PICEANCE BASIN TO
THE PACIFIC
The Economic Advantage the Piceance Basin
Has Over Other North American Shale Plays

By John Harpole
April 2017

Presented by:

PICEANCE BASIN TO THE PACIFIC
The Economic Advantage the Piceance Basin Has Over Other
North American Shale Plays

By John Harpole

TABLE OF CONTENTS
Introduction .......................................................................................................................2
Piceance Basin Production and Reserves ......................................................................3
Ownership Changes in the “Stealth Basin”...................................................................9
How Piceance Basin Marketability Compares to Four Other Shale Plays in North
America ............................................................................................................................10
Anti-pipe, Leave it in the Ground ................................................................................21
3 BCF of Available Piceance Basin Pipeline Export Capacity ..................................26
Economics of LNG Supply and Demand ....................................................................37
Conclusion .......................................................................................................................42

Piceance Basin to the Pacific

1

April 2017

INTRODUCTION
An early version of this report was first published 26 months ago in October of 2014, exactly one
month before the historic OPEC meeting in Vienna that reset worldwide energy prices.
A number of other significant events have taken place that have had a direct impact on the
Piceance Basin of western Colorado since October 2014. As a result, the Grand Junction
Economic Partnership (GJEP) and several West Slope counties - Mesa, Garfield and Rio Blanco,
have requested an updated version of the early report.
The significant events and topics that require an update can be summarized into four general
categories:
1) An upward revision in the estimate of the Piceance Basin Mancos shale resource base by the
Potential Gas Resource Committee.
2) Ownership changes among operating companies in the Piceance basin.
3) Marketability of the Piceance Basin in comparison with four other major gas plays in North
America.
4) Macro-economic issues related to liquefied natural gas (LNG) supply and demand.
The thesis of this update remains the same as the original October 2014 report. The emerging
demand for LNG in the Pacific Basin should result in new markets for and investment in
Piceance Basin natural gas production.
How the Piceance Basin “measures up” against the other world-class shale deposits in North
America will be a central theme of this analysis.
Due to its unique attributes, Piceance Basin natural gas supply should be the logical first choice
for any western U.S. or Pacific Rim market. That reality is especially true for discriminating
long-term purchasers of natural gas production and/or reserves that seek predictable
production, cost and price security, and immediately available production-to-market pipeline
infrastructure. By acquiring Piceance Basin reserves, long-term purchasers of natural gas can
minimize price uncertainty.
This update will show that a Piceance Basin natural gas producer can access west coast U.S.
markets and potential LNG export facilities in a more efficient, cost effective manner than any
other shale producer in North America.
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PICEANCE BASIN PRODUCTION AND RESERVES
The Piceance Basin is one of the more mature producing basins in the U.S., with a mixture of
vintage natural gas production out of the Williams Fork formation (lower member of the
Mesaverde formation) and new natural gas production out of the Mancos Shale formation.
It is the combination of those two natural-gas-bearing reservoirs -- one old, one new -- that
should be of particular interest to any party looking for an investment in long-term natural gas
reserves.

WILLIAMS FORK FORMATION
The Williams Fork formation made the Piceance Basin what it is today. The Piceance Basin
covers all or part of seven counties in western Colorado, just to the north and east of Grand
Junction. See Exhibit A - Colorado and Piceance Basin Maps.
Exhibit A – Colorado and Piceance Basin Maps

More than 12,000 wells have been drilled to date in the Williams Fork/Mesaverde formation.
The largest production growth in the Piceance Basin occurred from 2000-2008. That growth
curve can be seen in Exhibit B. The year-over-year production growth during that period
averaged 20 percent or more.
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Exhibit B – Annual Natural Gas Production in Counties That Contain the Piceance Basin

That production growth was significantly curtailed when natural gas prices decreased in the
first quarter of 2009. That same year also marked the period of peak production for the basin of
1.9 BCF per day.
Although the drilling rig count has declined substantially over the last seven years, the basin
currently makes up approximately 2 percent of U.S. natural gas production and just under 20
percent of all production in the Rocky Mountains. The current daily production is
approximately 1.455 BCF per day.
The decline in the drilling rig count correlates directly with the decline in natural gas prices as
can be seen in Exhibit C.
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Exhibit C - Decline of Natural Gas Price Index Since 2008 and Piceance Basin Rig
Count 2008-Current (By Quarter)
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THE EMERGENCE OF THE MANCOS
A number of operators in the Piceance Basin are utilizing vertical and horizontal drilling and
hydraulic fracturing to explore the Mancos Shale. The geologic relationship between the
Williams Fork and the Mancos can be seen in Exhibit D.

Exhibit D - Geologic Cross Section of the Piceance Basin

Source: The Mancos Shale is an Emerging Giant, Presentation to Garfield County Energy Advisory Board Meeting,
December 1, 2016
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The Mancos shale lies directly above the Dakota sandstone, and below the Corcoran sandstone.
The gross thickness of the Mancos shale formation can exceed 4,000 feet. It is one of the thickest
shale deposits in the world. The 800-ft thick Niobrara section of the Mancos has been the
primary target for shale development.
The Mancos is considered an emerging giant when comparing “gas in place” (GIP) estimates as
seen on Exhibit E.

Exhibit E

Source: The Mancos Shale is an Emerging Giant, Presentation to Garfield County Energy Advisory Board Meeting,
December 1, 2016

Estimates indicate twice the amount of oil and gas in place (OGIP) in the Mancos shale as
compared to the Marcellus shale. The Mancos gas in place (GIP) estimate is greater than 3,000
trillion cubic feet (TCF). That GIP number ranks the Piceance as the largest U.S. natural gas
shale deposit. There are an estimated 2.6 million potentially productive acres in the Mancos in
the Piceance Basin.
WPX Energy drilled a Mancos well that produced one billion (BCF) of natural gas in its first
hundred days of production. WPX’s “Beast” well was drilled to 10,200 feet with a 4,300-foot
horizontal lateral. The initial production (IP) flow rate was 16,000 MCF per day. (An average
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Williams Fork well would produce 450 MCF per day.) A second Mancos test well drilled to the
east in the Rulison field confirmed the Mancos as a resource play.
A presentation recently delivered to the Garfield County Energy Advisory Board on Dec. 1,
2016, by Robert Downey of Gunnison Energy, describes the Mancos Shale geologic resource and
the potential production in great detail.
The success of the Mancos wells discussed in the Downey report did not go unnoticed and
ultimately led the Potential Gas Resource Committee in 2016 to restate the potential Mancos
shale reserves.
On April 8, 2015, the Potential Gas Committee (PGC) released the results of its latest biennial
assessment of the nation's natural gas resources. That study indicates that the United States
possesses a total technically recoverable natural gas resource base of 2,515 TCF as of year-end
2014. This latest evaluation marks the highest total natural gas resource in the Committee's 50year history. One of the most significant upward revisions within the report was attributable to
an increase in the estimated Mancos Shale gas reserves in Colorado's Piceance Basin.
The PGC's new estimate for recoverable natural gas reserves in the Piceance marked a 40-fold
increase over its 2003 estimate. Geologists and petroleum engineers who have studied and
worked in the Piceance for many years, felt vindicated.
The new recoverable reserves estimate for the Mancos Shale is 66 TCF of gas, 74 million barrels
of shale oil and 45 million barrels of natural gas liquids. That is a significant revision to its 1.6
TCF estimate in 2003.
According to the USGS, since 2003, “more than 2,000 wells were drilled and completed in one or
more intervals within the Mancos Shale of the Piceance Basin. In addition, the USGS Energy
Resources Program drilled a research well in the southern Piceance Basin that provided
significant new geologic and geochemical data that were used to refine the 2003 assessment.”
(USGS Press Release, June 8, 2016)
According to a Gunnison Energy estimate, if just 20 percent of the Mancos Shale acreage were
developed, that development would require 13,000 new wells (assuming 7,000-foot laterals with
880-foot’ lateral spacing and four stacks) with a total capital expenditure of approximately $130
billion (assuming $10 million per well).
That’s huge. To illustrate the size: With 40 rigs drilling simultaneously, and with each well
requiring 30 days of rig time, it would require 25 years to drill 20 percent of the total Mancos
Shale acreage.
In an interview published by Energy Pipeline, Executive Director David Ludlam of the West
Slope Chapter of the Colorado Oil and Gas Association discussed the amended PGC report:
“The survey (PGC) looked only at the Mancos. When you consider there are 30 years of
locations left to drill in the Mesaverde formation, some in the industry believe there are more
than 100 TCF of recoverable gas reserves.”
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To confirm the predictability of drilling in the Mesaverde, Chairman and CEO Robert Boswell
of Laramie Energy told Mercator Energy “I can’t recall the last time someone drilled a dry-hole
within the known boundaries of the Piceance Basin in the Mesaverde. If they did it was
probably an engineering or drilling issue unrelated to the reservoir.”
The image of “fish in a barrel” comes to mind. The Piceance Basin has the combined benefit of
significant existing production, plus tens of thousands of additional locations yet to be drilled in
the Williams Fork, all on top of the emerging Mancos Shale development. So why isn’t the
Piceance Basin a household name?

OWNERSHIP CHANGES IN THE “STEALTH BASIN”
There are very few publicly traded companies in the Piceance Basin, so cost metrics related to
exploration and production are difficult to ascertain. As one Piceance Basin producer told us, “I
don’t want other companies to know my finding cost until we consolidate our acreage holdings.
Being stealthy is smart business.”
In a recent Energy Pipeline article, Sarp Ozkan, a senior energy analyst at Ponderosa Advisors
noted that “Private equity funders prefer to back a management team rather than acreage ...
Private equity invests in the managers so of course they invest in the Piceance.”
Laramie Energy definitely falls under the category of an oil and gas company supported by
private equity. Laramie Energy, which has been operating in the Piceance Basin since 2004 and
is private equity backed, has grown through a balanced program of development drilling and
favorable and timely acquisitions, the most notable of which were the acquisition of Delta
Petroleum's position in 2012 and more recently the acquisition of Oxy's properties in the
Piceance Basin in March, 2016. Laramie Energy is the third largest natural gas producer in the
Piceance Basin with more than 150,000 MCFE per day of net production out of 147,000 net
operated acres.
Another newsworthy event took place in 2016, and although it did not involve an acquisition, it
clarified ownership interest between two partners/large players in the Piceance Basin. Encana
and Nucor Steel ended a pair of drilling agreements (reached in 2010 and 2012) that compelled
them to jointly develop thousands of natural gas wells in the Piceance Basin when natural gas
prices supported that effort.
The restructured relationship had Nucor purchase a 49 percent oil and gas lease interest from
Encana in more than 50,000 acres in the Piceance. Encana retained a 51 percent interest in that
acreage. The new structure allowed more flexibility in decisions about making capital
investments for Encana and preserved Nucor’s long-term access to low cost natural gas
resources.
The Piceance Basin is an active region, although that activity is behind the scenes and beyond
the reporting requirements of a public company. It is braced and ready for an uptick in natural
gas prices while remaining “stealthy” to the outside world.
Piceance Basin to the Pacific
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HOW PICEANCE BASIN MARKETABILITY COMPARES TO
FOUR OTHER SHALE PLAYS IN NORTH AMERICA
The reserve base of the Piceance is impressive, but the marketability of those reserves is the
favorable difference-maker when competing for market share with other North American shale
plays.
That favorable marketability is attributable to the existing available pipeline capacity to move
the gas to markets. Guy Dayvault, commercial director for Jordan Cove Energy’s LNG project in
Coos Bay, Ore., put it best in an interview: “Simply owning the resource in the ground doesn’t
solve the problem. You still have to develop, produce, nominate and schedule the gas; you still
have to have pipeline transportation capacity; and you have to manage that capacity.”
Some of the new North American natural gas shale plays are experiencing obvious “growing
pains” due to an immediate need for midstream (gathering, processing and interstate pipeline
export capacity) solutions.
Inadequate midstream pipeline infrastructure is creating severe price discounts for the value of
natural gas production in some shale natural gas producing regions of the U.S. and Canada.
Many of the new shale plays have been discovered in areas where there was no existing
historical natural gas production and, correspondingly, where there is no existing natural gas
pipeline infrastructure.
To better understand the unique nature of the Piceance Basin’s production possibilities and the
abundant existing pipeline capacity associated with that production, it is instructive to compare
that market advantage to other shale plays in North America.

MARCELLUS AND UTICA SHALE
When pipeline capacity is unable to keep pace with production capacity, production wellhead
pricing suffers.
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Exhibit F – Map of Shale in the Northeast U.S.

Source: PennState Marcellus Center for Outreach and Research (MCOR)

As an example, in the Marcellus Shale play of eastern Pennsylvania, in 2015-16 three different
index price points have been trading at a severe discount to their historical values (index price
points report the value of natural gas in a specific area at a specific time, i.e., daily/monthly).
Specific production area discounts have ranged from $0.60 - $1.17 per MMBtu below the
NYMEX Henry Hub Erath, La., price, (see Exhibit G) resulting from an over-abundance of new
natural gas production and a lack of natural gas pipeline takeaway capacity.
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Exhibit G - Marcellus Basis Differential - The Haves and Have Nots

Source: Inside FERC’s Gas Marketing Report, S&P Global Platts Publication 2015-2016 information as compared to
NYMEX average of last 3 days

The potential production curve out of the Marcellus and Utica area is constantly revised
upward, making it difficult for midstream solutions to keep pace. Those constant upward
revisions in production forecasts can be seen in Exhibit H.

Exhibit H – Northeast Supply Forecast

Source: U.S. Natural Gas Outlook, George Wayne, KinderMorgan, December 2016

Piceance Basin to the Pacific

12

April 2017

KEY QUESTION
One key question asked by the cohorts of this study is, “what potential impact could Marcellus
and Utica natural gas production growth have on potential development in the Piceance Basin
of Western Colorado?”
It is fair to interpret from this study that any potential impact on Rockies production, prices and
market over the next 15 years will be negligible at best.
The Marcellus/Utica producer has at least four premium geographic markets to which the
producer can transport natural gas, resulting in higher wellhead netback prices. In comparison,
transporting natural gas to Rocky mountain markets would be a distant fifth choice.
One of the most commonly traded natural gas index price points in the Marcellus is the
Lebanon Hub index. It is one of the region’s strongest index price points as compared to the
NYMEX Henry Hub trading point. That strength, in large part, is due to available pipeline
capacity and market liquidity. In 2016, that index price averaged 17.8 cents per MMBtu more
than the most commonly traded index in the Rocky Mountains (Northwest Pipeline Corp.:
Rocky Mountain index).
Why would any Marcellus or Utica producer pay a transportation cost in excess of $0.50 per
MMBtu to move gas to Mexico, Missouri on Rockies Express Pipeline and then an additional fee
(ranging from $0.20-$1.00 per MMBtu) to move it to Wamsutter, Wyo.? Stated another way,
why pay more than $.70 per MMBtu to move gas to a market that is $0.18 per MMBtu lower in
value than the Marcellus/Utica production area price?

ROCKIES EXPRESS EAST TO WEST REVERSAL … HOW FAR WEST IS WEST? A
DEEPER LOOK
Rockies Express Pipeline (REX) is operated by Tallgrass Energy, which owns a 75 percent
interest in REX (50 percent by Tallgrass Development and 25 percent by Tallgrass Energy
Partners). Phillips 66 owns the remaining 25 percent interest. REX is one of the largest pipelines
ever constructed in the U.S. It consists of a 1,700-mile, 36-inch and 42-inch diameter pipeline
that stretches from western Colorado and Wyoming to eastern Ohio. See the Rockies Express
Pipeline below as Exhibit I.
Tallgrass, through new firm shipper transportation commitments (underwritten by Marcellus
and Utica interests) has effectively reversed the physical flow of natural gas in Zone 3 (see June
2009 map below) from Ohio to Mexico, Missouri.
The reversal of that flow, through the addition of bi-directional compression, has always been
referred to as an “east-to-west reversal.” That terminology has caused some people to be
confused, thinking that Marcellus and Utica shale natural gas production is actually being
delivered to the western terminus of the pipeline in Wyoming. In reality, Marcellus and Utica
Piceance Basin to the Pacific
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natural gas production is being delivered to the Midwest via REX’s Zone 3 Capacity
Enhancement project.

Exhibit I – Rockies Express Pipeline

None of the east-west reversal firm transportation commitments allow for a delivery of gas west of Zone
3 (Mexico, Missouri).

REX, according to RBN Energy, “received final approval to begin construction on its Zone 3
Capacity Enhancement (Z3CE) expansion project, its second east-to-west flow capacity
expansion in as many years. The last one went into service last August (2015) and has been
running at capacity of 1.8 BCF per day for much of winter 2015-16. The Z3CE expansion will
again increase westbound takeaway capacity on the mainline from the heart of the
Marcellus/Utica shale by another 0.8 BCF per day, on top of the existing 1.8 BCF per day.”
By reversing the directional flow on the eastern third of its pipeline, Tallgrass has created an
opportunity for its Marcellus and Utica westbound shippers to interconnect with more than 15
Midwestern interstate pipelines within Zone 3. Those firm transportation shippers who
participated in the reversal of the eastern third of Rockies Express are paying a tariff rate or firm
transportation cost of approximately $0.50 per MMBtu to move gas within Zone 3 westward
from approximately Clarington, Ohio to Mexico, Missouri. Some of the key interconnects in the
Midwest for REX within Zone 3 include:





Dominion Transmission (DTI)
Texas Eastern Transmission Company (TETCO)
Columbia Gas Transmission (Lebanon, Ohio)
Texas Gas Transmission (Lebanon, Ohio)
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ANR Pipeline (Shelbyville, Ind.)
Midwestern Gas Transmission Company
National Gas Pipeline

BETTER OPTIONS FOR MARCELLUS AND UTICA PRODUCERS
Clearly, it makes more economic sense for a Marcellus and Utica producer to consider other
potential markets for natural gas rather than moving their production to the Rocky Mountains.
Beyond marketing their natural gas to the Midwest markets, there are at least three existing
premium market options for Marcellus and Utica natural gas production:
1) Canada, to-the-north …which has recently seen three BCF per day of new pipeline export
capacity from the U.S.
2) Dominion Cove LNG exports, to-the-east … an option that Marcellus-producer Cabot Oil and
Gas has taken advantage of.
3) The Gulf Coast (and Mexico) markets, to-the-south … via pipeline reversals and expansions.

The effort to expand pipeline options out of the Marcellus and Utica has been aggressive. Here
is a partial list of the new pipeline projects emanating out of the Utica and Marcellus production
area. Each of these projects is in some stage of planning, actual construction or in-service:


Texas Eastern Transmission Company’s OPEN (Ohio Pipeline Energy Network)
Project, 550,000 MCF per day of takeaway capacity out of Ohio



Columbia Gas Pipeline’s East Side Expansion, 310,000 MCF per day that flows
natural gas produced in Pennsylvania to Mid-Atlantic markets



Tennessee Gas Pipeline’s Broad Run Flexibility Project, 590,000 MCF per day project
that moves natural gas originating in West Virginia to Gulf Coast states



Tetco’s Uniontown-to-Gas City project, 425,000 MCF per day, moves natural gas
produced in Marcellus to Indiana



Williams Transcontinental Pipeline’s Leidy Southeast project provides 525, 000 MCF
per day of additional capacity to take Marcellus production to Transco’s mainline,
which extends from Texas to New York from where it can serve Mid-Atlantic market
areas as well as the Gulf Coast



Atlantic Coast Pipeline - $5 billion project developed by Dominion Resources, Duke
Energy, Piedmont Natural Gas and AGL Resources is planned to be 550 miles long,
with the 42-inch pipeline diameter capable of transporting up to 1,500,000 MCF per
day
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Rover Pipeline - $4.3 billion pipeline developed by ET Rover Co. will be able to
transport up to 3,500,000 MCF per day



Leach Xpress - $1.75 billion 36-inch pipeline that will be able to transport 1,500,000
MCF per day, developed by NiSource Inc.



Mountain Valley Pipeline - $3 billion-plus pipeline, 2,000,000 MCF per day,
developed by EQT Corp., would run 330 miles south from the MarkWest Energy
Mobley complex in Wetzel County to the Transcontinental Gas Pipeline Co. Zone 5
compressor station 165 in Virginia

Without including the REX reversal projects, this partial list of pipeline expansions totals nearly
11 BCF per day.
The market optionality that Marcellus and Utica producers will realize through the multitude of
pipeline expansions to Canada, the Midwest, east and south has been driven by the economics
of accessing higher value markets.
There has been no serious discussion of transporting gas from the Marcellus and Utica
production areas west of Zone 3 on REX to the Rocky Mountains. To move gas westward on
REX pipeline beyond Zone 3 would require expensive compression charges and significantly
higher tariff/transportation charges for any prospective Rocky Mountain bound shipper.

CANADA’S MONTNEY AND HORN RIVER SHALE
Piceance Basin and Western Canada producers have been competing for West Coast U.S.
market share for decades. That competition will continue; but the current, highest wellhead
netback price, the most meaningful development metric for long-term economic production,
definitely favors the Piceance Basin producer.
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Exhibit J – Unconventional Gas Play Trends in Northeast British Columbia

Source: British Columbia’s Shale and Tight Resources, Natural Gas Canada, BC Oil and Gas Commission

According to Canada’s National Energy Board, the Montney shale has 4,274 TCF of “expected”
gas in place (GIP) and and 449 TCF of “marketable” natural gas production. See Exhibit K.

Exhibit K – Montney Potential
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Source: Energy Briefing Note: The Ultimate Potential for Unconventional Petroleum from the Montney Formation of British
Columbia and Alberta, National Energy Board, BC Oil & Gas Commission, Alberta Energy Regulator, British Columbia
Ministry of Natural Gas Development, November 2013

Although the Montney and Horn shale plays have huge production potential, the immediate
problem for Canadian producers is a lack of pipeline-to-market take-away capacity.

HAVE GAS BUT NOT ENOUGH PIPE
The Horn River and Montney Shale of Northwest Canada face an entirely different issue than
the Marcellus and Utica shale producers when competing for market share. That problem is a
lack of available export pipeline options and high utilization of the existing pipeline network,
specifically the pipeline network to move gas south into the U.S.
Many producers in Canada were betting on one or perhaps a few of the British Columbia LNG
export proposals. At one time, there were 20 proposed export facilities. (See Exhibit L).

Exhibit L – List of Proposed BC LNG Export Projects
Aurora LNG
Canada Stewart Energy
Project
Cedar LNG
Discover LNG
Grassy Point LNG
Kitimat LNG
Kitsault Energy Project

LNG Canada
NewTimes Energy Ltd.
Nisga’s LNG
Orca LNG
Pacific NorthWest LNG
Prince Rupert LNG
Steelhead LNG: Malahat
LNG

Steelhead LNG: Sarita LNG
Triton LNG
Watson Island LNG
WCC LNG Ltd.
WesPac
Woodfibre LNG

Source: Factsheet: LNG project proposals in British Columbia, BC Gov News

Although many have received the necessary development certificate from the National Energy
board (NEB) and each of those have postponed a final investment decision (FID) on actual
construction. There is currently a glut of LNG supply that experts expect to persist for at least
three years.
Billions of dollars’ worth of Canadian projects that would have transported Horn River and
Montney shale gas via pipeline to the west coast of British Columbia were put on hold
indefinitely, with some projects even cancelled outright.
Exhibit M is a partial list of the proposed BC LNG export projects and the proposed upstream
supply pipelines.
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Exhibit M – BC LNG Export Projects and Their Upstream Supply Pipelines

LNG Project

Pipeline

Pipeline specs

Prince Rupert LNG ($16 billion)

Westcoast Connector Gas
Transmission Project ($7.5 billion)

2 – 534-mile, 48” diameter
pipelines
4.2 BCF per day

Prince Rupert Gas Transmission
($5 billion) and

559-mile pipeline
2.0 BCF per day

North Montney Mainline ($1.7
billion)

186-mile pipeline
2.4 BCF per day

Kitimat LNG

Pacific Trail Pipeline ($1.5 billion)

298-mile, 42” pipeline

LNG Canada ($40 billion)

Coastal Gas Link ($4 billion)

416-mile, 48" pipeline
1.7 BCF per day

Pacific Northwest ($11.4 billion)

The delays and cancellations of the Canadian LNG export projects is quite a different experience
than what is happening in the Gulf Coast, U.S. The first U.S. LNG export facility, Cheniere
Energy’s Sabine Pass (Cameron Parish, La.) came into service in February 2016. Since February,
natural gas deliveries for export have averaged 0.75 BCF per day for a total of 247 BCF during
2016. According to Genscape, during the first week of January 2017, natural gas flows/exports
have averaged 1.62 BCF per day with just two liquefaction trains operating. Sabine Pass LNG
plans to expand to six liquefaction trains by 2020.

With the delay or cancellation of the Canadian LNG export projects, Montney and Horn river
producers are left to rely on an over-utilized, pre-shale-revolution era pipeline network.

Natural gas production from the Montney and Horn River plays has always been transported
southward to the Northwest U.S. (on Spectra’s Westcoast pipeline or Nova Gas Transmission)
or eastward (on TCPL Pipeline and Alliance Pipeline) to Midwest U.S. and East Coast Canada
and U.S. markets. See Western Canada Pipeline Schematic as Exhibit N.
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Exhibit N – Western Canada Pipeline Schematic
Gas Pipelines

Northwest
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Athabasca
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Edmonton
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Cherry Point

Washington
Kingsgate
Sumas

Washington

Montana

Source: The Northwest Gas Landscape – Looking Forward, The Power & Natural Gas Planning Taskforce, July 2015

The most serious issue for Spectra’s Westcoast Pipeline is the 92 percent capacity utilization
number. The current throughput capacity of 1.6 BCF per day is effectively fully utilized. See
Exhibit O for a specific map and additional information related to Westcoast Pipeline.
There have been a number of proposed pipeline expansions throughout British Columbia but
none that have announced binding firm transportation commitments. Any solution to the
capacity problems on Westcoast and Nova could take as many as 3-4 years to be in-service.
That 3-4 year "in-service assumption" may be aggressive given the current political climate for
any pipeline construction in Canada. A 3-4 year timeline for new pipeline construction
assumes that the recent vitriolic and aggressive anti-pipeline effort that is sweeping Canada
subsides. That assumption, however, may not be reasonable given the intensity of the
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environmentalists’ efforts to stop pipeline construction in an effort to pursue their overall goal
to leave all hydrocarbons "in the ground."

Exhibit O – Spectra’s Westcoast Pipeline

Source: Canada’s Pipeline Transportation System 2016, National Energy Board

There is a rule of thumb in the natural gas pipeline and marketing business: When a pipeline’s
capacity utilization exceeds 80-85 percent of its design (physical throughput) capacity, the
underlying holder of a firm transportation contract on the pipeline can extract an “economic
rent” from producers who do not hold firm transportation. The firm shipper recognizes that the
producer has no other option, and the firm shipper can offer a lower purchase price that must
be accepted by the producer to move its gas to market. The producer’s only other option is to
shut-in production.
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The specific capacity utilization (from October 2011 to July 2016) of pipeline flows on Spectra’s
Westcoast Pipeline from the production area (Station 2) southward to the Canadian and U.S.
border at a delivery point (into Northwest Pipeline) near Sumas Washington (Sumas) is shown
on Exhibit P.

Exhibit P – Pipeline Flows (Spectra) from Station 2 to Sumas

Source: The Northwest Gas Landscape – Looking Forward, The Power & Natural Gas Planning Taskforce, July 2015

That highest level of pipeline capacity utilization (in excess of 95 percent during some periods)
is an indicator of at least two issues: 1) The immediate need to add pipeline capacity through
additional compression or new pipe. 2) A basis (price) differential “blow-out” that results in
significantly lower prices for producers who do not hold firm transportation contract. Those
producers are definitely “price-takers” if they want their production to be sold.
The “price-taker” reality can be seen in the price differential that currently exists between gas in
the production area of the Horn River/Montney shale (Station 2) and the downstream delivery
points near the U.S. border at Sumas.
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Exhibit Q – Basis Differential Between Westcoast Station 2 and Sumas
(Average of 2014-2016)

Transport cost
Source: Inside FERC’s Gas Marketing Report, S&P Global Platts Publication 2014-2016 information as compared to
NYMEX average of last 3 days

Westcoast Pipeline tariffs would suggest a price differential at $0.384 per MMBtu. However,
the price differential between those two points on Westcoast Pipeline, one in the production
area and the other at the U.S. border, in the last two years has exceeded $0.80-$1.00 per MMBtu.
That price differential supports the reality of the “economic rent” theory. That economic rent
discount directly affects the wellhead economics of the Montney and Horn River producer in a
negative fashion.
The delay and cancellation of a number of Canadian west coast LNG export facilities and
associated pipelines during 2015 (addressed in detail later in this paper) have exacerbated the
price problem for Montney and Horn river producers.
Spectra’s Westcoast Pipeline is not the only pipeline in Western Canada that suffers from overutilization. The high pipeline capacity utilization on Nova Gas Transmission Ltd. (in excess of
97 percent in some regions of the pipeline) is described in Exhibit R.

Transport cost
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Exhibit R – Nova Gas Transmission Ltd.

Source: Canada’s Pipeline Transportation System 2016, National Energy Board

Neither Spectra’s Westcoast Pipeline nor Nova can add significant volumes to their pipeline
capacity throughput by simply adding compression. Any significant incremental increase in
pipeline capacity for both Westcoast and Nova will have to be accomplished by putting new
pipe in the ground.
In the current “anti-pipeline, leave-it-in-the-ground” political atmosphere, that need may
become more problematic.
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ANTI-PIPE … LEAVE IT IN THE GROUND
On Oct. 24, 2016, investment firm Raymond James U.S. Research released an industry brief
titled, “Could Pipeline Regulatory/Environmental 'Issues' Derail our U.S. Oil & Gas Production
Outlook?”
The report noted that, “One of the most commonly discussed investor topics of late is the
changing regulatory and environmental challenges facing midstream energy projects today, and
how those challenges may impact the evolution of our domestic resource growth potential.
“Whether it be the Keystone Pipeline making it all the way up to the Federal Executive branch
last year, or an obscure 2018 project getting delayed another year as producer counterparties
digest the energy downturn, even the casual energy investor may have noticed the recent run of
negative headlines related to proposed midstream pipeline projects both oil- and gas-focused.”
Raymond James further notes that, “there is a significant need for takeaway capacity from many
U.S. shale basins, particularly when looking at the long term.”
The worldwide glut of LNG supply that most experts expect to last another 3-4 years may be
masking a larger and longer-term concern of public opposition to new energy-related projects
throughout North America.
Jock Finlayson, chief policy officer for the British Columbia Business Council, recently
commented on the British Columbia Pacific Northwest $36 billion LNG project in Prince Rupert
and a statutory deadline it was facing Oct. 2, 2015 with the Federal Environment Minister
Catherine McKenna. Minister McKenna had the right to approve or deny an environmental
certificate key to the project.
Said Finlayson, “Major energy projects, from oil pipelines to hydroelectric dams, have been
given such a rough ride in Canada lately from First Nations, environmentalists and regulators
that foreign investors and governments have begun to take note. I’m sure the prime minister
heard about this when he was in China for the G20 meetings.”
Pacific Northwest (PNW) LNG did in fact receive regulatory approval, but the project sponsors
have put off their final investment decision indefinitely.
One LNG analyst described the PNW effort to assuage the concerns of the First Nations (the Lax
Kw'alaams) as something "beyond the pale." Part of PNW's (a consortium led by Malaysia's
Petronas) application for construction included a one-mile suspension bridge to carry a natural
gas supply pipeline to protect the habitat for juvenile salmon. In addition, PNW's plans called
for a .7 of a mile jetty slated to reach a marine terminal for ocean-going LNG tankers. To put it
in perspective, the suspension bridge and jetty are equal in length to the Golden Gate Bridge.
That same LNG analyst described the engineering as "engineers gone wild," and yet as reporter
Nelson Bennett surmised in a Vancouver Mining and Energy article Sept. 27, 2016, PNW LNG is
one of the only two major LNG projects considered to have serious prospects of being built in
British Columbia. The other is Shell's LNG Canada project in Kitimat.
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Bennett continues, "Petronas has already invested billions in PNW LNG. It acquired Alberta's
Progress Energy for $5.5 billion and spent billions more acquiring and building natural gas
assets in northeastern BC," all in an effort to feed their proposed LNG export facility.
Lately, one needs only to watch the nightly news to see stories about “grass root” opposition to
pipelines (see Exhibit S). Like the Dakota Access Pipeline, they overcome every regulatory
hurdle in planning stages, only to be stopped by last-minute public outcry. Opponents to
pipeline projects are well-funded, and they show willingness to pursue lengthy, multi-faceted
battles in a clear effort to stop the development of production by blocking access to markets.

Exhibit S

Often, they are met by federal and state agencies who have been allowed to become policysetting entities in their own right, heavily influenced by local agendas and prejudices. When
delegation of authority is given to a particular state or division office, that authority is often so
complete that a project proponent has no recourse.
It is not unusual for a project to receive an arbitrary or capricious decision or have further
conditions imposed for a permit that is not actually required by law or current regulation.
It may take years to resolve those systemic/politically driven bureaucratic biases, even under a
new aggressive, “energy-independence-driven,” Trump Administration.
All these issues are mentioned here to underscore the value of the pipeline infrastructure
position that exists in Western Colorado and the Western U.S. as a whole.

Piceance Basin to the Pacific

22

April 2017

PICEANCE BASIN AND WESTERN U.S. MIDSTREAM INFRASTRUCTURE
Fortunately for Piceance Basin producers, the type of index price discounting currently
experienced in areas of the Marcellus, Utica, Horn River and Montney Shale plays, is not an
issue. Additionally, it is difficult to oppose and stop a pipeline once it is in the ground and inservice.
Although Piceance Basin producers are not supportive of the “leave it in the ground” radical
environmental opposition to new pipelines, that opposition may actually benefit the Piceance
Basin producer in a competitive market.
Perhaps the anti-new-pipeline sentiment contributes to the strength of the Northwest Rockies
index as measured against other emerging shale-play price indices. See Exhibit T.

Exhibit T – Piceance Basin Price Superiority

Source: Inside FERC’s Gas Marketing Report, S&P Global Platts Publication 2014-2016 information as compared to
NYMEX average of last 3 days

The price differential (relationship) or “basis differential” between the Rockies’ natural gas
producing areas and the NYMEX Henry Hub contract delivery point at Erath, La., has never
been more predictable.
(Basis differential is defined as the price differential between the NYMEX Natural Gas Futures
Contract and, in this analysis, the Northwest Pipeline - Rockies First of the Month Index, as
reported by Inside FERC Gas Market Report, an S&P Global Platts Publication. Inside FERC
index prices are determined by arms-length price negotiations reported to S&P Global Platts
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from a variety of buyers and sellers of gas at a specific delivery point - e.g., Western Colorado –
for a specific period.)
The most commonly used index price point utilized in the Rocky Mountains is the NW Rockies
index FOM, published by IFGMR. Historically, the “Northwest-Rockies” basis differential has
been as high as a negative $6.50 per MMBtu (as compared to the NYMEX price) when NYMEX
natural gas prices reached $11.00 per MMBtu). It averaged a negative $2.12 per MMBtu from
August 2005 through January 2009. See Exhibit U.

Exhibit U – Basis Differential Between Northwest-Rockies and NYMEX 2005-2009
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Piceance Basin producers currently enjoy extensive and under-utilized natural gas pipeline
and natural gas processing capacity. That capacity allows Piceance Basin producers
unrestricted access to markets from the U.S. West Coast to Midwestern and Mid-Atlantic
States.
In a situation where producers enjoy underutilized downstream capacity, those same producers
realize a much higher percentage of market-area pricing. Underutilized pipeline capacity
prohibits a midstream player from capturing inordinate margins, thus creating a better
economic environment for the producer.
In 2008 and 2009, Piceance Basin producers responded to record-high natural gas prices with rig
counts that approached 100 active rigs in the basin. That drilling response required a significant
midstream build-out. Hoping to avoid regional shut-in gas concerns experienced by some
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Rocky Mountain natural gas producers in the 1980s and 1990s, Western Colorado producers
aggressively addressed mid-stream issues to effectuate the ultimate sale of their product.
Between 2005-2008, the net export capacity of interstate natural gas pipelines out of Western
Colorado nearly tripled, from 1.265 million MMBtu per day to 3.370 million MMBtu per day.
Natural gas processing facilities experienced a similar growth pattern.
For example, Enterprise Product Partners constructed a 1.6 million MMBtu per day natural gas
processing plant near Meeker, Colo. (Greasewood/Meeker/White River Hub Area).
At nearly the same time, the Williams Companies constructed the Willow Creek Processing
Plant that is capable of processing 450,000 MMBtu per day of Piceance Basin natural gas
production.
The capacity utilization of all Piceance Basin midstream assets (gathering pipelines, processing
plants and intrastate and interstate pipelines) has dropped significantly since 2009,
commensurate with Piceance Basin production capacity that decreased from a high of 1.9 BCF
in 2009 to a current rate of 1.455 BCF.

NATURAL GAS PIPELINE TRANSPORTATION OUT OF WESTERN COLORADO
In order to access markets, Piceance Basin production must first exit Western Colorado and then
exit the Rocky Mountain region. This analysis will first look at pipeline capacity out of the
Piceance Basin in Western Colorado.
The REX segment of pipeline (Entrega Pipeline) that runs from the White River Hub (near
Meeker, Colo.) northward to Wamsutter, Wyo. has a design capacity of 1.437 BCF per day.
There is currently 367,000 MMBtu per day of available and unsubscribed firm transportation
capacity along that specific pathway.
In addition, the average daily flow during November 2016 was only 800,000 MMBtu per day.
That means that there is over 640,000 MMBtu per day of available pipeline export capacity out
of the Piceance Basin on REX pipeline alone.
Exhibit V shows the average daily net volume transported through that segment of REX
pipeline for the last four years as measured against total available pipeline capacity.
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Exhibit V – REX (Entrega segment) Capacity: White River Hub to Wamsutter

Source: S&P Global Platts Analytics

Delivering gas to the Wamsutter, Wyo. area allows Piceance Basin to access large diameter
interstate pipelines such as: Ruby Pipeline, Kern Pipeline and Northwest Pipeline (for
redelivery to Western U.S. markets) and to Colorado Interstate Gas (CIG), REX Pipeline and
Wyoming Intrastate Company (WIC) (for redelivery to mid-continent and Eastern U.S.
markets).

3 BCF OF AVAILABLE PICEANCE BASIN PIPELINE EXPORT
CAPACITY
Exhibit W shows the total existing (design capacity) and underutilized pipeline capacity for
pipelines exiting Western Colorado. All of the volumes are shown in MMBtu per day. (It is
important to note that pipeline flows do vary seasonally.) The flow date of December 15, 2016
was picked as an anticipated "high flow" date. The point of this slide should not be lost in the
details - and that point is there is considerable underutilized pipeline capacity exiting the
Piceance Basin.
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Exhibit W – Piceance Basin Design versus Average Utilization
As of 12/15/2016
Utilization*

Available

CIG (North)

Design Capacity
203,000

33,000

170,000

CIG (West)

276,000

30,000

246,000

Northwest Pipeline*

877,000

64,000

813,000

Questar Pipeline (Net)

480,000

91,000

389,000

TransColorado

375,000

80,000

295,000

WIC Piceance Lateral

580,000

290,000

290,000

REX / Entrega (Segment 1)

1,437,000

625,000

812,000

Total Pipeline Export Capacity

4,228,000

1,213,000

3,015,000

** There are currently six Piceance Basin delivery points into Northwest Pipeline

In addition to the Rockies Express (Entrega segment) pipeline expansion, the Williams
Companies built a new processing plant connected to an extensive large diameter pipeline that
transported Williams production northward out of the heart of the Piceance Basin during the
same general time period as the REX (Entrega) build-out.
The Williams Company’s Willow Creek Processing Plant is tied into a significant, 142-mile, 24inch diameter natural gas pipeline, owned and operated by the Wyoming Interstate Co., Ltd.
(WIC) (a KinderMorgan Company).
That WIC “Piceance Lateral” expansion transports gas northward from the Greasewood Hub
(near Meeker) in Colorado’s Rio Blanco County to the Wamsutter Compression Station in
southwest Wyoming.
The WIC Piceance Basin lateral expansion is capable of transporting 580,000 MMBtu per day out
of the Piceance Basin. The Williams Companies determined at an early stage of development
that they would build their own pipeline system northward to Wyoming, refusing to join with
Encana on a long-term commitment to REX/Entrega (REX). See Exhibit X.
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Exhibit X – Wyoming Interstate Company (WIC) System

Source: El Paso Pipeline Partners, L.P. Form S-1

The collective efforts by producers, gathering companies, processing companies, and interstate
pipelines have resulted in world-class facilities that resolved any regional pipeline takeaway
capacity issues in western Colorado.
The collective efforts were so significant that midstream processing and interstate pipeline
capacity in Western Colorado is currently over-built.
A table that displays the Winter 2005 versus Winter 2016 pipeline export takeaway capacity out
of the Piceance Basin is shown as Exhibit Y.

Exhibit Y – Growth in Piceance Basin Pipeline Takeaway Design Capacity*
Winter 2005

Winter 2016

CIG (North)

90,000

203,000

CIG (West)

276,000

276,000

Northwest Pipeline

440,000

877,000

Questar Pipeline (Net)
TransColorado
WIC Piceance Lateral

25,000

480,000

350,000

375,000

30,000

580,000

REX / Entrega (Segment 1)

1,437,000

Total Pipeline Export Capacity

1,211,000

4,228,000

* All numbers in MMBtu/day
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NATURAL GAS PIPELINE TRANSPORTATION OUT OF THE ROCKIES
There is an overwhelming volume of available pipeline capacity to transport gas out of the
Piceance Basin. This section will look at possible target markets for that production beyond the
Rocky Mountain region.
The Western U.S./Central Rockies Production area (Colorado, Wyoming and Utah) has been a
net exporter of natural gas since the 1960s. The interstate pipeline corridors that allow Piceance
Basin gas to exit Western Colorado are shown in Exhibit Z.

Exhibit Z – Rockies Pipeline Infrastructure

Source: Bentek Rockies Observer

Historically, Central Rockies production values and reserves were discounted due to a lack of
regional demand. That discount or “basis differential” has been extreme at times.
During 2007-2011, significant natural gas interstate pipeline export capacity was constructed
and put into service exiting the Central Rockies. Those export pipeline expansions have had a
significant positive effect on the negative Rockies basis differential, narrowing it dramatically.
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Piceance Basin producers currently enjoy extensive and under-utilized natural gas pipeline and
natural gas processing capacity. That capacity allows Piceance Basin producers unrestricted
access to markets from the West Coast to Midwestern and Mid-Atlantic States. Since January
2010, the annual basis differential between Northwest Rockies and NYMEX has averaged a very
predictable negative $0.22 per MMBtu. (See Exhibit AA)

Exhibit AA –
Basis Differential Between Northwest-Rockies and NYMEX 2010-Current
$0.80
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Source: Inside FERC’s Gas Market Report, S&P Global Platts Publication

Exhibit BB shows the collective total of all natural gas pipeline capacity (listed as 100 percent LF
– Load Factor) exiting the Rockies.
The green shaded area of the exhibit depicts the total available production in the Rockies.
Whenever total available production exceeded the total pipeline takeaway or export capacity,
producers were at the mercy of the parties who held pipeline transportation capacity contracts.
The exhibit demonstrates that pipeline capacity has exceeded production capacity since
approximately 2011. That excess interstate pipeline capacity is the fundamental reason for the
narrowing of the price differential between Rockies natural gas and the NYMEX Henry Hub
(Erath, La.) natural gas contract.
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Exhibit BB – Rockies Supply vs. Regional Export Capacity

Ruby
1500 expansion

MMcf/d

REX West
1800 expansion

Bison
407 expansion

Kern River
266 expansion

100% LF
Kern River
145 expansion

Cheyenne Plains
170 expansion

High Case

Cheyenne Plains
560 expansion

Winter Peak Month
Summer Peak Month
85% LF

Supply Available for Export
Base Case

12
Source: George Wayne, Wyoming Gas Fair – Rockies Market Update – 9/15/2011 presentation

Source: George Wayne, KinderMorgan

Brian Jeffries, executive director of the Wyoming Pipeline Authority, has analyzed the total
available pipeline capacity exiting the Rockies (10.2 BCF per day) and then compared it to the
actual total flows of natural gas moving through those pipelines exiting the Rockies on a given
day (Dec. 14, 2016). See Exhibit CC.
According to the Jeffries analysis, 61 percent of the westward total available pipeline capacity
was being utilized. Only 39 percent of the eastward total available pipeline capacity was being
utilized. It is worth noting that this analysis was done during a winter month (December 14)
when no known production freeze offs were occurring and as a result, all available markets
outside of the Rocky Mountain region were able to receive natural gas from the Rockies without
threat of wellhead or pipeline curtailments.
No other production area in the country has anywhere near that total excess available pipeline
capacity.
The relative drop in the Rocky Mountain region rig count as compared to the Marcellus and
Utica shale plays, can definitely be seen in the decline in natural gas production and
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downstream transportation volumes throughout the Rocky Mountain region. While the drop in
the rig count has been viewed as a negative development, the silver lining in that cloud is that a
minor uptick in natural gas prices will be met with new production, unhampered by pipeline
capacity constraints.

Exhibit CC -

Source: Brian Jeffries, Wyoming Pipeline Authority (WPA)

Two of the more significant pipelines in Brian Jeffries’ analysis are naturally two of the larger
capacity pipelines, specifically Rockies Express Pipeline (REX) and the Ruby Pipeline. They
each deserve a deeper analysis in the context of what markets can be accessed and how those
potential exports could be linked to the Piceance Basin.
It is the liquidity and availability of Rocky Mountain pipeline export capacity that creates an
advantage for the producer and clearly a lower basis differential than the other North American
shale plays as compared to the NYMEX Henry Hub index price.
That producer advantage is evident in Exhibit DD, which compares the Northwest Rockies
index (the prevailing index for the Rocky Mountain region) against the 1) Texas Eastern M-3
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index, an index price for a pipeline capacity constrained area in the Utica and Marcellus region;
2) Westcoast Station 2 index, an index price for the Horn River and the Montney shale; and the
3) Leidy Hub index and 4) Dominion South index, both of which are index prices for a pipeline
capacity constrained area in the Marcellus).

Exhibit DD - Average Basis Differential for 2016
$0.00
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NY

($1.06)
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Source: Inside FERC’s Gas Marketing Report, S&P Global Platts Publication 2016 information

The index price payment to Piceance producers does not incorporate the firm shippers
“economic rent” mentioned earlier in this paper. The value of extra profit cannot be overemphasized. In the case of the Piceance Basin, more capital is flowing to producers in a
functioning transportation market creating more vibrant and healthy production economics for
the Piceance Basin producer. The same economic circumstances do not exist for producers in
certain areas of the Marcellus/Utica and Montney and Horn River shale plays.

ROCKIES EXPRESS PIPELINE (EASTBOUND)
The largest volume interstate pipeline with takeaway capacity directly out of the Piceance basin
(36-inch diameter pipe) is clearly Rockies Express (REX) Pipeline at 1.437 BCF per day.
KinderMorgan Energy Partners, Sempra Pipelines and Storage, and ConocoPhillips joined
forces to build one of the largest natural gas pipelines ever constructed in the United States.
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Rockies Express is a 1,679-mile, 1.8 BCF per day (1.437 BCF per day in the Piceance Basin)
pipeline that stretches from the Meeker Hub in Rio Blanco County, Colo., eastward ultimately
to the Clarington Hub in Monroe County, Ohio. The $4.4 billion project received binding
capacity commitments from all its shippers and began full service in June 2009.
Encana Corp. filed the first permit applications for the Entrega Gas Pipeline in 2004. The initial
segment of pipe from Meeker, Colo., to Cheyenne, Wyo., went into service on Feb. 14, 2007. The
initial volume of gas free flowing (no compression) on those 328 miles of Rockies Express was
approximately 400,000 MMBtu per day.
Entrega then morphed to become Rockies Express Pipeline, LLC, with plans to build two larger
segments, Zone 2 and Zone 3. The former would stretch from Cheyenne to eastern Iowa; and
Zone 3 would stretch from Iowa to Clarington.
Once Piceance Basin gas is delivered into the main west-to-east segment of REX, the available
transportation capacity grows significantly. This can be seen in Exhibit EE that shows the
historic capacity that is available from Wamsutter, Wyo. to the Cheyenne Hub.

Exhibit EE – REX Capacity: Wamsutter to Cheyenne Hub

Source: S&P Global Platts Analytics

Rockies Express (REX) is currently owned through a joint venture of Tallgrass Development,
L.P. (a private limited partnership), Sempra Energy and Phillips 66.
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RUBY PIPELINE (WESTBOUND)
During the last four years, Ruby Pipeline has only seen an average 61 percent capacity
utilization rate. Stated another way, nearly 40 percent of the capacity on Ruby Pipeline is
unused and available. See Exhibit FF.

Exhibit FF – Ruby Capacity

Source: S&P Global Platts Analytics

The combination of available capacity on Rockies Express and Ruby Pipeline would seem to
present an opportunity to move Marcellus and Utica gas to California. To the uninformed, it
sounds a plausible alternative for Marcellus/Utica gas. However, just the simple reversal of
Rockies Express pipeline capacity from Mexico, Missouri (the western terminus of Zone 3) to
Cheyenne Hub, Wyoming (the eastern terminus of Zone 1) would involve the addition of costly
bi-directional compression. The compression cost estimate would add at least $1.00 per MMBtu
to the REX tariff. The underlying Ruby firm transport rate of approximately $1.26 per MMBtu
would result in a minimum $2.00 “trip” to move Marcellus/Utica gas to the California border.
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Clearly, that is not an economically viable option for Marcellus and Utica producers. That
incremental/additional compression cost to move Marcellus/Utica gas to Ruby Pipeline via
Rockies Express is what one producer referred to as “the Great Wall of the Rockies” for
Marcellus/Utica marketing options.
In September 2014, Veresen Inc., a Calgary-based Canadian company agreed to purchase Global
Infrastructure Partners 50 percent interest in Ruby Pipeline for $1.5 billion. Ruby Pipeline will
continue to be operated by KinderMorgan. It is worth noting that Veresen is also partial owner
of the $5.3 billion Jordan Cove LNG export project in Coos Bay, Ore.

Exhibit GG – Ruby Pipeline Map

According to Veresen’s President and Chief Executive Don Althoff, “While there is no question
in our minds that Ruby as a standalone investment is an excellent addition to our portfolio of
assets, Ruby’s inherent synergy to our proposed Jordan Cove LNG project creates tremendous
upside potential.”
Veresen is also a part owner of the proposed $1.5 billion 230-mile Pacific Connector pipeline
that would link Ruby Pipeline with the Jordan Cove LNG export project. See Exhibit HH.
Therein lies the additional hidden value of the Piceance Basin. Significant capacity in existing
midstream natural gas processing and pipeline capacity infrastructure is already in place and
available.
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Exhibit HH – Pacific Connector Pipeline

Source: Oregon Green Energy Guide

Clearly, the acquisition by Veresen of a 50 percent stake in Ruby Pipeline is an extremely
positive sign for the Jordan Cove LNG project, which is closest to the Piceance Basin in terms of
geographic proximity. However, it is not the only LNG export project that could be linked to
Piceance Basin production.
Ruby Pipeline and REX pipeline act as huge conduits for the export of Rocky Mountain natural
gas production. Thanks to those pipelines and their available capacity, any end-use demand
that is considering a long-term transaction or purchase of reserves should first consider the
Piceance Basin.

ECONOMICS OF LNG SUPPLY AND DEMAND
According to a June 2016 Wood Mackenzie report, worldwide capital expenditures in the
upstream oil and gas sector have been reduced by 22 percent or $740 billion. The year 2015 was
a time for delaying or cancelling over 150 global natural gas projects according to Tudor,
Pickering and Holt Co. (TPH).
TPH estimates that over 20 LNG projects with almost 20 BCF per day of capacity have been
postponed; or in some cases final-investment-decisions (FIDs) have even been canceled.
The list of Canadian west coast LNG projects that have been put on hold is lengthy as seen in
Exhibit M on page 15. Additionally, for each terminal project that is delayed, an associated
billion-dollar pipeline project is also put on hold.
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THE LNG SEESAW
Japan accounts for approximately 35 percent of the worldwide LNG trade and is the single
largest importer of LNG.
According to a Wall Street Journal article published June 19, 2016, the world’s spot market price
for LNG cargos has collapsed to a fraction of the long-term contract price. This past May, Japan
experienced the lowest spot market price ($4.10 per MMBtu) recorded since spot prices were
first tracked two years ago.
In the midst of a worldwide LNG supply glut, Japan (more specifically JERA, a recently formed
joint venture between Tokyo Electric Power and Chubu Electric Power Co.) has negotiated a resupply agreement to re-sell some of their long-positions in LNG to France’s Electricite de France
SA.
The announcement of the resale was significant in that most analysts thought that the long-term
supply agreements to which Japan was subject did not allow a resale. LNG producers are
obviously responding to the glut of LNG that is only exacerbated by new U.S. shale gas and
multi-billion dollar LNG projects in Australia that are coming online.
That supply glut presents an opportunity for Japanese LNG buyers. “Now is our chance, and
we have a window of three or four years to act, before the balance of supply and demand might
change,” said Ken Koyyama, a managing director and senior economist at Japan’s Institute of
Energy Economics.
But what goes down, must come up, correct?
The Asia spot LNG price hit a new high for 2016. According to a Reuters December 16, 2016
report, "spot prices for Asian LNG in February [2017] jumped to $9.30 per million British
thermal units (MMBtu), the highest since January 2015, corresponding to Tohoku Electric's
purchase price of a cargo from Russia's Sakhalin II plant.
Low temperatures are spurring gas demand for heating across Asia's top gas-consuming
economies such as China and South Korea, as well as Japan.
Excluding weather drivers, some Japanese utilities are forced to stake out spot supplies to
replace a two-week long outage at Chevron Corp's giant Gorgon export facility. Tohoku is not a
customer of Gorgon, but Chubu Electric, which is part of a joint venture called JERA, depends
on supplies from the project.
A Chevron spokesman said at the end of 2016 "Gorgon's first production line remained offline,
and sources said it could stay shut well into [the first quarter of 2017]. It's newly-installed
second line closed briefly last week, stoking concerns over supply from the project."
On December 20, 2016 S&P Global Platts reported, "that the netback or profit margin for cargoes
delivered to Japan, South Korea, China or Taiwan reached $4.12 per MMBtu, the highest since
exports from the Sabine Pass terminal began in late February [nearly a year ago]. On Friday,
the U.S.-East Asia LNG netback stood at $4.08 per MMBtu, Platts data showed.
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Netback values are calculated as the cost difference between the destination market sales price
and 115 percent of the NYMEX Henry Hub prompt-month contract settlement plus the cost of
shipping. Netback values exclude the $2.25 per MMBtu cost of liquefaction which is largely
considered by exporters to be a sunk cost.
The recent and rapid appreciation in U.S. LNG netback values to East Asia, which stood at an
average $2.72 per MMBtu in second-half November, comes as the JKM has climbed to a near
two-year high above $9.00 per MMBtu.
The $4.00-plus spread to Asia has emerged despite rising gas prices at the U.S. benchmark
Henry Hub, which have been outpaced by gains in the East Asian market. In December, the
FOB export cost from the U.S. Gulf Coast rose to $3.717 per MMBtu, the highest since exports
began." (See Exhibit JJ)

Exhibit JJ – US LNG Netbacks to Asia, Europe

Source: S&P Global Platts Gas Daily

JORDAN COVE: THE EXCEPTION?
One of the only remaining contenders for West Coast North America LNG exports is the Jordan
Cove LNG export project proposed for Coos Bay, Ore. There have been a number of regulatory
and business developments since this report was first published in 2014. Much of Jordan Cove's
story can be captured in the following press release that was released by the Jordan Cove
project following the Federal Energy Regulatory's recent decision to deny their export
application.
Headline: Jordan Cove LNG Intends to Re-file with Federal Energy Regulatory
Commission
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Coos Bay, OR (December 15, 2016) – Jordan Cove LNG has finalized its optimized
project design and intends to file a new application with the Federal Energy Regulatory
Commission.
“While the decision on Friday was disappointing, we remain committed to this project,”
said Betsy Spomer, CEO of Jordan Cove LNG.
The 2015 Final Environmental Impact Statement remains valid and confirmed that the
project is environmentally responsible. According to Spomer, the plan is getting even
better. “Through
feedback from stakeholders and extensive engineering work, we
have designed a more efficient
facility that does not require a power plant, and
will reduce overall environmental impacts.”
On Tuesday, December 13, Jordan Cove LNG withdrew its application with the Energy
Facility Siting Council to build a 420-megawatt power plant. Removing the power plant
from the plan will result in a facility that can be more efficiently and effectively operated
with a smaller infrastructure footprint.
“I am excited to hear Jordan Cove intends to re-file and is committed to bringing
thousands of family-wage jobs to rural Oregon,” said Oregon State Senator Arnie
Roblan. “Jordan Cove’s investment will rank among the largest private investments in
Oregon’s history. The project will generate hundreds of millions in tax revenue for
schools, infrastructure improvements and public safety that will take the burden off
the backs of local taxpayers.”
As Jordan Cove LNG readies the applications for re-filing, important agreements stay in
place, including commitments to provide clean natural gas to southern Oregon homes
and businesses through the local pipeline network.
###
According to Ethan Bellamy, Senior Research Analyst with Robert W. Baird & Co., "I am much
more optimistic on Jordan Cove approval after the Presidential election. We will have two new
FERC appointees from President-Elect Trump, and possibly a third, who collectively could
expedite approval. Pacific exports should be a logical destination for Western slope
production."
In a press release Dec. 15, 2016, David Ludlam Executive Director of the West Slope Chapter of
the Colorado Oil and Gas Association, stated, "Natural Gas producers of the Piceance Basin
applauded Jordan Cove LNG’s decisive and speedy decision to pursue reapplication and
approval of the most important energy infrastructure project in the Western United States Jordan Cove LNG. The association immediately posted social media messages to the citizens in
Japan congratulating the Pacific nation for steadfast patience and commitment to securing their
energy future by purchasing future natural gas from the Rocky Mountain states. The association
also communicated belief that customers of the proposed LNG export project should expect
imminent approval pointing to recent commitments from the Donald Trump administration
and the President-Elect’s commitment to expediting approval of U.S. LNG projects including
Jordan Cove LNG.
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“President Elect Trump’s first meeting with a foreign head of state was with Prime Minister
Shinzo Abe of Japan - a dear friend and ally of our nation,” said David Ludlam the association’s
Executive Director. “Alongside Senators Cory Gardner, Michael Bennet, and behind PresidentElect Trump, the U.S. can reverse last week’s geopolitical slight to Japan and restore our
credibility by ensuring this time around Jordan Cove receives fast and fair consideration and
that input from Japanese companies is actually taken into consideration.”
Ludlam continued, “after 13 years of permitting efforts, Jordan Cove LNG deserves approval
for the benefit of our economy in Western Colorado and for the security of our democratic allies
in Japan.”
The geographic proximity of the Piceance Basin to West Coast LNG exports can be seen in
Exhibit KK.

Exhibit KK – Piceance to Pacific

Source: Veresen Corporate Presentation, November 2014

West Coast LNG exports are only one potential market that should be considering Piceance
Basin natural gas supply. In reality, any market from the Midwest to the West Coast U.S. that
seeks stability of supply and price that is underscored by ample export pipeline capacity,
should look to the Piceance Basin.
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CONCLUSION
In the oil and gas merger and acquisition world, the due diligence related to the acquisition of a
producing oil and gas asset should include an analysis of the production-to-market logistics. If
that transportation route is difficult, unpredictable, or capacity-constrained, those conditions
should materially and negatively affect the underlying value of the producing assets. The
cursory review in this study of the four shale plays (the Marcellus, the Utica, the Horn River
and the Montney) reveals many issues of concern for each of one. Those concerns relate to a lack
of pipeline capacity and/or over utilization of existing pipeline capacity.
The Piceance Basin is essentially immune to midstream issues that haunt other developing shale
plays in North America. The anti-new-pipeline movement is ineffective when pipelines and
processing plants are already in service.
The Piceance Basin has a unique status in the world of oil and gas in North America, thanks to
its under-utilized pipeline capacity and its conventional production (Mesaverde) all located
directly above the world-class Mancos shale.
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APPENDIX A
Scale Chart
1 Mcf = 1,000 cubic feet = the volume of gas required to fill a room 10 ft x 10 ft x 10 ft
1 Mcf = 1 MMBtu (1 million British thermal units) (approximately)
84 Mcf = the volume of gas the average U.S. home uses per year
16,000 Mcf per day = initial production from WPX’s “Beast” well
450,000 MMBtu per day = Williams Willow Creek Processing Plant capacity
800,000 MMBtu per day = approximate daily volume for Jordan Cove’s (Coos Bay, OR) LNG takeaway
capacity (based on a 6 mtpa [million tons of LNG per annum] sized facility)
1 BCF (billion cubic feet) = production from WPX “Beast” well during the first 100 days
1 BCF = equals the amount of energy found in a swath of wooded natural forest 800 feet wide by 120
miles’ long
1.437 BCF per day = total capacity of Rockies Express Pipeline (REX) White Rive Hub, Meeker, CO to
Wamsutter, WY
1.5 BCF per day = Enterprise Product Partners Meeker, CO processing plant capacity.
1.5 BCF = average lifetime production from Piceance Basin Williams Fork well
1.5 BCF per day = total capacity of Ruby Pipeline
2.0 BCF per day = total capacity of Rockies Express Pipeline (REX) Wamsutter, WY to Cheyenne Hub,
WY
2.1 BCF per day = approximate peak day demand for natural gas in Front Range Colorado (PSCO service
territory)
2.6 BCF = approximate peak day demand in New York City
3 BCF = average size of liquefied natural gas (LNG) tanker (enough to heat 35,000 homes for one year)
8 BCF = the average daily amount of natural gas consumed in California
9.02 BCF = approximate daily 2013 U.S. commercial sector consumption
10.2 BCF per day = total Rockies pipeline export capacity
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13.54 BCF = approximate daily 2013 U.S. residential consumption
20.44 BCF = approximate daily 2013 U.S. industrial consumption
22.34 BCF = approximate daily 2013 U.S. electric power sector consumption
80 BCF = the average annual consumption of Nucor Steel (largest steel producer in U.S.)
8.3 TCF (trillion cubic feet) = total natural gas production in Texas in 2013
18.7 TCF = European Union’s 28 member countries natural gas consumption in 2013
26.03 TCF = total consumption of natural gas in U.S. in 2013
29 TCF = Noble Energy natural gas reserves offshore Israel
70 TCF = Anadarko natural gas reserves offshore Mozambique
347 TCF = 2008 U.S. shale gas resource
1,073 TCF = 2013 U.S. shale gas resource
2,384 TCF = 2013 Potential Gas Committee’s estimate of U.S. technically recoverable natural gas reserves
3,000 TCF = Gas in Place Estimate for Mancos Shale in Piceance Basin
Conversions
1 cubic meter = 35.3146667 cubic feet
1,000 cubic feet = 1 Mcf = 1 MMBtu
1,000,000 Mcf = 1 BCF
1,000 BCF = 1 TCF (one trillion cubic feet)
1 - 3 BCF LNG Tanker = 3,000,000 Mcf = 3,000,000,000 cubic feet = 84,950,539 cubic meters
3 BCF = 84,950,539 cubic meters X 365 (days) = 31,006,946,735 cubic meters per year
Total 2013 U.S. consumption = 28 BCF
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APPENDIX B
Piceance Basin Producers Who Have Drilled Mancos Wells
Encana Oil & Gas (USA) Incorporated
Black Hills Plateau Production LLC
Maralex Resources Incorporated
WPX Energy Rocky Mountain LLC
Chevron USA Incorporated
Oxy USA WTP LP
Laramie Energy, LLC (Piceance Energy LLC)
Gunnison Energy Corp.
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APPENDIX C
List of Primary Operators in Piceance Basin
Encana Corporation
Terra
Laramie Energy, LLC (Piceance Energy LLC)
Caerus Oil and Gas
Gunnison Energy LLC
Exxon Mobile
Ursa
Vanguard Natural Resources
Vaquero Energy, Inc.
Chevron Corporation
Foundation Energy Management, LLC
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Source: Roan Creek Resource Report, Garfield County, Colorado, USA Dejour Energy (USA) Corp., June 1, 2014
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