WESTWATER FARMS RECYCLING FACILITY

EVOLVING MARKETS

New Horizontal Drilling and fracturing techniques developed over the last
two years has enabled a whole new natural gas supply to be extracted from
shale formations. Natural gas locked in shale formations were until very
recently thought to be unrecoverable and not even recorded as a recoverable
reserve. The new techniques have been perfected and Exxon is moving in
30 H & H rigs into the Piceance shale formations to produce 200 million
cubic feet per day by years end and ultimately one billion cubic feet per day
from a field estimated to contain 45 trillion cubic feet of recoverable natural
gas.

The Uinta Basin located in the Book Cliffs just north of the Westwater
Farms Recycling Facility contains an even larger, over 50 trillion cubic feet
reserve of recoverable natural gas in shale formations. The $3 billion dollar
42” diameter Ruby Pipeline being installed north of the Uinta Basin
connecting to the California, Las Vegas, and Pacific NW Markets will be
able to move over 1.5 billion cubic feet of natural gas per day to market in
two years.

Westwater Farms Recycling Facility plans to recycle much of the natural gas
production water for re-use in the oil shale water intensive extraction
processes, helping to conserve the water in our streams and rivers.
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New technology can recover
the material, which means
less investment for the
Rocky Mountain fields.

By Mark Jaffe The Denver Post

Competition from new natural-gas
reserves may delay the rebound for
Colorado gas production — now at a
three-year low, industry analysts
and operators say.

Emerging shale-gas fields — the
Barnett in Texas, the Haynesville in
Louisiana and the Marcellus in Penn-
sylvania and New York — will com-
pete for drilling dollars when the
market rebounds,

“We are looking at a major realign-
ment of the natural-gas markets,”
said Pete Stark, vice president for in-
dustrial relations at energy consult-
ant IHS Inc. “This is a good thing. It
means there is a lot more gas.”

It might, however, be less good in
the short term for the Rocky Moun-
tain region,

“Some investiment is going to flow
to the shale plays, so the Rockies re-
bound might take four years instead
of two,” said Ward Polzin, a manag-
ing director at energy investment
bank Tudor, Pickering, Holt & Co.

The story of shale gas mirrors that
of Western tight-sands gas. In both
cases, the reserves were known, but
there wasn’t a way to get at them.

“Technology is the key that un-
locks the reserves, and it wasn’t until
the last few years that shale technolo-
gy was perfected,” Stark said.

Shale-gas recovery uses horizontal

wells and fracking — a technique to
create fissures in rock to release gas
— and while it is more expensive to
sink such a well, the yield is greater,

Fracking is also used in Colorado
wells. Where it creates cracks in the
tight sands, it shatters the shale like
glass, said Jeff Wojahn, president of
EnCana Oil & Gas USA.

“The Barnett shale before horizon-
tal technology was going nowhere,”
said Wojahn, whose company has op-
erations in Colorado and in the Bar-
nett and Haynesville fields.

Asarough comparison, Stark said, a
well in Colorado’s Piceance Basin
might cost $1 million and yield
800,000 cubic feet per day of gas,
while a shale well’s price tag might be
$2.5 million with a yield of s million cu-
bic feet per day.

“The logic is you are going to go to
the place you can produce the most
gas and get it to market, so shale gas
may have an advantage,” said Kobi
Platt, an economist with the federal
Energy Information Agency.

The agency projects shale gas’
share of U.S. national dry gas tripling
to about18 percent in the next two de.
cades.

Colorado, Wyoming, Utah, New
Mexico and Montana accounted for
32 percent of reserves in 2006 and 22
percent of production in 2007, ac-
cording to the most recent Energy In-
formation Agency data.

Still, the potential for.the shale re-
Serves — not even part of the nation-
al estimates four years ago — are
huge.

The Barnett field may have 30 tril-
lion cubic feet of developable re-

serves; the Haynesville may hold 70
trillion cubic feet and the Marcellus
52 trillion cubic feet, according to
analysis by Tristone Capital, a Hous-
ton-based energy consultant.

Thereare also shale playsin Arkan-
sas and Oklahoma.

The Rocky Mountain region is esti-
mated to have a total of 123 trillion cu-
bic feet of gas, according to the Po-
tential Gas Coramittee, nonprofit,
independent group backed by indus-
try.

Cracking the shale was “a game-
changing event,” Polzin said.

While shale is the hot play, that
does not mean the eclipse of Rocky
Mountain gas, said Ray Dinkins, an
analyst with Pritchard Capital Part-
ners.

“There is a lot of infrastructure
that the gshale needs — pipelines,
cryogenic plants to separate out lig-
uids — and in this credit crunch, that
investment is hard to come by,” Din-~
kins said.

The development of the Rockies
Express pipeline heading east and E]

. Paso Corp.’s proposed Ruby Pipe-

line heading west will help keep
Western gas competitive, Dinkins
said.

EnCana’s Wojahn said there are g
number of factors that go into decid-
ing where to drill, including the geol-
ogy, the cost structure of wells and
the regulations at different sites,

Still, Dinkins said: “If you have a
choice to drill one place or another,
you choose the cheaper one.”

Mark Jaffe: 303-954-1912 or
mjaffe@denverpost.com
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Europeans invest bllhons
to tap U.S. shale prqects

By Mark Williams
The Associated Press

COLUMBUS, oHIO» With one eye
cast toward home, giant European en-
ergy companies are investing billions
in US. natural-gas and oil fields

where huge, hard-to-get reserves -

have been unlocked with new drilling
- technology. |

- That technology is the prize in Eu-
rope, where gas production has' de-

clined and where an interhational util- -
ity dispute recenﬂy left people in

more than a dozen countries shiver-
ing in unheated homes. '

Europe’s natural-gas supply is rout-
ed through Ukraine from Russia. Rus-
‘'sia supplies about one-quarter of the
EU’s natural gas, with 8o percent of it
shipped through Ukraine. A rift be-
tween the two nations left more than
a dozen European countries with lit-
tle or no gas for two weeks last month.

Declines in European gas produc-
tion have potentially made the new
techniques used in the U.S. even more
pivotal. o

At least three European 011 and gas
giants are developlng or have bought
interests in oil and gas shale prc)]ects

inthe U.S. — Norwegxan ml company' R
StatoilHydro, the U.S. unit of British .

oil company BP Plc and the French
company Total.
StatoilHydro and BP have agreed in

recent months to pay billions of dollars

for stakes in shale gas projects from the
top U.S. producer of gas, Chesapeake
Energy Total has bought a 50 percent
stake in a U.S. company exploring for
oil shale in the Rocky Mountains,

Shalei is akind of layered sedimenta-
ry . rock ‘that exists in: fo:mauons
throughout the world. In the U. S., gas
production from shale dates to the
1800s.

But the gas, tightly locked in rock
formations, had been extraordinarily
expensive to extract: That began to
change about 15 years ago as produc-
ers developed new techniques such as
horizontal drilling, where the drill is
turned in a right angle to bore into a
gas reservoir horizontally.

Buying into the technology in the
U.S. makes sense and could spare Eu-
ropean companies years of develop—
ment, said Don Hertzmark, aninterna-
tional energy expert.

“The Europeans never Bothered to

develop this stuff,” he said.
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$3 BILLION PIPILINE CONNECTION
NE UTAH GAS FIELDS TO WESTERN USA

@u&;%ﬁ;wmms LLE

Project Summary Project Summary

Project Facilites Map

FERC Information

Ruby Roule Map

USGSE Topagraphie Maps p;?g?e?td &g?ﬁ:g’f’:'tegﬂts
Filed Resource Peports

-Alignment Sheets

Typueal Conslruclion To address our nation’s growing demand for natural gas and associated
Methods transportation infrastructure, Ruby Pipeline, L.L.C. (Ruby) filed an
-Qther Filed Reporis application with the Federal Energy Regulatory Commission (FERC) on
FAD January 27, 2009, for a certificate of public convenience and necessity
Mewsronm authorizing the construction and operation of the Ruby Pipeline Project
(Project).

Comtacts

Srnimed CIme T Ao aa e . . . . .
Projeel Open Season The Ruby Pipeline is a win-win project for natural gas consumers and

Motice of Available producers. It represents an approximate $3 billion investment in new
Capacity pipeline infrastructure that will connect clean-burning and compaetitively
priced natural gas reserves in the Rocky Mountain region with growing
markets in the western United States.

As proposed, the Project is expected to include approximately 675 miles
of 42-inch natural gas transmission pipeline, beginning at the Opal Hub in
Wyoming and terminating at interconnects near Malin, Oregon. Contracts
for the pipe have been signed and pipeline construction companies have
been selected. The Project will have an initial design capacity of up to 1.5
billion cubic feet per day (Bcf/d) and will traverse portions of four states:
Wyoming, Utah, Nevada, and Oregon. Four compressor stations are
proposed for the project: one near the Opal Hub in southwestern
Wyoming; one south of Curlew Junction, Utah; one at the mid-point of the
project, north of Elko, Nevada; and one in northwestern Nevada.

Ruby is committed to being the neighbor to have. As part of that vision,
the Project will incorporate technology to minimize greenhouse gas
emissions and will offset those emissions that cannot be reduced.
Environmental reviews conducted during the planning for the Project
identified several key areas for special attention or avoidance during
construction: big game winter ranges, calving areas, and river crossings,
as well as a number of federally protected species. Ruby is continuing to
conduct surveys along the proposed route, including
archaeological/cultural resource surveys to identify important historic
sites, as well as biological and civil surveys. This information, along with
stakeholder and community input, will be analyzed and, where needed,
appropriate changes will be made to the route. Once the Project is
thoroughly reviewed by the FERC in cooperation with state and federal
agencies, including the Bureau of Land Management and the U.S. Forest
Service, a certificate of public convenience and necessity may be granted
and construction could begin in early 2010. The estimated in-service date
is March 2011.

El Paso Corparation, parent company of Ruby Pipeline, L.L.C., provides
natural gas and related energy products in a safe, efficient, and
dependable manner. The company owns North America’s largest
interstate natural gas pipeline system and one of North America’s largest
independent natural gas producers. For more information, visit
www.elpaso.com, or call our toll free telephone number 1-866-683-5587.

@ 2009 Ruby Pipeline | Privacy | webmastar@ElPaso.com

http://www.rubypipeline.com/default.shtm 3/4/2009
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OIL SHALE UPDATE

National Gl Shale
Association

Yelume |, ssue §

April 2008

During the first quarter of
2008 a number of oil shale
projects reported progress
in a steady and measured
manner with the goal of
completing research and
development on technolo-
gies that hold promise for
becoming economic, sus-
tainable and environmen-
tally acceptable. This re-
search and development is
needed before any oil shale
projects are expected to be
commercialized.

The projects included those
on BLM RD&D leases, state
leases, and on private oil
shale lands. Work is being
conducted on the oil shale
project sites and in labora-
tories around the country.
Essentially all of the current
oil shale development work
is being conducted with
private funds. There are
currently no major govern-
ment grants or incentive
programs for oil shale.

The principal firms involved
in oil shale development in

the United States are Shell
Unconventional Resources,
American Shale Qil
(formerly EGL Resources),
Red Leaf Resources, Qil
Shale Exploration (OSEC),
Chevron, ExxonMobil, Cono-
coPhillips, ERTL Inc., Sage
Geotech, and Shale Tech-
nologies International. A
number of other firms are
actively engaged in oil shale
technology and project de-
velopment in the United
States.

Significant non-U.S. com-
mercial oil shale programs
are being carried out in
China, Estonia and Brazil.
Exploratory work and tech-
nology development is mov-
ing forward in Jordan, Is-
rael, Morocco and Australia.
Many other countries in the
world have oil shale depos-
its that has been investi-
gated and/or developed in
past decades.

The federal government
through the U.S. Depart-
ment of Energy Office of

"The largest known oif shale deposits in the world
are in the Green River Formation, which covers portions
of Colorado, Utah, and Wyoming. FEstimates of the oil
resource in place within the Green River Formation range
from 1.5 to 1.8 trillion barrels. Not all resources are re-
coverable.  For potentially recoverable oil shale re-
sources, we roughly derive an upper bound of 1.1 trillion
barrels of oil to a lower bound of about 500 billion bar-
rels.” [Bartis, James T. etal, Rand Corporation, Qil shale
Development in the United States, ISBN: 0-8330-3848-
6, 2005]

L

Steady Progress made on Qil Shale Projects

Fossil Energy has completed
a number of studies that
indicate the value of oil
shale for reducing depend-
ence on foreign and expen-
sive supplies of petroleum,
A task force report can be
found at

http://fossil.energy.qov/
programs/reserves/npr/

publications/

Challenges to successful oil
shale commercialization are
significant, expensive and
time consuming.

@  Technology must be
demonstrated to be
economic.

@  Environmental issues
must be solved.

@  Political differences
must be mediated.

e  Both the public and
government officials
needs to be convinced
of the potential for oil
shale to help meet do-
mestic energy demand.

U.S. Oil Shale Resources are Immense

WYOMING

Inside this lssue:

New Entrants in Of 2
Shale Arena

8]

Red Leaf Utah Pro-
ject

OSEC Utah Profect 2

Skell Mahogany 3
Project

American Shale Qi 2
Project

Ol Shale Leasing 3
PEIS
innovaiive Tech- 4

nologies and Ideas

Special points of inter-
ests

e IDT buys into EGL pro-
ject and renames it

American Shale Oi
Project (AMSO)

@ Schlumberger buys
Raytheon technology

e Qil shale leasing
PEIS comments sub-
mitted to BLM

e Several new oi
shale technologies
surface




National Cil Shale
Association

Executive Director
National Oil Shale Association
P.0. Box 3080
Glenwood Springs, CO 81601
Phone: 870-389-0879
Fax: 970-945-2423
natosa@comcast.net
www.oilshaleassoc.org

NOSA Welcomes New Memberg

® The mission of the National Oil Shale Association
(NOSA) is to educate the public about oil shale.
NOSA is a not-for-profit 501(c)(6) corporation,

e The Association was formed in the 1970’s when
it-actively engaged in oil shale education.

e Now NOSA has been reinstated in response to a
renewed interest in oil shale. The organizers of
NOSA have extensive experience in oil shale and
energy development.

e There are two classes of membership: Sustain-
ing and Associate Members. Sustaining Mem-
bers are profit making firms and Associate Mem-
bers are individuals and not-for-profit groups.

e NOSA's Web Site at www.oilshaleassoc.org pro-
vides copies of the Bylaws and a membership
application form.

Gary Aho, Chairman

The information presented in this document has been prepared by the staff of
NOSA and is intended to give a snapshot of the status of oil shale technology
and projects, and is not endorsed by the principals of those technologies or
projects. NOSA has drawn upon publically available information.

Unocal Oil Shale Plant circa 1982

Innovative Technologies and Ideas

The resurgent interest in oil
shale has resulted in new tech-
nologies and proposed research
and development projects. A
partial list of projects receiving
attention during this period
follows:

Shel Mahogany Project

" Electric heated in-situ process
pilot tested in the field. Freeze
wall test in progress. Tests
planned on three RD&D leases
in Colorado.

Chevron

CO2 injected in-situ process
planned for testing at its RD&D
lease in Colorado.

AMSO

Indirect heated in-situ process
planned for testing at its RD&D
lease in Colorado.

OSEC

Surface retorting and under-

L

ground mining project in Utah
with mine opening planned in
the near term.

ExxonMohbil

In-situ Electrofrac process
under development with field
tests planned in the future.

Fhoenix WY

Microwave in-situ oil shale
process planned for testing in
the future.

Raytheon/Schlumberger

Microwave in-situ technology
tested at laboratory scale with
field tests in the planning stage.

CRE Energy

Surface retorting process com-
bined with coal gasification with
pilot testing planned in the fu-
ture.

Mountain West Energy

In-situ process that includes

hot gas injection and in-situ va-
por extraction.

independent Energy Part-
ners

In-situ process using geother-
mic fuel cells with plans for test-

ing in the field.
Blue Ensign Technologies

Surface retorting process using
liquid extraction tested at labo-
ratory scale. Funding being
sought for test in Australia.

Shale Technology Interna-
tional

Paraho surface retorting tech-
nology with pilot plant in Colo-~
rado where tests have been
conducted on oil shales from
around the world.

For more information see links
page on www.oilshaleassoc.org
and individual project web sites.

Shale Technology International
pilot plant near Rifle, Colorado
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OIL SHALE UPDATE

“You're talking about
tremendous
reserves—if we can
recaever up to one
trilfion barrels of oil,
that’s more proven
reserves than all of
the proven reserves in
the Middle East put
together.”

US Senator Orrin
Hatch
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New Entrants in the Oil Shale Arena

This period saw the en-
trance of several new busi-
nesses and leaders in the oil
shale arena.

American Shale 0il Co

EGL Oil Shale, LLC report-
edly closed a deal to sell
75% of its assets to IDT
Corporation. The new firm
is called American Shale Oil
Company, or AMSQO. The
President of the firm is
Howard Jonas, Chairman of
IDT and author of books on
management. Alan Burn-
ham, (PhD), Roger Day and
Claude Pupkin are the key
managers of the project on

EGL's Oil Shale RD&D Lease
in Rio Blanco County, Colo-
rado.

Howard Jonas is quoted as
saying “"We intend to pur-
sue, and are urging the
other participants in the
industry to join us in, an
open collaboration approach
to solving the challenges
that have stymied shale oil
extraction for decades.”

Schlumberger

Raytheon announced that it
was selling its oil shale
technology to Schiumber-
ger, a well known oil field

service company. The tech-
nology developed by Ray-
theon uses microwaves to
generate heat underground
to release shale oil from the
resource. Raytheon report-
edly developed the technol-
ogy with CF Technologies of
Massachusetts. Earlier the
Illinois Institute of Technol-
ogy and other firms experi-
mented with the use of mi-
cro waves to retort oil
shale.

Frank Smith—Western
Caolorado Congress

Frank Smith was named oil
shale coordinator for the
Western Colorado Congress.

Red Leaf— EcoShale Oil Shale Project in Utah

According to its web site,
the mission of Red Leaf
Resources Inc. is to de-
velop the Ecoshale In-
Capsule Process to bring
economical liquid hydrocar-
bon transportation fuels to
the market from uncon-
ventional hydrocarbons (oil
shale, tar sands, coal, lig-
nite) soon enough, and in
sufficient quantity, to sig-
nificantly impact economic
and political dependence
on conventional oil.

The Great Basin of the

western United States holds
some of the world’s richest
deposits of oil shale. The
states of Wyoming, Colorado,
and Utah together represent
more than a third of the
earth’s supply.

Red Leaf Resources, Inc owns
School Institutional Trust
Lands leases in

Utah containing approximately

1.5 billion barrels of oil.

The hydrocarbon resource is
world class and lies beneath
an average of 0.45t0 1.0
overburden ratio.

The property can sustain a
muiti-billion dollar mining
project which could produce
up to 50,000 barrels per
day -- more oil than all of
Utah's other conventicnal
output combined.

Red Leaf is currently plan-
ning for field testing of its
technology in Utah.

Oil Shale Exploration Company (OSEC) Project

OSEC has reported that it
has a three phase research,
development and demon-
stration (RD&D) program to
mine and process oif shale
from the Green River For-
mation in Utah.

Phase 1 began with the
signing of the BLM lease,
effective July 1, 2007, on
the 160-acre RD&D site of

the White River Mine, Oil
shale samples have been
sent to three independent
laboratories for testing. In
September 2007 OSEC
processed 300-tons of
crushed shale through the
Alberta Taciuk Process
(ATP) pilot plant in Calgary,
Canada.

During Phase 2, the Com-

pany plans to construct a
250-ton-per-hour process-
ing facility at the White
River Mine near Bonanza,
Utah. The facility would
include an on-site shale oil
upgrading plant and shale
oil product storage tanks.

During Phase 3, OSEC will
seek to secure the Preferen-
tial Lease Property so that
commercial operations can
be initiated.




Volume |, Issue |

Page 3

Shell Mahogany Research Project

Research and development
activities continue on Shell's
private property in the
northern Piceance Ba-

sin. Field activities have
been ongoing since 1996,
with the last heating test
successfully recovering oil
and confirming the viability
of Shell's In-situ Conversion
Process (ICP) technol-

ogy. The main currently
active project in Colorado is
the Freeze Wall Test (FWT)
where Shell is testing the
ability to isolate an area to
be heated, while protecting
the adjacent water-bearing
formations, by surrounding
the perimeter of the area to

be heated with a subsurface
curtain of ice. This is being
done in a novel application
of conventional engineering
technology typically used in
places such as construction
sites where soil moisture is
an issue. The FWT was con-
structed in 2006 and 2007,
became fully operational in
late 2007, and will continue
for 3-4 years as we learn
more about how best to
manage and protect
groundwater in proximity to
our operations.

In the next phase of testing,
Shell intends to propose a
pilot project on federal re-
search leases to demon-

American Shale Oil Project

(AMSO)

AMSO’s reported strategy is
to produce shale oil and gas
from the illite-rich oil shale
2000-ft below the surface of
its RD&D lease in order to
prevent contamination of
drinking water aquifers.
They are exploring how to
prove and best implement
EGL’s patented Conduction,
Convection, Reflux (CCR™)
retort concept.

Upon completion of the
RD&D program and ap-

proval, commercial opera-
tions employing these tech-
niques could start sometime
in the 2015 to 2020 time
frame. Production could
expand to the 100,000 bbl/
day rate over the course of
several years given favor-
able economics and accept-
able impacts.

The figure at the right is a
diagram of the initial field
test envisioned by AMSO.

Programmatic EIS for Oil Shale

Leasing

In December 2006 the Bu-
reau of Land Management
(BLM) issued a Draft Oil
Shale and Tar Sands Pro-
grammatic Environmental
Impact Statement (PEIS).

The purpose was to identify
those areas where oif shale
and tar sands resources are
present, decide which of
those areas will be open to
application for commercial
leasing, exploration and

development, and amend
the BLM’s applicable land
use plans.

Comments were encour-
aged from the public into
April of 2008.

The PEIS offered three op-
tions for oil shale develop-
ment, including a no-leasing
option. The BLM expects
several thousand com-

strate a fully integrated
application of com-
bined heating and freeze
wall technology.

The ultimate objective is to
make a decision about com-
mercial scale development
in the middle of the next
decade, depending on the
timing and results of ongo-
ing research and on the
timely development of a
supporting federal and state
regulatory scheme that fa-
cifitates its implementation,

Shell’s Office in Rio Blanco
County, Colorado

For more information, see
web site

www.shell.com/us/mahogany.
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“If commercial oil shale
leasing occurs, it will
not occur for a number
of years.”

Kent Walter, Field
Manager, BLM White
River Office, Meeker,
CO—3/20/08

ments. The issuance of a
Final PEIS and Record of
Decision is anticipated by
the end of 2008 if funding is
made available to BLM to
complete its work.

NOSA submitted comments
to BLM that focused upon
the factual content of the
document and can be found
on the NOSA web site:
www.oilshaleassoc.orqg .




MNational Qil Shale
Association

NOSA Celebrated One Year Anniversary

@ The mission of the National Oif Shale Association
(NOSA) is to educate the public about oil shale.

@ NOSA is a not-for-profit 501(c)(6) corporation.

The Association was formed in the 1970's when it ac-

tively engaged in oil shale education.

Now NOSA has been reinstated in response to a re-

newed interest in oil shale. The organizers of NOSA

have extensive experience in oil shale and energy de-

velopment.

There are two classes of membership: Sustaining and

Associate Members. Sustaining Members are profit

making firms and Associate Members are individuals

and not-for-profit groups.

@ NOSA’s Web Site at www.oilshaleassoc.org provides
copies of the Bylaws and a membership application
form.

Glenn Vawter, Executive Director
Naticnal Oil Shale Association
P.O. Box 3080
Glenwood Springs, CO 81601

Phone: 970-389-0879 ®
Fax: 970-945-2423
natosa@comcast.net
www.oilshaleassoc.org ®

Gary Aho, Chairman

Estonia Announces International Oil Shale Symposium
Tallinn, Estonia—june 8/10, 2009
In association with the Coforado School of Mines

httpi//www.oilshalesymposium.com

The information presented in this document has been prepared by the staff of NOSA and is intended
to give a snapshot of the status of oil shale technology and projects, and is not endorsed by the
principals of those technologies or projects. NOSA has drawn upon publically available information,
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innovative Technologies and ideas

A partial list of projects receiving
attention during this period

follows:

Shell Mahogany Project

Electric heated in-situ process
pilot tested in the field. Freeze
wall test in progress on private
land.

Chevron

CO2 injected in-situ process
planned for testing at its RD&D
lease in Colorado.

AMSO

Indirect heated in-situ process
with a unique ground water
protection strategy planned for
testing at its RD&D lease in

Colorado.
OSEC

Surface retorting and under-
ground mining project in Utah
with mine opening planned in
the near-term. See more infor-

mation on page 2.

ExxonMobil

In-situ  Electrofrac process
under development with field

tests planned in the future.
Raytheon/Schliumberger

Microwave in-situ technology
tested at laboratory scale with

field tests in the planning stage.
EcoShale

Modified insitu retorting proc-
ess being tested in Utah

Shale Technology Interna-
tional

Paraho surface retorting tech-
nology with pilot plant in Colo-
rado.
Independent Energy Part-
ners

Geothermic fuel cell process
with work being conducted at

PNNL.
PyroPhase

Radio frequency insitu process

Monarch Mining

Surface retorting process using
proven mining methods and
surface retort. Work conducted

at ldaho National Laboratory.

University of North Dakota

Process uses water and ethyl alco-
hol in a surface reactor to recover

shale oil.

CRE Energy

Process uses a rotary kiln fired
with hydrogen to reduce CO,
emissions.

QER Australia

Surface mine and retort evaluating
future commercialization approach
at Stuart plant near Gladstone.

For more information see links
page on www.oilshaleassoc.org

and individual project web sites.
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Colorado Water District issues water study

The Colorado Water Conserva-
tion District has recently issued
for comment a report titled

Energy Development Water

Needs Assessment (Phase | Re-
port). URS Corporation pre-

pared the report for the District
with the assistance of an advisory
group from industry, government
and private citizens. The report
covers the needs for water in
North Western Colorado
through 2050 for natural gas,
coal, uranium, oil shale and efec-
tric power generation. The
study estimated the direct de-
mands as well as the water re-
quirements for communities.
Phase Il will estimate water avail-

ability.

Western Energy Corridor Initiative

The Western Energy Corridor,
which extends from Alaska
through western Canada and
the United States, contains
some of the world’s richest
deposits of hydrocarbons and
energy minerals, including tril-
lions of barrels of oil equivalent
in place (BOE) of conventional
oil, natural gas, coal, oil shale,
oil sands, heavy oil and ura-
nium. Development of the
world-class unconventional
hydrocarbon resources within
this corridor, could help allevi-
ate U.S. energy supply vulner-

Programmatic EIS and Regulations

Due to the large potential water
demands for oil shale, it became

the focus of the report.

Assumed production levels
ranged from zero (2007-2017),
zero to 550,000 b/d (2018-2035),
and from zero to 1.55 million b/d
(2035-2050) with a mix of sur-

face and insitu retorting.

Direct water consumption was
assumed to be [.5 and 2.9 bar-
rels of water per barrel of shale
oit produced respectively for

insitu and surface retorting.

Total direct water demand
therefore equates to a maximum
of 112,625 acre-ft/year for the

maximum case described above.

ability, providing a strategic
source  of energy, including
liquids fuels and other products
far into the future.

Concurrent development of
unconventional fuels and other
energy and mineral resources
will create increasing competi-
tion for limited resources of
water, and impacts to air, habi-
tat, and wildlife in the region.
Local communities, infrastruc-
tures, and economies will face
increasing demand for roads,
electricity, law enforcement,

for Oil Shale Leasing

The Proposed Qil Shale and

Tar Sands Programmatic
Environmental Impact
Statement was issued in

final form in September
2008. BLM selected Alter-
native B as the Proposed
Plan Amendment. Alterna-
tive B makes 1,991,222
acres of oil shale lands
available for commercial
leasing in Colorado, Utah
and Wyoming. One million

acres of these designated
lands are in  Wyoming,
631,000 acres in Utah, and
360,000 acres in Colorado.
“Additional NEPA Analyses
will  be required before
leases will be issued for
commercial development.”

Draft regulations to estab-
lish a commercial oil shale
leasing program were is-
sued and comments sought

Indirect oil shale industry related
population increase for the maxi-
mum case was estimated to be
94,200. That equates to an addi-
tional estimated 21,100 acre-ft/yr
totaling 133,725 acre-ft/yr of water
demand for a 1.55 million b/d shale
oil industry.

The conclusions reached in the
study on oil shale are as follows:

&  Great uncertainty and chal-
lenge if commercial oil shale
industry emerges

@ On the high end (1.5 million
b/d) oil shale water demand
could exceed available com-
pact water

® Non compact sources of
water will be investigated in
Phase II {e.g. waste waters)

labor and other services as a
result of this development.

Therefore, this initiative is fo-
cused upon an effort to coordi-
nate, integrate, and organize
the scientific and engineering
efforts required to conclusively
evaluate the potential impacts
of this potentially large develop-
ment activity.

Entities from government, in-
dustry, national laboratories
and educational institutions are
investigating how to proceed
with this initiative.

from the public by BLM . As
of the writing of this report
final regulations had not
been issued.

A Congressional moratorium
prohibiting BLM from com-
peting the PEIS and regula-
tions was allowed to expire
September 30, 2008. No
other Congressional action
has been taken to date.

White River in Rio Blanco County
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