Ottawa Meeting of
the IAEE

On February 24, 1997, Dr. Lee
Schipper, Visiting Senior Scien -
tist at the International Energy
Agency in Paris spoke to the Ot-
tawa Section of the International
Association for Energy Eco-
nomics. Dr. Schipper, who will
remain on the IEA staff for the
rest of 1997, is assoclated with
Lawrence Berkeley Laboratory
of the University of California
and is a recognized authority in
the field of energy conservation.
His presentation, entitled 'Indi-
cators of Energy Use and E#fi-
clency—Human Activity, Energy
Consumption and Carbon Diox-
ide Emissions’ provided an up-
date on energy indicator activy
ties and gave a summary of the
key indicators. Most of his pre-
sentation dealt with the problem
of the deep interpretation of en-
ergy data and making meaning-
ful comparisons among nations.
The questions addressed in this

presentation were: 1) What are
indicators and what can we learn

from them? 2) How can we im-
prove them? 3) What we can and
cannot leam from interna tional
comparisons using indicators;
and 4} What is the role of indie
tors in monitoring energy effi-
ciency progress from 1990-20007
The IEA will be publishing a
book in this fieid shortly. In the
meantime, a set of overheads
from Dr. Schipper's talk is avail-
able at e-mail: dwalsh@magi.
com.

In June 1996, Natural Re-
sources Canada released a report
entitled Evolution of Energy Effi-
ciency in Canada {ISBN 0-662-
81049-X) which provides much
related Canadian information. it
is available at fax: (819) 994-1498.

Conference on CO,
Removal

The Third International Confer-
ence on Carbon Dioxide Re-
moval {ICCDR-3}) was held at
MIT on September 9-11, 1996.
The Conference coincided with
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the first major sequestering pro-
ject which is now in the start-up
phase at the Sleipner Vest field
in Norwegian off-shore waters.
Starting in October, 1996, about
one million tonnes per year of
CO; (which must be separated
from natural gas containing
about 9% of this gas to meet
market specifications of less than
2.5%}) is being sequestered in the
Utsira aguifer that overlies the
gas producing formation. (When
in fuli operation, this project witl
avoid a 3% increase in Norway's
emissions. Norway imposes a
tax of $US 35 per tonne on CO;,
emitted to the atmosphere.) The
announcement of this develop-
ment was both timely and en-
couraging for this meeting. Two
hundred and fifty delegates from
26 countries attended. There
were 125 papers listed in the
program of which 10 were from
Canada.

In the Plenary Session there
was general acceptance of the
view that the increase in average
world temperature should not be
allowed to exceed 2°C and that
the rate of increase should be
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limited to 0.1°C each decade.
Noteworthy in this session was
the presentation by Richard
Richels of the Electric Power Re-
search Institute, who reviewed
his work conducted with Prof.
Alan 5. Manne of Stanford Uni-
versity over the past few years
on the least-cost approach for
confroliing CO, emissions on a
world basis. These studies prop-
erly focused upon the concentra-
tion of CO, in the atmosphere
{not emissions to the atmo-
sphere) and showed that costs
could be much reduced by relax-
ing the requirement for both
where and when control mea-
sures are applied: cosis are low-
est when full international col-
laboration is allowed with the
timing kept flexible to allow a
full service life for the existing
capital stock. This paper gener-
ated some confroversy since it is
counter to the intuitive view that
the sooner efforts are made to
reduce emissions the better. Fur-
thermore, the rate of increase of
temperature in the early years
might well exceed the 0.3°C each
decade, limiting value.

The Conference focused on
technologies that might help al-
low the continued use of fossil
fuels if CO, emissions are lim-
ited in the future because of
greenhouse gas emissions. Most
papers dealt with the core fopic
of how to effectively capture
CO, from large stationary
sources and the subsequent stor-
age or use of this gas. Additional
papers discussed econornics, life
cycle assessments, and compar-
isons to other mitigation options.

The technical papers were
grouped into sessions dealing
with chemical solvents, ocean
storage (with many contribu-
tions from Japan}, chemical pro-
cesses, membranes and other
novel separation techniques,
geological storage, full fuel cycie
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analysis, cornbustion in oxygen,
microalgae systems, biomass and
co-firing practices, novel ap-
proaches and other energy cy-
cles. Policy and implementation
issues were also addressed.
Progress was evident in many
fields and, although projected
costs are still high, several pa-
pers dealt with technical evalua-
tions and comparisons of the
many different options. There
are perhaps too many choices at
present. Advances were found in
the field of separating agents
and in flue gas contacting
schemes for application to the
conventional combustion pro-
cess. Studies continue for the in-
tegrated-gasification combined-
cycle option for coal and the
combined cycle process for natu-
ral gas. Processes based upon the
combustion of fuel in oxygen are
gaining favour because of the
reduced cost of the separation of
CO, despite the increased cost of
using oxygen in place of air.

As far as sequestering is con-
cerned, there are three main op-
tions under consideration: in the
forests, in the oceans, and in
reservoirs and aquifers. The first
option, storage in forests, is
probably the cheapest but is
limited in scope. Storage at
depth in the oceans is essentially
without limit, but a paper by Ju-
dith Kildow examined the politi-
cal factors bearing on the public
acceptability of this option with
sobering results. Use in the en-
hanced recovery of oil and gas
{an existing technology) and
storage in depleted natural gas
reservoirs or in aquifers offers
both practicality, acceptability
and the ability to accommodate
large volumes of this gas.
Whether an option exists for the
large-scale utilization of cap-
tured CO; in chemical processes
for the production of other mate-
rials remains controversial.

The final Panel Session dealt
with the question: Where do we
go from here? One speaker
called for more actual research
and fewer studies. Another ex-
pressed the view that his grand-
chiidren, looking back in the fu-
ture, would be dissatisfied with
the progress at this conference.
Nevertheless, it may be said that
there is an evolving option for
the capture and sequestering of
CO, which at least one speaker,
Wim Turkenburg of the Univer-
sity of Utrecht, believes is essen-
tial if present control targets are
to be met.

The next meeting in this series
will be held in Interlaken,
Switzerland, August 30-Septem-
ber 2, 1998, under the new title of
International Conference on
Greenhouse Gas Control Tech-
nologies (GHCT-4). The meeting
will now be formally coordi-
nated with those organized by
the IEA Greenhouse Gas R&D
Programme which wili become
the sanctioning organization.
The papers presented at ICCDR-
3 were published in 1997 as a
special volume of the British
journal Energy Conwversion and
Management. More information
on [CCDR-3 may be found at the
following Web Site: http:/ /web
-mit.edu/energylab/icedr3/info.

The IEA Greenhouse Gas
R&D Programme is organizing a
meeting on Technologies for Ac-
tivities Implemented Jointly un-
der the Framework Convention
on Climate Change to be held in
Vancouver May 26-29, 1997, In-
formation and recent news on
Activities Implemented Joinfly
may be found on the Web at J1
Online (http://www.ji.org/).



Alliance for
Responsible Energy
Alternatives

The Alliance for Responsible En-
ergy Alternatives (AREA) held
its Second National Climate
Change Conference in Ottawa,
September 26, 1996. Founded in
1994 by a coalition of industry,
iabour and municipalities from
across Canada, AREA provides a
forum to reflect the views and
represent the interest of a broad
cross-section of Canadians in the
Climate Change debate. It has 47
members at present and is asso-
ciated with the International
Climate Change Partnership.
The Ottawa meeting was at-
tended by about 95 delegates.

The meeting was conducted in
four panel sessions after intro-
ductory remarks by John Red-
fern, Lafarge Canada Inc. and
Eric Newell, President and CEQ
of Syncrude Canada. FH.A.
Clarke of Environment Canada
brought greetings from his Min-
ister, the Hon. Sergio Marchi,
and reviewed the status of the
negotiations following the July,
1996, Conference of the Parties
(COP2} to the UN Framework
Convention on Climate Change
(FCCC). Mr Clarke confirmed
the government's interest in the
Voluntary Challenge and Reg-
istry (VCR) and in Activities
Implemented Jointly (Al]) with
other, particularly developing,
countries.

The First Panel was chaired by
Josh Mendelsohn of the Cana-
dian Imperial Bank of Commerce
under the title Climate Change
and its Impact on Competitive
Position. Jim Frank of the Con-
ference Board of Canada began
by presenting an overview of his
group's analysis of the position
of the Canadian economy for the
next few years. He expressed

concern over the rising level of
consumer debt. Mr Frank also
noted that the Canadian dollar
was trading lower than its Pur-
chasing Power Parity level with
respect to the US doliar and thus
may be expected to rise some-
what. His concern was that the
gain in Canadian productivity in
the coming period may not be
sufficient to offset this expected
rise. Paul Wacko of Inland Ce-
ment cailed attention to the need
for maintaining Canada's com-
petitive position in world trade.
Henry D. Jacoby of MIT pre-
sented a summary of the work of
the now well-known Joint Pro-
gram on the Science and Policy
of Global Change at that institu-
tion. Using the proposal of the
Association of Small Island
States (AOSIS) for reduction in
emissions as his base case, he
showed that substantially less
cost was incurred by allowing
cooperation between developing
and developed nations. There
was even an advantage, al~
though smaller from cooperation
among OECD countries alene.
Sc-called 'leakage' of emissions
to non-OECD countries {arising
from the relocation of fossil-fuel
using industries to countries
with no control limits) was pro-
jected as being surprisingly
small at 8%, although it could be
as high as 15%. Jim Popowich of
Fording Coal also called atten-
tion to the need to keep competi-
tive trade considerations in mind
from the prospective of the
Canadian coal industry.

The Second Panel dealing
with the Manufacturing Sector—
Including Transportation, Capi-
tal Stock Turnover, Regulatory
and Marketing Impacts was
chaired by Michael Cloghesy,
Président of the Centre Patronal
de 'Environnement du Québec
who, in his introductory com-
ments, stressed the need for in-

dustry and government to work
together and noted the impor-
tance of regional interests. Mary
Class, Environmental Consultant
to the European Conference of
Minis ters of Transport, explained
the importance of controlling
emissions from the ftransport
sector. Twenty-five per cent of
the CO, emissions in Europe are
from this sector, of which 80%
arise from road transport. Cars
account for about two-thirds of
the road transport total. Road
freight is increasing 5% and cars
3% per year: air transport is also
rising rapidly. Joha Shiller of
Ford Mo tor Company noted that
there were about 625 million
vehicles arcund the world and
explained some of the factors in-
volved in increasing their fuel ef-
ficiency. His company was ex-
amining an all aluminum car
and also hybrid fiy wheel/ en-
gine/electric drive trains among
its many activities in this field.
He expressed the hope that the
problem would not be treated in
a 'sector-specific’ way by such
means as tighter CAFE stan-
dards because of the difficulties
in increasing efficiency in the
auto sector. David Egar of Envi-
ronment Canada agreed reduc-
tion in emissions must be made
in step with other nations and
that, while the VCR program
was effective in the energy-in-
tensive sector, it was less so in
the commercial and transport
sectors. Dennis Rogoza of British
Columbia Environment, Lands
and Forests focused on the smog
problem in the Lower Mainland
region of his Province and is re-
lationship to CO; reductions in
the BC Clean Action Plan. About
one-half of the latter such emis-
sions are from vehicles in BC,
The Province is growing about
3% per year in population and it
will not meet the 1990 level by
2000 objective mainly on this ac-
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count. A new Clean Air Act is
planned and a Discussion Paper
will be released early next year.
Malcolm Rowan of the Alliance
of Manufacturers and Exporters
focused upon the question of en-
ergy embodied in Canadian ex-
ports and the need to get 'credit’
for the emissions associated with
this energy.

The Luncheon Speaker was
Dr. Sallie Baliunas of the George
C. Marshall Institute. She threw
doubt on both the conclusions of
the Second Assessment Report
(SAR) of the Intergovernmental
Panel on Climate Change (IPCC)
and the process by which its re-
port was edited. The main tech-
nical point at issue is the way in
which water vapour is handled
in the General Circulation Cli-
mate Models. She believes the
climate is warming very slowly,
if at all, and that there is no need
for control measures at the pre-
sent time.

The Third Panel was chaired
by John Dillon of the Business
Councii on National Issues and
dealt with the FCCC Process:
Accomplishments, Concerns, Fu-
fure Roles and Direction. The
first speaker, Hans Buwalda of
Woodward Clyde Consultants of
Qakland, California, drew upon
his previous experience in New
Zealand. He believes the FCCC
process started well but there
has been insufficient analysis
and assessment conducted to
reach binding agreements at the
COP3 meeting scheduled for
Kyoto in December of 1997. He
showed how individuai coun-
tries have special problems. Up
to now, 80% of the electricity in
New Zealand has been gener-
ated from renewable sources
(hydro and geothermal) buf now
that country will need to turn to
more fossil fuel generation for
additional electricity as it grows
economically. The burden of
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meeting its commitments are
thus greater than eisewhere.
William F. (FKeefe of the Ameri-
can Petroleum Institute and
Chairman of the Global Climate
Coalition criticized the IPCC
process and, particularly, the
editing phase of the SAR. His
message was "go slowly.” David
Grimes of Environment Canada
defended the IPCC process and
explained that there would be
three Working Groups in the fu-
ture and that more workshops
were scheduled. Special atten-
tion will be directed to the con-
cerns that had been raised at the
meeting. The Third Assessment
Report is due about 2000.

The Fourth Panel, chaired by
Lucie Edwards of Foreign Affairs
and International Trade Canada,
dealt with the International
Agenda. The first speaker, M.Z.
Cutajar, Executive Secretary to
the FCCC, departed from his
prepared remarks to also defend
both the IPCC conclusions and
its process. He stated that the
objections raised had long being
known to those involved in the
process and were nothing new.
He noted that there was no
alarmism in the IPCC SAR and
that if, anything, the prose em-
ployed was too flat. He de-
scribed the difficult road that lay
ahead to COP3 in Kyoto by giv-
ing an appreciation of the posi-
tions of a number of different
countries as well as groups such
as QPEC. Bernarditas de Castro
Muller of the Philippine Mission
to the UN in Geneva described
the problem from the point of
view of a developing country.
Though these countries have
made no commitments in the
FCCC negotiations, increasingly
international aid agencies re-
quire such environmental issues
to be addressed. In this connec-
tion, Charles Feinstein described
the World Bank's program to

assist developing nations
through the introduction of be-
nign technologies and the way
this institution attempts to lever-
age its investments. For the short
term, the Bank attempts to "buy
time’ with efficiency improve-
ments and the like until the long-
term sustainable (mostly renew -
able) technologies are ready. He
described a number of exampies
of the Bank's investments in
Brazil (biomass electricity), India
(wind farms and solar-thermal
electric generation), and the
Philippines (geothermal). Vivek
Tulpulé of the Australian Bureau
of Agriculture and Resource
Economics (ABARE), an inde-
pendent semi-official agency,
stressed the need for equitable
policies as well as the more
common tests of effectiveness
and efficiency to make the FCCC
negotiating process work. He
believes tradeable quotas give
the best combination of the three
tests by presenting a series of
calculations of 'welfare losses’
from emission commitments
(including values for Canada). Y.
Hosoya, Tokyo Electric Power
Company, presented a summary
of the position of Japan from the
point of view of a large utility
that supplies about one-third of
that country's electricity. That
couniry is developing a major
‘'decarbonization’ strategy step-
by-step. This long panel session
concluded with a presentation
by Ambassador Mark G. Hamb-
ley, US Special Representative to
the UN Commission on Sustain-
able Development and Climate
Negotiator. He described the
new framework developed by
the US for its participation in the
FCCC negotiations because, in
the view of his country, the sys-
tem was not working and that
the actions taken were not
enough. There are three main el-
ements to the US framework: 1)



the need for binding targets in
the medium term which should
be flexibie, and include provi-
sions for Activities Implemented
Jointly and emissions trading; 2}
a focus on reducing concentra-
tions of greenhouse gases in the
atmosphere in the longer term;
and 3) recognition of the impor-
tant role developing countries
will play in the future in resolv-
ing this problem.

The Proceedings of the Second
National Climate Change Con-
ference were published in De-
cember 1996, and are available
from AREA, 1840 Manulife
Place, 10180101 Street, Edmon-
ton, Alberta, T5] 354 (Fax: (403)
441-9849). Previous to the meet-
ing, the AREA Board approved
an extension of its activities for
at least another three years.

New Reports

National Energy Board

DEREGULATION OF NATURAL
GAS

In November 1996, the National
Energy Board (NEB) released
Ten Years after Deregulation, the
seventh in a series of Natural
Gas Market Assessment Reports
prepared as part of the Market-
Based Procedure adopted by the
NEB in July 1987. The purposes
of this report are to: 1) review
the changes that have taken
place in the Canadian natural
gas market in the 10 years since
this market was deregulated; 2)
describe the current functioning
of the market; and 3) assist the
Board in assessing whether or
net the market is generally oper-
ating in such a way that Cana-
dian requirements for natural
gas are being met at fair market
prices.

In the summary, it is stated

that "natural gas has emerged as
a comrnodity that can be traded
on a short-time basis in a highly
{ransparent spot market. The ef-
ficiency of the gas market has
been enhanced by the develop-
ment of a spot market and asso-
ciated futures markets, and by
improvements in the gas trans-
portation systemn. ... The impor-
tance of aggregators as gas sell-
ers has diminished as marketing
companies have taken up a large
share of the gas sales market. ...
There has been a steady growth
in gas consumption in Canada
during the past ten years, with
the most rapid growth occurring
in the industrial sector. ...There
has been a spectacular growth in
Canadian gas exports in the last
ten years, as exports quadrupled
from the 1986 level. [Canada
now supplies about 13% of US
gas consumption] ... The North
American gas market has be-
come increasingly integrated
over the past decade. ... Canadi-
ans who purchase gas from Al-
berta have paid prices which
have been equal to or less, on
average, than prices paid by ex-
port buyers for Alberta-sourced
gas...The current initiative i the
US to deregulate electric power
markets eventually could have a
large impact on the gas export
market.” The report also notes in
Appendix II, which deals with
Price Signals for Pipeline Expan-
sion, that "since January 1995,
the value of pipeline capacity
going east has been greater than
regulated pipeline tolls. In con-
trast, the value of capacity going
to California has been less than
regulated tolls.” In consequence,
it is expected that new pipeline
extensions will be directed to
markets in the Midwest and
Northeast US.

This report, catalogued as
ISBN 0-662-25193-8.311, is avail-
able from the National Energy

Board, Sixth Avenue SW, Cal-
gary, Alberta, T2P 3H2 (Fax:
(403) 292-5503).

LONG-TERM CANADIAN
NATURAL GAS CONTRACTS:
AN UPDATE

On January 30, 1997, the Na-
tionai Energy Board released an-
other in its series of Natural Gas
Market Assessment Reports enti-
tled Long-term Canadian Natural
Gas Contracts: An Update which
follows a report on the same
subject issued in August, 1992,
This report provides a compre-
hensive descriptive analysis of
the changes that have occurred
in the nature of long-term con-
tracts governing the sale of west-
ern Canadian gas in the domestic
and export markets from 1991 to
1995. The study analyzes con-
tract terms and conditions but
not gas flows or prices. Over this
period, both Canadian gas pro-
duction and exports increased
markedly.

Prior to natural gas deregula-
tior during the mid-1980s, Cana~
dian and US buyers secured vir-
tually ali their gas supply re-
quirements through long-term
contracts. These contracts
formed the basis for financing
underlying exploration and de-
velopment programs, and the
pipeline projects necessary to
develop the industry. There
were only a relatively small
number of buyers or sellers.
Most marketers of western Cana-
dian gas were supply aggrega-
tors that were usually associated
with a Canadian pipeline. The
daily quantity under most con-
tracts was typically very large,
often exceeding 5.7 million m3
(200 million ft3) per day.

This report surveys the
changes since that era. End-users
now elect more-and-more to
purchase their gas requirements
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directly from producers and
marketers under short-term con-
tracts although more recently,
US gas marketers have emerged
as a new market for gas pur-
chased under long-term con-
tracts. The volume of gas ex-
pected to be contracted under
such arrangements is expected to
grow, although the terms of
these contracts will likely be 10
years or less. There is now more
reliance upon prices discovered
in futures trading markets.

Copies of this 33-page report
(ISBN 0-662-25338-8), together
with the glossary and an ap-
pendix listing contracts now in
effect by destination of gas, are
available from the National En-
ergy Board.

STRESS CORROSION CRACKING
ON CANADIAN OIL. AND GAS
PIPELINES

The National Energy Board re-
leased the report of an inguiry
conducted by a Panel of three of
its Members entitled 'Stress Cor-
rosion Cracking (55C) on Cana-
dian Oil and Gas Pipelines' on
December 19, 1996. This Panel
was established after a number
of recent pipeline failures were
attributed to SSC: there have
been 22 failures including 12
ruptures attributed to this cause
mostly since 1985 on pipelines
coated with polyethylene tape
which were newly installed be-
tween 1968 and 1973. This coat-
ing has tended to separate from
the pipe and so allow moisture
to contact the underlying steel.
Because polyethylene tape is an
elecirical insulator, it shields the
stee] from normal cathodic pro-
tection measures. This problem
has been encountered in other
countries and the NEB believes
that this report will be helpful
elsewhere.

S3C on pipelines begins when
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smali cracks develop on the out-
side of the buried pipeline. These
cracks are initially not visible to
the eye and are most commonly
found in colonies, with all the
cracks positioned in the same di-
rection. Over a period of years,
these individual cracks may
lengthen and deepen, and the
cracks within a colony may join
together to form longer cracks.
This condition can exist in
pipelines for many years since
the problem develops slowly.
The NEB believes that the 5SC
problem can be managed suc-
cessfully and the report makes a
number of specific recommenda-
tions in this regard. It is nofe-
worthy that the report states that
there is no clear evidence of a
threshold level of pressure that
SCC will not initiate and grow
and, conseguently, & reduction in
operating pressure will not pre-
vent failure and would be very
costly to the industry. It does
note, however, that decreasing
the pressure means that a larger
defect would be required before
failure.

Copies of this 158-page report
(including appendixes), dated
November 1996, and catalogued
as MH-2-95 (ISBN 0-662-25246-
2), are available from the Na-
tional Energy Board

Newsletters of the IAEE

The Fall 1996 Newsletter of the In-
ternational Association for En-
ergy Economics contains edited
versions of a number of presen-
tations of general interest given
to the 19th International Confer-
ence of the Association held in
Budapest in May 1996. These
presentations include an exten-
sive overview of "The Outlook
for Qil Demand, Supply, and
Trade in the Asia-Pacific Region
to 2005' by Fereidun Fesharaki;
'Energy Policies of South Africa’

by Philip Swanson; 'Evolution
and Outlook for Fossil Fuel Pro-
duction: Costs’ by Jean Masseron
and Jean Philippe Cueille; an in-
teresting review of 'The North
American Energy Scene' by John
H. Lichtbau; an assessmemt of
‘Opportunities for Western Com-
panies in the Former Soviet
Union' by Thorleif Enger; 'Is a
Third Oil Crisis Looming Before
the End of the 1990s?" by Mam-
douh G. Salameh; and the Prob-
lems of Liberaliza tion/Privati za-
tion' by Antoni Goszez and Jerzy
Michna.

The Winter 1997 Newsletter of
the International Association for
Energy Economics contains sum-
maries of several interesting pre-
sentafions given at the Associa-
tion's 17th Annual North Ameri-
can Conference heid in Boston,
October 27-30, 1996. These in-
clude papers by: Keith Hamm
"The Impact of Deregulation on
the Qutlook for the Oil Industry;’
William F. Hecht 'Choice in Elec-
tricity: Sound Public Policy;
Wolfgang Pfaffenberger 'Deregu -
tation of the Electricity Sector in
Germany;' three reports from the
UK by M.]. Parker 'Will Domes-
tic Competition Benefit Gas and
Electricty Consummers?,’ 'Is Com-
petition in Eleciricity Markets
Compatible with Security of
Supply? and 'The Qutlook for
UK Coal: Short-term Plenty,
Long-term Famine?,' Morris A.
Adeiman 'No OPEC; and Mam-
douh G. Salameh ‘Saudi Oil
Power Keeping Iran's Economy
in Check.' The Newslefter also
contains a survey report on the
October Annual North American
Conference by Paul Roberts,
Sylvia Bennett and Gary Fla-
harty.

Further information may be
obtained from the IAEE at 28790
Chagrin Boulevard, Suite 210,
Cleveland, Ohio 44122, Web site:
http:/ /www.JAEE.org or Fax:



(216) 464-2737.

Report on Environment and
Sustainable Development

The first Commissioner for the
Environment, Brian Emmett,
was appointed in July 1996.
Brian Emmett is a public servant
of long experience with both
Environment Canada and Natu-
ral Resources Canada. The posi-
tion of Commissioner for the
Environment, which is located
within the Office of the Auditor-
General of Canada, was estab-
lished by Parliament to moniter
activities in this field throughout
the government.

On March 3, 1997, the Com-
missioner's first Report on the
Environment and Sustainable De-
velop ment was reteased. The Re-
port, which includes an interest-
ing section on the definition of
Sus tainable Development, exam-
ined 42 existing federal audits
and found 70% of them cited
problems with the implementa-
tion of environmental measures.
The difficulty in meeting the in-
ternational commitment to re-
duce the emissions of green-
house gases to their 1990 levels
by 2000 was acknowledged. In
addition to the annual report, the
legislation enables the Auditor-
General to report to Parliament
on behalf of the new Commis-
sioner on urgent matters at any
time.

In the coming year, the Com-
missioner's office will focus on
climate change, ozone depletion,
environmental degradation, and
the health of Canada's fisheries.
Twenty-four federal depart-
ments and agencies are sched-
uled to prepare their sustainable
development sirategies by De-
cember 1997,

Copies of this bilingual Report
(ISBN 0-662-62842X) may be ob-
tained from the Auditor General

of Canada, 240 Sparks Street,
Stop 10-1, Ottawa, Ontario, K1A
OGS (Fax: (613) 954- 0696; E-Mail:
green-report@oag-bvg.ge.ca).

Canada’s Energy Qutlook
1996-2020

The Department of Natural Re-
sources released iis 1996 update
of Canada’s Energy Outlock at the
time of the regular meeting of
Environment and Energy Minis-
ters December 11-12, 1996. A
number of copies were circu-
lated in advance to those inter-
ested in the energy field for the
purpose of consultation. The
Outlogk is prepared to develop
views within a consistent frame-
waork, identify pressure points
and to undertake policy analysis.
The energy projections are the
government's official reference
case and, as such, are used for
the review of Canada's progress
under the National Action Pro-
gram for Climate Change. The
most important change in the
two-year period since the last
Outlook was released in 1994 is a
drop in the estimate of green-
house gas emissions expected in
2000 to a 9.7% increase from 199¢
in comparison with the earlier
estimate of a 12.5% increase be-
tween those years. The oil price
scenario used in the economic
calculations has lower prices
than those used previousiy-5US
18 in the 1996 Cutlook for 2000
as compared fo $US 20.95 in the
1994 version for that year. Spot
market prices were somewhat
higher in December 1996.

As in previcus Outlooks, there
is much detailed information in-
cluding estimates of energy de-
mand by sector and projected
supply/demand balances for the
principal energy sources. Net oil
exports are expected to continue
to increase until 2000 and then
decline gradually thereafter. The

assumptions used in the econo-
metric calculations are clearly set
out. [t is apparent the authors
anticipate no major surprises be-
fore 2020,

Copies of Canada’s Energy
Cutlook 1996-2020 are available
from the Communications Sec-
tor, Department of Natural Re-
sources, 580 Booth Street, Ot-
tawa, Ontario, K1A 0E4.

Report on the Rational Energy
Program

Released on September 25, 1996,
The Rational Energy Program
was developed in consultation
with members of the Climate
Action Network from across
Canada and co-ordinated by the
Sierra Club of Canada. The Net-
work, a non-government group-
ing of some 80 organizations in
Canada, is connected to similar
activities in a number of other
countries. The Program is a
package of initiatives designed
to improve energy efficiency in
the transportation, building and
industrial sectors, and increase
the use of renewable energy in
the electricity sector. There is no
nuciear component of the Pro-
gram, The results of the econo-
metric analysis employed indi-
cate adoption of the measures
recommended would resultin a
drop in secondary energy de-
mand by 13% by 2010 together
with an associated reduction of
CO, emissions by 22% relative to
a reference 'business-as-usual’
case developed by Natural Re-
sources Canada. The consultants,
Informetrica Limited, conciuded
that the program was alsc a sub-
stantial job creator though condi-
tions vary in different provinces.

The main economic instru-
ments employed are a blend of a
carbon tax on fossil fuels and
higher taxes on transportation
fuels. The revenue from these
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taxes is used fo reduce the
Goods and Services Tax from 7
toc 5.5% with the aim of revenue
neutrality. The more restrictive
CAFE standards on vehicies and
the higher gasoline and diesel
fuel taxes recommended, how-
ever, would require concerted
action with the US to be feasible.
The report recommends a series
of activities to be undertaken as
first steps in the various regions
of the country.

The Rational Energy Program
is a set of comprehensive mea-
sures that would affect almost all
aspects of the Canadian economy
and thus would require consid-
erable public support for imple-
mentation. Copies may be ob-
tained from the Sierra Club of
Canada, 1 Nicholas Street, Suite
412, Ottawa, Ontario, KIN 7B7
{Fax:(316) 241-4611: e-mail: sierra
@web.net}

Sector Competitiveness
Framework for Petroleum
Products

On October 7, 1996, Industry
Canada released Petrolenm Prod-
ucts: Part 1-Querview and Pros-
pects as the first in a series of 29
Sector Competitiveness Frame-
work Reports (SCFs). Prepared
as a collaborative effort between
Industry Canada and the indus-
try concerned, SCFs are intended
to provide strategic information
to industry stakeholders, and to
decision makers, investors and
other industry observers. The
repori on Petroleumn Products
has sections on major trends in
the industry, places it in both
national and international con-
texts, reviews changing condi-
tions in both the refining and re-
tailing sectors, and deals with
profitability and environmental
issues. Much useful statistical in-
formation is included. Some
105,000 people were employed
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in the industry in 1994 when
revenues of $25 billion were
generated.

This report has been prepared
as a basis for further discussion
of issues and resolutions with
key stakeholders. The outcome
on these discussions will be pub-
lished in Part 2-Framework for
Acfion in late 1997, Further in-
formation concerning both the
subject matter and the process
foilowed may be obtained from
Ms. Cindy Cristopher of Indus-
try Canada at 25 Queen 5. Ot-
tawa, K1A 0HS (E-Mail: cristo-
pher.cindy@ic.ge.ca or Fax (613)
941-2463).

Copies of Petroleum Products:
Part 1-Overview and Prospects
{ISBN 0-662-24740-X) may be ob-
tained from Industry Canada at
the above address (Fax:(613) 941-
(0390; E-Mail: order.commande
@ic.ge.ca and there is also access
to this report at the following
Web Site: http://strategis.ic.gc
«ca /scf)

Annual Report of the Energy
Analysis Divison

The Annual Report of the Energy
Aralysis Division of Berkeley
National Laboratory operated by
the University of California pro-
vides a succinct review of pro-
gress on the very large number
of projects underway at this in-
stitution in the fieid of the effi-
cient utilization of energy. The
report is divided into three sec-
ions: International Energy and
the Environment; Energy Eco-
nomics, Markets and Policy; and
Buildings and Their Environ-
ment. The report makes interest-
ing reading as it comes at a time
of dwindling government sup-
port for activities in this field.
Especially noteworthy are the
sections on cooperation with a
large number of countries
around the world. The Energy

Analysis Program may be
reached on the Web at hitp://
eande.jbl.gov/EAP/EAP.htmi,
The report may be obtained from
the National Technical Informa-
tion Service, US Department of
Commerce, 5285 Port Royal
Road, Springfield, Virginia, US
22161.

New Journal in the Energy Field

A new Journal of Energy Finance
and Development, edited by Dr.
Musa Essayyad of the School of
Business of the University of
Alaska at Anchorage, has begun
publication on a semi-annual
basis (ISSN 1085-7443). The first
issue contains seven papers
heavily weighted to oil matters
in this field both in the US and in
other countries, including a pa-
per from an author from OPEC.
The journal may be obtained
from JAI Press Inc, P.O. Box
1678, Greenwich, Connecticut,
06836-1678 {Fax: (203) 661-0792).

New Books of Interest

= Politics of Climate Change: A Eu-
ropean Perspective edited by Jill
Jéger of the International Insti-
tute for Applied Systems Analy-
sis and Tim O'Riordan of the
University of East Anglia is a
study of the political science of
compliance with the Framework
Convention on Climate Change
(FCCC). One major finding of
the study is that governments
wishing to successfully imple-
ment a climate policy should
avoid labelling it as such. The
study also found that while the
FCCC is taken seriously in some
parts of all governments, there is
no infegrating focus within gov-
ernments on the issue of climate
change. This book, catalogued as
ISBN 0-415-12573 is available
from Routledge Publishing, Lon-
don.



* Aquifer Disposal of Carbon Diox-
ide-Hydrodynamic and Mineral
Trapping edited by Brian Hitchon
deals with research carried out
mainly by the Alberta Research
Council over the period 1993-5
with nine chapters covering all
aspects of this subject as related
to the situation in that province.
This book is available from Geo-
science Publishing Limited, Box
79088, 1020 Sherwood Drive,
Sherwood Park, Alberta T8A
353

® The Future Population of the
Worid: What Can We Assume To-
day?, edited by Wolfgang Lutz
(ISBN 1 85383 349 5), which is
based upon studies conducted
by the International Institute of
Applied Systems Analysis
(ILASA with the following Web
Site~http:/ /www iiasa.ac.at),
was published in October 1996.
The probabilistic projections
suggest that the world's popula-
tion, which has quadrupled over’
the past 8¢ years, may never
double again. The world's popu-
lation is expected to reach 7.9
biilion in 2020, 9.9 billion in 2050,
and 10.2 billion by 2100 in the
most probable scenario. Four re~
gions - Pacific OECD countries,
Eastern Europe, Western Europe,
and the European part of the
former Soviet Union-are pre-
dicted to experience population
declines before 2050. The editor
alsc notes that "within less than
three decades, China's old-age
dependency burden will be
higher than North America's and
about the same as that currently
in Western Europe.” (The United
Nations has also published re-
vised population estimates for
the world in 1996 which are
slightly lower than those in the
IIASA study.) This book is pub-
lished by Earthscan Publications
Ltd. of England (ISBN 1 85383
349 5} and further information
may be obtained from IIASA

{Fax: +43 2236 73 149).

» The UK Experience—A Model or a
Warning edited by Gordon
MacKerron and Peter Pearson
(ISBN 1-86094-022-6) is a com-
pendium of a conference held by
the British Institute of Energy
Economics at Warwick Univer-
sity. Forty-five authors have con-
tributed to this book which deals
with the recent and complicated
history of energy in the UK
(Published by Imperial College
Press, London, 510 pages.)

* New Publications from the
Royal Institute of International
Affairs. The Energy and Envi-
ronmental Programme of the In-~
stitute is releasing two new
books of interest to the energy
field entitled The Geopolitics of
Energy by John V. Mitchell and
Transforming Electricity: The Com-
ing Generation of Change by Walt
Paterson, four further reports in
the series 'Renewable Energy
Strategies for Europe,' and an
occasional paper entitled 'Shar-
ing the Effort: Options for Dif-
ferentiating Commitments on
Climate Change.” For Canada
and the US, copies may be ob-
tained from the Brookings Insti-
tute at 1775 Massachusetts Av-
enue NW, Washington DC,
20036 (Fax: (202) 707 6004).

Short Notes

* The Minister of the Environ-
ment, the Hon. Sergio Marchi,
introduced a number of mea-
sures to reduce pollution from
vehicles on March 3, 1997. The
amount of benzene allowed in
gasoline will be cut in half and
allowable sulphur levels will be
reduced 0 no more than 0.05%
in diesel fuel, among a wide va-
riety of measures announced.
The Minister encouraged On-
tario to begin a mandatory in-
spection system for vehicles

along the lines of that already in
operation in BC in the Vancou-
ver and Lower Mainland regions
of that Province. Many of these
changes have been discussed
previously by the Canadian
Council of the Ministers of the
Environment, and these mea-
sures were supported by the
Canadian Vehicle Manufactur-
er's Association who wish har-
monization with similar regula-
tions in the US.

¢ The logen Corporation of Ot-
tawa has continued its efforts to
devise a way of producing
ethanol as a fuel for vehicles
from celliulose in wood wastes
by the action of enzymatic pro-
cesses. The company has so far
spent about $30 million in its re-
search efforts, and is in the
planring stages for a $200 mil-
lion facility to demonstrate the
technology on a larger scale.

* On QOctober 18, 1996, Commer-
cial Alcohols Ltd. began the con-
struction of a corn-to-ethanol fa-
cility in Chatham, Ontario that is
expected to cost $153 million.
Production is scheduled to begin
in December 1997, or January
1998. Much of the 150 million
litres of ethanol to be produced
each year will be added to gaso-
line marketed by the Sunoco
company. The company expects
to spend about $53 million per
year on the purchase of locaily-
gTOWT: COIT.

* Electric Vehicles: A new book
entitled The Car that Could by
Michael Shnayerson (Random
House, New York, 1996) re-
counts the story of the develop-
ment of the electric wvehicle
known as the EV1 by General
Motors Corporation. General
Motors began leasing its EV1
electric car December 5, 1996, in
the Los Angeles, San Diego,
Phoenix, and Tucson areas based
upon a sticker price of $US
33,995. Applicable tax credits
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may, however, reduce this price
10% or more. The company ex-
pects the typical EV1 buyer will
be 35 to 54 years old in a house-
hold with an annual income of
$US 125,000 or more and at least
one other car. The EV1, built
with an aluminum frame, has a
normal range of 125 km.

Chrysler Corporation, in co-
operation with Arthur D. Litile
Inc. of Cambridge, Mass., is con-
tinuing the development of a
process designed for on-board
use in cars to produce hydrogen
from gasoline. The hydrogen
would power the electric car by
generation in a fuel cell. The
vapourized gasoline is first par-
tially oxidized after which stage
the sulphur content is reduced to
a very low level to protect the
catalysts in the final stage where
the resulting gases are reformed
with steam to produce more hy-
drogen, Ballard Power Systems
Lid. of Burnaby, BC has received
a $4 million order to provide fuel
cells to Delphi Energy and En-
gine Management Systemns for a
proof of concept vehicle being
developed with Chryster Corpo-
ration. The immediate objective
is to overcome two of the three
main objectives to EVs by this
route by providing greater range
without the need for a new fuel-
supply infrastructure. The prob-
lem remaining is to reduce cost
to acceptable levels.

The Ford Motor Company an-
nounced in March 1997, it is de-
veloping a new car based upon a
constant speed reciprocating en-
gine which generates electricity
to power drives mounted in the
wheel hubs.

Hydro-Québec announced in
March 1997 that it is proceeding
to a pilot plant for the produc-
tion of an improved battery for
cars. An investment of $8.3 mil-
lion is required for this stage of
the development which is being

undertaken in cooperation with
the major North Amercican ve-
hicle manufacturers.

Electricité de France has be-
gun building EV charging sta-
tions in Paris. There are esti-
mated to be 21 sites at street
level at present each of which
can accommodate two cars and
eight underground stations
which together can handle a to-
tal of 80 cars simultaneously.
France produces most of its elec-
tricity from nuclear energy. The
Rosen Motor Company of the US
reports the development of a
new power train for cars involv-
ing a turbine which drives a
generator which in turn pro-
duces electricity to drive motors.
A flywheel is used to store en-
ergy when braking and to pro-
vide short bursts of extra energy
to allow greater acceleration.
Several hybrid electric vehicles
of this type are under study. The
advantages are reduced fue}
consumption {and thus lower
CO, emissions) together with
less standard vehicle emissions.

In March 1997, The Toyota
Company announced that it will
be the first auto company to of-
fer a hybrid vehicle to a mass
market. The car, to be marketed
only in Japan for the present,
will employ a gasoline motor to
drive an electric generator. The
price will be less than $US
20,000.

The Honda company of Japan
has won the fourth World Solar
Challenge. The Honda vehicle
Dream, with monocrystal silicon
celis and a top speed of 140
km/hr, became the first to make
the 3,010 km journey across Aus-
tralia taking only four days.
There were also Canadian vehi-
cles participating in this solar car
race: Dawn Treader from
Queen's University finished in
11th place out of 46 starters,
Sunstang from Western Ontario

finished 12th, and Northern Sun
from McGill University finished
27th. The Bombardier Company
of Montreal announced in
November, 1996, that production
of its Neighbourhood Electric
Vehicle (NEV) was beginning af-
ter a two-year period of tests and
market development. The price
is expected to be about C $ 9,350
for a vehicle designed for use in
southern suburbs and in gated
communities. At present, about
10 units a day are being assem-
bled in the plant in Sherbrooke,
Quebec.

The work of the US Advanced
Battery Consortiurn, which num-
bers among its members the
three leading US car manufac-
turers, is now in its second $US
105 million phase of its efforts to
develop a superior battery for
electric vehicles. This activity
will focus on nickel- metal hy-
dride batteries for the near term
and lithium-based batteries for
the next decade.

A comprehensive review arti-
cle on Electric Vehicles has ap-
peared in Scientific American Vol.
275, No. 5 (November), p. 54,
1996, entitied "The Case for Elec-
tric Vehicles." Daniel Sperling
believes electric drives have
many advantages whether the
energy orginates from batteries,
flywheels or fuel cells. A Solec-
tria Sunrise vehicle powered by
a 210-cell nickel/metal hydride
battery set a record for the
longest distance between re-
charges in May 1996. The vehi-
cle, which carried two passen-
gers with a curb weight of just
under 1000 kg., went 601.25 km.
between Pottsdam, Pa. and
Chesapeake City, Md. travelling
on both city streets and rural
highways. (From IEEE Spectrum
September 1996)

* Ballard Power Systems Inc. has
announced a new plant for the
production of 250 kW proton ex-



change membrane (PEM) fuel
cells in Burnaby, BC. Support of
a repayable $30 million will be
provided from the Technology
Partnerships Fund of Industry
Canada as a component of this
$93 million project. These cells,
which use hydrogen as the fuel,
are intended for use in vehicles
and other smali-scale applica-
tions. On December 17, 1996, it
was announced a new company
was to be formed, aiso based in
Burnaby, called Ballard Genera-
tion Systems jointly with GPU
International of New Jersey who
will invest $31.2 million over
two years in the commercializa-~
tion of fuel cells for power gen-
eration based upon PEM tech-
nology.

The Daimler-Benz company of
Germany unveiled a test vehicle
in May 1996 based upon a fuel
cell developed by Ballard Power
Systems.
¢ A private company, Blacklight
Power Irnic. of Malvern, Pennsyl-
vania, reports the production of
excess energy in the conversion
of hydrogen under fuel cell
conditions. Patents have been is-
sued in Australia and are pend-
ing in some other countries. The
explanation offered for this effect
revolves around a projected new
ground state for the hydrogen
atom. Most authorities are very
sceptical of this apparent discov-
ery which may be explored fur-
ther at the company's Blacklight
Power Web Site at http:/ /black-
lightpower.com/.

s On February 5, 1997, The Na-
tional Energy Board directed
TransCanada PipeLines Limited
of Calgary to reduce the operat-
ing pressure of a section of its
pipeline in northern Omntario
some 10% until the safety of the
line is verified. There was an
explosion in this section on De-
cember 11, 1996. Subsequent hy -
drostatic testing in this area re-

vealed other serious corrosion
problems. The pressure is to be
reduced until 31 May 1997, or
until such time as the integrity of
the pipeline is confirmed. No
disruption is gas supply is antic-
ipated.

* Imperial Qil has reported that
production from the oil sands in
northern Alberta in 1996 ac-
counted for more than half of the
company's production of liquid
hydrocarbons. It is planned to
confinue expansion at its large
Cold Lake field where average
production is expected to be in
excess of 15,900 m3 {100,000 bbls)
per day in 1997. The company
noted that Canada's production
of bitumen and upgraded syn-
thetic oil has doubled in the last
ten years and today accounts for
about one-quarter of the coun-
try's crude oit production.

¢ Shell Canada has filed a public
disclosure for an oil sands pro-
ject on its Lease 13 holdings in
the oil sands region with the Al-
berta Energy and Utilities Board
and Alberta Environmentai Pro-
tection for a projected one billion
dollar recovery facility. The
company expects to apply for
regulatory approvals in late 1997
with the intention of producing
the first oil in 2002. These plans
call for an initial daily produc-
tion of 15,900 m3 (100,00C bbls)
per day of bitumen which will be
transported in a new pipeline to
the company's Scotford Refinery
in Fort Saskatchewan near Ed-
monton. It is possible an up-
grader will be installed at the re-
finery. It is presumed the bitu-
men will be pumped using some
form of the hydrotransport tech-
nique pioneered by Syncrude
Canada. This method of econom -
ical shipment by pipeline allows
the separation of the physical ex-
traction functions of this very
heavy hydrocarbon from the
chemical processing stages,

which may now be incorporated
into an existing refinery.

*» Preliminary engineering stud-
ies continue on the Sable Off-
shore Energy Project in Nova
Scotia. Hearings for approval
from the National Energy Board
jointly with other responsible
agencies began April 8, 1997. A
pipeline to the US is planned al-
though there is some contro-
versy over the route to be cho-
sen. Nova Scotia Power Corpo-
ration is expected to be a major
consumer of this gas. The $ 2-bil-
lion project entaiis building con-
ventional offshore production
platforms ir water up to 80 me-
tres in depth, a system of gather-
ing lines, a 225-kilometer pipe-
line to shore and onshore pro-
cessing facilities. The long dis-
tance pipeline will be built by a
separate consortium. The recov-
erable reserves are estimated at
about 85 billion m3 (3 trillion ft3)
of gas and when completed, the
project will produce about 12.5
million m3 (440 million ft3) per
day and 1,590 m3 (10,000 bbls) a
day of liquids over a 20-year pe-
riod. .

¢ Petro-Canada, Chevron Cana-
da and Mobil Oil Canada will be
equal partners in a $125.5 million
project to drill exploratory wells
off the coast of Newfoundland
during the next five years. The
three companies are already
partners in the Terra Nova and
Hibernia projects. Amoco Cana-
da is expected io start drilling on
a $90 million project in 1997 in
the same region as announced in
1995,

Husky Oil Ltd. announced in
Pecember 1996, that it is plan-
ning a $1.5 billion offshore pro-
ject at the Whiterose field located
some 350 km east of St. John's,
Newfoundland. Preliminary pro-
duction at 1590 m3 (10,000 bbis)
per day is expected fo begin as
early as late 1998 with fulil pro-
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duction to be underway by 2004
e Contracts on Canadian natural
gas began trading on the New
York Mercantile Exchange Sep-
tember 27, 1996. This new fu-
tures contract, with supply based
upon the Empress, Alberta, pipe-
line terminal location, is ex-
pected to facilitate natural gas
exports to the US by providing a
more transparent picture of the
price situation in Canada. There
is a surplus of natural gas in Al-
berta at present with supply Lim-
ited by installed trunkline capac-
ity.

¢ At the 15th International Qil
and Gas Markets Conference of
the Canadian Energy Research
Institute, held in Calgary Sep-
tember 30 to October 1, 1996,
two of the analysts present sug-
gested a sharp increase in the
price of oil was possible due to
tensions between Irag and Saud:
Arabia,

® On December 9, 1996, it was
announced that a final agree-
ment had been reached between
iraq and the United Nations con-
cerning the distribution of the
food and medicines to be pur-
chaged from the revenue derived
from the sale of oil now to be
permitted from that country. The
first oil shipments were sched-
uled for late December 1996. In
essence, US$ 2 billion of oil may
be exported every six months,
which, at current prices,
amounts to about 79,500 m3
(500,000 bbls) per day. Most of
this oil is exported by pipeline to
the port of Ceyhan on the
Mediterranean coast of Turkey.

o The National Energy Board
announced on November 28,
1996, that it had approved an
application by TransCanada
Pipelines Limited of Calgary to
install 205.5 km of pipeline loop-
ing and 13 compressor units to-
talling 350 MW together with as-
sociated equipment to provide
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8.1 million m3 (286.7 million f£3)
per day to serve both domestic
and export gas markets. The cost
of these new facilities is placed at
1996 C5% 897.0 million with con-
struction to be completed by
November 1,1997. The Board has
also received an application from
Palliser Pipeline Inc. of Calgary
{owned equally by PanCanadian
Petroleurm Limited and Union
Energy Inc.} to build 240 km of
mainline pipeline and about 700
km of smaller pipeline laterals in
southern Alberta and south-
western Saskatchewan to have a
capacity of 34 million m3 (1.2
billion {t3) per day. The capital
cost is estimated at $365 million
with compietion planned for
November 1, 1998,

¢ US National Research Council,
an arm of the National Academy
of Sciences, announced on Qcto-
ber 31, 1996, that a major study
conducted under its auspices en-
titled 'Possible Health Effects of
Exposure to Residential Electric
and Magnetic Fields' had failed
to find convincing evidence of a
relationship between exposure to
electromagnetic fields and can cer
and other health abnormalities.
This conclusion was based upon
an analysis of more than 500
studies conducted over the past
17 years. The report did state,
however, that more research was
needed and that "most com-
pelling is the need to pinpoint
the unexplained factor or factors
causing a small increase in
childhood leukemia in houses
close to power lines.” There were
also press reports in September,
1996, that a floor of a telephone
company building housing com-
puters and other electronic
equipment in Hamiltor, Ontario,
has been closed due to an un-
usual number of cancer cases oc~
curring among those working
there. An association between
leukemia in children and the

proximity of television broad-
casting towers was found in an
Australian study published in
December 1996. In that same
month, a study published by Dr.
Eugene Sobol and others at the
University of Southern Califor-
nia in the journal Neurology
found an assoctation between
Alzheimer's disease and elec-
tromagnetic radiation.

This Council has also released
a report on 'Linking Science and
Technology to Scciety's Envi-
ronmental Goal' which is avail-
able on line at http:/ /www.nas
.edu/ The relationship between
population growth and con-
sumption is emphasized in this
report. In the energy field, the
report recommends decar boniz-
ing the energy systern because
fossil fuels are its "most envi-
ronmentally froublesome as-
pect.” Research activities should
focus on increased efficiency in
the production and use of en-
ergy.
+ On his visit to Ottawa Novem-
ber 6, 1996, to address a sympo-
sium organized by the Canadian
Global Chalienge Program of the
Royal Society of Canada, the US
Under Secretary of State for
Global Affairs, Timothy E.
Wirth, stressed the importance
the Second Administration of
President Clinton will place on
environmental affairs and espe-
cially the negotiations now un-
derway within the Framework
Convention on Climate Change
to deal with emissions of green-
house gases. At this meeting the
Environment Minister, Hon.
Sergio Marchi, confirmed his
support for a "vigorous perfor-
mance-oriented voluntary ap-
proach” but added such activities
"have to perform.”
¢ The current severe floods in
China are being attributed to a
change in the pattern of the
monsconal rain which in turn is



thought to be intensified by
changes in the global climate.
China is now the largest pro-
ducer and consumer of coal.
(Source: New York Times Septem-
ber 15, 1996)

» Mitsubishi Motors Corpora-
tion of Japan has joined Toyota
Motors in offering a direct- injec-
tion gasoline engine for cars. The
advantage of this class of lean-
burn, stratified-charge engine,
made possible by the much im-
proved electronic controls now
available, is savings of from 25-
35% in the consumption of gaso-
line. There are two main disad-
vantages. The higher cost of
production has added about $US
300 to the price of one of the Mit-
subishi models on sale in Japan,
and it is more difficult to meet
NOyx emission standards than
with conventional fuel-injected
engines.

* Ontario is expected to join
British Columbia as the second
province to require tests of the
emissions from cars. Emissions
from vehicle tailpipes are esti-
mated to cause about one- quar-
ter of the air poliution in the
Province.

» Natural Resources Canada re-
ports that the on-the-road fuel
efficiency of private vehicles in
1994 was 11.8 litres/100 km
driven. This is ar improvement
of 14.5% over the 13.8 L/100 km
experienced in 1987. However,
since the average distance driven
by Canadian vehicles increased
17.2% over the same period, total
fuel consumption increased.

s The largest off-shore wind
farm so far is being planned by
the British electrical company
PowerGen in a windy location
some three kilometres from the
coast of Norfolk. Up to 25 wind
turbines each 62 metres high will
be installed by 1998 with an in-
dividual capacity of 1.5 MW, The
total investment planned is £35

miilion. The cost of generation is
stated at 4.3 pence/kWh which
may be compared with 2.6 pence
/kWh for a modern natural gas-
fired combined-cycle facility.
The wind installation is being
launched as a component of the
UK government's 'Non-Fossil
Fuels Obligation,’ which aims at
1,500 MW of capacity from vari-
ous renewable energy sources by
2000.

* The Enron Company an-
nounced in March 1997, the con-
struction of the world's largest
wind turbine farm to be located
in lowa. One hundred and fifty
turbines will be installed which
will provide energy at an esti-
mated cost of between 4 and 4.4
US ¢/kWh.

¢ The October 1996, issue of the
IEEE journal Spectrum (Vol. 33,
No. 10} contains an interesting
article entitled Power Windows
on the use of photovoltaic panels
to supply the electrical require-
ments of houses. Installed in a
house in Maine, a State with a
relatively cold climate, the local
utility offsets its expensive peak
load energy with supply from
the house in exchange for lower-
cost off-peak power. The so-
called net metering system thus
cbviates the need for an expen-
sive battery or thermal backup
system in the house.

* In Shanghai on November 26,
1996, Prime Minister Jean Chré-
tien witnessed the formal signing
of a $4 billion deal between
Atomic Energy of Canada Lid.
and the Chinese Nationai Nu-
clear Corporation to build two
700 MWe CANDU 6 nuclear re-
actors at Qinshan, 125 km south
of this city. One hundred Cana-
dian manufacturers are expected
to share about $1.5 billion in re-
lated supply contracts, with con-
ventional export financing for
about this sum being part of the
sales arrangement. There are in-

dications that there will be fur-
ther reactor sales in the future.
To meet its rapidly growing
needs for electricity, China relies
mostly upon coal-fired facilities,
although there will be substan-
tial hydroelectric generation
from the Three Gorges project
now under construction on the
Yangtse River. China already
operates two reactors of the
Pressurized Water type supplied
from France, and one of its own
design. Only about 1% of the
country’s power is based on nu-
clear energy at present, but this
proportion is expected to rise to
10% during the coming decades.
This contract is the largest ever
between Canada and China, al-
though it is being opposed by
some environmental groups.

* An account of the after-effects
of the Chemobyl nuclear reactor
explosion in Ukraine, April 26,
1986, appears in the IEEE Spec-
trum Vol. 33, No. 11 (November)
1996. There are three main early
results of medical studies of this
disaster: the incidence of thyroid
cancer has risen more that ex-
pected among infants and chil-
dren not vet born at the time of
the accident; there is as yet no
significant rise in leukemia
among those affected; and that,
not surprisingly, psychosomatic
ilinesses have proved important.
* There are indications that
Sweden will not meet its target,
set by the result of a 1980 refer-
endum, to phase out nuclear
power by 2010, Twelve reactors
now supply about 50% of that
country's electrical supply. Two
studies, one by an official Energy
Commission and the other by
Professor William Nordhaus of
Harvard University entitled
‘Sweden’s Nuclear Dilemma’ and
published by the independent
Swedish Center for Business and
Policy Studies, indicate that large
costs are involved in a prema-
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ture shut-down. Professor
Nordhaus urges Sweden to
change its policy and allow its
reactors to confinue to operate to
the extent of their full service
lives noting that, in addition to
major cost savings, there is a sig~
nificant advantage from the
point of view of reducing green-
house gas emissions. The report
of the Energy Commission is
sensitive to poiitical considera-
tions and may recommend shut-
ting down one reactor by the
time of the next election in Octo-
ber 1998. Originally it was
thought these well-operated re-
actors would have a service life
limited to 25 years but now 40
years is thought possible with
the implementation of life-exten-
sion measures.

s On December 9, 1996, the retir-
ing Secretary of Energy in the
US, Hazel O'Leary, announced a
major revised program for deal-
ing with plutonium remaining
from the weapons program in
that country and the old USSR.
The plan had two main elements:
encasement in glass for long-
term storage probably in Neva-
da, and disposal by radiation in
a designated power reactor.
Some tests of the latter possibil-
ity relative to CANDU Type Re-
actors are planned at the Chalk
River Laboratories of Atomic
Energy of Canada but there is
now controversy as to how ex-
tensive an environmental as-
sessment will be required to
permit these small-scale trials
involving a gram or two of this
hazardous substance. Ontario
Hydro is a member of a consor-
tium bidding for a contract from
the US Department of Energy for
plutonium disposal at its Bruce
A Generating Station on Lake
Huron, but there are other bid-
ders in the US as well.

e Steel used in nuclear reactors is
subject to neutron bombardment
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over time which leads to embrit-
tlement and other delete rious ef-
fects. This condition may lmit
the operational life of these capi-
tal-intensive facilities. To over-
come this problem, ways of an-
nealing the steel in place are be-
ing assessed. Trials of a system
developed by the Cooperheat
Company of the US are under-
way in which air superheated in
a gas-fuelled burner is passed
over the steel.

* The final hearings of the Nu-
clear Waste Management and
Disposal Concept and Environ-
mental Panel were held in Ot-
tawa March 26-27, 1997. The re-
port of this Panel, which was es-
tablished to evaluate the concept
prepared by Atomic Energy of
Canada Ltd. (AECL), is sched-
uled to be published in the Fall
of 1997. A summary of this pro-
posal which was jointly funded
by AECL and Ontario Hydro,
was prepared in a document cat-
alogued as AECL-10721 and
dated September 1994. Copies
are available from either organi-
zation,

* With the final passage of the
Nuclear Safety and Control Act
in March, 1997, the former
Atomic Energy Control Board
(AECB) is now known as the
Canadian Nuclear Safety Com-
mission (CNSC). The new name
more accurately reflects its re-
sponsibilities arising from the
revised and strengthened pow-
ers in the fields of health, safety,
and the environment, including
regulations for the decommis-
sioning of nuclear power sta-
tions.

¢ Construction of the Three
Gorges hydroelectric project in
China began in 1993 and the
course of the main Yangtse River
is scheduled to be closed in 1997
to allow the main darmn, some 176
metres in height, to be built.
Generation of electricity is

scheduled to begin in 2003 and,
after completion in 2009, the
project will provide about one-
ninth of that country's electrical
supply. The planned total in-
stalled generating capacity of
18,200 MW from 26 sets of tur-
bines with a total average annual
output of some 85 TWh is the
equivalent of the combustion of
about 40 to 50 miliion tonnes of
coal in fossil-fuelled facilities,
About 1.2 million people will
have to be re-located from 300
towns and villages that will be
fiooded by a reservoir with a
surface area of over 1,100 square
km. Nevertheless, the project is
expecied to bring benefits in
flood control and in navigation
with a series of 14 locks capable
of handing 10,000 fonne barges
planned.

+ It is reported in the Scientific
American  Vol, 275, No. 5
{November) 1996, p. 40, that CO;
in the supercritical state at about
75 atmospheres and at least 31°C
causes concrete o set faster and
form a much stronger product
than under normal wet condi-
tions. The strong concrete may
find application in the contain-
ment vessels needed in the ra-
dioactive waste disposal field. It
has also been found that fly ash
resulting from the burning of
coal in power stations together
with suitable additives can also
be converted into useful strong
products with the supercritical
fluid. Carbon dioxide consumed
in this way would, for all practi-
cal purposes, be sequestered in-
definitely.

» The Panel on Public Affairs of
the American Physical Society
has prepared a paper 'Energy:
The Forgotten Crisis, which may
be found at the following web
site:http:/ /aps.org /public_af-
fairs\ /popa/energy.html. Addi-
tional chapters will be added to
this report shortly.



* Some useful Web Sites: The
National Energy Board has es-
tablished a Web Site at http://
www.neb.gc.ca/ The Energy
Council of Canada, the Canadian
affiliate of the World Energy
Council, has established a Web
Site at http:/ /www .energy.ca/
The Web Site of the International
Energy Agency in Paris is
http://www.iea.org. The Elec-
tric Power Research Institute
(EPRI) of the US may be reached
at http://www.epri.com The

World Energy Efficiency Asso-
cation (WEEA) may be reached
at hitp:/ /www.weea.org Links
to energy and environmental
sites may be found at the Web
Site of the United Nations Indus-
trial Development Organisation
at http://www.unido.org/ The
hydrogen and fuel cell newslet-
ter can be viewed at the Home
Page of the National Hydrogen
Association (http:/ /www ttcorp
.com/nha/). Information on the
studies conducted at the Paul

Scherrer Institute in Switzerland
on the use of solar power to pro-
cess chemical fuels into clean en-
ergy carriers may be found at
http:/ /wwwl. psi.ch/www_f5_
hn/solar/solar_home.html. Ca-
nada’s Clean Combustion Net-
work may be found at http://
www.combus Hon-net.com

Update is prepared by John Walsh,
O?tawa, Cinizpda. Hbcycan be con-
tacted at (613) 745-6279, or by vis-
iting his Web site at http:// in-
Sfoweb.magi.com/~dwalsh/fhw html
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