges of Beaver County, southern halves of 

Butler and Armstrong counties and western edges 

of Westmoreland and Fayette counties.

“As you move north into Butler and Beaver 

counties, you also encounter net pay in the Genesee 

and Middlesex members, which we think are both 

essential to making the Upper Devonian work,” 

he said.

http://hartenergy.com
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Johnston’s interpretation of net pay using the 

integrated approach has played out for the com-

pany in Beaver County. “Our Upper Devonian wells 

have equivalent EURs to our offsetting Marcellus 

wells,” Weber added.

PennEnergy doesn’t yet have much well control for 

its Utica-Point Pleasant acreage. “We have run seismic, 

and our amplitude modeling suggests a high poros-

ity in the Point Pleasant throughout the central and 

southern portions of our acreage,” he explained.

The company’s resource potential is nearly 

80,000 acres and 900 actual lateral locations that 

average nearly 7,000 ft. PennEnergy calculated 

more than 10 Bcf of reserve potential net to its 

interests, which does not include its Utica-Point 

Pleasant potential.

“Rock and reserve talk doesn’t mean much 

either if you can’t operate efficiently. The com-

pany’s fully loaded costs are about $872 per lat-

eral foot for its most recent wells, which puts the 

company among the lowest-cost producers in the 

basin,” Weber concluded.

Downsizing the wellbore

With a relatively simple change in its casing pro-

gram, EdgeMarc Energy reduced its cuttings by 

530 tons (50%), reduced steel usage by 115,000 lb 

per well, used 190,000 lb less cement per well and 

reduced its drilling costs by a further 10% to 15%, 

Streeter said at the DUG East Conference.

“It’s an old idea we’re reinventing. It’s downsizing 

the entire wellbore. Rather than using 5-1/2-in. casing 

for production casing, we move down to 4-1/2-in. 

casing,” he said. The program goes from 13-3/8-in., 

9-5/8-in. and 5-1/2-in. casing strings to 9-5/8-in., 

7-in. and 4-1/2-in. casing strings.

The well design is called the ECO Well. In Butler 

County, Pa., the company found that it was running 

the same 5-1/2-in. casing like everyone else in the 

Marcellus, following what was done in the Barnett. 

“When we got to Butler County we were in the 

10,000-psi treatment range yet we were treating it 

as though we were in the 6,000-psi range. We said 

‘We’ve got all kinds of bandwidth here on pressure. 

Why don’t we try downsizing the well?’ We did it, 

and we tested one. It fell in line with its peers,” 

Streeter explained. The company drilled seven ECO 

Wells and tested the one.

“We like to think of ourselves at EdgeMarc as 

being cutting edge but not leading edge. We do 

look for innovations. We have an innovation com-

mittee made up of 10 different folks on our team 

that focus on things that we can do differently,” 

he said.

The company believes in managed pressure as its 

production philosophy. “We believe that holding 

back pressure on these high-pressure Utica wells 

is important to realizing value and ultimate recov-

ery,” Streeter continued. “We believe natural frac-

tures play an important role. Bringing wellhead 

pressure down too quickly causes you to lose your 

proppant pack that you spent so much capital plac-

ing. We target 2 MMlb/1,000 ft of lateral.”

Because of the stresses and crushing force, Edge-

Marc targeted a ceramic design with 30-, 50- and 

100-mesh ceramics for the Moonraker 2PPH in 

Monroe County, Ohio, with 150-ft spacing per stage 

in only 32 stages in the 4,800-ft lateral. 

“Through stage 10 we were having a tough time 

getting ceramics placed. What we ended up doing 

was ramping the 100-mesh contribution per stage, 

basically one-to-one ratio. We ended up with total 

PennEnergy Resources believes the Marcellus core 

area extends north of Pittsburgh into Butler, Beaver and 

Armstrong counties. Horizontal drilling operations are 

shown on its PER B-1 location in Beaver County, Pa. 

(Photo courtesy of PennEnergy Resources LLC)

MARCELLUS-UTICA SHALES: OVERVIEW
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proppant loading of 3,200 lbs/ft and were able to 

place 90% of the ceramic,” he explained.

The company is focused on the Utica Shale. Its 

Moonraker well is in the heart of the most pro-

lific EURs in the Utica play. “We were drilling until 

[early May]. We are looking to get active in that area 

again. We plan on completing the three wells we 

drilled earlier this year as part of our capital plan 

for 2016,” he continued.

“We like the economics better in the dry gas area 

currently. We are going to focus our capital on our 

highest-return asset,” Streeter said.

Model-centric approach to Utica 

The Utica Shale is a different animal that presents a 

unique set of challenges with drilling and comple-

tion due to the depth, pressures and geology.

“Because one Utica well is the volume equivalent 

of about three Marcellus wells, there will be fewer 

wells required to maintain growth in the basin. We 

will all be challenged to reach the point of optimi-

zation much quicker in the Utica than the Marcel-

lus,” Dugan said. 

CONSOL Energy is excited about the oppor-

tunity in the Utica Shale. With about 600,000 net 

acres available for Utica development, the company 

sees the advantages afforded by the Utica.

“The deep Utica wells drilled to date have been 

some of the largest onshore wells with initial flows 

in excess of 50 MMcf/d. We’ve already tested a 

diverse area of our acreage and are evaluating other 

delineation opportunities in our northern West 

Virginia acreage block and in western Allegheny 

County on the Pittsburgh International Airport 

property,” he explained.

The company uses a model-centric approach 

beginning with an earth model. “Our earth model 

is the foundation that takes into account all of our 

data, geologic maps and reservoir characteristics in 

order to identify sweet spots and high-grade our 

acreage,” Dugan continued.

The earth model feeds the company’s 3-D frack 

model that helps understanding how unconven-

tional fracturing programs influence performance 

and ultimately optimizes its completions. 

“We then use an advanced planning tool to 

evaluate our stack play opportunities in the full- 

development life cycle to generate an NAV [net 

asset value] accretive plan. Finally we monitor the 

performance of our plan and then iterate our mod-

el-centric approach to improve and shorten the 

optimization timeline,” he said.

“These models allow us to high grade things 

such as our landing points, our completion 

options and our production techniques. We can 

no longer afford to wait for 12 to 24 months of 

production data to understand that the landing 

zone is optimal or the completion technique is 

effective,” he continued.

CONSOL agreed that managed pressure is 

now a common practice in the Utica. “This has 

changed our reserve recovery and led to improved 

type curves, which has a positive impact on 

our ROR [rate of return]. We feel beyond that 

there is additional room for optimization  

that could push our type curves even higher,” 

Dugan explained.

“Operationally we continue to focus on reduc-

ing cycle time and increasing efficiencies as we 

move toward a true Utica development program.” n

EdgeMarc Energy has stacked pay potential in Butler County, Pa., and 

Monroe County, Ohio. In Butler County the company is drilling both the 

Upper Devonian and Marcellus. It is drilling the dry gas portion of the 

Utica in Monroe County. (Photo courtesy of EdgeMarc Energy)

http://UGcenter.com
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A significant portion of Anadarko’s 

production comes from the Marcellus 

Shale in north-central Pennsylvania. 

(Photo courtesy of Anadarko  

Petroleum)

http://hartenergy.com


MARCELLUS-UTICA SHALES: KEY PLAYERS

UGcenter.com  ||  November 2016  ||  11

Anadarko Petroleum Corp.

Anadarko’s gas sales volumes declined in 2015 in 

the Marcellus Shale. At the same time, the company 

reduced its investment and production from its 

625,000 gross acres in the Marcellus in reaction to 

lower commodity prices and third-party gathering 

system maintenance. 

Anadarko was producing more than 280 MMcf/d 

from the Marcellus Shale. The company has about 

4,500 identified future drilling locations.

Even with nearby Northeast gas markets, operators are reluctant to 
boost activity unless gas prices are greater than $3/Mcf.

Producers Pare Operations, 

Await Sustained Gas  

Price Increase

By Scott Weeden
Contributing Editor

MMarcellus-Utica natural gas production was more than 20 Bcf/d in early 2016. U.S. natural gas production 

growth was dominated by Marcellus Shale over the last four-plus years while most other basins were flat 

or in decline, said CEO of Apex Energy LLC Mark Rothenberg on June 22 at Hart Energy’s DUG East Conference or in decline, said CEO of Apex Energy LLC Mark Rothenberg on June 22 at Hart Energy’s DUG East Conference or in decline, said CEO of Apex Energy LLC Mark Rothenberg on June 22 at Hart Energy’s DUG East Conference or in decline, said CEO of Apex Energy LLC Mark Rothenberg on June 22 at Hart Energy’s DUG East Conference 

in Pittsburgh. No other basin or play currently shows any sign of materially contributing to supply growth. 

“Both U.S. and Appalachia production growth has slowed,” he continued. “The 2016 exit rate will be 

flat to slightly less than the 2015 exit rate yet demand is expected to be higher.”

For the week ending July 29, 2016, the Baker Hughes rig count in the Marcellus was at 22 rigs, 34 fewer 

units than the same week in 2015. The Utica was at 13 rigs, down from 24 units a year earlier. The rig count is 

moving slowly upward as more companies restructure their financing and take advantage of cost reductions.

One potential boost to gas prices and gas markets near the Marcellus-Utica Shale play is the Cove Point 

Liquefaction project in Maryland, which would provide an export market for Marcellus gas. But it won’t 

be ready to go until 2017.

“The Cove Point Liquefaction project is now 67% complete and continues on time and on budget for a 

late 2017 in-service date.  We continue to work toward the construction of the Atlantic Coast Pipeline and 

the related supply header project with an expected completion date of late 2018,” said Thomas F. Farrell 

II, chairman, president and CEO of Dominion Resources, in the company’s second-quarter 2016 report.

“We have long-term, take-or-pay contracts with creditworthy Indian and Japanese companies seeking 

access to low-cost American gas supplies in order to meet their customers’ energy demands,” according 

to the company’s 2015 annual report. The liquefaction plant will cost an estimated $3.4 billion to $3.8 

billion and have an inlet gas capacity of 750 MMcf/d.

The following section is a sampling of the most active players in the Marcellus-Utica region and an 

overview of their position in the plays. 

Key Players

http://UGcenter.com
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In 2015 Anadarko added 42 miles to its pipe-

line system in Lycoming and Bradford counties in 

Pennsylvania and commissioned three compres-

sor stations in Lycoming County, which increased 

the low-pressure gathering by an incremental 127 

MMcf/d. The company connected two operated 

and 25 nonoperated wells to its gathering system.

Sales volumes in the southern and Appala-

chia region increased by 24 MMcf/d for the three 

months ending June 30, 2016, primarily due to the 

injection of volumes into storage and third-party 

infrastructure downtime in the Marcellus Shale 

in 2015. 

Anadarko decreased its capex by $1.6 billion for 

the six months ending June 30, 2016. Reduced devel-

opment and exploration activity resulted in decreased opment and exploration activity resulted in decreased 

development costs of $1.2 billion primarily in the 

Rockies and the southern and Appalachia region. 

Antero Resources Corp.

One of the more active operators in the Marcellus 

is Antero Resources. The company had six drill-

ing rigs and one intermediate rig running in the 

Marcellus and expected to have 70 developed but 

uncompleted wells at year-end 2016, according to 

a July 2016 overview. It is operating one rig in the 

Ohio Utica Shale.

The company pointed to improving well eco-

nomics with 51% to 77% rate of return at June 30 

strips prices assuming 2 Bcf/1,000 ft in the liq-

uids-rich Marcellus and 49% to 62% rate of return 

for Utica wells. The improving rate of returns 

result from long laterals up to 14,000 ft, rolling off 

legacy drilling and completion (D&C) contracts, 

multiple process improvements and higher prop-

pant loading.

Antero had strategic core inventory additions 

of 68,000 net acres and 5.1 Tcfe of Marcellus 3P 

reserves for $558 million. EURs on wells with 

advanced completions near the acquired acreage 

range from 2 Bcf/1,000 ft to 2.6 Bcf/1,000 ft based 

on third-party well results.

The company has completed 474 horizontal 

wells in the Marcellus and 131 horizontal wells 

in the Utica. There are 3,530 future drilling loca-

tions in the Marcellus and 814 future locations 

in the Utica.

Production in second-quarter 2016 was 550 

MMcfe/d in the Utica and 1.2 Bcfe/d in the Marcellus.

D&C costs in the Marcellus have declined from 

$12.3 million per well in fourth-quarter 2014 to 

$8.1 million in second-quarter 2016. In the Utica, 

D&C costs have decreased from $14 million in 

fourth-quarter 2014 to $9.4 million in second-quar-

ter 2016. 

Apex Energy LLC

The Apex Project was on trend with proven areas 

with significant inventory of 10,000-ft laterals.  Cost 

efficiencies from long laterals, excellent well perfor-

mance and ample takeaway capacity create superior 

economics with ability to execute, explained CEO 

of Apex Energy LLC Mark Rothenberg.

“Gas prices must increase to encourage devel-

opment in other gas plays to meet U.S. demand 

even though Appalachia (northeastern) production 

exceeds regional demand,” he said. 

Most forecasts predict continued excess supply 

from northeastern production. At the current rig 

count, production will likely decline in 2017 before 

stabilization. Increasing production is possible 

with more active rigs.

Apex is having success with its Westmoreland 

wells producing 85% to 110% of the southwestern 

Pennsylvania core area wells. Only the northeastern 

core area outperforms Apex Westmoreland on a 

normalized per foot basis, Rothenberg said. 

There are several reasons for Apex’s success in 

the Westmoreland project, including wells that 

average two times the lateral length of other areas 

or about 10,000 ft. More than 80% of Apex West-

moreland permits extend farther than 8,000 ft with 

EURs of 1.7 Bcf/1,000 ft to 2.4 Bcf/1,000 ft. With 

the average 10,000-ft lateral, the internal rate of 

return is equal to or significantly better than core 

areas, he said.

Apex is addressing the fundamental supply and 

demand needs such as potential supply shortages 

by identifying the lowest development cost and 

most economic basin, proving reservoir quality and 

well performance in areas not currently targeted 

by the general market, and building the most eco-

nomic inventory of drilling-ready laterals in the 

basin, Rothenberg said.
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Cabot Oil & Gas Corp.

Cabot has about 200,000 net acres and is currently 

operating one drilling rig. Cabot drilled 83 net 

wells in 2015. The company planned to drill about 

24 net wells in 2016, according to a company pre-

sentation at the JP Morgan Energy Equity Confer-

ence in July.

Recent downspacing tests resulted in a 15% 

increase in its Marcellus well location count to about 

3,450 locations. The company’s guidance for EUR 

per 1,000 ft was increased from 3.6 Bcf to 3.8 Bcf.

Cabot drilled 83 wells in the Marcellus and com-

pleted 58 wells in 2015. The average lateral lengths 

increased from about 5,900 ft in 2015 to about 

7,000 ft in 2016. The company planned to drill 

about 24 net wells and complete about 40 net wells 

in 2016.

According to the presentation, “Cabot’s reduc-

tion in drilling and completion activity in 2016 was 

predicated on lower anticipated natural gas price 

realizations throughout Appalachia” as the com-

pany awaited the in-service of new takeaway capacity.pany awaited the in-service of new takeaway capacity.pany awaited the in-service of new takeaway capacity.

The company’s year-end backlog of drilled-but-un-The company’s year-end backlog of drilled-but-un-

completed wells allowed reduced capital spending in 

2016 while providing flexibility in 2017.

During second-quarter 2016 the company 

averaged 1,535 MMcf/d of net Marcellus produc-

tion, which was an increase of 14% compared to 

second-quarter 2015. Cabot was operating one rig 

and recently added a second completion crew in the 

Marcellus Shale. 

“Based on continued efficiency gains, lower ser-

vice costs and our improved outlook for natural 

gas price realizations, we are increasing our activity 

levels in our high-return Marcellus asset beginning 

with the addition of a second completion crew,” 

said Dan Dinges, Cabot chairman, president and 

CEO, in a July 29 press release on second-quarter 

2016 results.

Chesapeake Energy Corp.

Net production for the Marcellus in northern 

Pennsylvania averaged about 782 MMcf/d during 

fourth-quarter 2015. Average completed well costs 

through October 2015 are $7.6 million with an aver-

age completed lateral length of 6,750 ft and 29 frac-

ture stages. Average completed well costs were $7.5 

million with an average completed lateral length of 

6,000 ft and 27 frack stages for full-year 2014. 

The company placed three wells on production 

during fourth-quarter 2015, compared to 25 wells 

in fourth-quarter 2014. Chesapeake planned to 

place about 20 wells on production in 2016. Oper-

ated rig count in the Marcellus averaged one rig 

in fourth-quarter 2015. The company released all 

operated rigs in the area in 2016.

Doug Lawler, Chesapeake’s CEO, said, “Chesa-

peake is delivering on all four of the focus points 

for 2016 that we stated in February: maximizing 

liquidity, optimizing our portfolio, increasing cash 

flow and reducing debt.” 

Production from the Utica Shale averaged 43.8 

MMboe/d in 2015. Production in the Marcellus 

averaged 49.7 MMboe/d in 2015, compared to 74.7 

MMboe/d in 2014.

Average net drilling and completion costs per 

net EUR in barrels of oil equivalent dropped 56% 

from $18 in 2012 to $8 in 2015 in the Utica Shale 

and dropped 47% from $9 in 2012 to $5 in 2015 in 

the Marcellus Shale.

Chevron Corp.

Chevron’s response to the steep and dramatic drop 

in the price of crude oil was to reduce capital spend-

ing and aggressively cut costs while moving forward 

on developments that would grow production and 

cash flow for the future, the company noted in its 

2015 annual report. 
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Cabot’s Marcellus Drilling Efficiencies

Since 2011 Cabot’s drilling efficiencies have resulted in a 45% reduction  

in drilling days despite a 42% increase in total measured depth.  

(Data courtesy of an August 2016 Cabot Oil & Gas presentation)
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Chevron is working to better understand tight 

rock reservoirs by studying the physics of shale to 

be able to identify sweet spots in formations, which 

helps focus development on drilling locations 

where new wells will be most productive.

“We are analyzing potential enhancements to 

existing horizontal drilling and hydraulic frac-

turing methods to improve the productivity of 

low-permeability reservoirs and reduce potential 

environmental impacts. We are studying ways to 

shrink physical and environmental footprints by 

reducing well pad size, using smaller equipment 

and finding alternative power sources. We are 

examining water management technologies to 

reduce the use of fresh water and to recycle and 

reuse produced water,” the report stated.

Chevron is pacing its investments in Appalachia. 

As a result, well costs were reduced about 35%, cycle 

time was shortened by about 45%, unit develop-

ment cost decreased about 40% and EURs increased 

about 30%.

Chevron reported companywide net oil-equiva-Chevron reported companywide net oil-equiva-

lent production of 682,000 bbl/d, which was down 

48,000 bbl/d from a year earlier, according to the 

company’s second-quarter 2016 report. “Produc-

tion increases due to project ramp-ups in the Mar-

cellus Shale in western Pennsylvania, the Gulf of 

Mexico and the Permian Basin in Texas and New 

Mexico were more than offset by the effect of asset 

sales, maintenance-related downtime and normal 

field declines,” the report stated.

CONSOL Energy Inc.

Two years ago CONSOL Energy brought online 

150 wells. It planned to connect 40 wells in 2016 

while increasing production. At the same time 

CONSOL Energy was beginning a slow return to 

drilling in the Marcellus and Utica shales.

“We’re now starting to come off the bottom of 

the market,” CONSOL CFO David Khani told ana-

lysts on July 26 after the company said it would put 

two drilling rigs to work in Monroe County, Ohio, 

and Washington County, Pa., in August. The com-

pany had halted drilling new wells in 2015.

The move comes as benchmark prices for gas 

have risen more than $1 since hitting 17-year lows 

in March and a warm summer drives demand from 

power plants, according to the company.

The company boosted gas production to a 

record level and increased revenue from gas sales. 

CONSOL is getting more gas from fewer wells that 

cost less to drill and fracture.

Chevron holds 

600,000 net acres 

in the Marcellus 

Shale as well 

as a significant 

position in the 

Utica Shale. 

(Photo courtesy 

of Chevron)

As part of its Marcellus Shale operations, CONSOL Energy drilled 

from its Pad 2 at Pittsburgh International Airport. Recently the  

company brought this pad online, making it the first producing pad  

in the airport project. (Photo courtesy of CONSOL Energy)
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The 10 wells CONSOL plans to drill in 2016 

won’t begin production until 2017. The company 

is drilling wells only in locations that have pipe-

line access.

CONSOL plans to drill eight Utica Shale dry 

gas wells in Monroe County and two Marcellus 

Shale wells in Washington County. The Marcel-

lus wells are on a six-well pad that contains four 

drilled-but-uncompleted (DUC) wells. CONSOL 

anticipates its DUC well inventory will grow to 91 

gross Marcellus and Utica shale wells exiting 2016, 

according to the report. 

The company’s Utica Shale production volumes, 

including liquids, in second-quarter 2016 were 23.3 

Bcfe, up from 10.7 Bcfe in second-quarter 2015. 

CONSOL’s activity continued to focus on com-

pleting the company’s DUC inventory in the second 

quarter. The Green Hill Marcellus wells in Greene 

County, Pa., continued to outperform with EURs at 

3 Bcfe/1,000 ft to 3.5 Bcfe/1,000 ft of lateral.

Eclipse Resources Corp.

Eclipse has identified about 437 net remaining hor-

izontal drilling locations across its acreage, while 

extending the type curve lateral length to more 

than 10,000 ft and improving its cost per lateral 

foot. As of Dec. 31, 2015, the company had proved 

reserves of 348 Bcfe.

In its second-quarter 2016 report, net production 

averaged 236.1 MMcfe/d, which was a 19% increase 

above second-quarter 2015 and a 17% increase vs. 

first-quarter 2016.

The company had about 85% of its expected 

2017 natural gas production hedged at an aver-

age floor price of $2.84/MMBtu. About 75% of its 

expected 2017 oil production was hedged at an 

average floor price of $46/MMBtu. 

The company resumed operations in the second 

quarter and drilled two net operated Utica Shale 

wells. Eclipse also was drilling its third well in the dry 

gas portion of its acreage. The company completed 

3.9 net wells averaging 10 stages per day in the liq-

uids-rich portion of its Utica acreage. The company 

utilized all slick water, 150-ft stages and higher sand 

concentrations of 1,800 lb/ft to 2,000 lb/ft. 

The company continues to extend the lateral 

length on its wells in the higher pressure, deeper and 

more technically challenging portion of its acreage 

position in the Utica dry gas area, said Benjamin W. 

Hulburt, Eclipses Resources’ chairman, president 

and CEO, in the second-quarter 2016 report.

“Additionally, the Purple Hayes well continues 

to produce at its managed choke target rates with 

flat production, shallower pressure declines and no 

change in the condensate yield to date. The com-

pany believes this to be indicative of better than 

anticipated performance,” he said.

EdgeMarc Energy Holdings LLC

EdgeMarc Energy operates within Butler County, 

Pa., and Monroe and Washington counties, Ohio. 

The company holds 52,000 acres under leasehold 

and has drilled 50 wells through 2015. EdgeMarc 

has an active organic leasing program and is actively 

permitting in all operating locations. 

The company sells its gas to its business partners 

at Markwest and Energy Transfer Partners in Pennsyl-at Markwest and Energy Transfer Partners in Pennsyl-

vania, Eureka Hunter in Monroe County, Ohio, and vania, Eureka Hunter in Monroe County, Ohio, and 

Blue Racer Midstream in Washington County, Ohio.Blue Racer Midstream in Washington County, Ohio.

EdgeMarc was actively engaged in drilling Mar-

cellus and Burkett shale wells in Butler County. It 

had about 25,000 acres under lease and had drilled 

more than 40 wells to date.

The map illustrates Eclipse’s acreage area in Ohio. 

(Image courtesy of Eclipse Resources) 
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EdgeMarc had about 10,000 acres of leasehold 

in Monroe County centered in the heart of the 

prolific dry gas area of the Utica Shale play. The 

company has successfully completed its first well 

in Monroe County and is in the production phase.

The company holds about 15,000 acres of lease-

hold in Washington County and recently com-

pleted, began producing and flowing its first Utica 

horizontal well there. 

EdgeMarc closed on an incremental $300 mil-

lion equity commitment bringing total equity 

commitments to more than $750 million. Existing 

investors including funds managed by the Mer-

chant Banking Division of Goldman Sachs were 

EdgeMarc  

Energy has 

downsized its 

casing program 

with its ECO 

Well, which  

has 4½-in.  

production 

casing. (Photo 

courtesy of 

EdgeMarc  

Energy)
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joined by new investor Ontario Teachers’ Pension 

Plan through its private capital group.

Energy Corp. of America

Energy Corp. of America (ECA) is a private com-

pany that began its operations in the Appalachia 

Basin and has been active there for more than 50 

years. ECA owns more than 1 million acres from 

New York to Tennessee and operates more than 

4,600 wells and 5,000 miles of pipeline.

The company has more than 10,000 drilling 

locations with more than 20 Tcf of resource base 

and more than 500 Bcf of proved reserves. 

The company can transport more than 500 

MMcf/d through multiple pipeline systems. In the 

past five years, ECA has drilled as many as 100 wells 

in a year with up to six active drilling rigs operating 

at one time.

One of the earliest operators in the Marcellus 

Shale region, ECA began testing wells in this play in 

the late 1970s in partnership with the Department 

of Energy. In 2006 ECA began its modern develop-

ment of the region and has since drilled more than 

375 wells from New York to Kentucky. 

ECA is actively developing its Marcellus acreage in 

Pennsylvania and West Virginia, where a vast major-

ity of its recent wells have been drilled using innova-

tive horizontal drilling technology.

EOG Resources Inc.

Net production in the Marcellus Shale 

for 2015 averaged about 24 MMcf/d of 

natural gas. EOG currently holds about 

200,000 net acres with Marcellus and 

Utica shale potential.

EOG’s 2016 plan is designed 

to maximize returns, maintain its 

strong balance sheet and continue to 

achieve cost reduction and productiv-

ity gains. The company had focused 

the majority of its efforts on its pre-

mium drilling strategy in the Eagle 

Ford, Delaware Basin and Bakken.

“The benefits of EOG’s premium 

drilling strategy are beginning to show 

in our operating performance,” said Bill 

Thomas, chairman and CEO of EOG 

Resources, in its second-quarter 2016 results. “We 

are committed to focusing capital on our premium 

assets, which we are confident will increasingly lead 

to breakout performance as prices improve.” 

Capex for 2016 is expected to range from $2.4 

billion to $2.6 billion, including production facil-

ities and gathering, processing and other expendi-

tures, and excluding acquisitions. EOG expected to 

complete about 270 net wells in 2016, compared 

to 470 net wells in 2015.  This 45% to 50% year-

over-year reduction to capex reflects the current 

commodity price environment and further demon-

strates EOG’s commitment to maintaining a strong 

balance sheet with disciplined capital spending, 

according to the quarterly report. 

The company is shifting its focus to premium 

drilling and completions in 2016 in the Eagle Ford, 

Delaware Basin and Bakken.  

Premium drilling is a step change to EOG’s long-

term strategy that will enable it to expand its lead-

ership in investment returns and well performance.

Epsilon Energy

Epsilon Energy Ltd. is an independent natural gas 

company engaged in the development and exploita-

tion of its natural gas reserves in the Marcellus 

Shale of northeastern Pennsylvania. Epsilon owns 

Epsilon owns 5,750 net acres within the high-quality gas-in-place 

window of the Marcellus Shale in northeastern Pennsylvania. (Photo 

courtesy of Epsilon Energy Ltd.)
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5,750 net acres in the high-quality dry gas window 

of southwestern Susquehanna Co., Pa. 

Epsilon is also an owner of the Auburn gas gath-

ering system, which collects, processes, compresses 

and delivers natural gas into the Tennessee Gas 

Pipeline. As of Dec. 31, 2014, Epsilon had 159.7 

Bcfe of proven reserves and 197.5 Bcfe of proven and Bcfe of proven reserves and 197.5 Bcfe of proven and 

probable reserves.

“Epsilon’s realized natural gas prices in north-

eastern Pennsylvania increased 22% during the 

second quarter as the result of flat supply coupled 

with weather-related demand for power genera-

tion. The relatively high levels of storage resulting 

from the unseasonably warm winter are declining 

each week and are dropping toward the five-year 

average. Nevertheless, the absolute price is not yet 

high enough to attract material industry drilling 

capital. Therefore, we expect producer development 

activity to remain subdued in the region,” said CEO 

Michael Raleigh in the company’s second-quarter 

2016 report.

Realized natural gas prices averaged $1.40/Mcf 

in second-quarter 2016, an improvement of 22% 

from first-quarter 2016. Operating expenses for 

Marcellus upstream operations in the second quar-

ter were $1.7 million.

Total estimated proved and probable reserves 

were at 194 Bcf as of Dec. 31, 2015, with 2015 

production of 9 Bcf. Marcellus working interest 

gas averaged 26 MMcf/d for fourth-qaurter 2015. 

Working interest gas production was about 32 

MMcf/d as of July 28, 2016.

EQT Corp.

EQT Corp. reported that its production sales vol-

ume was 26% higher, midstream gathering revenue 

was 11% higher, midstream transmission revenue 

was 14% higher and realized price was 23% lower 

for second-quarter 2016.

The company acquired 62,500 acres in the Mar-

cellus and 53,000 acres in the Utica from Statoil.

EQT drilled 28 gross wells during second-quar-

ter 2016, including 27 Marcellus wells, with an aver-

age length of pay of 6,400 ft and one Utica well with 

a length of pay of 5,200 ft.

EQT planned to accelerate its drilling program 

for second-half 2016 by spudding an additional 

63 wells—33 Pennsylvania Marcellus wells and 30 

Upper Devonian wells—for a total of 105 Marcellus 

and 30 Upper Devonian wells in 2016. The 2016 

capex forecast of $1 billion is unchanged, as lower 

costs per well offset the costs of increased activity.

The company reported an operating loss in 

the second quarter, primarily due to a lower aver-

age realized sales price that more than offset the 

increase in production sales volume.

EQT’s operating expenses for the quarter were 

$516 million, which was $60.3 million higher than 

the same period in 2015. Consistent with the growth 

in sales volume, depreciation, depletion and amorti-

zation expenses were $24.5 million higher; gathering 

expenses were $19.6 million higher; transmission 

expenses were $11.3 million higher; selling, general 

and administrative expenses were $7.2 million higher; 

and processing expenses were $3.9 million higher. 

Exploration expenses were $7.8 million lower 

and lease operating expenses, excluding produc-

tion taxes, were essentially unchanged, according 

to the report.

EV Energy Partners LP

EV Energy Partners had its activities concen-

trated in the Ohio and West Virginia areas of the 

Appalachian Basin. The Ohio area properties are 

EQT Corp. acquired Statoil’s operated properties in West Virginia for $407 

million. The acquisition of 62,500 net acres closed on July 8. Statoil kept  

its acreage in the Marcellus in Ohio (shown here). (Photo by Ole Jorgen 

Bratland, courtesy of Statoil)
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producing primarily from the Knox 

and Clinton formations and other 

Devonian age sands in 40 counties 

in eastern Ohio and eight counties in 

western Pennsylvania. 

The West Virginia area properties 

are producing primarily from the 

Balltown, Benson and Big Injun for-

mations in 22 counties in the north 

central part of the state. The compa-

ny’s estimated net proved reserves as 

of Dec. 31, 2015, were 199.5 Bcfe, 53% 

of which is natural gas. 

EV Energy Partners drilled 11 gross 

wells during 2015 in the Appalachian 

Basin, all of which were successfully 

completed. EnerVest operates wells 

representing 89% of its estimated net 

proved reserves in this area and owns 

an average 71% working interest in 

11,151 gross productive wells. 

Of the wells drilled in the Appala-

chian Basin area in 2015, seven gross wells were drilled 

in the Utica Shale, and the estimated net proved 

reserves in this area were 11.2 Bcfe as of Dec. 31, 2015. reserves in this area were 11.2 Bcfe as of Dec. 31, 2015. 

The company has upside with Clinton horizontal 

drilling and in Utica acreage.

EV Energy Partners had proved reserves of 200 

Bcfe and first-quarter 2016 production of 45.4 

MMcfe/d, the company said at the 2016 MLPA 

Investor Conference on June 2. 

The company has 1,668 operated oil wells and 

6,006 operated gas wells in the Appalachian Basin. 

It has 565,733 net developed acres and 345,015 net 

undeveloped acres.

Gulfport Energy Corp.

Gulfport has budgeted to drill about 29 to 32 gross 

(19 to 21 net) horizontal wells and turn-to-sales 44 

to 48 gross (28 to 30 net) horizontal wells in the 

Utica in 2016. In addition, the company plans to 

participate in nonoperated activities on its acre-

age by other operators that plan to drill two to 

three horizontal wells and turn-to-sales eight to

nine horizontal wells, net to Gulfport’s interest, 

according to the company’s 2015 annual report 

issued Feb. 17.

CEO Michael G. Moore said, “For 2016 we 

remain dedicated to capital discipline, conser-

vative leverage and creating long-term value for 

our stockholders. Our top priority is to mind-

fully develop our high-quality asset base while 

keeping the balance sheet strong and preserving 

financial flexibility. As we contemplated appro-financial flexibility. As we contemplated appro-

priate levels of activity for 2016, we focused on 

developing a program that is efficient with our 

available capital while maintaining reasonable 

leverage metrics. 

“We believe that our high-quality asset base in 

the Utica will benefit from our solid hedge position 

in 2016 and allow us to deliver an attractive rate of 

return, while growing production thoughtfully, not 

only year-over-year but also exit-to-exit, positioning 

the company well going into 2017.”

Gulfport spudded 38.4 net wells in the Utica 

Shale and turned-to-sales 50.2 net wells, according 

to the company’s 2015 annual report. The compa-

ny’s net production averaged about 623.7 MMcfe/d 

during fourth-quarter 2015. Gulfport was operat-

ing three horizontal rigs in the play at that time.

Gulfport plans to run an average of 2.8 horizon--

tal rigs on its Utica Shale acreage during 2016.

Forecast 23 to 29 gross drilled uncompleted wells in inventory at YE2016

LEGEND

Gulfport Acreage

Drilled/Planned 2016 

Drilled 2015

Drilled 2014

Drilled 2013                   

Gulfport’s drilling and completion activity in the Utica Shale (as of  

second-quarter 2016) is shown. (Image courtesy of Gulfport Energy)
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Hess Corp.

Drilling and completion costs for Hess in the Utica 

Shale in eastern Ohio have been reduced by 30% by 

applying the same lean manufacturing techniques 

used at its Bakken asset in North Dakota. The com-

pany’s acreage is in the heart of the wet gas window.  

Hess benefits from a high net revenue interest, and 

its wells are highly productive with significant liq-

uids content. 

Hess has about 180,000 acres in Ohio with about 

half of this acreage as part of a 50:50 joint venture 

(JV) with CONSOL Energy Inc.(JV) with CONSOL Energy Inc.

In the JV area with its partner, net production 

increased to 24,000 boe/d in 2015 from 9,000 boe/d 

in 2014. The JV operated an average of 1.5 rigs and 

brought online 32 new wells in 2015.

Noble Energy

Noble had 350,000 net acres with 1.4 Tcfe of proved 

reserves and production of 573 MMcfe/d produc-

tion in first-quarter 2016, which was a 46% increase 

over first-quarter 2015. The company ended the 

quarter with 79 drilled-but-uncompleted (DUC) 

wells in the joint venture (JV).wells in the joint venture (JV).

The company began producing eight wells oper-

ated by Noble and 17 wells operated by JV partner 

CONSOL Energy. The eight operated wells were on 

the Rich Hill 23 pad in Greene Co., Pa. The wells the Rich Hill 23 pad in Greene Co., Pa. The wells 

had an average lateral length of about 10,800 ft and 

held a combined gross production of about 100 

MMcf/d for more than 60 days.

Noble started production on its first Utica 

well, the 9,345-ft lateral MND-6H in Marshall 

County, W. Va, according to its 2015 annual 

report.  Production from the well reached 61 

MMcf/d during flowback and was later produc-MMcf/d during flowback and was later produc-

ing 20 MMcf/d on a reduced choke to manage 

pressure drawdown. 

CONSOL completed 11 dry gas wells during 

fourth-quarter 2015 and ended the year with 85 

DUCs (54 wells in the wet gas area and 31 in the dry 

gas area) in the JV. Marcellus activity was limited to gas area) in the JV. Marcellus activity was limited to 

working down the DUC inventory in the dry gas area.working down the DUC inventory in the dry gas area.working down the DUC inventory in the dry gas area.

With a substantial position of 350,000 net acres 

in the southwestern Marcellus fairway, the leases 

Hess has about 180,000 acres in Ohio with about half of this acreage as part of a 50:50 JV with CONSOL Energy Inc. 

(Photo courtesy of Hess Corp.)

Noble Energy’s presence in the Marcellus Shale began in 2011.  

(Image courtesy of Noble Energy)
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are largely HBP. Noble has no drilling 

planned but instead will focus on com-

pletion activity in 2016. JV activity was 

significantly reduced in the current price 

environment. The company is spending 

within cash flow.

PDC Energy Inc.

PDC had a 2016 estimated capex of $35 

million and planned to drill and com-

plete five wells in the Utica Shale this 

year. The company has 23 horizontal 

producing wells.

The five wells will be drilled, com-

pleted and turned in-line with the goals 

of gathering technical data in the south-

ern portion of its 65,000 net acres in 

the southeastern Ohio Utica Shale. In 

Washington County, the company will 

complete a well on the Mason2 well pad to delin-

eate the condensate fairway and test its new com-

pletion design from its Cole and Dynamite wells. 

In Noble County, it will test well orientation on 

the Miley2 well pad against strong offsetting peer 

wells. On its Neffpad in Guernsey County, PDC will 

test a 10,000-ft lateral instead of its typical 6,000-ft 

lateral. The company also will test capital efficiency 

with the longer lateral. PDC is projecting well costs 

of about $6 million for a 6,000-ft lateral.

The company acquired 119 sq miles of seismic 

over a large area of its southern Utica acreage.

Based on low commodity prices and large nat-

ural gas price differentials in Appalachia, PDC 

elected to temporarily cease drilling in the Utica 

Shale in early 2015 and limited its activity to com-

pleting and turning in-line a four-well pad that was 

in process at year-end 2014. 

Based on the production results from its most 

recently drilled wells and the significant decrease in 

well costs, the company began executing its modest 

drilling operation in the condensate and wet gas 

window of the play.

PennEnergy Resources LLC

PennEnergy Resources has about an 80,000-

acre leasehold in Butler, Beaver and Armstrong 

counties in southwestern Pennsylvania. In July 

the company was producing 36 Marcellus, Upper 

Devonian and Utica Shale wells. It conservatively 

estimated it had nearly 1,000 horizontal locations 

in its core acreage.

The company has similar completion programs 

for its dry gas and wet gas completion designs. 

For the dry gas design, the lateral placement is in 

the lower 20 ft of the Marcellus with 210-ft stage 

lengths. The completion uses 400,000 gal of slick 

water per stage with 2,000 lb/ft to 2,200 lb/ft of 

sane concentration. 

The wet gas design also has lateral placement in 

the lower 20 ft of the Marcellus. The completion 

uses 180-ft stage lengths and 400,000 gal of slick 

water with 2,400 lb/ft of sand.

The company also focused on initial 60-day 

drawdown management that resulted in lower 

decline rates and higher EURs due to maintaining 

fracture conductivity.

About half of the company’s acreage is located 

in southeastern Butler County and southwestern 

Armstrong County where it is prospective for dry 

natural gas from the Marcellus Shale. PennEnergy 

was producing 22 Marcellus Shale wells from this 

project area as of July. 

The company has access to multiple markets 

including Dominion Transmission, Columbia 

Transmission and Texas Eastern’s M3 market area. 

PennEnergy Resources’ PER W-78 Pad is shown during completion 

operations in Butler County, Pa. The company was producing 22 

Marcellus Shale wells in this area as of July. (Photo courtesy of  

PennEnergy Resources LLC)
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The other remaining leasehold is in eastern 

Beaver County and western Butler County. This 

acreage is prospective for the Marcellus, Upper 

Devonian and Utica Shale. The company was pro-

ducing 12 liquids-rich gas wells from the Marcellus 

and Upper Devonian shale formations as of July. 

Range Resources Corp.

Range planned to maintain its three Marcellus 

drilling rigs through 2016. The company’s current 

inventory of lightly drilled well pads now stands at 

more than 200 pads with infrastructure in place 

to significantly shorten cycle time. It had obtained 

permits for drilling 42 of the potential laterals on 

several of these pads.

“Range continues to perform at a high level 

operationally. Our Marcellus assets continue to 

deliver excellent results as drilling and completion 

activities become more efficient, and recoveries 

are increasing as we drill longer laterals. We are 

encouraged by the recent improvement in com-

modity prices, particularly natural gas and natural 

gas liquids,” Range Resources CEO Jeff Ventura 

said in the company’s second-quarter 2016 report. 

Production for the second quarter averaged 

1,379 net MMcfe/d, a 16% increase over the prior 

year’s quarter from its Southern and Northern 

Marcellus Shale divisions. In the southern divi-

sion’s southwestern dry area a five-well pad was 

brought online in April with EUR of about 22 Bcf 

per well, or more than 3 Bcf per 1,000 lateral feet, 

at a cost of about $5.3 million. In the wet area, a 

four-well pad brought online at year-end 2015 was 

expected to have an EUR of about 28 Bcfe per well, 

or 4 Bcfe per 1,000 lateral feet. A well in this area 

is expected to cost about $5.8 million. In the super 

rich area, two pads with a total of 10 wells brought 

online in the first quarter are expected to have an 

EUR of about 14 Bcfe per well, or 2.8 Bcfe per 1,000 

feet, with a cost of about $4.8 million.

Logistical improvements in water handling have 

resulted in annual savings of more than $18 million.

Rex Energy

Rex Energy reported second-quarter 2016 net oper-

ational capital investments of about $23.3 million, 

which funded the drilling of eight gross (3.5 net) 

wells, hydraulic fracturing of four gross (1.4 net) 

wells and placing three gross (1.1 net) wells into 

production in the Appalachian Basin.

Production volumes from continuing opera-

tions in second-quarter 2016 were 199.1 MMcfe/d, 

an increase of 2% over second-quarter 2015. The 

company has about 316,800 acres in the Appala-

chian Basin.

Joint development agreements reduced the oper-

ational capex budget for Rex Energy to $15 million 

from $40 million in fiscal year 2016, assuming one 

drilling rig in the Appalachian Basin. In the But-

ler operated area a well with a 5,000-ft lateral cost 

about $4.8 million while a well with a 6,000-ft lat-

eral cost $5 million.

Rex Energy drilled five gross (1.8 net) wells 

during second-quarter 2016 in the Moraine East 

Area. The company also had five gross (1.8 net) 

wells awaiting completion and four gross (two 

net) wells completed and waiting to be placed 

into sales. 

The Appalachian Basin is one of the most mature oil and gas producing regions in the U.S., having established the first 

oil production in 1860. (Photo courtesy of Rex Energy)
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During the second quarter the company com-

pleted drilling of the two-well Klever pad. The wells pleted drilling of the two-well Klever pad. The wells pleted drilling of the two-well Klever pad. The wells 

were drilled to an average lateral length of about 

7,460 ft and were expected to be placed into sales in 

fourth-quarter 2016. The four-well Baird pad was 

expected to be placed into sales in fourth-quarter 2016.

Rex Energy placed the three-well Goebeler pad 

into sales during the second quarter in the Warrior 

North Area in Carroll Co., Ohio. The Goebeler wells 

were drilled to an average lateral length of about 

7,360 ft and completed in an average of 41 stages 

with average sand concentrations of 2,800 lb/ft.

Rice Energy Inc.

Rice Energy’s core leasehold position, excluding its Rice Energy’s core leasehold position, excluding its 

potential Central Greene County acquisition, held 

about 94,000 net Marcellus acres in Washington 

and Greene counties, Pa., 57,000 net Ohio Utica 

acres primarily in Belmont Co., Ohio, and 49,000 

net Utica acres across its Pennsylvania leasehold 

position, as of March 31, 2016.

The company’s first-quarter 2016 results were 

released May 4. Production was 61.4 Bcfe, or an 

average of 675 MMcfe/d, a 53% increase over 

first-quarter 2015.

Rice reported efficiency gains and service cost Rice reported efficiency gains and service cost 

reductions that lead to lower well costs of $925 per 

lateral foot in the Marcellus and $1,380 per lateral 

foot in the Utica. The company entered into an asset 

purchase agreement to acquire Marcellus and Utica 

assets in Central Greene County, Pa., for $200 million.assets in Central Greene County, Pa., for $200 million.

Rice turned to sales nine net Marcellus wells in Rice turned to sales nine net Marcellus wells in 

first-quarter 2016. The company’s Marcellus costs 

of $925 per lateral foot for 11 net wells drilled along 

with 10 net wells were completed in the first quar-

ter. A company record was reported with an 11,500-

ft lateral being drilled in 2.5 days.

Eight Utica wells were drilled and another eight 

wells were completed in the first quarter. Rice par-wells were completed in the first quarter. Rice par-

ticipated in 16 gross (7 net) nonoperated Utica 

wells turned to sales.

Nine gross (six net) operated Ohio Utica wells 

were turned to sales in April.

Seneca Resources Corp.

Seneca Resources Corp., a subsidiary of National 

Fuel Gas Co., reduced the pace of its drilling pro-

gram in the Marcellus Shale, the company reported 

on Dec. 2, 2015. In its first-quarter 2016 report, the 

company noted that it had dropped one of its three 

drilling rigs in January and laid down an additional 

rig in March. It then began operating a single rig 

in Appalachia for the remainder of fiscal year 2016 

and  fiscal year 2017. 

Even with significantly improved economics for 

its development program in the Marcellus, near-

term natural gas prices had fallen to levels such that 

a reduction in activity was warranted. The company 

now uses a single completions crew to complete 

its drilled-but-uncompleted inventory and manage 

water logistics.

“Our decision to slow our pace of drilling in 

the Marcellus and revise the in-service date of 

the Northern Access expansion project demon-

strates the ability of our integrated model to react 

quickly to changing market conditions. Our inte-

grated structure and the coordinated nature of our 

upstream and midstream activities provides us sig-

nificant stability and flexibility to efficiently deploy 

capital,” explained Ronald J. Tanski, president and 

CEO of National Fuel.

Seneca agreed to a joint development agreement 

with IOG CRV-Marcellus LLC in December 2015. 

IOG continues to hold an 80% working interest in 

all of the joint development wells, with the remain-

ing 20% working interest held by Seneca.

At Seneca’s Marcellus well costs, which averaged 

an industry-leading $650,000 per 1,000 ft of com-

pleted lateral fiscal-year-to-date, IOG’s obligation 

on the remaining 36 wells is expected to further 

reduce Seneca’s net capex by about $35 million in 

fiscal year 2016 and another $120 million spread 

across fiscal years 2017 and 2018.

Southwestern Energy Co.

Southwestern Energy produced 90 Bcf from 

northeastern Appalachia and 38 Bcfe from south-

western Appalachia in second-quarter 2016. This 

compares to 87 Bcf from northeastern Appalachia 

and 35 Bcfe from southwestern Appalachia in sec-

ond-quarter 2015.

The company began reinitiating drilling and 

completion activity in each of its operating areas and 

planned to make incremental capital investments 

http://hartenergy.com


MARCELLUS-UTICA SHALES: 

http://downholetechnology.com


MARCELLUS-UTICA SHALES: KEY PLAYERS

 26  || November 2016  ||  hartenergy.com

of up to $375 million from its July equity offering 

before year-end 2016. 

“We plan to add one to two rigs per month 

across the company during the third quarter, 

demonstrating the speed and agility with which 

we can adjust our activity. Our well costs will also 

see the benefit of this vertical integration, as the 

industry increases activity over time in response 

to the improved commodity prices. However, 

we plan to continue to evaluate and utilize both 

internal and external services as we ramp up activ-

ity and as economics dictate,” said Bill Way, pres-

ident and CEO of Southwestern, in its quarterly 

call on July 22.

As part of this plan, the company reinitiated 

drilling with its first rig during the week of July 22 

in northeastern Appalachia and intends to increase 

its companywide rig count to five by the end of the its companywide rig count to five by the end of the 

third quarter. These five rigs are expected to include 

two in northeastern Appalachia, two in southwest-

ern Appalachia and one in the Fayetteville. 

Additionally, the company expected to complete 

about 90 to 100 wells in second-half 2016, which 

includes new wells drilled and a portion of the 

drilled-but-uncompleted inventory. 

Southwestern has 370,000 net acres with 

stacked pays from the Marcellus, Utica and Devo-

nian in southwestern Appalachia. The company has 

270,000 net acres in northeastern Appalachia as of 

Dec. 31, 2015. The company planned to drill about 

37 to 40 wells and complete 35 to 38 wells in the 

area in second-half 2016.

XTO Energy

XTO Energy, a subsidiary of Exxon Mobil, has 

576,533 acres in Pennsylvania with gross produc-

tion of 240 MMcf/d. The company has one rig run-

ning in the area, and it operates in 15 counties.

XTO operates an NGL facility in Butler County. 

The 340-acre facility includes 40 miles of connecting 

pipeline with two compressor stations feeding the 

facility and is designed to treat about 125 MMcf/d.

In addition, XTO has 163,792 acres in West 

Virginia and gross production of 35 MMcf/d. The 

company operates in nine counties, has three com-

pressor stations and has laid 26 miles of pipe in 

West Virginia.

The company also has 81,452 acres in Ohio and 

gross production of 40 MMcf/d. It runs one to 

three rigs in two counties. n

Southwestern 

Energy is  

producing from 

this two-well 

pad in West 

Virginia in its 

Appalachia 

operating area. 

(Photo courtesy 

of Southwestern 

Energy)
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Down but not out. That is the message from 

the U.S. Northeast where operators and con-

tractors continue to pursue the resource-rich po-

tential of the Marcellus and Utica plays covering 

portions of Ohio, Pennsylvania and West Virginia. 

The chase has been subdued over the past several 

months due to the prolonged downturn in oil and 

gas prices that has forced the hand of many in the 

region to downsize and regroup. There is still a 

tremendous amount of resource in the region, in-

cluding the large volume, dry gas promise of the 

deeper Point Pleasant targets below the Utica. IP 

rates from the area continue to impress, including 

operator EQT’s Scotts Run well in Greene County, 

Pa., that tested at almost 73 MMcf/d of natural gas 

last year. 

In more recent times, the biggest challenge for 

operators in the region has not been technolo-

gy-driven as much as it has been cash flow con-

cerns. The slumping, lower-for-longer commodities 

prices have done a number on balance sheets across 

the industry. U.S. land bankruptcies are on the rise 

with several Marcellus-Utica players having filed 

for Chapter 11 protection in 2016, including San-

dridge Energy, Chaparral Resources, Linn Energy, 

Chesapeake spinout Seventy Seven Energy, Warren 

Resources, Atlas Resource Partners, Penn Virginia, 

Halcón Resources and the list goes on. 

The rig count in the Marcellus-Utica region has 

been steady at 36 over the summer months. By 

comparison, in early 2015, the rig count for the area 

was 75. Those operators that remain active have 

Operators are looking to drive efficiencies as commodity price  

woes continue.

Technology Appetite 
Steady in the Northeast

By Blake Wright
Contributing Editor

A Halliburton 

truck transports 

equipment in 

the Utica Shale. 

Operator  

appetite for  

new technology 

has kept service 

companies busy. 

(Photo courtesy 

of Halliburton)
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been on a constant quest to squeeze dollars out of 

the plays’ expensive drilling equation. For that they 

turn to their own internal expertise as well as that 

of the region’s contractors. There is an old adage 

when it comes to service: “Good, fast and cheap. 

You can pick two.” Today more than ever operators 

are turning to technology to help achieve all three. 

One silver lining to the current Appalachian 

Basin story is the seemingly unimpacted appetite 

for new technology. According to an impromptu 

poll of the major contractors in the area, most feel 

that operators are still just as likely to trial a prom-

ising new piece of kit as they were when oil prices 

danced above $100/bbl. As one contractor put it, 

“If we can come to them with a technology that we 

believe is going to make them a better well in terms 

of either better production or lower costs they are 

still willing to trial that with us and obviously still 

open to share the success.”

Setting a drilling record

In 2016, the most talked about well in the North-

east, and possibly anywhere on U.S. land, was 

Eclipse Resources’ Purple Hayes 1H probe in Ohio’s 

Utica Shale. Boasting a lateral length of more than 

18,500 ft—thought to be a domestic onshore record, 

the well was completed with 124 frack stages in 24 

days. The total depth, including the lateral exten-

sion, was 27,046 ft. For the completion, Eclipse 

teamed up with Halliburton, which brought its 

fleet of Q10 pumps to carry out the job. 

The Q10 is designed to provide longer per-

formance and reduce nonproductive time via its 

durable in-line five-cylinder design and vibration 

reduction enhancements for improved service life of 

the entire unit. Halliburton is so high on the future 

of the Q10 that earlier this year the contractor 

impaired (cold-stacked or permanently removed) a 

large portion of its older, pre-Q10 equipment from 

the market.

“The Q10s performed extremely well on the Pur-

ple Hayes well, but I think a lot of the success was 

due to the pre-job preparation,” said Des Murphy, 

business development technology manager, North-

east area for Halliburton. “We’ve developed what 

we call the Maintenance Optimization program 

that every Halliburton facility follows to make sure 

when the equipment is going out to location it is 

fully prepared and ready to go at the right time. 

We’re very lucky that we had a full fleet of Q10s 

out there that were completely maintained and 

ready to go, so there was very, very little to minimal 

downtime associated with any equipment issues. I 

think that most of the stages on this well treated 

fairly high pressures. I mean, you were looking at 

over 12,500 psi max pressure on some of them with 

an average treating pressure of say 9,000, and the 

equipment performed flawlessly. It was definitely a 

testimony to the crew in the field, making sure that 

all of the onsite maintenance was covered and that 

any issues were caught early on and did not impact 

the operation at all.”

Another factor in the Q10s’ performance goes 

back to a decision the contractor made in Janu-

ary to change over to what it calls a “split-stream” 

operation, which entails 50% of its pumps pumping 

clean fluid alone while the other half pump a higher 

concentration of sand-laden fluid. 

“What we’ve found there is a significant reduc-

tion in failures of your discharging manifolds and 

your pumps, and we’re increasing the life of the 

packing in the clean pumps as well,” Murphy said. 

“The packing only has to be changed roughly every 

30 to 35 stages, which is a significant extension of 

life over what we used to see running a standard 

operation. So running that split-stream operation 

saw a significant improvement in the life of the 

equipment as well.” 

The pumps also ran on a dual-fuel configuration 

where the contractor can substitute natural gas for 

diesel, enabling it to run with gas straight out of the 

field. According to the company, that configuration 

reduced fuel consumption by 40% during the Pur-

ple Hayes operation.

“Dual-fuel operations have been a real success 

for us up here in the Northeast,” Murphy said. “A 

lot of customers are taking advantage of utilizing 

field gas as diesel substitution in order to lower 

their overall fuel cost.”

Elsewhere, Halliburton is seeing a maturing of 

the use of diverting agents in the Northeast for 

operators looking to improve cluster efficiencies. 

Over the past several months, as new production 

information is gathered from wells that utilized 
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intra-stage diversion, a clear differentiator is being 

defined between wells with intra-stage diversion 

and those that received standard treatments.

“We are definitely seeing improvement in pro-

duction on wells that have had diverting treatments 

pumped,” Murphy noted. “We’re starting to see a 

lot more interest from clients, who are now starting 

to see evidence of this improved well performance 

and are asking us to design jobs with intra-stage 

diversion as a standard practice.”

Halliburton also is addressing the challenges 

with subsurface temperature in the Marcellus-Utica 

and has begun field trials of various lower tem-

perature diverting agents for possible commercial 

introduction into the region in the future.

Bundle blitz 

Baker Hughes has drilled more than 2,500 wells total-

ing 16.1 million feet—roughly 3,050 miles or just shy 

of the distance between Pittsburgh and Anchorage, 

Alaska—in the Marcellus and Utica basins with its 

AutoTrak Curve rotary steerable system (RSS) and 

its polycrystalline diamond (PDC) bit technology. 

Introduced in 2012, the system was designed to 

drill the curve and lateral sections in one contin-

uous run. The first significant record was drilling 

3,000 ft in a 24-hr period and then drilling 4,000 ft 

in a 24-hr period a few months later. In late 2014 an 

operator and Baker Hughes achieved the first “mile-

a-day” (MAD) footage or 5,280 ft in a 24-hr period.  

In early 2015, in an effort to more closely align 

with operators’ goals and further increase efficiencies, 

Baker Hughes utilized its fluids and environmental 

services groups to develop an integrated, optimized 

solution—a high-performance drilling package that 

combines AutoTrak Curve RSS, Talon PDC bits, 

drilling fluids and fluids environmental services. 

“We’re looking for ways to eliminate time—be it 

hours or minutes—from the operator’s operations,” 

said Bryan Shires, Northeast area sales manager. 

“One of the ways we enhance performance is by 

working closely with our drilling fluids and fluids 

environmental services to increase wellbore stability 

with a focused product mix tailored for a given well 

in the area. The integration of these services has 

resulted in a cleaner, better-performing and eco-

nomical fluid system,” he said.  

The ability to specifically 

cater the integrated offerings 

on a per-well basis has given 

Baker Hughes the ability to 

dial in greater efficiencies 

across a larger scope of ser-

vices. In one recent example, 

close collaboration with a local 

operator and deployment of 

the integrated drilling pack-

age enabled achieving nine 

MAD footage records while 

maintaining solids removal in 

excess of 90% and exceeding 

targeted in-zone percentages. 

This resulted in savings of 

45.64 days of rig time over the 

course of 36 Marcellus wells. 

As Baker Hughes contin-

ues to track its statistics, it 

has recorded 34 MAD foot-

age records in the Northeast, 

more than half (18) of them 

Bundled  

service helps 

save time in 

drilling days. 

(Photo  

courtesy of 

Baker Hughes)
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A CASE FOR ISOTOPES

AA
n operator drilling a horizontal development well in the 

Marcellus Shale turned to Schlumberger to acquire accu-

rate formation data, specifi cally to assess lateral heterogene-

ity of the fl uid and rock to gain information for determining 

fl uid type in place. For the job, the oilfi eld services company 

proposed its isotope logging service to continuously mea-

suresure isotopic ratios of δisotopicsure isotopic ratios of δratiossure isotopic ratios of δofsure isotopic ratios of δδsure isotopic ratios of δ13CC–CHCHC–CH
4

from from surface while drilling to surface from surface while drilling to while from surface while drilling to drilling from surface while drilling to to from surface while drilling to 

produce a continuous thermal maturity log, which is the fi rst 

step toward determining hydrocarbon fl uid type in place. The 

data from the log could then be used to improve while-drilling 

reservoir management decisions. The isotope logging service 

would also help in identifying vertical and lateral discontinu-

ities, including gradients and small-scale features. Acquiring 

this information is challenging in unconventional reservoirs 

but would provide the initial information needed to determine 

hydrocarbon fl uid type in place, improve geosteering and 

increase the accuracy of target allocation. 

The isotope logging service provided a thermal maturity-

proxy log that showed very high stability along the lateral, 

confi rming homogeneity of the fl uid maturity and the kero-

genegene type. type.gene type. 

The continuous maturity log, which measures vitrinite 

refl ectance equivalent, closely matched the offi cial Marcel-

lus virtinite refl ectance maturity map for the well’s location. 

The fl uid typing results from the isotope logging service 

were also confi rmed by a detailed maturity study on gas 

spot samples (δ13C of C
1
, C

2
 and C

3
). n

(Source: Schlumberger case study)

Real-time measurement of δ13 of C
11
 from isotope logging clearly marks the entry into the Marcellus Shale from the overburden. 

The exit from the base limestone marked from other data sources reveals no maturity variation from δ13 of C
11
. (Image courtesy 

of Schlumberger) 
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having been achieved in 2016. Its 24-hr Marcellus 

footage record is 7,319 ft drilled, and its 24-hr Utica 

footage record is 5,303 ft drilled. 

Water in, water out

Companies working in water management in Appa-

lachia have also felt the sting of the soft economics 

across the patch. In 2014 GreenHunter Resources 

was an up-and-coming player in the region with 

plans to expand its holdings of disposal wells in 

West Virginia and Ohio while working toward a 

barge-based solution to move wastewater from the 

region. Earlier this year, after the U.S. Coast Guard 

withdrew a proposed policy to allow frack waste/

brine water to be shipped via barges, GreenHunter 

filed for Chapter 11 protection.

Water recycling has become a favored process in 

the region and one new project, being spearheaded 

by operator Antero Resources, looks to significantly 

scale up that process. Antero has been extremely 

acquisitive in recent times throughout the Marcellus 

and Utica. The company has gobbled up extensive 

acreage packages from Statoil and Southwestern 

Energy just this past summer. Roughly a year ago, 

the Denver-based operator unveiled plans to move 

forward on a $275 million newbuild water treatment 

complex destined for Doddridge County, W. Va.

“We can use anywhere from 12 to 14 million gal-

lons [of water] per well,” said Alvyn Schopp, chief 

administration officer and regional vice president 

of Antero when the company green-lighted the 

recycling plant. “The cost of water—and handling 

that water—in our operations is now more expen-

sive than actually drilling the well.” 

Due to be completed in 2017, the facility will be 

able to treat and recycle 60,000 bbl/d of flowback 

and produced water. Veolia, through its subsidiar-

ies Veolia Water Technologies and Veolia North 

America, has been contracted to design and build 

the facility. It will also manage the plant under a 

separate 10-year operating agreement.

Dubbed Clearwater by Antero, the plant will 

host a number of cutting-edge technologies, 

including many exclusive to Veolia.

One specific technology that will be deployed at 

the plant is AnoxKaldnes’ MBBR or “moving bed 

biofilm reactor” technology. It is based on the bio-

film principle with an active biofilm growing on 

small specially designed plastic carriers that are 

kept suspended in the reactor. The technology uses 

the advantages of both activated sludge and other 

biofilm systems (such as biofilters, biorotors, etc.) 

without being restrained by their disadvantages, 

according to Veolia. The carriers are designed to 

provide a large protected surface area for the biofilm 

to grow and optimal conditions for the bacteria 

culture when the carriers are suspended in water.

In the oil patch, MBBR is being used successfully 

on Shell’s massive Ormen Lange subsea project off-

shore Norway. Process water from the deepwater 

field is piped to an onshore treatment facility to 

achieve a reduction in glycol. 

Clearwater will also use Veolia’s ACTIFLO clari-

fication and CoLD process. ACTIFLO is a high-rate, 

compact water clarification process in which water is 

flocculated with microsand and polymer in a draft 

tube. The microsand enhances the formation of 

robust flocs and acts as ballast, significantly increas-

ing their settling velocity. It is well suited for wastewa-

ter treatment, removal of suspended solids, dispersed 

and emulsified oil and grease, and treatment of 

industry effluents and recycling back to production. 

CoLD is a proprietary offering providing economic 

and efficient treatment of wastewater using coal-fired 

power generation. Using proven evaporation and 

crystallization technology, the CoLD process pro-

duces clean water and stable solids to achieve zero 

liquid discharge on difficult wastewaters.

Antero believes its ability to recycle and reuse pro-

duced water from its Appalachian operations will 

enable it to save an estimated $150,000 per well as well 

as reduce risks and costs associated with long-distance 

hauling of water for deep-well injection. n

“We’re looking for ways to 

eliminate time—be it hours  

or minutes—from the  

operator’s operations.”
—Bryan Shires, Baker Hughes
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Since 2015 overall activity levels in the U.S. 

have diminished with major drops experi-

enced in both rig counts and completed wells, 

resulting in playwide production declines and a 

steady decrease in planned capex. However, compa-

nies have taken steps to implement more efficient 

operations while minimizing the damage inflicted 

on their respective financial portfolios to survive 

and thrive during the downturn.

The Marcellus Shale has been estimated to span 

across the majority of the Appalachian Basin cover-

ing more than about 100,000 sq miles, with most of 

the area prospective for the underlying Utica Shale. 

When commodity prices were in a more favorable 

state, exploration of the Utica Shale began to emerge 

as companies were allocating more capital to delin-

eate and determine the appropriate strategies needed 

to exploit the reservoir. The majority of capital, how-

ever, was still being allocated toward further devel-

oping the 2P and 3P reserves within the Marcellus 

through its commercial development phase. 

Deflated oil and natural gas sales prices have 

led to the tightening of capital budgets and fran-

tic efforts to increase drilling and completion effi-

ciencies, with hopes to conserve as much cash flow 

necessary to maintain financial health as the uncer-

tainties of price stabilization continue through-

out 2016. An unfortunate side effect of price rut 

has been the ever surmounting divestitures across 

many of the shale plays with several notable deals 

occurring specifically in the Marcellus. 

Southwestern Energy—one of the top acreage 

holders in the region—sold about 68,000 net acres 

to Antero Resources for $450 million in June. As 

illustrated in Figure 1, Antero’s purchase has placed

them in a new area of the basin to the north of its 

current leaseholds in West Virginia, where they are 

heavily focused on development for the remainder 

of 2016. The company also acquired select lease-

holds that have increased its contiguous position 

in West Virginia, which will allow Antero to further 

increase its lateral lengths per well and boost Ante-

ro’s reserves. 

Activity overview

Activity levels in the Appalachia have declined since 

peak operating levels experienced in 2011, when 

natural gas prices were averaging above $4/MMBtu. 

Activity in the Marcellus and Utica shales continues to thrive  

despite the current economic state.

Appalachia:  
Survival and Growth

By Brandon Shaw, Cory Regal and Jessica Pair
Stratas Advisors
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FIGURE 1. This map shows Antero Resources’ acquired acreage from 

Southwestern Energy in West Virginia. (Data courtesy of Stratas Advisors, 

company presentations)
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According to the Energy Information Administra-

tion’s (EIA) Drilling Productivity Report, rigs target-

ing the Marcellus have declined about 78% compared 

to its peak in 2011. Similarly, the Utica has seen a rig 

count decrease of about 71% from its peak reached 

in 2014 when compared to September 2016 levels.

Although rig counts in the Marcellus are at the 

lowest levels experienced (Figure 2), operators are 

continuing to report impres-

sive drilling, completion and 

production results. The over-

all theme throughout 2016 

has been focused on efficiency 

as operators throughout the 

region have dedicated quarterly 

reports and presentations to 

efficiency gains, such as a reduc-

tion of completed well costs 

and increased 30-day IP rates 

and EURs. Major operators 

such as Range Resources, EQT 

Corp. and Antero Resources 

have experienced 20% to 35% 

declines in drilling and comple-

tion (D&C) costs while steadily 

increasing lateral lengths on 

a per well basis. For exam-

ple, Marcellus well costs reported in 2014 ranged 

between $7 million and $11 million compared to 

average 2016 well costs of $5 million and $8 mil-

lion, signifying a reduction of about 30%. The Utica 

has experienced similar trends in reduced D&C 

costs by an approximate reduction of 30% to $9.3 

million per well, down from a prior $13.2 million 

seen in 2014, as illustrated by Antero Resources. 

This downward trend in D&C costs that Antero 

has achieved is being mirrored by a significant 

number of operators who continue to develop 

assets in both the Utica and Marcellus. Despite 

the large reduction in D&C costs, operators in the 

Utica have reduced overall capital allocation for 

continued development to focus more heavily in 

core positions in other shale basins such as the 

neighboring Marcellus. Following on this trend, 

major operators such as Anadarko Petroleum and 

PDC Energy have allocated the majority of their 

2016 budgets toward higher return assets located 

within the core of the Denver-Julesburg (DJ) Basin 

of northern Colorado. Each of these companies 

have experienced lower overall well costs ranging 

between $2.5 million and $5 million, compared to 

an average Marcellus well cost of $6 million, and 

are also able to achieve EUR potentials in Colorado 

of about 500 Mboe to 850 Mboe, which consists of 

more oily, liquids rich production. 

Completion activity, well characteristics

Overall completions in Appalachia have been 

down due to the strategic growth of drilled but 

uncompleted inventories. Companies have stated 

that this maneuver was in response to the high 

volatility of gas prices throughout 2015 and infra-

structure downtimes, which have resulted in bot-

tlenecking throughout the region. However, these 

bottlenecking issues are beginning to be mitigated 

due to infrastructure coming back online and 

market rebalancing.

Within both the Marcellus and Utica, operators 

have been mirroring completion techniques. On a 

per well basis, there are two key trends that have 

appeared over the course of the downcycle a con-

tinued increase in the average proppant mass per 

well and falling completion counts. The Marcellus 

has experienced an increase in average proppant 

mass of about 25% from January 2014 to January 

2016 to average about 10 million pounds per well. 

EIA Marcellus and Utica Rig Count vs. Henry Hub Prices
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FIGURE 2. This chart shows the EIA’s Marcellus and Utica rig count vs. Henry Hub prices 

through June 2016. (Data courtesy of EIA)
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During this time, the number of completions in the 

Marcellus has decreased substantially to fewer than 

100 wells, on average, being completed per month 

in 2016 (Figure 3). 

The average proppant mass being pumped per 

well in the Utica has jumped significantly by about 

30% from less than 6 million pounds per well in 

January 2014 to about 14 million pounds per 

well in May 2016, with monthly well completions 

dropping from more than 250 wells to under 20 

wells within the same time frame (Figure 4). This 

trend shows how operators are spending less cap-

ital in cutting completions by such an astounding  

number while simultaneously ramping up prop-
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FIGURE 3. This chart illustrates the Marcellus average proppant mass (lb) vs. wells completed per month.  

(Data courtesy of Stratas Advisors and NavPort)
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pant use to maximize 

well productivity. 

In terms of comple-

tion design, Appalachian 

operators are continu-

ing to utilize raw sand as 

opposed to resin-coated 

or ceramic proppants, as 

well as slick water in an 

effort to keep completion 

costs at a minimum. Pro-

duction results are show-

ing that an increased sand 

concentration is capable 

of increasing reservoir 

connectivity by opening 

up the micro-fractures 

located on the fringes of 

the main fracture plane 

and enhancing wellbore 

communication just as successfully as the man-

made resin and ceramic proppants, typically at a 

lower cost. 

Slickwater fluid systems have been an attractive 

option in the Marcellus and Utica primarily due 

to its cost efficiencies even before the downturn in 

prices and because of the friction reduction capa-

bilities associated with the fluids when compared 

to crosslink gels. Companies also have begun to 

utilize produced water by implementing the fluid 

into their respective completion design, which 

decreases disposal and water hauling costs, thus 

further improving well costs. Extended well later-

als, tighter perforation clusters, decreased spud-to-

rig-release time as well as considerable discounts 

from well service providers also have contributed to 

added value for the operator on a per well basis. By 

improving fracture conductivity, along with longer 

lateral lengths and other efficiency gains, opera-

tors have been able to gradually increase 30-day 

IP rates and overall EURs per well over the past 

several years.

There have been compelling instances that have 

given better insight into how these operational 

adaptations mentioned have proven favorable for 

operators in the Appalachian region. Lateral lengths 

have steadily increased since 2012 in both the Utica 

and Marcellus, as shown in Figure 5. Both plays 

averaged about the same lateral length in 2012 at 

4,800 ft, but the Utica has since experienced bigger 

increases year-over-year (yoy) when compared to 

the Marcellus with lateral lengths averaging more 

than 8,000 ft in 2015 vs. 6,000 ft in the Marcellus. 

Marcellus lateral length averages won’t be affected 

as much as the Utica average lengths due to the 

sheer volume of wells being drilled when compared 

to the Utica. When comparing both Appalachia 

plays to other plays around the U.S., such as the 

Bakken and Permian, the Marcellus and Utica both 

lie within the respective range of average lateral 

lengths being achieved in these major plays. 

A prime example of the progression of extended 

lateral lengths in the Appalachian Basin is shown 

in the D&C of the longest U.S. onshore horizontal 

well by Eclipse Resources of about 18,500 lateral 

feet with a total measured depth of 27,000 ft. 

Eclipse effectively drilled the well at a faster rate 

and designed a more efficient fracture by using 

produced water, which lead to lower completion 

costs and better results over prior designs. Both 

plays also have been experiencing increased drilling 

rates, which gives operators the ability to increase 

lateral lengths while driving costs lower to improve 

economics on a well level.

Lateral Length by Vintage
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FIGURE 5. The average lateral lengths achieved per year in the Marcellus and Utica have steadily  

increased since 2012. (Data courtesy of Stratas Advisors and NavPort)
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When analyzing about 7,000 wells and com-

paring the average 30-day IP rates (boe/d), it is 

found that Marcellus wells exhibit slightly higher 

IP rates when compared to the Utica. In 2012, IP 

rates in the Marcellus were about 350 boe/d focused 

mainly within Lycoming, Bradford, McKean and 

Susquehanna counties. As the play shifted into the 

southern region, IP rates have increased by about 

65%. Marcellus wells were achieving 30-day IP rates 

upward of 1,050 boe/d in September. Similarly, the 

Utica’s rates also trend upward increasing by about 

20% yoy. Within the Utica, the largest IP rates are 

situated within Belmont and Monroe counties. 

Similar to the IP trends, the average EURs also 

have been on the upward 

climb. The Utica has sur-

passed the Marcellus in 

terms of ultimate recov-

ery potential in 2014 

and has continued on 

that path. Despite this 

climb, well costs and ease 

of extraction are still a 

detriment to full-scale 

Utica production. Oper-

ators have been able to 

optimize the targeting of 

both the Utica and Mar-

cellus by drilling Utica 

test wells on already con-

structed Marcellus well 

pads, thereby saving a 

portion of operational 

costs. In 2014 the Utica 

saw an average EUR of 

1,511 Mboe, about 12% 

larger than the Marcel-

lus EUR of only 1,325 

Mboe. Moving into 

2015, the Utica further 

increased its EURs by 50% 

to a playwide average of 

3,045 Mboe. This rivals 

the Haynesville, which is 

another well-known gas 

play in the U.S. that shows 

an average EUR of 2,674 

Mboe, falling between the 

Marcellus and Utica 2015 

averages. When compar-

ing both the IP and EUR 

trends of the Marcellus 

and Utica, it is evident 

that Marcellus wells, with 
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the overabundance of pri-

marily gas, yields larger IP 

rates with slightly larger 

declines while Utica wells 

exhibit a more uniform 

life cycle.

Production 

overview

The Marcellus and the 

Utica account for more 

than 80% of shale gas 

production growth in 

the U.S., according to 

the EIA, and has con-

tributed about 27% gas 

production during 2015. 

During this time, pro-

duction from the Mar-

cellus and Utica grew by 

15% and 99%, respectively, 

when compared to the 

reported 2014 production 

numbers provided by the 

EIA’s Drilling Productiv-

ity Report. 

Many operators in 

the Appalachian region 

have assets in both the 

Marcellus and the Utica 

plays but have chosen to 

develop Marcellus assets 

during the current down-

turn due to the decreased 

operational and reserve 

risk associated with the 

Marcellus as well as the 

bulk of operators hav-

ing limited experience in the Utica development. 

The Marcellus has been delineated to a much 

greater degree than the neighboring Utica, leaving 

many operators continuing to drill pilot wells and 

assessing stacked pay potential on their respective 

Utica acreage. This operational uncertainty also 

is bound to the structure of reserve classifications 

operators assign in each basin, classifying their 

Marcellus reserves as proved, probable, and pos-

sible (1P), while considering their less developed 

Utica reserves as only possible (3P). Stratas Advisors 

believes the main area of focus that will drive future 

Marcellus production is located within the south-

western Pennsylvania counties of Washington and 

Greene as well as the northern West Virginia coun-

ties of Tyler and Harrison. These areas are described 

as the core of the Marcellus when utilizing Stratas 

Advisors’ geologic productivity map (Figure 10), 
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FIGURE 9. Utica production by hydrocarbon type is forecast to steadily increase through 2030.  

(Data courtesy of Stratas Advisors)
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which combines the thickness, reservoir pressure, 

vitrinite reflectance and estimated gas-in-place in 

conjunction with activity levels of major operators.

Production from the northeastern Pennsylvania 

dry gas core is still expected to continue. However, 

more diversified operators that drive production 

and hold large acreage positions in this area have 

indicated plans on allocating the majority of 

planned capital to other active plays in the U.S. 

where they are able to execute operations at a lower 

total cost, such as the DJ Basin and Eagle Ford. 

Utica core acreage lies in the southwestern region 

of the play where the borders of Ohio, West Vir-

ginia and southwestern Pennsylvania merge. This 

area of interest spans across Belmont, Monroe and 

Noble counties in Ohio targeting more liquids-rich 

production, Greene and Westmoreland counties 

in Pennsylvania targeting dry gas production, and 

Tyler and Wetzel counties in West Virginia. 

Overall production in both basins is expected 

to grow at a much lesser rate than previously expe-

rienced, primarily due to decreasing activity levels. 

When combining factors such as hedge positions, 

acreage, infrastructure and completed well costs, 

Stratas Advisors estimates that year-end 2016 Utica 

production will be about 673 Mboe/d, represent-

ing a 35% growth rate compared to 2015 exit rate 

production of 510 Mboe/d. The Utica experiences 

a slightly lower average breakeven when compared 

to the Marcellus of about $2.17/Mcf for total pro-

ducing gas wells in the Utica. The Utica saw its larg-

est production growth rate in 2014 and will likely 

continue its forward momentum but at a more 

conservative pace through 2017. Stratas Advisors 

anticipates that the Utica will reach 950 Mboe/d by 

2019 and 1,040 Mboe/d by 2020. 

The Marcellus is expe-

riencing a much slower 

production growth rate 

as the play experienced 

declines in early to 

mid-2016. In 2015 the 

Marcellus exited with a 

production rate of 2,826 

Mboe/d. In 2016 the 

Marcellus increased its 

production about 8.5% 

to 3,068 Mboe/d, result-

ing from a 9% increase in 

gas production. Stratas 

Advisors calculates an 

average pre-tax breakeven 

price of about $3.22/Mcf 
in the Marcellus taking 

into account current  

FIGURE 10. This map shows the geologic productivity of the Marcellus 

Shale in the Appalachian Basin. (Data courtesy of Stratas Advisors)

Top 7 Counties by Breakeven Price in Utica
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FIGURE 11. The average breakeven price of the top seven Utica counties varies considerably.  

(Data courtesy of Stratas Advisors)

http://hartenergy.com


MARCELLUS-UTICA SHALES: PRODUCTION FORECAST

UGcenter.com  |  November 2016  |  41

production and oper-

ational trends. Stratas 

Advisors anticipates 

that the Marcellus will 

show a steady produc-

tion growth rate in 2017 

between 5% and 10% 

and will end the year at 

about 3,300 Mboe/d. 

Stratas Advisors believes 

that the Marcellus  

will pick up pace into 

2018 as commodity 

prices are expected to 

reach $3/MMBtu and 

will achieve a yearly aver-

age production rate of 

3,600 Mboe/d. 

Current decline rates 

brought on by the lack 

of activity seen in these plays is being substantially 

marginalized by the higher EUR and IP rates derived 

from these recent operational improvements. Since 

the beginning of 2015, the Marcellus and Utica 

have only had about 2,900 wells completed com-

pared to an average total of 4,500 in 2013 to 2014 

when market prices were at their peak. For wells 

in each basin, managed pressure techniques also 

are being tested for the first 10 to 12 months of a 

wells life, which have shown success in improving 

resulting EURs by decreasing initial decline rates 

and maintaining a higher production rate for lon-

ger periods of time. 

Production growth in the Utica is being driven 

by select large operators who are highly invested 

and show no signs of cutting back development. 

For example, Gulfport, Antero Resources and CON-

SOL Energy have achieved substantial increases of 

greater than 20% in Utica production yoy. Gulfport 

is a pure-play operator within the Utica Basin, and 

while reporting a decrease in wells turned to sales, it 

has experienced an approximate production growth 

of 30%, from 75 Mboe/d in second-quarter 2015 to 

107 Mboe/d in second-quarter 2016. Antero and 

Consol are achieving similar growth rates in Utica 

production; however, these operators maintain a 

presence in both the Marcellus and Utica. Collec-

tively, these pure-play operators like Gulfport and 

the larger operators such as CONSOL and Antero 

are the principal drivers of continued growth in the 

Utica. 

This trend carries over to major Marcellus players 

like EQT Corp., which has seen positive results in its 

minimal Utica exposure with its Scotts Run well meet-

ing expectations and on pace to generate 6 Bcf per 

1,000 lateral feet. The company is currently focused on 

Marcellus acreage after announcing plans to develop 

105 wells in 2016 compared to five wells in the Utica. 

The majority of counties associated with Marcellus 

and Utica production that lie within the current core 

operating areas are experiencing pre-tax breakeven 

prices below the current 2016 reported Henry Hub 

prices. The Utica is known to have more liquids-based 

production and currently has more wells classified as 

oil when compared to the Marcellus. 

Figure 11 represents wells classified by Stratas 

Advisors as gas wells and compares the average pre-

tax breakevens of the top 10 counties. Counties 

with high activity levels such as Harrison, Tyler, 

Doddridge, Greene and Washington achieve aver-

age breakeven prices of about $2.08/Mcf, while 

lesser active counties such as Westmoreland 

and Sullivan generate breakeven prices of about 

$2.66/Mcf. The Utica exhibits the most favorable  

Top 15 Counties by Breakeven Price in Marcellus
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FIGURE 12. The average breakeven price of the top 15 Marcellus counties vary considerably.  

(Data courtesy of Stratas Advisors)
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average breakeven prices within Belmont and Har-

rison counties of southeastern Ohio, calculated to 

be $1.21/MMBtu and $1.58/MMBtu, respectively. 

Carroll and Columbiana counties in central-eastern 

Ohio as well as Noble County in southern Ohio 

have average breakeven values of $2.49/MMBtu, 

$2.81/MMBtu and $3.18/MMBtu, respectively. 

With wells in Belmont, Harrison, Jefferson and 

Monroe counties remaining profitable on average 

with current strip pricing, this region of the Utica’s 

continued development activity is better explained. 

Furthermore, Stratas Advisors predicts that Henry 

Hub prices will continue to climb past $3/MMBtu 

by year-end 2017, leading to more wells on aver-

age becoming economic in the central counties of 

Columbiana and Carroll. Considering that the Mar-

cellus is a much more gas-prone play than the Utica 

and that the Utica tends to exhibit higher liquid pro-

duction, there is some clarification as to why the Mar-

cellus has more profitable gas wells than the Utica.

Future trends and conclusion

The onslaught of production previously has cre-

ated bottlenecking issues, but companies are com-

ing along with planned infrastructure projects to 

increase takeaway capacities in the region. The 

anticipated projects planned will allow the Marcel-

lus and Utica to reach full production potentials 

and boost the local economy of the region from 

jobs to tax breaks for companies. For instance, Shell 

announced in June that the company has officially 

agreed to build a petrochemicals complex, which 

includes an ethane cracker, near Pittsburgh, Pa. The 

importance of this project and others is operators 

in the area are currently practicing ethane rejection, 

and this new facility provides an outlet for compa-

nies to transport ethane stream’s given favorable 

economic conditions. This trend of planned proj-

ects being put on the books has gained attention 

from foreign investors in the region as well. In May, 

prominent producer Range Resources completed 

the sale of nonoperated assets in the northeastern 

core of the Marcellus in Bradford County, Pa. The 

investing party, Banpu Public Co. Ltd., is a power 

generation and alternative energy company based 

out of Thailand. Banpu is heavily involved in south-

eastern Asia-based energy markets and is currently 

anticipating the U.S. will become one of the leading 

exporters of natural gas to Europe and Asia. The 

company also stated they felt the U.S. landscape is 

currently changing, and potential for consolidation 

is extremely high.

The Marcellus and Utica shales play an integral 

part for the U.S. in terms of energy independence and 

economic prosperity. Exploration of the Appalachian 

Basin has only just begun with the Marcellus becom-

ing the primary driver of production in 2010 with 

the introduction of horizontal drilling technologies 

and with the Utica following suit in 2013. Stratas 

Advisors generates a Henry Hub forecast and sug-

gests that prices have hit their lowest and may be on 

the way to recovery to average about $2.20/MMBtu 

to $2.30/MMBtu for 2016. Henry Hub prices are 

anticipated to trade at about $2.70/MMBtu in 2017 

and $2.75/MMbtu to $3/MMBtu in 2018. Taking 

these trends into account, the Marcellus and Utica 

will likely remain profitable and generate positive 

cash flows for current operations located in the lower 

breakeven counties. However, operators in both the 

Marcellus and Utica have encouraging hedge posi-

tions in place for at least the next few years. Positive 

hedge positions have proven to be an underlying 

blessing to many operators in the Utica and Marcel-

lus and have heavily aided in advancing development 

during a trying two years for the industry. 

Activity and production trends in the upstream 

sector have outrun their own pace with continued 

reports of increased efficiencies from operators 

experiencing decreased D&C times combined with 

increases in production rates. Historical and cur-

rent operational trends suggest that companies 

currently active in both the Marcellus and Utica 

will continue to test and push their operational lim-

its. When looking at production in the short term, 

Stratas Advisors and the EIA anticipate decreases 

in growth rates for each play compared to 2015 exit 

rates. These decreases due to diminishing activity 

levels are expected to be mitigated, to some extent, 

given the increase in production experienced per 

well. Although rig counts have sharply declined in 

the region by 67% since 2014, production on a per 

rig basis has increased and the Appalachian Basin 

expects to be able to return to higher production 

volumes while utilizing fewer rigs in the future. n
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