All Good Things Come to an End —
And so will Cheap Shale Gas from Marcellus

By Dr. W. Dennis Eklof ©

The current “Gold Rush” mentality to jump on the ®kllus gas bandwagon may well lead
our energy policy and decision makers to colossdppointments in the future and ultimately
result in unexpectedly higher costs to energy coess.

There is no question that the developments in s&mpplf natural gas from several shale gas
fields, particularly Marcellus and Utica in the Kwgast, have exceeded most expectations. Over
4,300 horizontal wells have been drilled in the d&dus fields alone, and production capacity is
rising more rapidly than the pipeline infrastruettio get the gas to suitable markets.

The availability of this cheap resource is fundatakynchanging many aspects of our energy
policy. At the low natural gas prices that prevail all but the coldest days of the year in New
England, alternate energy sources cannot comgaten existing power generation facilities like
the Vermont Yankee nuclear plant are closing afeir owners have evaluated their lack of
competitiveness with new gas-fired generation fiéhe low-cost gas.

Similarly, gas exploration offshore in Canada hadually ceased because any new
production will not be able to compete with thereat price of gas supplies from Marcellus,
maybe not even in the local market in the Canatdanitimes? LNG import terminals in the
Northeast are either idle or reduced to minimauwzés to meet peak-load shortages for a few
days in wintef. There are also discussions underway for seveM@ export facilities designed
to supply Marcellus gas to markets in Europe.

And finally, there are proposals for major increasepipeline capacity to bring more shale
gas to New England, most notably the Kinder Morbmtheast Energy Direct project to bring
more than 2 billion cubic feet per day (bcfd) ilNew England via a new pipeline across rural
areas of northern Massachusétts.

What's wrong with this picture? Why not take achzege of the natural gas windfall that
Marcellus represents? The answer is that many efptioposed projects assume decades-long
supplies of very cheap natural gas — an assumplianis quite likely erroneous. And the
consequences of this error could be costly foroalus and detrimental to long-term energy
sustainability goals.

Many of the proposed gas developments involve heeygital investments and massive
infrastructure that will be with us for two or tlerdecades or longer. In the case of some of these
investments, for example, LNG export facilitiesnoajor new gas-fired industrial developments,
the risk of higher natural gas prices will be bobyethe company shareholders, but in the case of
new pipeline infrastructure and gas-fired powenfdayou and | as gas and electricity consumers
will be forced to pay for the error. Kinder Morgam any other pipeline developer, is guaranteed
a rate of return on its investment under Federagr@n Regulatory Commission (FERC)
regulations. Should the volume on Kinder Morga®'bcfd pipeline drop to 1 bcfd, the capital
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recovery component of the FERC-regulated tariftifested at $.01 to $.04 per kwh at full
capacity) would double.

So, why will the price of Marcellus (and other ghghs) increase?

First, production costs will increase. Environtamand safety regulations of gas fracking
are in their infancy, but are almost certain todme more stringent and costly in the futuséh
some areas likely to be declared inappropriatelémelopment. These changes will both add to
the costs of developing shale gas and reduce thieneoof the in-ground resource available for
development. At the same time, as lower-cost easier to acasmurces are fully developed,
producers will need to turn to less economical ueses, and that will also increase their costs.

Second, the estimates of ultimately producible fyam shale gas fields may be overly
optimistic, often based on a misunderstanding ohriical estimates. One recent estimate of
“Technically Recoverable Resources” was 92 yeacsiaent consumption levels, but that figure
dramatically overstates potential productionFirst, the estimate of Technically Recoverable
Resources takes no account of the cost of recayéhivse resources. The same study estimates
only about 26 years of supply when current gasepri@bout $4 per mmbtu) are taken into
consideration. Also, the 26-year estimate is basedas consumption at 2013 levels. As new
markets are developed for the gas (including egpartd rapid growth in gas use in power
generation), the years of supply will likely deelireven as prices (and thus economically
recoverable reserves) increase. Right now, theraoi®e gas being developed in the Northeast
than can be moved to a market, but as that suppbius is eroded prices are likely to increase.

Of course, any estimates of future natural gas lmgand price) are highly speculative.
New resources are discovered, new technologiesy@vahd regulations change. One has only to
examine the history of LNG imports into the US, wehéur import terminals were built at great
cost between 1971 and 1980 based on the premiseUiagas production was inevitably
declining. For most of the next two decades theseninals were either mothballed or
underutilized, and despite a brief resurgence tef@st in the mid 2000s these four terminals and
all those built post-1980 are no longer competititdn domestically produced gas.

In the face of such uncertainties, approving thede€r Morgan project that will deface some
of the most pristine areas of rural Massachuséttgaten achievement of long-term energy
sustainability goals such as the Federal RenewRdnitfolio Standard, and expose New England
rate payers to the risk of consistently higher gnarices seems a very questionable decision,
particularly when more modular and measured saiatare available.
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