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When country rockers Creedence Cleurwuter Revival
immortulized Colorudo’s Green River buck in the sixties,
it wus ubout cross-tie wulkers und cutfish. Now it's the
U.S. Depurtment of Enerygy’s turn, but it’s not ubout the
bucolics of the region. It's about oil - lots of it in the Green
River formation of Colorado, Utuh and Wyoming that
contuins up to 1.8 trillion burrels. The hitch? It's locked

in over hulf of the world’s known reserves of oil shule —u
sedimentary rock comprising muds und clays that yields
oil when heuted.

Prompted by President Bush’s 2005 Energy Policy Act, the
DOE-driven Unconventionul Fuels Tusk Force is tuking
serious looks ut developinyg the country’s 800 billion
barrels of recoveruble reserves from these deposits. But
while there muy be unother revival ufoot in Green River,
it’s the resources’ similurity fo the richness, uccessibility,
production ussurance und product quulity of Alberta’s
oilsunds thut’s driving hew interest.

“"We've recommended that we use the Alberta model

us u template,” gushes Anton Dammer, Director of the
Office of Nuvul Petroleum und Oil Shule Reserves for the
U.S. Depurtment of Enerygy. “Just us u mutter of course we
use the Albertu model u lot down here. Whut Albertu hus
done is tfruly remurkable. It's just fremendous to look at
und hus u humber of similurities to our resource.”

Including some uspects thut even give shule un edye
over oilsunds. Such us higher ureu eneryy density of the
oil. According to the Oil & Gas Journal, meusured on u
per-ucre yield, ubout 700 billion burrels of shule oil in the
U.S. occurs in concentrutions much richer than Albertu
oilsands oil - 1.3 million baurrels per ucre compured to
oilsunds” auverage of ubout 100,000. Higher yields cun be
expected for oil shule, foo: 0.73 baurrels per ton versus 0.53
for oilsunds.
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Lessons
from
the

Indeed, with the
concerted hutional swing
awuy from dependence on
imported fuels, oil shule could
be the U.S.’s rising stur even if
commerciul production is still years
awuay. Lessons learhed from Alberta’s
oilsunds experience, though, will be
criticul.

For sturters, there’s the perseverunce required to
kick-start the industry - first-generation fucilities
dre technoloyicudlly und economicully the

most difficult; just usk the early Greut Cunudiun
Oilsunds und AOSTRA reseurch.
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Further, much like in the sunds, there are two its unconventionul hydrocarbon developments “dre

approuches to harvesting oil from shale: mining econhomicully viable ut oil prices (per burrel) in the low
W and in situ. $30s,” suys Jill Davis, the Project’s Denver-bused Public
“-‘\“‘:.' : Affairs Representative.
L8
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The mininyg method is followed by surface retorting to
sepurute the oil from the shale. Previous projects have
involved surfuce retorting — or heuting (see sidebur.)
But perhups the most promising retort technoloyy

Y right now is the Albertd Taciuk process, originully
developed by Culyury-bused enyineer Bill Tuciuk for
AOSTRA und subseqyuently piloted elsewhere in the
world. In 2005, Tuciuk’s group wrupped up u 6000-
ton-per-day test fucility in Australia, producing 1.6
million burrels over u five-yeur project before sponsor
Southern Pucific Petroleum in that country run into
financiul difficulties and was ubsorbed into a U.S.-
bused venture cupitul fund. The Tuciuk Process is
ulso poised to be deployed in Chinu, where Taciuk’s
compuny, UMATAC Industrial Processes, is desighing
another 6000-ton-per-duy facility scheduled for

operutfion in 2008. Testing work is ulso beiny done
in the U.S.

“To dute, we huve leurned u fremendous umount
ubout the fechnoloygy und its potential to produce
oil und gus products from oil shale,” added Duavis.
“We huve increusing confidence that the technology
could result in responsible oil shule development,

but we still have much to leurn und demonstrate
before uny large-scule commerciul development
commitments cun be mude.”

The udvuntage of in situ tfechnoloyy, of course, is that
it's efficient und environmentully attractive, resulting
in un ubsence of leftover tuilinys, unwunted
byproducts und minimul usuye of wuter. An uttractive
proposition to be sure. However, there are other
environmentul considerations like protection of
groundwuter, Davis says Shell is currently developing
and will test what's culled a Freeze Wull desighed to

protect udjucent ygroundwuater.
“It's in the process of becominy commercial,”

says Taciuk, udding his process will produce

1) unywhere from 0.4 burrels to ubout 1 burrel of oil
| per ton. "We're certuinly in the udvunced stuyes
of development.”

“The Freeze Wull Test will be used to demonstrate that
the groundwuter surrounding uny potential oil shale
development cun be protected,” she expluins. "Duriny
the test we will attempt to successfully construct, breuk
and repuir un underground ice wall around a hotional
oil shule production urew.” It's u lony term test, expected
to run until 2010, but “it's fundumentul to demonstrating
the successful environmental protection of groundwuter
during uny potentiul future oil shale commercial
development,” says Davis,

Not everyone, however, is convinced: u recent
Rund Corporation brief estimuted crude prices
would have to hold steudy in the $70-$95 per
burrel range to muke un oil shule venture
commercially profituble. Moreover, they
anticipute full-scule commercial surface reforting
plants ure ut leust six years away and un industry The
cupuble of producing more than u million burrels
per duy is ut leust 20 yeurs off.

advantage
And when it comes to environmentul protection,
DOE’s Dummer udmires the operutions und
methodoloyies of Albertu’s institutions, especially
Light at the the EUB. “That's one of the very novel institutions that
wus redlly uble to overcome u lot of the burriers,” he
suys, pointing to the hecessity for communicutions
umohyst stukeholders. “You find in developiny biy
projects that, a lot of the time, the bigyyest problem
is communicutions und understunding the problem.
There ure just so muny myths and misconceptions
ubout developing projects of this scule that people
don’t understund. And there ure no processes to
work through these things. In terms of bringiny the
public, the stute, the feds und the industry fogether
so they cun work through development problems in
lighter end products where they ure recovered

u meuningful way — | think that is one of the lurgest
at the surfuce. successes of the Albertu model.”

‘ Ohe compuny uctive in developinyg oil shule
is more optimistic. For the pust fwo decudes,
Shell Oil Compuny hus been conducting u
smull-scule field test in the Piceunce busin
of horthwestern Colorudo using un in situ
technigue thut slowly heuts the shule with
\"‘«s electric power probes. Heuting the rock to
N uround 370 deyrees C ut depths of up to
‘& 700 m for a few years causes the raw shule
- oil, or keroyen, to be releused us oil und gus.

-, Heuvy compounds partiully convert info

4 Knownh us the Muhoyuny Project, it recently

ME‘E produced 1,700 barrels of 35 API crude and
|

ussociuted guses. Although hot commercial
scule, Shell is lookiny to ensure thut uny of

The udmiration hotwithstunding, Dummer reulizes
there ure dlso u humber of philosophicul differences
- includiny the two countries’ upprouches to
ygovernment involvement.
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“There ure yuite u few differences,” he suys. “In fuct, | don’t think
we cuh tuke the Albertu model lock, stock und barrel. We simply
won’t be uble to do thut becuuse the rights und prerogutives
your provincidl government hus are considerubly different from
our stute governments. On federul lunds it’s kind of the sume
but what you have in Albertu is the owner of that public land is
generdlly the province of Alberta.”

Still, Dummer likes the way Albertu has demonstrated that if
you're goinyg to develop lurge unconventionul processes, it's
going to tuke time.

“This is g fwo decude play for uny uppreciuble umount

of production, so it's most important to protect the locul
population,” he suys, und gives un exumple of pust fuilings with
locul sentiment. I had u breukfust u couple of weeks ugo in Rifle,
Colorudo und they're still tulking ubout Bluck Sunduy when the
compuny pulled the pluyg on their project. How economicully
destructive that wus and how much puin that caused. That's
something we cun prevent this time around. In the 80s it wus
almost u gold rush mentulity and that just doesn’t work in this
society any more just like it wouldn’t work in Canada any more.

| think what we cun bring to this process is the Alberta approuch.”
Dummer suys the second biy lesson the U.S. cun leurn from the

1910-1912 Colorado residents stake first oil shale claims.

1912-1916 U.S. Geological Survey reconnaissance team estimates
40 billion barrels of oil recoverable from Green River shale
formation.

1917 First oil shale retort (kiln) in Colorado.

1924-1929 U.S. Bureau of Mines produces 3,600 bbl of oil from an
experimental retort

1944-1956 Experimental extraction technologies funded by U.S.
Synthetic Liquid Fuels Act at Anvil Points; some production

1955-1961 Union Oil of California (Unocal) builds oil shale
plant north of Parachute, Colorado. Plant operates for 18 months
and produces as much as 800 bpd. Operation is shut down due to
operational problems and price uncertainties.

1964-1972 The Oil Shale Company (Tosco), along with partners
Sohio and Cleveland-Cliffs, builds and operates the Colony oil shale
plant 17 miles north of Parachute, and produce 270,000 bbl by 1972.

Early 1970s Shell conducts in situ steam injection research in oil
shale and nacholite located along Piceance Creek, Colorado.

1966—1982 PARAHO Company, in partnership with 17 other
companies and the U.S. federal government, operates new Anvil
Points facility. Retort problems and high costs force the program
to close.
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Alberta model is, "don’t let oil prices scure you away.” He says
everyone wulked away from the industry in the 1980s when the
Suudis dumped oil on the murket. “A lesson from Cunudu,” he
says, “is you guys stuck with it. And toduy Albertu is redlizing
fremendous minerul weulth. We shouldn’t ullow the inevituble to
guide us into crisis-type development.”

Dummer suid u “redlistic” timeline for development hus 2.5
million bpd cominy oh streum by 2035 ufter ubout six years of
development und somethiny like 300,000 bpd produced ufter
the first couple of yeurs.

“A million und u hulf by 2025,” suys Dummer, “but I'd be cuutious
- this is just a development model, hot u policy of the federul
government. The only valid thing is we feel certain it can be
achieved ygiven the resources uvuiluble (munpower, cupital,
muteriuls) und the muyhitude of the resource itself.”

And here, too, Dummer looks to Albertd, in this cuse in what not
tfo model - hamely, un umbitious expunsion with it’s atfendunt
labour und supply shortages.

“How muny Cuterpillar trucks cun you build, how many tires?”
he says. “"Cun you get pipe fitters?” IR

1974 Federal government agrees to lease two tracts of oil shale
lands in Piceance Creek Basin, Colorado. Shell and Ashland Oil join
Colony project.

Late 1970s Shell, Ashland Oil, Cleveland-Cliffs and Sohio sell out
of Colony Project, leaving Arco and Tosco each with 50 per cent
interest.

1980 Congress approves $14 billion for synthetic fuels development.
Exxon buys Arco’s interest in Colony project. Exxon and Tosco
begin construction of Colony II, which produces 47,000 bpd by
1987. Amoco produces about 1,900 bbl of in situ shale oil.

1982 World oil demand drops dramatically.

1982 On “Black Sunday” (May 2nd), Exxon announces closure of
Colony II project, citing higher than expected construction costs and
lower demand for oil.

1985 Congress ends funding under Synthetic Liquid Fuels program.
1991 Occidental Petroleum announces closure of project near Rio
Blanco. California’s Lawrence Livermore National Laboratory plans

to build $20 million experimental oil shale plant at Parachute.

1993 U.S. House of Representatives ends funding of additional oil
shale tests to Lawrence Livermore Laboratory.

2000-present Shell conducts in situ heating technology research
program at its Mahogany oil shale property.
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