


around development. When NGC [irst
emerged on the Canadian scene, industry,
communities and government were all
talking about water, because of concerns
around NGC development in the U.S. A
little over 3,000 NGC wells have been
drilled and now the discussion has
changed

“You don hear people in Alberta being
concerned about water production. That
whole conversation has shifted. Now there
is more talk about real Canadian issues
Now there is talk about what 1s happening
here.”

What's happening here is still largely in
the Horseshoe Canyon formaton, which
provided Canada with its first commercial
NGC project. The majority of the NGC
wells drilled in Canada rarget the
Horseshoe Canyon, where vertical pro-
duction from more than 10 coal seams can
be commingled, often with the help of
hydraulic fracturing. A number of compa-
nies operate in these coals, including
Apache Canada, CNRL, EnCana, MGV
Energy, Fairborne Energy and Trident
Exploration. Its likely focus on the play
will continue in the future

“l think you're going to see the
Horseshoe Canyon entrench itsell as a
major gas play lor Alberta,” Chow says,

predicting between 4,000 o 5,000 wells
per vear for the next number of years as
long as robust energy prices continue

“Odds are it will be the Mannville
next.”

The Mannville formation has been
called the “granddaddy” of coalbearing
(and possibly gas producing) formations in
Alberta; The Canadian Gas Potential
Committee says it may contain as much as
seven times more gas in place than the rest.
However, it is deeper than the Horseshoe
Canyon [ormation and is therefore more
expensive to drill and complete, says
industry watcher FirstEnergy Capital Corp.

“Despite the size of the prize, there is
not yet any commercial Mannville produc-
tion, but pilot projects are producing sales
gas,” FirstEnergy says.

Chow explains that in the Mannville,
coals permeability is much poorer than
the Horseshoe, which is akin to conven-
tional shallow gas development

“It looks like the Mannville might be
something that can't be drilled vertically

As well, while the Horseshoe Canyon
coals have so far proved 1o be essentially
dry, the Mannville has already been known
to produce water.

“There is water in the Mannville but
there isnl a concern about water,” Chow

says, explaining thats because the pro-
duced water is brackish and treated as
oillield waste.

“The concern by far is how to handle
fresh water.”

Thats something operators have to 1ake
into account when breaking into the
Ardley [ormation, as well as a potentially
tighter target characterized by mineraliza-
tion in the coals

“Down the road it has the potential to
be a good gas resource but we haven got-
ten there vet as an industry,” Chow says.

There has yet 1o be commercial pro-
duction from Ardley coals, but companies
are going after it, like Winslow Resources
In April Winslow, with joint venture part-
ner Richards Oil and Gas and an unnamed
industry partner, spudded the first explo-
ration well on its Coal Valley NGC
properties in west-central Alberta. into the
Ardley formation. Winslow says recent test
data in the area conlirms significant gas
content, with three prospective coal seams
1o target

But this area of the foothills has never
been drilled specifically for NGC rargets,
and the company has yet to determine
whether it will be successiul

“There is a long way to go on the edu-
cation curve,” says Randy Donkersloot,
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Winslows vice-presidemt of exploration
“Whether it will end up a commercial
project is still unknown

The future of NGC development in
B.C. is also unknown. There are prospec-
tive plays in northeast B.C. and southeast
B.C., but operating in the areas is a chal-
lenge. FirstEnergy says in northeast B.(
the coals are partially deformed by the
same [orces that built the Rockies, making
the geology difficult.

“The coals are thick, and the gas in
place is enormous. You dont get many
coal seams thicker than they are in B.C
The resource is there but its very hard o
get it out,” Chow says, “There are lots of
technical challenges and environmental
challenges. It's a relatively pristine envi-
ronment as opposed to an agricultural
setting.”

Companies active in the province
include Devon Canada, Chevron,
Canadian Spirit Resources, Burlington,
Trident and BE Currently there is no com-
mercial production

Beyond the Western Canada
Sedimentary Basin, operators are taking
the NGC play as far away as the East
Coast. Stealth Ventures has two prospec-
tive development properties in Nova
Scotia, in the Stellarton and nearby
Cumberland sub-basins.

*Not all the NGC is in Alberta and
B.C..," says Derek Krivak, Stealth vice-
president of operations. “These coals are
world calibre in their thickness, the gas
content is very high and the saturation
looks gnml i

At Stellarton, toral net coal thickness is
in the order of 120 metres, and there is an
estimated 500 hillion cubic leet 1o one tril-
lion cubic feet of gas in place. At
Cumberland, total net coal thickness
reaches up to 30 metres, and over one Tcf
of gas is projected 1o be in place

“The coals have been mapped exten-
sively because of the mining history,” says
Stealth president Rob Bell, adding that
coalminers have worked in the area since
the late 1700s. “Historically they've been
considered the most dangerous coals in
the world because of methane content.”

Because all target depths are less than
1,200 metres, the company says drilling
and stimulations costs will be in an eco-
nomic range. As well, there is a nearby
low-pressure gas pipeline, a benefit
because that means compression equip-
ment will be minimal. The plan is to sian
up a pilot project at Stellarton within the
year, and Stealth is currently looking al
what drilling and completions techniques
10 use.

“We feel very strongly in technology
and data-driven decisions,” Krivak says
“The appeal of these plays is knowing the
resource is there and developing the
technology to extract it as opposed to
finding it."

Stealth is looking into coiled bing
fracturing technology, as well as even the
possibility of employing a carbon dioxide
flood

“CO2 is really applicable to our proj-
ect,” he says.

CSUG president Chow says NGC EGR
using COZ is attracting atlention, particu-
larly in the U.S

“There is lots of interest in it because
you can simultaneously sequester CO2
and enhance methane recovery, which is a
good thing, but right now there is not any
real push in terms ol anything beyond
research.”

An industry consortium led by suncor
Energy and operated by Enerplus
Resources is planning a pilot scale NGC
CO2 EGR project near Alder Flats, Alberta
known as the CO2 seqestration and
enhanced methane production pilot

(CSEMP)

“We're very oprimistic thar if this proj-
ect shows promising results there will be a
number of other NGC lields where you
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could be able to apply the same
approach,” says Stephen Kaulman, vice-
president of business development in the
natural pas unit of Suncor Energy
However, he adds that, like the CO2
enhanced oil recovery projects, its still
unknown how well it will work

“This project is really a research proj
cct. We dont know what the outcome
might be.”

The researchers know that coal seams
will react quite differently 1o CO2 injec-
tion than conventional reservoirs do
Alberta Research Council scientist Bill
Gunter says in an EOR situation, the CO2
generally does not get absorbed but rather
pushes the oil to a producing well. In turn,
both il and CO2 come up the pipe. A coal
seam is different in that it will absorb the
CO2, even preferentially over methane
That means that the only product pro-
duced will likely be methane, with all the
CO2 staying in the coal seam,

“If you put CO2 into a coal seam, it’s
actually stripped out. Like a giant filter,
the coal absarbs the CO2. The CO2 will
go in and replace the methane,” Gunter
says. “In the oil case they can recycle
the CO2."

And while that might make sequestra-
tion laster, it has implications in terms of &
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cost, The ARC CO2 specialist says a significant amount of now-
costly CO2 is required o displace methane in a coal seam, more
than is required in a conventional oil reservoir.

“Its not a one to one representation in the reservoir, and it
depends on the rank of the coal. Per molecule of methane is prob-
ably represented by two molecules of CO2."

The pilot project has not officially started up yet. Enerplus
coalbed methane coordinator Mare Melnic says the group is still
waiting lor certain approvals from the Alberta Energy and Utilities
Board and Alberta Environment.

Kaulman says by the second quarter, Suncor hopes to have
some preliminary understanding of what’s going on in the coals,
and likely one year to 18 months after injection stans the project
will be complete.

"By that time we will have more or less filled the coal seam.”

Companies and researchers are doing a lot of investigation
into optimization of Canada’s NGC resources, and a substantial
amount of work is also going into studying the potential shale
gas may oller. Like NGC, shale gas has been produced in the
United States for a long time, but unlike NGC there has yet to
be even a demonstration-scale project in Canada to illustrate
the country’s potential, which is said to be huge. It's estimated
there could be tens of thousands of Tel of shale gas in place in
the WCSB.

“Right now its in the early competitive phase so people won't
say much,” says CSUG chairman Mike Gatens, “Its just another
one ol those unconventional reservoirs. Its not guaranteed to
happen but it might.”

Chow says a resource like the prolific Barnett Shale in Texas
has yet to be found in Canada, and lor now companies will like-
ly focus unconventional operations on NGC,

“Theres more gas in the coals than there is in the shales, and
we know coal is working. Over time Alberta will start to look at
the shale gas resource.”

And over time researchers and industry will likely put
increasing effort into developing gas hydrates, the massive glob-
al resource that may represent as much as 200,000 trillion cubic
feet of natural gas. Hydrates occur both onshore and offshore,
deep below permafrost and the ocean floor. Research is current-
ly going into both plays, but it will likely be the continental
hydrates, like those being studied by an international research
consortium at the Mallik site in the Northwest Territories, that go
commercial first.

“These arctic gas hydrate sites are very concentrated and occur
mostly in association with known oil and gas accumulations,”
says Scott Dallimore, a scientist with the Geological Survey of
Canada. “I infrastructure is going 1o go into place to produce
these stranded conventional gas deposits arctic gas hydrates are
ideally sited to help prolong or enhance production from these
fields.”

Dallimore says any research being done into gas hydrates is a
global prospect, and many countries who lack substantial domes-
tic natural gas reserves, like Japan, India, China and Korea, are
putting a lot of effort into furthering hydrate development. He
says Japan is leading the world in energy-related hydrate research,

“They are really motivated to understand the offshore
accumulations.”

The world—North America in particular—is highly motivated
to understand and develop unconventional gas in general,
whichever form it takes. NGC is already a hot new addition to
Canadas oil and gas industry, and tght gas, shale gas and gas
hydrates are all expected to eventually help add to declining con-
ventional production. ]



