CITY WIDE

IMPLICATIONS
CITY OF HAMILTON
CITY MANAGER’S OFFICE
Report to: Mayor and Members Submitted by: Glen Peace
Committee of the Whole City Manager
Date: April 21, 2006 Prepared by: Stephen Robichaud
Ext. 5579
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| RECOMMENDATION: |

That the report “Hamilton: Electric City” be received for information and that the report,
along with Report CM06012, be referred to Committee of the Whole scheduled to address
G.R.1.D.S.

Glen Peace
City Manager

| EXECUTIVE SUMMARY: |

In June, 2005, Council directed “That staff be directed to prepare an analysis to establish
a strategy to deal with the potential fossil fuel crisis (e.g. Oil peak) and the potential
impact on our aerotropolis, goods movement future initiatives, fleet and HSR”.

Peak oil is a phrase used to describe the situation whereby future world oil production will
reach a peak and then rapidly decline which will result in higher energy costs.

A strategy for responding to peak oil must be cognizant of the City ’s two policy response
areas: the City strives to minimize its own costs (i.e. the important considerations are
that energy is used for both heating and cooling and for transportation). Secondly the
City seeks to sustain the economic, social, and environmental welfare of Hamilton’s
residents and businesses.

As noted in the attached report, the energy used in buildings (residential and commercial)
in Ontario is about 25 per cent more than the energy used for transport.

Therefore, a peak oil strategy must deal with the City of Hamilton’s dual roles and also
how energy is used. Many of the existing projects and programs already underway in the
City of Hamilton with respect to reducing energy consumption and providing alternative
modes of transportation to the private automobile are examples of City initaitves that
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recogonize the potentail effects of rising energy prices and provide a municipal response
to this issue.

| BACKGROUND: |

1.

In June, 2005, Council directed “That staff be directed to prepare an analysis to
establish a strategy to deal with the potential fossil fuel crisis (e.g. Oil peak) and
the potential impact on our aerotropolis, goods movement future initiatives, fleet
and HSR”.

Peak oil is a phrase used to describe the situation whereby future world oil
production will reach a peak and then rapidly decline. The actual peak year will
only be known after it has passed and there is uncertainty regarding the full
implications of peak oil for energy supply and pricing. The continum of post-peak
scenarios range from the depletion of oil reserves having minor economic effects
to peak oil resulting in major catastrophic consequences because of society’s
dependancy on cheap and abundant fossil fuels. Pealk oil, in this end of the
continum would be scarce and costly. However, there is an emerging consensus
that because fossil fuels are a finite resource there will be a peak. What is
unknown is when will the peak occur and what will be the subsequent degree of
severity of the post-peak effects on society.

When considering a strategy for responding to peak oil, the response must be
cognizant of the City ’'s two inter-related policy response areas: the City strives to
minimize its own costs; and, secondly the City seeks to sustain the economic,
social, and environmental welfare of Hamilton’s residents and businesses.

The other important consideration is how energy is used (i.e. for transportation or
fore heating and cooling of buildings). As noted in the attached report, the energy
used in buildings (residential and commercial) in Ontario is about 25 per cent
more than the energy used for transport. This is an important consideration
because approximately 80% of the projected dwelling units in the City of Hamilton
in 2031 are either existing, planned, approved or under development. An
additional 10% of the households by 2031 will be in new units created through
residential intensification. As such, 90% of the households in Hamilton in 2031
will be within the existing/planned urban fabric.

A peak oil strategy must deal with the City of Hamilton’s dual roles and also how
energy is used.

The component parts of a peak oil strategy has been evolving through the work
and iniatives of the various City of Hamilton departments in areas relating to public
policy (e.g. tranportation master plan), energy consumption (e.g. vehicular fleet)
and energy production (e.g. co-generation plants).

The issue of peak oil was identified in the Transportation Master Plan policy
papers which were incorporated into the G.R.D.S. project. The Transportation
Energy Use and Greenhouse Gas Emissions policy paper prepared in Phase 1 of
the Transportation Master Plan dealt with peak oil. The policy paper
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recommended that the City of Hamilton should ensure that Hamilton residents and
businesses are able to respond to a potential future wherein the availability and
price of fossil fuels makes travel by car financially difficult by planning for urban
development whereby travel by car is an option, not a necessity. In addition, it
was recommended that the City of Hamilton should incrementally expand the
transit system with the intent of establishing a network of high capacity transit
corridors connecting major activity nodes throughout the City of Hamilton.

It was recommended that the City of Hamilton reduce the amount of fossil fuels
used for transportation in Hamilton by improving vehicle efficiency and reducing
motorized travel, starting with municipal fleets and activities. This could be
achieved by:

. Investigating ways to improve the efficiency of routed vehicles (transit,
garbage, etc.);

. Train vehicle operators in low-emission driving techniques and institure a no-
idiling rule for the municipal fleet;

. Investigate opportunities to downsize municipal fleets;

. Explore the use of alternative fuels and hybrid vehicles in all municipal fleets;

. Provide incentivies for its employees to commute to work via less polluting
modes, such as walking, biking, tranist or carpooling;

. Expand the opportunities for people to walk or bicycle with paths; and,

. Encourage telecommuting.

The Transportation Energy Use and Greenhouse Gas Emissions policy paper was
endorsed by Council in November, 2004 for inclusion into the GRIDS process.

In addition, in 2005 City Council approved the concept of an energy office to be
created to formalize and centralize responsibility for energy management in the
City by focusing on how and where the City of Hamilton is spending money on
energy and to look for ways to save and reduce energy consumption. It is
anticipated that the energy office will, amongst other functions:

. develop and implement billing verification strategies;

. develop purchasing strategies and practices for commodities (natural gas,
electricity and eventually fuel (diesel, unleaded, and biodiesel));

. establish consumption reduction targets and guidelines for the use of
renewable energy sources in City Projects (subject to Council approval as part
of an Energy Management Strategy or plan to be produced);

. develop and project manage energy retrofit projects; and

. generally raise awareness in the corporation with respect to energy use.

As of the time of preparation of this report, the Public Works Department was in
the process of hiring the Manager of Energy Initiatives.

3. Rising energy costs will impact the City of Hamilton vehicle fleet, and in this Fleet
Services has taken a proactive role to address this issue through the preparation
of the Green Fleet Plan to reduce vehicular emissions. In 2004 Council approved
the Central Fleet Strategic Plan which included the preparation of a Green Fleet
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Transition Plan to provide an affordable way to use new vehicle and fuel
technology.

The City of Hamilton currently operates approximately 1,400 licensed motor
vehicles in the operations of Public Works, Police, and Fire/EMS (181). In 2005,
fuel represented about 22% of the overall expense for the Public Works and
Transit fleet at a cost of about $8.0 million (including natural gas for buses). As a
large consumer of energy the City has an influential role in developing more
efficient vehicle technology that reduces both energy consumption and
environmental impact.

Although “peak oil” was not the primary consideration for the development of the
Green Fleet Transition Plan, this plan provides an important component for the
City of Hamilton, as an energy consumer, to plan for rising energy prices.

Fleet Services have adopted the approach of being a leader in the adoption of
new automotive technology that significantly reduces fuel use. The City’s fleet of
hybrid light-duty vehicles is one of the largest in Canada with 40 hybrid vehicles
now in service to demonstrate that a market exists for more fuel-efficient vehicles
and is committed to their production by placing firm orders for fuel-efficient hybrid
vehicles. Fleet services have advised that so far there have been no incidents to
cause us to question the reliability of hybrid vehicles and thereby the City of
Hamilton has taken a leadership role in demonstrating the practicality of hybrid
vehicles in a commercial setting.

In addition, the City is currently engaged in a project initiated by the federal
government to develop heavy-duty vehicles with hybrid diesel-electric or hybrid
diesel-hydraulic launch systems. The City of Hamilton has partnered with a
number of private and public sector fleets in this exercise including Purolator,
which already operates both a hybrid courier truck and a truck powered by a fuel
cell. It is expected that this project will produce hybrid versions of a garbage
packer and a tree service aerial truck as well as a courier truck.

Fleet Services is also closely monitoring the work being done on fuel cells for
application in trucks. The current state of fuel cell technology is showing more
promise for success in space heating than in vehicles. It is staff's understanding
that the major problems to overcome for vehicle use fuel cell technology relate to
storing the hydrogen on board and preventing the fuel cells from freezing.

Furthermore, Fleet Services is attempting to reduce fuel use primarily as a means
to reduce both current expense and the projected pressure that rising fuel prices
will place on future budgets. By monitoring fuel consumption rates for the existing
fleet and making medications to travel routes, Fleet Services strives to maximize
the fuel efficiency of the existing fleet. In addition, it is noted that many vehicles
that are being purchased this year by the City of Hamilton will still be in service in
2018, the mid-point in the planning timeframe used in the attached report. By
taking a proactive role on energy use, Fleet Services is developing a strategic
response to the potentially significantly higher fuel costs in 2018.
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The attached report does note that within the municipal fleet, “emergency vehicles
and some service vehicles should always have priority in the use of conventional
fuels and transport systems” (pg 53) until appropriate alternatives are in place.
Notwithstanding this, Hamilton Emergency Services has taken a proactive role to
minimize/reducing energy consumption by:

Fractional Hydrogen Fuel Injection - Hamilton Emergency Services is running a
pilot project utilizing fractional Hydrogen Fuel Injection on 8 EMS vehicles, 5
diesel powered ambulances and 3 gasoline powered Paramedic Response
vehicles. This system will be installed on one of the busiest fire pumpers in the
Hamilton Emergency Fleet in 2006;

Hybrid vehicles - The HEMS fleet has 5 hybrid cars in active service within the fire
prevention and training divisions;

Oil by Pass Filtration - The use of oil by pass filtration systems on gasoline and
diesel powered engines is part of the overall fuel/oil savings initiatives. This
filtration system maximizes the life of the engine oil while increasing the life
expectancy of the internal combustion engine by filtering the lubricating oil down
to 1 micron resulting in fewer oil changes per vehicle per year, drastically reducing
the volume of engine oil purchased as well as reducing the impact on the
environment due to less waste oil and fewer OEM (original engine manufacture)
oil filters being disposed of;

Thermal Cycling - In an effort to reduce heat transmitted from the in board brakes
to the tires, Hamilton Emergency Services subjects all after market brake rotors
and brake drum assemblies to a deep thermal cycling process. HES have
advised that cryogenic tempering offers many benefits where ductility wear
resistance and improved heat dissipation are desirables in hardened steels.
These benefits extend to cast iron, aluminum, stainless steels, and other
materials; and,

Crossfire Dual Tire Equalization - In addition to deep cryogenic treatment of brake
components all tandem tires are equipped with the Crossfire Dual Tire Pressure
Equalization system, which allows for maximum tire life by decreasing the rolling
resistance for increased fuel mileage, cutting maintenance time due to single-point
inflation and the visual pressure gauge. This system improves stability, braking
and overall safety. HEMS has advised that based on the Environmental
Protection Agency standard that a 1% loss of fuel efficiency occurs for every 2 PSI
of air under the maximum level. It is noted that the 2003 Department of Energy
report that states that vehicles average 22.3 miles per gallon and 12,242 miles per
year. Based on these assumptions, an average vehicle will consume 650 extra
litres (144 gallons) of fuel due to under-inflated tires. Improper tire inflation will
cost an additional $432 in fuel costs, per vehicle (based on an average fuel cost of
$0.65/litre or $3/gallon).

4. There are both negative and positive implications of rising oil and natural gas
prices for the HSR. Rising energy costs can affect the operating costs for HSR,
and as noted in the discussion on fleet services, it is important that strategies to
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ensure that transit system operating costs are kept as low as possible through the
identification, adoption and implementation of cost-effective technologies.

Rising oil prices also represent an opportunity for the HSR in that higher energy
costs has the potential to increase the relative attractiveness of public transit as a
mode of travel. In this regard, the HSR have advised that they support enhanced
transit service levels in corridors that compliment land use changes and
encourage increased transit ridership which can be achieved through urban
intensification and the mixing of land uses.

5. As previsously noted, in Ontario more energy is used in buildings than for
transportation and that 70% of households in 2031 will be in dwellings existing in
2001.

Rising energy costs will translate into higher heating costs. As such, there is the
potential that low to moderate income households will be most affected by rising
home energy costs because they have less discretionary income to absorb higher
energy prices should there be a significant increase in the cost of heating oil and
natural gas.

Natural Resources Canada has calculated that between 2002 and 2005, there has
been a significant rise in the average heating bill. Based on a heating oil price of
about 80¢/L (September, 2005 price), heating costs would be $400 to $1,200
more compared to 2002 heating costs (depending on the size of their home and
the type of furnace they use).

Energy conservation measures can be used to offset rising energy costs. The
Residential Rehabilitation Assistance Program and the EnerGuide for Low-Income
Households Program are two programs that households could utilize for financial
assistance in implementing energy conservation measures to reduce overall
energy consumption levels.

Canada Mortgage and Housing Corporation (CMHC) recently announced the
EnerGuide for Low-Income Households (EGLIH) Program. The goal of EGLIH is
to reduce the energy costs of housing occupied by low income households by
completing energy retrofit work to improve the energy efficiency of the housing
unit. The program will operate for 5 years beginning in 2006 and ending in 2010.
A limit of $3,500 maximum is available to eligible properties. To be eligible, the
dwelling must have been built before 1980. The City of Hamilton will deliver the
EGLIH in conjunction with the Residential Rehabilitation Assistance Program
(RRAP) since the delivery requirements of the two programs are similar and the
programs serve the same client group.

In addition, the City-owned housing corporation, CityHousing Hamilton, has begun
to implment a number of enegery efficiency intitaives that will lower operating
costs and have the effect of reducing overall energy consumption levels.

6. The total number of households in the City of Hamilton is projected to increase by
190,000 in 2001 to 270,000 by 2031 — an increase of 80,000 households. The
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majority of the projected household growth for the City of Hamilton over the next
25 years will be accommodated within the existing urban area through residential
intensification and vacant, but not developed lands. This will enable the City of
Hamilton to develop an effective phasing strategy which is consistent with the
following land use planning considerations contained in the attached report:

‘b)  Give ‘greenfield’ development low priority.

d) Plan for a mixing of uses.

e)  Aggressively pursue ‘brownfield’ development.

f) Foster vibrant centres.

9) Arrange that development supports low-energy transport.”

The above considerations represent “good land use planning” and are consistent
with the nine strategic directions for GRIDS adopted by Council in 2004 and the
subsequent GRIDS emphasis on creating mixed use, transit supportive
communities. In addition, through the GRIDS public consultation, the public have
expressed their support for a nodes and corridors based urban structure that
supports and facilitates an effective public transportation system.

7. VISION 2020 envisions complete communities where people have the opportunity
to live, work and play within their community, and GRIDS is a mechanism for the
implementation of VISION 2020.

A complete community includes employment opportunities, and for the City of
Hamilton this has meant the need to ensure job creation opportunities within the
City of Hamilton to address the growing out-commuting phenomenon. As noted in
the “HR Matters” study prepared for the Economic Development Department,
since 1981 the number of commuters both into and out of Hamilton has increased
since 1981. However, the number of Hamilton residents who work outside of
Hamilton has grown considerably faster than the number of workers commuting
into Hamilton (i.e. a net out-migration of commuters) as a result of a decline in the
housing:job balance.

With specific reference to peak oil, by creating employment opportunities within
the City of Hamilton, the benefits are twofold. In the short term (the $1/L — $2.50/L
scenario as per the attached report), reducing commuting distances can result in
reduced fuel consumption costs.: Over the long term, the ability for resident’s to
commute to work using public transit or other means are created and thereby
reduce an individual’s reliance on the private automobile in accordance with the
recommendations of the Transportation Energy Use and Greenhouse Gas
Emissions policy paper.

8. The attached report envisions the substitution of fossil fuels with electric energy
through a combination of green/renewable energy sources (e.g. solar, wind
power), small-scale hydro-electric generation opportunities and energy from waste
opportunities. Energy from waste operations may be small scale localized
operations such as the digester gas co-generation facility at the wastewater
treatment plant whereby digester gas, produced from the anaerobic digestion
process of wastewater solids, is being used as fuel source for on site electricity
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generation. In addition, opportunities for energy/heat production utilizing methane
gas at the Glanbrook landfill site are being explored by Public Works Department
staff.

As part of the Hamilton-Niagara wasteplan, it is proposed that solid waste be
managed primarily through waste diversion, but thermal processing will be used to
manage the majority of the post-diversion residual waste and to recover energy
from the combustible portion of the residual waste stream.

However, to meet projected energy needs in the City of Hamilton, even after
implementing energy conservation measures, the report recommends large scale
energy from waste operations. The scale of these operations would necessitate
that the City of Hamilton import 50% of the total volume of waste generated in
Ontario for incineration and 25% of the manure generated in Ontario would be
imported for biogas production.

The implications of very high energy oil and natural gas prices would effect all
communities and the City of Hamilton, notwithstanding locally based initiatives,
would be subject to Federal and Provincial policy changes. In this regard, the
ability to secure sufficient quantities of waste as the energy source may not be
feasible.

| ALTERNATIVES FOR CONSIDERATION: |

The recommendation is that the attached report be received. The report could be referred
back to staff or alternatively Council could not take any action with respect to the report.
As the report provides background information for the GRIDS project, the preferred course
of action is for Council to receive the report and direct that the report, together with this
report be referred to the GRIDS project.

| FINANCIAL/STAFFING/LEGAL IMPLICATIONS: |

There are no direct financial, legal or staffing implications associated with this report.

| POLICIES AFFECTING PROPOSAL: |

Not applicable.

| RELEVANT CONSULTATION: |

Throughout the GRIDS process there is ongoing consultation occurs with all affected
Departments including Corporate Services, Public Works, Planning and Development,
Public Health and Community Services, and Economic Development.

This report was circulated for review and comment to the following department for their
review and comment: Public Works, Planning and Development, Community Services,
and Economic Development. Their comments were incorporated into this report.
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| CITY STRATEGIC COMMITMENT: |

By evaluating the “Triple Bottom Line”, (community, environment, economic implications) we can make
choices that create value across all three bottom lines, moving us closer to our vision for a sustainable
community, and Provincial interests.

Evaluate the implications of your recommendations by indicating and completing the sections below.
Consider both short-term and long-term implications.

Community Well-Being is enhanced. Yes [ONo

Concerns regarding the implications of “peak oil” were raised in the public consultation events for
G.R.I.LD.S. and as such the recommendation enhances community well being because the public are
involved in the identification of peak oil as an area of concern for G.R.I.D.S. In addition, the development
of policy and program responses to “peak oil” will provide for increased opportunities for physical activity.

Environmental Well-Being is enhanced. M Yes [ONo

The G.R.1.D.S. growth concepts and options were evaluated using triple bottom line. As noted in the staff
report, the City of Hamilton is engaged in many proactive activities to respond to rising energy costs/energy
constraints such as the G.R.I.D.S. growth options which were developed to achieve the objectives and
principles of creating a sustainable transportation network that provides many options for people and goods
movement and that vehicle-dependency is reduced. In addition, human health and safety are protected,
consumption of all natural resources are reduced based on the urban form of development and
arrangement of land uses, ecological functions and the natural heritage system are protected, the
consumption of energy is reduced and that the air quality and water quality and quantity are protected in
the G.R.I.D.S. growth options

Economic Well-Being is enhanced. M Yes [ONo

By adopting a proactive approach to addressing “peak oil’, the City of Hamilton can ensure that
Infrastructure and compact, mixed use development minimize land consumption and servicing costs to
mitigate some of the potential risk associated with rising energy costs.

Does the option you are recommending create value across all three bottom lines?

M Yes O No

Do the options you are recommending make Hamilton a City of choice for high performance public
servants? M Yes ONo

Life-long learning is supported in that the GRIDS process provides for City of Hamilton staff to identify and
apply best practises and creative solutions to growth management issues.
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The underlying
problem is that
discoveries of
oil and natural
gas both peaked
decades ago.

the LNG tanker passes by. ... These extraordinary precautions are taken
out of concern for spectacular destructive potential of the fire and/or ex-
plosion that might result from a LNG tank rupture.”*

On an energy equivalence basis, about the same amount of natural gas is
used in Ontario as oil (diesel fuel, gasoline, and heating oil). Some 85 per
cent of oil is used here for transport, while a similar share of natural gas is
used for space heating in homes and businesses. Both oil and natural gas
are important feedstocks for a wide range of industrial chemicals, phar-
maceutical, fertilizers, and plastics.

Little natural gas is used directly for transport, but it is important for
transport in two ways. The first is that natural gas is a key resource used
in the production of gasoline and diesel fuel, particularly from Alberta’s
oil sands The second is that natural gas is the main source of hydrogen,
which is a favoured replacement for present transport fuels when oil be-

Box 5. World
discoveries and ~ COMES scarce.
consumption ) ] ] ] ]
(demand) of  Unless there is rapid expansion of LNG imports—unlikely for the reasons
crude oiland  given—the North American natural predicament will continue to be even
”Z‘gﬂl%ﬁ worse than the oil predicament. In any case, a world natural gas problem
estimated.May not be far behind. The underlying problem for both natural gas and
1900-2020 (in  oil is that new discoveries of these resources peaked several decades ago
(
billions of oil-  and are now well below actual consumption, as illustrated in Box 5.%
equivalent-
barrels per  Even experts who are optimistic about oil are pessimistic about natural
yea& gas. One such oil optimist testified in September 2005 before a committee
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of the U.S. House of Representatives that although drilling for gas in the
U.S. had increased by over 175 per cent since 2002, production was down
by two per cent.** This unproductive drilling, similar to what is illustrated
in Box 4 is an illustration of what happens when production of a resource
peaks.

Some people argue that Canada has so much oil and natural gas we
should not be concerned about problems elsewhere. Indeed, Canada is a
net exporter of both oil and natural gas. However, most of the oil used in
Eastern Canada is imported from Europe. Thus, Canadians are fully ex-
posed to world oil prices.

The North American Free Trade Agreement (NAFTA) requires Canada to
maintain energy exports to the U.S. Currently, these amount to 70 per cent
of our oil and 55 per cent of our natural gas to the U.S. NAFTA also
makes it difficult to charge lower prices for Canadian energy use. Thus,
Canadians are fully exposed to high North American natural gas prices.*

Canada exports
most of its oil
production to the
U.S., and imports
most of what it
uses from Europe.
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4. Prospects for high oil and natural gas prices

Box 6. Shortfall
between pro-
jected world
consumption of
oil (Interna-
tional Energy
Agency) and
projected
production
(Uppsala Uni-
versity).

v

45

Prices rise when a resource becomes scarce in relation to how much of it
people want to use. The higher prices curb consumption by causing peo-
ple to give up less essential use and to use the resource more efficiently,
and also by turning them towards alternatives. Higher prices can also
mean that more of a resource is produced or imported, although that kind
of option now seems limited in the cases of both oil and natural gas.

that reflects the tension between what people want and what can be pro-
duced. It’s hard to anticipate with any confidence where the present ten-
sions will lead other than to generally higher prices. A key factor is the
strong dependence on oil and natural gas that results from where and how
we live. Another key factor is the sheer convenience and usefulness of
both fuels, and the consequent difficulty in finding ready replacements. A
third factor is the remarkable effect on prices of quite small degrees of
scarcity.

Box 6 puts together the projected world consumption of oil in Box 1 and
the projected production in Box 2. This points to a potential shortfall of
more than 20 per cent by 2018. In Section 2, an authoritative source was
quoted as suggesting that a four per cent shortfall could result in an in-

crease in a 177-per-cent increase in crude oil
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Actual and estimated
consumption (IEA)

Actual and estimated
20 production (Uppsala)

prices.*®> A more conservative analysis suggests
that a 10-per-cent increase would result in a
threefold increase and a 15-per-cent shortfall
would result in more than a sixfold increase.**
Application such analyses to the kind of poten-
tial shortfall illustrated in Box 6, while allow-
Shortfallof  jng that pump prices tend to move less than
;bggtlgi_’% crude oil prices (because of more constant taxes
@uilion ~ and refining and distribution costs), suggests
barrels nevertheless that fourfold real increases in
year) pump prices can be expected by 2018. Similar
considerations could apply to natural gas. Thus,
in each case a rough quadrupling in price is
taken to be where we could be headed, i.e. to
about $4 per litre in the gas of gasoline and
diesel fuel and $2 per cubic metre in the case of
natural gas, in today’s dollars.

N

These new equilibrium price points should not
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be taken to be accurate predictions but rather as
illustrations of a new pricing reality that could
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apply in the foreseeable future. How soon? For oil the challenge will
come when world production can no longer be increased, which seems set
to happen during the next decade. For natural gas, the crisis may already
be arriving.

Movement to new price equilibrium points that are four times present
levels may seem a dismal prospect, but there is an important sense in
which it would be a positive outcome of what are likely to be inevitable
convulsions in oil and gas markets. It would mean that market forces were
still working, that our industrialized society was still functioning, and that
economic and social life were continuing, albeit within a different frame-
work.

One alternative response to fuel scarcity could be the ‘hard landing’ of
economic and social collapse. Oil and natural gas are so essential to our
way of life, the argument could go, civilization as we know it could not
continue if their use has to be restrained. Collapse could mean that these
fuels become unobtainable, perhaps because distribution channels are no
longer working. Collapse could also mean that prices become low again;
production and distribution of the fuels would still be working, but there
would be much less work and travel and consequently much less con-
sumption.

This paper considers only the positive outcome of a new equilibrium of
high, stable fuel prices. The negative outcome is difficult to plan for.

Three alternative scenarios were considered in preparing this paper. One
is that there is a less than 25-per-cent chance that such high prices will
occur. If this scenario were thought the most likely, there would not be
strong reason for the City of Hamilton to give undue weight to energy
considerations. The second scenario is that the odds of such high prices
occurring are between 25 and 50 per cent. In this case it could be prudent
for the City to continue with its present planning arrangements but to
develop a ‘Plan B’ that could be implemented if prices rise steeply.

Thisreport is predicated on the third scenario: that the odds of such
high prices occurring are more than 50 per cent. Choice of this sce-
nario was reached after consideration of all the above and several more
factors. The key factors were likely major shortfalls from expected oil
production from Saudi Arabia;*® and inability to replace declining produc-
tion of North American natural gas with sufficient imports or new produc-
tion.

A further factor is the lack of substitutes for oil and natural gas, or pros-
pects for them. The substitute most talked about for oil as a transport fuel

High prices

could be better

than the ‘hard
landing’ of eco
nomic and soci
collapse.

This report is
predicated on
the most ex-

al

treme of three

scenarios.
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There are no
adequate sub-
stitutes for oil
and natural gas.

Fuel-cell sys-
tems are too
inefficient for
widespread use
in an energy-
constrained
world.

>

Box 7. Trans-
port of renew-
able electricity
by hydrogen
and by elec-
trons).
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is hydrogen, to be used with fuel cells. Today, almost all hydrogen is
produced from natural gas. From the foregoing, there are obvious chal-
lenges in expanding this production.

Hydrogen can also be produced by electrolysis. The challenge here is that
in an energy-constrained world it will make more sense to use elec-
tricity directly rather than to use it to make hydrogen that is then
used in a fuel cell to make electricity. In the first case, the energy loss is
about 10 per cent, chiefly line losses during distribution. In the second
case, the energy loss is 75-80 per cent.

The huge difference in energy loss illustrated is in Box 7 for the cases
where electricity from a renewable source—e.g., wind or photovoltaic
cells—is used to power a streetcar (“’by electrons’ resulting in a 10-per-
cent energy loss) and a fuel-cell car (*by hydrogen’, resulting in a 75 or
80-per-cent loss, according to whether gaseous or liquid hydrogen is
transported).*®

There are also major challenges in the use of fuel cells, which are pres-
ently far too expensive and unreliable for use in everyday transport appli-
cations.®” However, the full life-cycle inefficiency of hydrogen-fuel-cell
systems illustrated in Box 7 is a sufficient reason to rule out widespread
use of these systems in future transport arrangements.

Other substitutes for petroleum oil include liquid fuels from agricultural
sources (e.g., ethanol and biodiesel). This production can require large
amounts of energy and land,*® which may not be readily available. Oil can
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be manufactured from coal, but at considerable cost to the environment.*
Notwithstanding the challenges, some use of these alternative liquid fuels
can be expected, along with some continued use of present transport fuels.

The main substitute for natural gas is coal, which can perform most of the
tasks for which natural gas is used, again at considerable cost to the envi-
ronment.

The writing of this paper began with the expectation that the second sce-
nario would be pursued (see Page 15), and that the paper would be setting
out the elements of a ‘Plan B’ for Hamilton for use as an alternative to
current planning processed. Renewed consideration of all the issues led to
the conclusion that very high prices—e.g., $4/L and $2/m°*—are more
likely than not.

I this argument that higher prices is accepted—and it warrants far more
elaboration than there is space for here—a reasonable conclusion is that
the City of Hamilton should transform rather than merely add to its cur-
rent planning processes. The transformation should be one that puts en-
ergy concerns first and centre in all its planning. How this could be done
is discussed below.

Even if the argument that fuel prices are likely to be very high is not ac-
cepted, the City may find there is good reason in what follows to give
more attention to energy conservation and production.

Again, the particular prices chosen here—$4/L and $2/m>*—should not be
taken as predictions but more as an illustration of what we might be deal-
ing with. Also, they are considered likely rather than certain. More spe-
cifically, what follows is based on the assumption that there is a more
than even chance that such prices will occur during the first half of the
City’s planning horizon, i.e., sometime before 2018.

Equally, the date of 2018 should not be taken as prediction that oil and
natural gas oil production will peak then or earlier. The date is noted only
because it is halfway through Hamilton’s present planning period, which
is until 2031. Prices will rise steeply when potential demand for the fuels
exceeds production. Production could still be rising, although a mismatch
would be evidently more likely if production were falling. What may well
happen is that there is an uneven plateau in production, with some annual
increases and some decreases but little change overall across a period as
long as a decade. If potential production rises when there is such a pla-
teau, prices could rise steeply.

If the argument
about high
prices is ac-
cepted Hamilton
should give more
attention to en-
ergy conserva-
tion and produc-
tion.
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Price per litre in Canadian dollars

5. Impacts of fuel price increases

We’ve never had prices as high as $4/L and $2/m*—nor has any one
else—so we can’t be sure what will happen.”’ In some comparable coun-
tries, pump prices are more than double Canadian prices—as shown in
Box 8" —but transport patterns are not much different. It’s often believed
there is much less automobile use in Europe, for example, than in Canada,
but this is not the case.

Box8.Gaso- gqy 9 on the next page shows that Western Europeans travel almost as
line (cheapest

posted) and Much by car as Canadians.” They travel about 40 per cent more by sur-
diesel fuel  face public transport (urban and interurban) and only half as much by air,
prices for 29 but the key fact is that in both cases about 80 per cent of motorized travel
countries,  js made by private vehicle (cars, SUVs, motorcycles, etc.). Box 10—also
S?grt]'kigotf; on the next page—shows the same data as Box 9, but without aviation.
gasoline price, | he similarities in the data for private vehicle travel are still evident.
using official
exchange Not shown in Box 9 or Box 10 are data on non-motorized travel, chiefly

rates. walking and bicycling. Comparative data on non-motorized modes are
v
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Share by
Kilometres Share by surface
travelled per personal public trans- Share by
person vehicle port aviation
Canada 16,113 81% 9% 10%
EU15 13,397 79% 15% 6%

Source: Natural Resources Canada and European Commission

less available. There appears to be more walking and bicycling in parts of
Europe, but this may be more to do with local settlement patterns, geog-
raphy, and climate rather than fuel prices. Even where there are higher
rates of walking and cycling, most travel seems to be made by car.

A reasonable conclusion from the above could be that increases in trans-
port fuel prices up to about $2.50 a litre in current Canadian terms will
not result in radical changes in transport activity. People will drive a little
less, buy cars that use less fuel, use public transport more often, and over-
all spend somewhat more on transport and somewhat less on other goods
and services. Travel by air is generally more sensitive to price and would
likely be more strongly affected by a doubling or more in fuel prices.

We know even less about high space heating costs. In Europe, consumers
on average now pay about 10 per cent more per unit for natural gas than
Canadians,” rather less than the difference for transport fuels shown in
Box 8. Moreover, space heating is more often managed centrally, whether
in apartment buildings or through district heating systems that serve indi-
vidual homes. As well, homes are smaller and generally cooler in winter.

In the absence of information as to how Canadians might respond to
higher home heating prices, it’s reasonable to assume something along the
lines of the responses to higher transport fuel prices.”* Canadians will
mostly continue living much as before, but maybe turn the thermostat
down a little, add some insulation, and perhaps bring forward the pur-
chase of a high-efficiency furnace. Again, because more will be spent on
home heating bills (and space heating for businesses, schools, etc.) less
will be available for spending in other areas.

Share by
Kilometres Share by surface
travelled per personal public trans-
person vehicle port
Canada 14,529 90% 10%
EU15 12,659 84% 16%

Box 9. Motor-
ized travel
within Canada
and within the
European Un-
ion, 2002.

<

We know even
less about the
impacts of very
high space-
heating costs
than we do
about the im-
pacts of very
high transport
costs.

<

Box
10.Surface
motorized
travel within
Canada and
within the
European
Union, 2002.
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Perhaps around

$2/litre and

$1.25/m3, there

will be more

radical changes
in how we live

and how we

travel and move

goods.

Hamilton is one

of the first

municipalities to

consider the

implications of
future severe
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energy con-
straints.

Electricity prices would also rise. This would happen in part because
increasing amounts are generated from natural gas, but chiefly because
consumption could increase as people try to find alternative means of
transport and space heating.

At some point, perhaps around $2.50/L and $1.25/m° things could begin
to change more radically. Continuation of business as usual will become
unaffordable. A household may just be able to live with a doubling of
expenditure on gasoline and natural gas compared with today’s levels, the
result of a 150-per-cent increase in fuel prices, offset by a 20 per cent
reduction in use. But beyond that point, perhaps too many sacrifices
would have to be made by households and businesses. As important, a
large amount of money would now be leaving the Hamilton economy to
purchase the fuels brought into Hamilton.

Prices of $4/L and $2/m> could be clearly above the point at which price
increases can be accommodated within present arrangements. If such
prices are expected, as assumed here, radical changes in many aspects of
society should also be expected. We will travel differently because every-
day use of present kinds of automobile will be unaffordable. We will live
differently because the heating and cooling of present types of building
will be unaffordable. We will eat differently because importing our food
from afar will be unaffordable (and because artificial fertilizers, made
from and with oil and natural gas, will be much more expensive).

The remainder of this paper sets out how the City of Hamilton could help
its residents and businesses prepare for the anticipated radical changes.
This can be done by putting energy use and production as the primary
considerations in all planning.

What is proposed here could be opposed as being outside municipal re-
sponsibility.* However, as we enter an era of severe energy constraint
energy considerations will become so important they will permeate every
aspect of our household and business activities. Municipalities will have
to be involved because they control, to a considerable extent much of
what will have to change, notably transport arrangements and how land is
used.

Hamilton has no stronger reason to focus on energy challenges than any
other city, and the considered civic choice may well be to wait and see
what happens, and then act as may be appropriate. However, Hamilton
does happen to be one of the first municipalities to consider the implica-
tions of future severe energy constraints.”® The City could use this head
start to position Hamilton as a leader in understanding and preparing for
the era of energy constraints.
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6. Strategic planning objectives for energy constraints

An advantage of putting energy considerations front and centre in a city’s
strategic planning is that quantitative targets for energy use and produc-
tion can be set. Establishing such targets as overarching considerations for
the planning of transport, land use, and economic development gives the
exercise a refreshing concreteness and allows for ready evaluation of
progress. This section derives several provisional quantitative targets for
energy use and production, for the year 2018, i.e., halfway towards the
City’s planning horizon of 2031.

As almost always, the City of Hamilton’s role would be that of enabler,
I.e., creating the conditions for particular activities to occur rather than
requiring them to happen. This is Hamilton’s primary role in land-use
planning: to facilitate development rather than carry out development.

Significant feature of the scenario sketched out in previous sections are
fourfold increases in retail prices of transport fuels and natural gas and
continuing slow declines in their availability. A possibly reasonable target
for action by City Council with respect to energy would be to help ensure
that residents” and businesses’ expenditures on energy for transport and
heating and cooling buildings—overwhelmingly the main functions for
which oil and natural gas are used—on average rise to no more than 50
per cent above current levels in real terms. Thus, in the simplest possible
formulation, energy use for these purposes would have to be reduced to
just below 40 per cent of current levels.*” An energy-reduction target of
two thirds would allow some margin for accommodating declines in
availability or provide for lower expenditures on energy.

Accordingly, the first strategic objective proposed here is to reduce
per-capita energy use by two-thirds, for transport and in residential,
commercial, and institutional buildings.

Note that this objective and those below do not apply to industrial and
agricultural energy use (other than associated transport use). Appropriate
objectives would have to be set for these sectors, but doing so would
require a more detailed analysis than can be done for this report.

Hamilton is not static. Indeed, one of the main objectives of the current
planning exercise is accommodation of a population increase of one third,
from about 525,000 today to about 700,000 by 2031.“® This could corre-
spond to a population of approximately 600,000 in 2018, or about 14 per
cent above the current level. If per capita energy use declines by two-

The importance
of quantitative
targets for en-
ergy use and
production.

Reduce per-
capita energy
use by two
thirds, for
transport and
for heating and
cooling buildings.
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Plan for elec-
tricity to com-
prise a much
larger share of
Hamilton's
energy mix.

Box 11. Esti-
mated energy
use by fuel by

thirds, but there are 14-per-cent more people, total energy use will be
about 60 per cent less than current use.

As will be spelled out in later sections, Hamilton’s fuel mix will likely
change towards considerably greater use of electricity, both in buildings
and for transport. If use in Hamilton is typical of Ontario (again excluding
industrial and agricultural uses), electricity today comprises about a fifth
of total end-use energy, with oil comprising nearly half of the total and
natural gas almost a third.“® It might be reasonable to expect that electric-
ity’s share will rise to be half of energy use by 2018. This expectation is
illustrated in Box 11, which proposes that total electricity consumption
would be almost unchanged between 2003 and 2018. Meanwhile, con-
sumption of oil and natural gas (NG in Box 11) would fall by almost 80
per cent, from 55.8 petajoules® in 2003 to 11.4 PJ in 2018.

It should be stressed that Box 11 is no more than illustrative, both of ac-
tual consumption in 2003 and proposed consumption in 2018. Good data
on Hamilton’s energy use are not readily available. Both the 2003 esti-
mates in Box 11 and the corresponding targets for 2018 are based on
available Ontario data, prorated by population.

One thing that should be noted in Box 11—if these estimates of 2003
energy use have some validity—is that the energy used in buildings
(residential and commercial) is about 25 per cent more than the en-
ergy used for transport. This difference would be more-or-less sustained
through to 2018. Transport is often considered the most important chal-
lenge in terms of reducing energy use. It may be the most difficult chal-
lenge, but the higher use levels for buildings justify similar attention be-

Hamilton resi-  ing given to this aspect of energy consumption.
dents and
businesses in  The much higher relative use of electricity in 2018 will arise chiefly be-
2003 and  cause of new uses, notably for transport but also in buildings, all to be
prOpoiSnegO‘fSe described below. Existing uses, including lighting, will be the target of
v strong conservation measures designed to secure a two thirds reduction in
Actual in 2003 (petajoules) Proposed for 2018 (petajoules) Change
Purpose of in total,
energy use OIil/ING | Electricity| Other Total OIil/NG | Electricity| Other Total 2003-18
Movement of people 20.0 0.0 0.0 20.0 3.0 BE5 0.0 6.5 -68%
Movement of freight 11.9 0.0 0.0 11.9 4.0 1.4 0.2 5.6 -53%
In residential buildings 13.9 6.9 1.0 21.8 2.7 5.1 1.1 8.9 -59%
In other buildings 10.0 7.6 0.3 17.9 1.7 4.3 0.5 6.5 -64%
Totals for transport 31.9 0.0 0.0 31.9 7.0 4.9 0.2 12.1 -62%
Totals for buildings 23.9 14.5 13 39.7 4.4 9.4 1.6 15.4 -61%
Overall totals 55.8 14.5 1.3 71.6 11.4 14.3 1.8 27.5 -62%
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energy use. Thus, of the 14.3 petajoules of electricity to be used per capita
in 2018 (see Box 11), 4.9 PJ will comprise current uses by the same popu-
lation (down from 14.5 PJ), 7.3 PJ will comprise new uses by the same
population, and 2.1 PJ will result from population growth.

In Ontario, electricity generation is a special concern. This has arisen
because of the unreliability and cost of nuclear generation, the commit-
ment to stop generation from coal, and the rising cost of coal’s main re-
placement fuel, which is considered to be natural gas.”

Thus, greater use of electricity could make Hamilton especially vulner-
able if it is pursuing a strategy involving more relative use of electricity
and if it also has to rely on central production of electricity in Ontario. An
alternative would be generation of electricity within Hamilton, as is dis-
cussed in Section 10. That section will demonstrate that, on a net basis, all
Hamilton’s electricity could be generated within the city, even with the
indicated expansion in electricity’s share of energy consumption. (The
phrase ‘on a net basis’ means that Hamilton would still be part of the
Ontario grid, but would sell as much to the grid as it purchases.) The
largest part of this generation would be from renewable sources, including
wind and solar generation.

Accordingly, the second strategic objective proposed hereisto gener-
ate the total amount of Hamilton’s electricity consumption within
Hamilton, while continuing to trade with the Ontario grid.

Other fuels—chiefly oil and natural gas, or their replacements—would
continue to be used within Hamilton, although at only 20 per cent of cur-
rent per-capita use (see Box 11). There is scope for energy production
other than electricity within Hamilton, as will be detailed below, although
this could be more challenging than the production of electricity.

Regarding trading with the grid, various arrangements are possible in
theory, although the specifics would depend on the arrangements with the
grid operator (the Independent Electricity System Operator) and other
involved agencies such as Hydro One. The simplest arrangement might
involve unfettered exchange with the rest of the grid, with producers in
Hamilton providing about as much as would be consumed in Hamilton,
and pricing that helped ensure that Hamilton collectively sold as much to
the rest of the grid as it purchased. At the other extreme, Hamilton could
become an electricity “island’, trading with the rest of the grid only under
specific circumstances.

Accordingly, thethird strategic objective proposed hereisto generate
half of Hamilton’s non-electrical energy use within Hamilton.

Generate all

Hamilton's elec-
tricity consump-
tion within Ham-

ilton.
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Produce half of
Hamilton's non-
electrical energy
within Hamilton.
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A key consideration is that these objectives be met in ways that are af-
fordable to Hamilton’s residents and businesses. At the beginning of this
section, the guideline that household and energy expenditures rise to not
more than 50 per cent higher than current levels was used to help set the
strategic objectives. Then, a shift towards electricity was proposed. Even
at current prices, electricity is considerably more expensive than oil
(which has roughly a 25-per-cent lower retail price per energy unit) or
natural gas (roughly 50 per cent lower). The next objective allows for this
shift.

The fourth strategic objective is that the cost of implementing the
first three objectives should result in no more than a doubling in real
direct household and business expenditures on energy.

This objective would be within the framework of an overall fourfold
increase in energy prices. Thus unless at least the first objective is
adopted and met, households and businesses in Hamilton could well be
paying more than double present amounts paid for electricity.

These four objectives would both define a civic mission for Hamilton and
act as a prism through which to view other initiatives. Does this proposal
contribute to the energy use objectives? Does it contribute to the energy
production objectives?

The objective of substantially reducing energy use makes evident sense if
the assumptions about future energy price levels are accepted, and per-
haps even if they are not. By contrast, the objectives concerning energy
production may well seem far-fetched. Would it not be better, a reason-
able person might ask, to continue to rely completely on outside sources
for our energy? This person might note that energy concerns are not really
the City’s business and, in any case, the cost of buying the energy would
likely be lower, because of economies of scale.

In response, it could be said that energy—including such conservation
and production as can be achieved—uwill become so important it will be
everyone’s prime business. Moreover, the City, through its ownership of
Hamilton Community Energy (HCE), is already in the energy production
business. The plant at Bay and York produces hot and chilled water for
building heating and cooling, and electricity, all from natural gas. HCE
plans to produce electricity from numerous renewable resources, and both
electricity and hot water or steam from municipal waste. HCE also plans
to help reduce consumption of electricity and other forms of energy
through development of programs of demand-side management, energy
audits, and retrofits.”



HAMILTON: THE ELECTRIC CITY

Indeed HCE, with its parent company Hamilton Utilities Corp. and its
sister companies Hamilton Hydro and FibreWired Hamilton, could be
good vehicles through which to implement some of what is proposed
below. The following proposals, however, go far beyond the present plans
of these organizations, and new managerial and administrative structures
may be required for full implementation. These matters are discussed in
what follows.

Transport and new buildings are two examples of areas in which there
will be major changes—if the objectives proposed here are adopted—Dbut
are not presently addressed by the institutions noted in the previous para-
graph. Given present trends, about a quarter of the buildings standing in
Hamilton in 2018 will have been constructed since 2005.>° The changes
in transport could be correspondingly greater. These and other matters are
addressed in subsequent sections of this report.

In considering whether the City should focus on energy production as
well as energy use, there is also the consideration that the two can be
intimately linked. For example, the optimal orientation of a building for
energy conservation may be different from the optimal orientation for
energy production (e.g., from photovoltaic cells). What may be optimal
overall will depend on how much emphasis is put on each of energy use
and production.

A further advantage of local production is that distribution losses can be
minimized. Line losses for electricity are not usually a major factor, but it
is nevertheless true that they are minimal when generation is where the
electricity is used. In an energy-constrained world, avoidance of distribu-
tion losses could become more important.

Yet another advantage is reduced vulnerability to large-scale system fail-
ures, which may become more common as energy constraints tighten.
During the black-out of August 2003, Hamilton City Hall was one of the
few buildings in southern Ontario with electric power, produced at HCE’s
cogeneration plant.

Existing compa-
nies could imple-

ment some of
what is to be
proposed here.

Local production

of energy can

mean greater

efficiency and
reliability.
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7. Reducing energy use by Hamilton’s transport

Box 12. Current

use by Hamil-

motorized
travel and
associated fuel

ton residents,
and travel and

fuel use targets
for 2018 (not

This section focuses on the movement of people. The movement of
freight is discussed in Section 13.

7.1. Travel targets for passenger transport

Estimates of current motorized travel by Hamilton residents and associ-
ated fuel use are provided in the table in Box 12,> together with possible
targets for 2018. Box 12 is an elaboration for motorized travel by Hamil-
ton residents of how the target set out in Box 11 could be achieved.

A key assumption in constructing Box 12 is that there will be only a mod-
est reduction in the amount of motorized travel per capita. The total de-
clines by only three per cent, from 8,250 to 8,000 million person-
kilometres. Per capita, this would amount to a decline by about 18 per
cent, because of the expected growth in Hamilton’s population by 2018.

The decline in motorized travel would arise chiefly from two factors that
are as much to do with land-use planning as with transport arrangements.
They are:

» ashift to travel using non-motorized rather than motorized means.
> a reduction in the amount of travel because trip origins and destina-
tions are closer together.

These matters are discussed in Section 9, which concerns land-use plan-
ning issues.

Energy use for transport can be reduced in three other ways:

aViatioQ‘ > reduce the amounts of fuel that vehicles consume to travel each kilo-
2003 2018

Total Total Total Total

PKM Fuel use/ | petroleum | electricity PKM Fuel use/ | petroleum | electricity

Mode (millions) | PKM (MJ) | use (PJ) | use (PJ) | (millions) | PKM (MJ) | use (PJ) | use (PJ)
Car (ICE) 7,500 2.5 19.0 0.0 1,500 2.0 3.0 0.0
Car (electric) 0 1,500 1.0 0.0 15
PRT 0 2,000 0.5 0.0 1.0
Transit 750 1.3 1.0 0.0 2,000 0.5 0.0 1.0
Totals 8,250 20.0 0.0 8,000 3.0 35

Note: PKM = Person-Kilometre. ICE = Internal Combustion Engine. PRT = Personal Rapid Transport. MJ = MegaJoule. PJ = PetaJoule
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Box 23.
Freighter
pulled by kite.
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14. Matters raised by City Council: City fleet

The City of Hamilton’s vehicle fleet includes numerous emergency, ser-
vice, freight and passenger vehicles. As noted in Section 7.5, emergency
vehicles and some service vehicles should always have priority in the use
of conventional fuels and transport systems.

If an energy strategy is pursued, the City’s fleet should be a key focus in
order to set an example, reap resulting benefits, and gain the knowledge
of systems that comes from use of them.

The above analysis suggests that transport will depend mostly on electric
motors, with the electricity provided from batteries or by grid-connection
in motion. (See Section 7 above.) Steps in these directions include use of
hybrid vehicles and plug-in hybrids. (See Section 7.2.)

The challenge for a municipal administration in taking the lead in matters
such as the purchase of hybrid vehicles is that such early adoption comes
with two kinds of penalty. One is the higher initial cost of a vehicle that is
not in widespread use. The other is the potential for less than adequate
reliability of a vehicle that has not been in production for a long time and
may in some respects still be experimental.

On the other hand, if Hamilton were to position itself as a leader in transi-
tioning to an era of energy constraints, the character of the municipal fleet
could be a strong indication of that leadership."”®* Moreover, the need for
systematic testing of new vehicle types in circumstances similar to those
that can be provided by municipal fleet management could lead manufac-
turers and provincial and federal governments to make the required in-
vestments.

Also, as conventional transport fuel prices increase, hybrid and other
electric vehicles will become increasingly cost-effective.

At present, more progress is being made in respect of hybrid passenger
vehicles than hybrid freight vehicles. However, development and testing
of hybrid ICE-battery electric trucks of all sizes and other heavy-duty
vehicles is a very active area with a strong Canadian contribution."”* Such
development and testing seems poised to attract considerable federal
government support.

If Hamilton were
to position itself
as a leader in
transitioning to
an era of energy
constraints, the
character of the
municipal fleet
could be a strong
indication of that
leadership.
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15. Matters raised by City Council: HSR

The first move
towards reduc-
ing transport
energy use in
Hamilton could

thus be re-

placement of

existing bus

routes by light
rail or street-

cars, or by

trolley buses,
according to
levels of rider-
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ship.

Hamilton Street Railway began in 1874 with horse-drawn cars on rails.
These were replaced by electric streetcars from 1892, which in turn were
replaced by diesel and electric buses in years around 1950.'% Electric
trolley buses—one is shown on the front of this report—ran from 1950
until 1992."%

The last trolleybuses operating in Hamilton, on the Barton route, were
dual-mode vehicles. They were equipped with small diesel engines for
operation when power from overhead wires was not available. However,
they were not hybrid vehicles in the present sense of the term. The diesel
engine did not charge a battery that could drive the electric traction motor.

Streetcars and then trolleybuses were withdrawn because operation of
buses with internal combustion engines appeared to be more cost-
effective to transit system operators and funders.

As the price of liquid transport fuels rises, the balance will shift in favour
of electric vehicles. The first move towards reducing transport energy use
in Hamilton could thus be replacement of existing bus routes by light rail
or streetcars, or by trolley buses, according to levels of ridership. (A light
rail route can carry more than three times as many passengers per hour as
a trolley bus route, even if the latter is mostly operating in its own right-
of-way.) The technologies could initially be introduced into the McMaster
to Eastgate corridor and the Downtown to Limridge corridor, both of
which are identified in Phase 2 of the Hamilton’s emerging Transporta-
tion Master Plan as potential higher order transit corridors (see Box 24 on
the next page)."”’

The Plan includes a proposal for introduction of bus rapid transit or light
rail (streetcars) along the designated transit corridors. The above rationale
would support this direction except that bus rapid transit would not in-
volve diesel buses but rather trolleybuses, as are used in Edmonton and
Vancouver and in numerous other cities around the world. If diesel buses
are to be used, perhaps they should be diesel hybrids, of the kind being
purchased by the Toronto Transit Commission.**

Most of the increase in transit ridership proposed in Box 12 on Page 26
would be accommodated by increased levels of service along existing
routes, although new routes would also be established where warranted by
increases in residential and employment densities.



HAMILTON: THE ELECTRIC CITY

Introduction of Higher
Order Transit (e.g. Bus
Rapid Transit)
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Corridors {Conceptual)

NOTE: FOR DISCUSSION PURPOSES ONLY

Potential Altermative 1 growth areas THE PROVISION AND LOCATION
Goods Movement i 1S SUBJECT 0 EVALUATION
\ Routes <3 UNDER THE TRANSPORTATION
MASTER PLAN.
: : : A
Also proposed above is a wholly new kind of public transport: Personal pox 24. Transit
Rapid Transport (PRT, see Section 7.2). This system could be integrated connections

with the regular transit, although there could be a premium charge when
its routes follow transit routes. PRT could be under the same management

between nodes
and corridors

. will be a key
as the rest of the transit system or run separately. foature of Ham.
. . .. . . ilton’s Trans-
Electrically driven incline railways were a feature of Hamilton for several portation Mas-
decades,"” and remain a feature of cities with similar topography, such as ter Plan.

Valparaiso, Chile. Trolleybuses are well suited to climbing steep hills;
light rail is less well suited. If light rail were to prevail as the main transit
mode, reintroduction of incline railways could be advantageous. They
would not be needed if a PRT system were introduced.

55



HAMILTON: THE ELECTRIC CITY

16. How an energy-based strategy could be paid for
and its components approved

A community

that offers
itself as a
testbed for

advanced energy
conservation and
production could

well be the

recipient of an
extraordinary
amount of pri-

56

vate-sector
investment.

An inevitable response to the foregoing is that it is all very well and good,
and possibly wise, but how could it all be managed and paid for?

In-depth answers to this question will have to wait for a subsequent re-
port. In the meantime, the following can be said.

To the extent there is an expectation of very high fuel prices, opportuni-
ties will be sought to develop and demonstrate a range of responses suit-
able for a real urban environment. A community that offers itself as a
testbed for advanced energy conservation and production could well be
the recipient of an extraordinary amount of private-sector investment as
well as research and development funds from public agencies.

To give three examples:

1. If the City were to call for expressions of interest for the construction
of a city-wide Personal-Rapid-Transport (PRT) system, at no cost to
the City, a range of appealing responses would likely be received giv-
ing confidence to move towards a call for proposals.

2. If the city were to issue a call for proposals for an energy from waste
plant and associated district energy system, serving a large part of
southern Ontario, and applying the two key conditions noted in Sec-
tion 10.5, at no cost to the City except a modest cost for disposing of
its own waste, a range of appealing responses would likely be re-
ceived.

3. If the City (or Horizon Utilities Corp.) were to issue a call for expres-
sions of interest for massive installation of photovoltaic collectors on
Hamilton buildings, indicating what order of subsidy would be re-
quired, a range of appealing responses would likely be received that
could form the basis for an approach to a provincial agency and the
federal government for appropriate contributions.**

Costing most of the implied ventures in the strategy will be difficult be-
cause of the extreme nature of what is proposed and the extraordinary fuel
price regime that may be presumed to apply.

Nevertheless, if Hamilton were to indicate that it is ‘open for energy busi-
ness’ perhaps along some of the lines indicated here, many ears could
perk up and interest could mount (see Box 25 on the next page).***
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Much of what is proposed here involves reducing energy use within exist-
ing buildings. A potential mechanism exists for municipal involvement in
achieving this objective: Local Improvement Charges (LICs). A munici-
pality attached a temporary charge to a property that is used to pay a con-
tractor to achieve energy savings that offset repayments to the municipal-
ity."* In Ontario, LICs may be used for improvements to private property
but not presently to reduce energy use in buildings.

An enormously costly and time-consuming part of the kind of massive
urban makeover proposed here would be conducting the required envi-
ronmental assessments and securing approvals of them. This could be
considered paradoxical because the objective in every case would be to
reduce fossil fuel use dramatically, and yet the numerous proposals would
be treated in much the same way as projects that have less benign princi-
pal objectives.

Moreover, the scale of what is proposed could cause such congestion in
the conventional approvals as to preclude almost any of the actions re-
quired to move Hamilton towards the goal of becoming the *The Electric
City’. Much provincial cooperation and support would be required to
expedite assessments and to streamline approvals.

A particular challenge would be securing the funds needed to engage in
energy-first planning, to evaluate many of the suggestions in this report
and others, and to development appropriate implementation strategies.
There are two sources of funding for such work. One is the federal gov-
ernment’s $550-million Green Municipal Fund program managed by the
Federation of Canadian Municipalities."® A specific energy-related Re-
quest For Proposals closed on April 12, 2006, but there will be further
opportunities. The other opportunity could be the Toronto Atmospheric
Fund, presently available only within the City of Toronto, but in the proc-
ess of expanding its geographic scope.'"

An enormously
costly and time-
consuming part
of the kind of
massive urban
makeover pro-
posed here would
be conducting
the required
environmental
assessments and
securing approv-
als of them.

Box 25.
November
2005 news item
on how radi-
cally new urban
arrangements
could be mag-
nets for invest-
ment.

v

British engineers will this week sign a multi-billion contract with the Chinese authorities to design
and build a string of ‘eco-cities’—self-sustaining urban centres the size of a large western capital—

in the booming country. ...

The eco-cities are regarded both as a prototype for urban living in over-populated and polluted
environments and as a magnet for investment funds into the rapidly growing Chinese economy. ...

The eco-cities are intended to be self-sufficient in energy, water and most food products, with the

aim of zero emissions of greenhouse gases in transport systems. ...

[Project director Peter] Head said: 'It is no gimmick. It is being led at the highest levels of the Chi-
nese government. They are very committed to developing a new paradigm of economic develop-

ment.'

One international property group, Dublin-based Treasury, has already signed up ... for a €1 billion

investment in the Dongtan project.
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17. Next steps for Hamilton: The Electric City

It would be

appropriate to
both deepen and

broaden the

treatment of
every aspect of
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this report.

If there is interest in pursuing the general direction set out in this report,
the first step should be to commission a more in-depth and robust analysis
of the matters covered here. The present report aims to give no more than
a taste of what could be to come. It was written in a relatively short period
with limited resources.

It would be appropriate to both deepen and broaden the treatment of every
aspect of this report, and some related matters that have not been consid-
ered here. For example, to give just two examples, there has been little
consideration here of (i) the condition of Hamilton’s current building
stock, and (ii) the legislation that Hamilton would require to implement
much of what is proposed.

This more in-depth report could be completed in four months and would
give Hamilton a good basis for deciding whether to pursue an energy
strategy. The present report is not a sufficient basis for such a decision. It
merely raises several matters for consideration.

After consideration of a more substantial report, City Council could en-
gage ideas such as those in the present report at several levels, ranging
from complete embrace to complete rejection. For example, Council may
decide that the city should plan for an era of energy constraints, but that
preparation for such constraints should not become the main planning
objective.

If Council decides not to proceed with a more substantial report, or com-
missions such a report and then decides to do nothing, prudence would
nevertheless suggest that the issues be revisited in two or three years.
Energy considerations will become a more important feature of every
aspect of life in Hamilton. What is in doubt is only how much more im-
portant and how quickly.

The present report has begun elaboration of a vision of Hamilton that
again becomes The Electric City. Complete embrace of such a vision
could transform not only Hamilton but municipalities across North Amer-
ica.
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Notes

The quotation is from the ‘GRIDS update’ submitted to Hamilton City Council by the City
Manager and dated February 16, 2005. Available at
http://www.myhamilton.ca/nr/rdonlyres/30f3e12d-8332-42aa-ba7d-
b29489eea954/0/gridsupdateno2v6.pdf (accessed April 10, 2006).

Economic Development Strategy, 2005. Available at
http://www.myhamilton.ca/nr/rdonlyres/ed4f0e97-34b2-4374-ad24-
db034885ech5/0/ecdevstrategyfinal2005.pdf (accessed April 10, 2006).

The quotation is from Page 6 of the source detailed in Note 2.
The quotation is from Page 6 of the source detailed in Note 2.
The quotations are from Page 7 of the source detailed in Note 2.

The specific topic of the meetings was proposed amendment of Official Plans “to recognize and
expand the existing airport influence area and to create a special policy area for employment
purposes” (from the Minutes 05-13 and 05-15 of the Planning & Economic Development
Committee.

The quote is from the Minutes of the June 29, 2005, City Council meeting at
http://www.myhamilton.ca/Hamilton.Portal/Inc/PortalPDFs/ClerkPDFs/council/2005/Jun29/Mi
nutes.pdf (accessed April 10, 2006).

Note that “Oil peak’ refers to the notion of peak oil production, discussed later in this report,
‘fleet’ refers to the City’s vehicle fleet, ‘HSR’ refers to Hamilton Street Railway, the name of
the City’s transit system.

Transportation Energy Use and Greenhouse Gas Emissions Policy Paper, IBI Group, January
2005. Available at

http://www.myhamilton.ca/NR/rdonlyres/0456EB3D-7C02-414A-A025-
D77B4534F421/0/7EnergyandGHGJan2005.pdf (accessed October 3, 2005).

The above paper is one of 24 policy papers prepared in connection with the development of
Hamilton’s City-wide Transportation Master Plan. The titles of the other 23 are: Access Man-
agement, Accessibility, Air Quality, Background on Land Use and Travel Trends, Economic
Development, Funding and Financing, Goods Movement, Level of Service, New Technologies,
Noise, Parking, Provincial Highway Initiatives, Road Classifications, Road Transfers, Rural
Road Standards, Traffic Calming, Transportation Targets and Transit Strategy, Travel Demand
Management, Urban Design, Urban Structure and Land Use, , Walking and Cycling, Warrants,
and Summary of Proposed Recommended Policies.

Two more of these papers are referred to in this report. The Goods Movement paper is referred
to in Notes 97 and 100. The paper on Transportation Targets and Transit Strategy is referred to
in Note 107.

The quotation is from Page 22 of Ormond P, GRIDS Background Study: Hamilton’s Vulnerabil-
ity to Climate Change, September 2004, at
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http://www.vision2020.hamilton.ca/NewVision2020pdf/Background-Study-Final.pdf (access
October 20, 2005).

The data in this paragraph are from World Energy Outlook 2004, International Energy Agency,
2004.

A recent analysis in The Economist (April 28, 2005) concluded that of the 928 billion barrels of
reserves held by largest 20 oil companies, 90% are controlled by large national state-owned
companies. Saudi Aramco alone is reported to control more than a quarter of these reserves.
However, questions have been raised about the accuracy of reserve reporting by these compa-
nies.

According to issues of the International Energy Agencies Oil Market Report (available at
http://omrpublic.iea.org/, accessed April 12 2006), Chinese imports of oil and oil products were
43% higher in 2004 compared with 2003. Imports fell by 5% in 2005. In January 2006, they
were 52% above the January 2005 level, and 19% above the average for 2004.

Box 1 is based on Figure 3.20 on Page 103 of the source detailed in Note 10.

See in particular Simmons M, Twilight in the Desert: The Coming Saudi Oil Shock and the
World Economy, Wiley, New York, 2005.

Interview in Le Monde, Paris, September 19, 2005. Fatih Birol’s words were, “Le pétrole, c’est
comme une petite amie, vous savez depuis le début de votre relation qu’elle vous quittera un
jour. Pour qu’elle ne vous brise pas le coeur, mieux vaut la quitter avant qu’elle ne vous quitte.”
It should be noted too that the International Energy Agency appears to speak with more than
one voice. The organization also produces a Fact Sheet entitled Resources to reserves: Oil and
gas technologies for the energy markets of the future, available at
http://www.iea.org/textbase/papers/2005/fs_resources.pdf (accessed April 10, 2006). This
document notes that “the world contains at least 20 trillion boe [barrels of oil equivalent] of oil
and [natural] gas”, that “some 5-10 trillion are technically recoverable today”, and that roughtly
1.5 trillion boe will be required to meet demand over the next 25 years”. By contrast, the IEA’s
flagship publication, detailed above in Note 10, notes that the amount of “ultimately recover-
able” oil—at the beginning of 1996—was 1.7-3.2 trillion barrels (Table 3.4 in that document,
Page 102). The same document notes that “ultimate [natural] gas resources” amount to 436 tril-
lion cubic metres (Page 136), or about 2.7 trillion boe. Together these total about 5.1 trillion
boe, far short of the “at least 20 trillion boe” suggest in the Fact Sheet. According to the BP Sta-
tistical Review of World Energy 2005 (at
http://www.bp.com/genericsection.do?categoryld=92&contentld=7005893, accessed April 10,
2006), proved reserves of oil and natural gas at the end of 2004 were 1.2 and 1.1 trillion barrels
of oil equivalent, respectively.

Experts themselves are confused by such an array of contradictions. In any case, the basic ‘peak
oil” issue is not so much the amount in the ground as how much of it can be feasibly extracted in
any given period.

The November 2005 special issue of World Energy Outlook noted in this paragraph focussed on
resources in the Middle East and North Africa. It adds breadth and depth to the conclusion on
Page 110 of World Energy Outlook 2004 that “Of the projected 31 mb/d rise in world oil de-
mand between 2010 and 2030, 29 mb/d [million barrels a day] will come from OPEC Middle
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East ... Saudi Arabia, Irag, and Iran are likely to contribute most of the increase.” There is a
useful commentary on World Energy Outlook 2005 in the April 2006 newsletter of the Associa-
tion for the Study of Peak Qil and Gas, available at
http://www.peakoil.ie/downloads/newsletters/newsletter64_200604.pdf (accessed April 11,
2006).

Box 2 is Figure 20 in Aleklett K, IEA accepts peak oil: An analysis of Chapter 3 of the World
Energy Outlook 2004, available http://www.peakoil.net/uhdsg/weo2004/TheUppsalaCode.html.
Accessed April 10, 2006. A new analysis, closely linked to this one, puts the date for peak pro-
duction of all petroleum liquids at 2010. See
http://www.peakoil.ie/downloads/newsletters/newsletter64_200604.pdf, accessed April 12,
2006.

Box 3 is Figure 1 in Smith MR, Putting paid to unrealistic demand predictions. Petroleum Re-
view, October 2005.

A critical matter is the steepness of the post-peak decline in oil production. A recent examina-
tion of how oil production peaked in Texas, North America, the United Kingdom, and Norway
led to the conclusion that “the onset of peaking can occur quite suddenly, peaks can be very
sharp, and post-peak production declines can be comparatively steep (3-13%).” (Hirsch R,
Shaping the peak of world oil production, World Qil, October 2005, available at
http://www.worldoil.com/magazine/MAGAZINE_DETAIL.asp?ART_ID=2696&MONTH_YE
AR=0ct-2005, accessed April 13, 2005.)

See, for example, Deffeyes KS, Beyond Oil: The View from Hubbert’s Peak. New York: Farrar,
Straus and Giroux, 2005. Providing support for this position is an article in the October 2005 is-
sue of the industry journal Petroleum Review, indicating that production of petroleum liquids by
four of the largest five public oil companies was down in the first half of 2005 compared with
2004, and down in eight of the largest eleven companies. The article is at http://www.odac-
info.org/bulletin/documents/PetReviewOct2005.pdf (accessed April 10, 2006).

The quotations are from a June 21, 2005, press release issued by Cambridge Energy Research
Associates (CERA), Qil & liquids capacity to outstrip demand until at least 2010: new report,
at http://www.cera.com/news/details/print/1,2317,7453,00.html? (accessed April 10, 2006).
Several commentators also have a more sanguine view. For example, David Frum has written,
“The world’s supply of oil is not finite. It is more like a supermarket’s supply of canned toma-
toes. At any given moment, there may be a dozen cases in the store, but that inventory is con-
stantly being replenished with the money the customers pay for the cans they remove, and the
more tomatoes the customers buy the bigger the inventory the store will carry.” (Don’t worry
about running out of oil. National Post, January 13, 2005). Even more extreme is a book by Pe-
ter W. Huber and Mark P. Mills, The Bottomless Well: The Twighlight of Fuel, The Virtue of
Waste, and Why We Will Never Run Out of Energy. New York: Basic Books, 2005. These au-
thors argue that our energy supply is infinite and demand for energy will never go down.

The CERA report has been contradicted by a later article in the industry journal Petroleum Re-
view, which projects supply shortfalls in production of 4-6% in each of the years 2006-2010
(Prices set firm, despite massive new capacity, October 2005).
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So, also, does other opinion appear to be moving in this direction. For example, a recent lead
article in a major U.S. newspaper suggested that “there will come a day when oil production
‘peaks’, when demand overtakes supply (and never looks back), resulting in large and possibly
catastrophic price increases that could make toady’s $60-a -barrel oil look like chump change”
(Robert B. Semple Jr., The End of QOil, New York Times, March 1, 2006).

Among recent analyses accepting ‘peak oil’ is one by the U.S. Army Corps of Engineers, which
included the following: “Peak oil is at hand ... Once worldwide petroleum production peaks,
geopolitics and market economics will result in even more significant price increases and secu-
rity risks. ... Oil wars are certainly not out of the question. Disruption of world oil markets may
also affect world natural gas markets as much of the natural gas reserves are collocated with the
oil reserves.” (Eileen T Westervelt, Donald F. Fournier, Energy Trends and Implications for
U.S. Army Installations, Report ERDC/CERL TN-05-1, September 2005, available at
http://stinet.dtic.mil/cgi-bin/GetTRDoc?AD=ADA441046&Location=U2&doc=GetTRDoc.pdf,
accessed April 12, 2006.)

Oil Shockwave: Qil Crisis Executive Simulation. U.S. National Commission on Energy Policy,
June 2005, available
http://www.energycommission.org/ewebeditpro/items/O82F6801.pdf (accessed April 10, 2006).

The expert is Matthew Simmons, energy investment banker and advisor to the U.S. president on
energy issues. In a recent presentation at the University of Wyoming, he was reported as saying,
“We could be looking at $10-a-gallon gas this winter”. See Klobnak-Ball J, Matt Simmons is-
sues a wake-up call, at http://www.planetjh.com/klobnak/klobnak 2005 09 28 energy.html
(accessed April 10, 2006).

The indicated Canadian equivalent assumes an 85¢ Canadian dollar and 15¢ higher taxes per li-
tre in Canada than in the U.S.

See the chart in Section 1V.2 of Toward 2025: Assessing Ontario’s long-term economic outlook
at http://www.fin.gov.on.ca/english/economy/Itr/2005/05_ltr.html#12_5b (assessed March 7,
2006). These oil price projections are based on the work of Calgary-based Sproule Associates
Ltd. The author of the present paper asked Sproule for the basis of its prediction. The response
from Nora Stewart was “A combination of increased production and world demand will con-
tribute to a decline in the oil price. We also take into consideration the full-cycle cost of incre-
mental supplies. We select a long term outlook that we consider reasonable and hold it flat. It is
impossible to forecast the future. To forecast variations in the long term outlook would be too
presumptuous. Excel spreadsheets are used to generate the forecasts.” (e-mail from Diana Berry,
February 14, 2006).

There’s more variability in what consumers pay for natural gas than oil. All-in prices in October
2005 (including delivery charges, administration, and GST) appear to be about 25% higher than
the average for last winter, with the prospect of a further, perhaps larger increase at the begin-
ning of 2006.

For North American production of natural gas, see the tables on Pages 22 and 23 of BP Statisti-
cal Review of World Energy 2005, available at
http://www.bp.com/genericsection.do?categoryld=92&contentld=7005893 (accessed April 10,
2006).
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2" Box 4 is from data at the Web site of the Canadian Association of Petroleum Producers at

http://www.capp.ca/default.asp?V_DOC_ID=690 (accessed April 10, 2006).
%% See Ontario Power Authority’s Supply Mix Advice Report, December 9, 2005, at
http://www.powerauthority.on.ca/Page.asp?PagelD=924&SiteNodelD=157 (accessed April 10,
2006).
2 The guotation is from Powers B, Assessment of Potential Risk Associated with Location of LNG
Receiving Terminal Adjacent to Bajamar and Feasible Alternative Locations, available at
http://www.borderpowerplants.org/pdf_docs/Ing_position_paper_june2002_english.pdf. (ac-
cessed April 10, 2006)
%" Box 5 is from Slide 4 of a presentation by Harry J. Longwell, Executive VP, Exxon Mobil
Corporation at the Offshore Technology Conference, Houston, Texas, May 7, 2002, available at
http://www.exxonmobileurope.com/Corporate/Newsroom/Spchsintvws/Corp_NR_Spchintrvw_
Houston_070502.asp (accessed April 10, 2006). The continuing failure to replace reserves
through discoveries, at least among public companies, is highlighted in a recent report Explora-
tion Strategy and Performance by consultants Wood Mackenzie, available at
http://www.woodmacresearch.com/cgi-
binfwmprod/portal/energy/highlightsDetail.jsp?BV_SessionID=@ @ @ @0081086032.11432203
60@@@@&BV_EnginelD=cccdaddhgejkghgcflgcegjdffjdgig.0&0id=697482 (accessed April
10, 2006).

1 The expert was Michael Zenker of Cambridge Energy Research Associates, the consulting firm
with the bullish views about short-term oil prospects (see Note 20 and associated text). Mr.
Zenker’s testimony is at http://www.cera.com/news/details/print/1,2317,7605,00.htm|? (ac-
cessed April 10, 2006).

%2 Nationalization of Canada’s oil and natural gas resources has been proposed as a remedy for

Canada’s energy predicament. However, very few would regard this as a politically feasible op-

tion. The question of nationalization and the issue of security of Canada’s supply of petroleum

resources are linked to considerations of the North American Free Trade Agreement (NAFTA).

These complexities are touched on in the author’s op-ed piece ‘Let’s Reroute our Energy Strat-

egy’ Globe & Mail, October 17, 2005, at

http://www.theglobeandmail.com/servlet/ArticleNews/TPStory/LAC/20051017/CONAFTAL7/

TPComment/TopStories (accessed April 10, 2006).

3 The source is detailed in Note 21.

% The more conservative analysis is in Perry GL, The War on Terrorism, the World Oil Market
and the U.S. Economy. Analysis Paper #7. Washington DC: The Brookings Institution, October
24, 2001, available at http://www.brookings.edu/views/papers/perry/20011024.htm (accessed
April 12, 2006).

35 See, in particular, the source detailed in Note 14.
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The chart in Box 7 was adapted from Figure 9 of Bossel U, Does a Hydrogen Economy make
Sense? Paper presented at the European Fuel Cell Forum, Lucerne, Switzerland, July 4-8, 2005,
available at http://www.efcf.com/reports/E13.pdf (accessed April 10, 2006).

One indication that the hope for fuel cells for mobile applications may be running out of steam
is the failure of the Canadian Transportation Fuel Cell Alliance to allocate more than a small
part of the $23 million (now $33 million) with which it was established in 2001 to provide in
support of worthwhile projects. See the CTFCA’s Web site at
http://www.nrcan.gc.ca/es/etb/ctfca/index_e.html (accessed April 10, 2006). Another indication
is that General Motors recently put the development of its Sequel fuel cell concept vehicle on
hold. See English A, You take the hydrogen road. Daily Telegraph (London, UK), October 1,
2005, at
http://motoring.telegraph.co.uk/motoring/main.jhtml?xml=/motoring/2005/10/01/mflarry01.xml
(accessed April 10, 2006).

A new plant in Goldfield, lowa, appears to require 100,000 tonnes of coal a year to produce
about 200 million litres of ethanol from about 600,000 tonnes of corn—nharvested from what is
likely about 1,000 square kilometres of land. The energy in the coal is about 60% of the energy
in the ethanol, and more energy is required for farming and transporting the corn. See Mark
Clayton, Carbon cloud over a green fuel, Christian Science Monitor, March 23, 2006, at
http://www.csmonitor.com/2006/0323/p01s01-sten.html (accessed April 12, 2006)

A brief and useful account of coal-to-liquid technology is Bensaid B, Alternative Motor Fuels
Today and Tomorrow, Institut Francais du Pétrole, 2005, at
http://www.ifp.fr/IFP/en/files/cinfo/IFP-Panorama05_06-Carburantsalternatifs\VA.pdf, accessed
April 11, 2006. The author notes the high emissions of greenhouse gases from available proc-
esses. In the U.S., strongly supported by the federal government, the FutureGen Industrial Alli-
ance is seeking “to design, build, and operate, the world’s first coal-fueled, ‘zero emissions’
power plant” by 2013. See http://www.futuregenalliance.org/, accessed April 11, 2006.

As noted in Section 4, the reference prices of $4/L and $2/m? are real prices, i.e., they are stated
in 2005 dollars rather than the dollars of the day.

Box 8 is based on data for the period September 19-22, 2005, mostly provided by the UK
Automobile Association at http://www.aamotoringtrust.com/index.asp?pageid=31&newsid=56
(accessed October 1, 2005). Australian data are from the Australian Institute of Petroleum’s
Web site at http://www.aip.com.au (accessed October 1, 2005). Canadian data are from MJ
Ervin & Associates Web site at http://www.mjervin.com/WPPS_Public.htm (accessed October
1, 2005). Japanese data are from
http://www.japantoday.com/e/?content=news&cat=3&id=350083 (accessed October 1, 2005).
Currency conversions were done through http://www.oanda.com/convert/fxhistory (accessed
October 1, 2005).

The transport data for Canada in Box 9 and Box 10 are from Natural Resources Canada’s En-
ergy Use Data Handbook Tables at
http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/handbook_tables.cfm?attr=0 (accessed April
10, 2006). Population data for Canada are from Statistics Canada at
http://www.statcan.ca/english/freepub/98-187-XIE/pop.htm#53 (accessed April 10, 2006). Data
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for Europe are from Energy and Transport in Figures 2005 (Eurostat and European Commis-
sion) at
http://europa.eu.int/comm/dgs/energy_transport/figures/pocketbook/doc/2005/etif 2005 _whole
_en.pdf (accessed April 10, 2006).

The all-in average price in EU15 is about €13.00 per gigajoule (see Table 2.5.8 of the last
source detailed in Note 42). This is equivalent to about Can$18.00/GJ or about 67 cents per cu-
bic metre.

We don’t have good Canadian data on responses to price increases in gasoline. There are good
U.S. data at the Web site of the U.S. Department of Energy at
http://www1.eere.energy.gov/vehiclesandfuels/facts/2005/fcvt_fotw364.html (accessed April
10, 2006). They go back to the time of the first oil embargo, in the 1970s,when crude oil and
pump prices changed considerably. There were substantial increases in the real retail price of
gasoline compared with the previous years in 1974 and 1979, when it rose by 22% and 23%, re-
spectively. These were also the only years in the 1970s in which per-capita gasoline consump-
tion declined, by 2.0% and 5.1%, respectively. The largest real increase before 2005 was 28% in
1980, when per-capita consumption fell by 5.8%. Economists refer to the relationship between
price and consumption as elasticity. The price elasticity of demand for gasoline in the U.S. over
the period 1960-2002 is -0.14, meaning that on average a 0.14% change in consumption oc-
curred for each 1.0% change in price, in the opposite direction. Thus, at least in the short term
(up to a year), gasoline consumption is fairly inelastic, i.e., it does not change much with
changes in price. In general, price elasticities of demand for transport fuels and natural gas ap-
pear to both be low in the short term and higher in the longer term, with the latter tending to be
somewhat less elastic. (See, for example, http://www.mackinac.org/article.aspx?1D=1247, ac-
cessed April 10, 2006.)

A point of interest regarding gasoline prices in the 1970s and early 1980s is that theye were not
evidently related to crude oil prices. A chart provided by the Government of Canada’s Depart-
ment of Finance shows that before 1986 Canadian pump prices varied independently of crude
oil prices, but that since 1986 they have changed more or less in lock-step. Pump prices reached
their highest levels in real terms in the summer of 2005 even though crude oil prices had been
higher in real terms in the early 1980s. What happened in 1986 to align pump prices with crude
oil prices is unclear. (See Backgrounder: Qil and Gas Prices, Taxes and Consumers. Ottawa:
Department of Finance, 2005, at http://www.fin.gc.ca/toce/2005/gas_tax-e.html, accessed April
13, 2006.)

Energy management is recognized as a potential municipal responsibility in Ontario’s Munici-
pal Act. Section 147(1) of the Act reads:

A municipality may provide, arrange for or participate in an energy conservation program in the
municipality to encourage the safe and efficient use and conservation of all forms of energy in-
cluding, but not limited to,

(@) the improvement of an energy system in a building;

(b) the substitution of one form of energy for another form of energy;

(c) the improvement of the capacity of a building to retain heat;

(d) the reduction of energy use through more efficient use of energy; and

(e) the shifting of electrical loads from times of high demand to times of low demand.

Section 147(2) reads:

65



HAMILTON: THE ELECTRIC CITY

46

47

48

Subsection (1) does not authorize a municipality to lend money out of its own funds as part of
an energy conservation program.
(See http://Iwww.e-laws.gov.on.ca/DBLaws/Statutes/English/01m25_e.htm, accessed April 11,
2006.)
The November 2005 Proposed Growth Plan for the Greater Golden Horseshoe, which, when
adopted, will become official provincial policy and thus bind municipalities in the covered geo-
graphic area, says in Section 4.2.4:
Municipalities will develop and implement official plan policies and other strategies in support
of the following conservation objectives ...
b) Energy conservation including
i.  Energy conservation for municipally owned facilities
ii. Identification of opportunities for, and where possible locations for, alternative
energy generation and distribution
iii. Energy demand management to reduce energy consumption
iv. Land-use patterns and urban design standards that encourage and support
energy-efficient buildings and opportunities for co-generation.
(See
http://www.pir.gov.on.ca/userfiles/page_attachments/Library/4/PGPENGTfullPP.pdf?N_ID=4,
accessed April 11, 2006.)

The only other municipality in Canada to address the matter of high oil prices so far may be
Burnaby, British Columbia. A staff report entitled Global Peak In Qil Production: The Munici-
pal Context was considered by Burnaby City Council in January 2006. These were its major
findings:
 The consumption of energy is essential to economic vitality.
* Oil is a finite resource. It will run out. Long before it runs out, production will peak and
decline. Prices will rise, and consumption will be forced to decline. This will have a pro-
found affect on our society.
» The date of the peak is a matter of considerable debate. Most projections fall in the range
of 2008 to 2037, generally closer to the earlier date. However, in view of the time needed
for mitigation, even 2037 is very soon.
» We are an energy-intensive society. There is much that we can do to reduce consumption.
Actions fall into three categories: develop other energy sources, increase efficiency, and
change consumption patterns.
 To minimize the impact on our economy and society, all levels of government and the
corporate sector should begin preparations well before the peak. This is because our cur-
rent consumption patterns are imbedded in our infrastructure (for energy production,
transmission, and consumption) which can only be amended through a substantial invest-
ment of time and money.
The Burnaby report is available at
http://burnaby.fileprosite.com/contentengine/launch.asp?1D=1056 (accessed April 10, 2006). It
includes a tabular appendix entitled ‘Possible Municipal Actions to Address Peak Oil’.

If there is a fourfold increase in price, 150% of current expenditures will buy 37.5% (=4/1.5) of
what was bought before the price increase.

The current (2006) population figure of 525,000 is based on the table in Schedule 3 of Places to
Grow: Proposed Growth Plan for the Greater Gold Horseshoe, Ontario Ministry of Public In-
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frastructure Renewal, November 2005, available at
http://www.pir.gov.on.ca/userfiles/page_attachments/Library/4/PGPENGfullPP.pdf?N_ID=4
(accessed April 10, 2006). This source also estimates that Hamilton’s population will be
660,000 in 2031. The City of Hamilton has been working on the basis that its population will be
700,000 in 2031 (see the source detailed in Note 1). A November 2005 City document sets out
five growth options, one of which (No Expansion to the Urban Area Boundary) speaks to a
2031 population of 666,000 and the others to a 2031 population of 700,000. More precisely,
these options speak to population increases of 150,000 and 190,000 respectively. Given that the
population is now about 525,000 (see the beginning of this note), even the lower increase would
mean that the present provincial projection for Hamilton’s 2031 population would be exceeded.
The November 2005 document is entitled G.R.I1.D.S. Growth Options (CM05038) and is avail-
able at http://www.myhamilton.ca/NR/rdonlyres/F87781DF-8E05-4D49-B058-
C034C515FF98/0/20GRIDSStaffReport.pdf (accessed April 10, 2006).

Box 11 and the information in this paragraph are based on Natural Resources Canada data for
Ontario in 2003, at
http://www.oee.nrcan.gc.ca/corporate/statistics/neud/dpa/comprehensive_tables/index.cfm?attr=
0 (accessed April 10, 2006). Note that about 14 per cent of energy end use in Ontario uses fuels
other than electricity, oil, and natural gas, chiefly coal products and wood waste used by indus-
try. This fuel use is not considered in the present analysis.

One petajoule is the usable energy in about 278 gigawatt-hours of electricity, or 26 million litres
of diesel fuel, or 29 million litres of gasoline, or 27 million cubic metres of natural gas. See the
National Energy Board’s conversion tables at http://www.neb-
one.gc.ca/Statistics/EnergyConversions_e.htm (accessed April 10, 2006).

A recent thorough discussion of these matters is in the source detailed in Note 28. This report
proposes that Ontario continue to rely on nuclear energy for about half of its electricity genera-
tion, and notes that to achieve this just about all of the province’s existing nuclear capacity will
have to be replaced by 2025. The report also suggests that “Changes in the Ontario electricity
sector over the past few years make it possible to better manage the major risks of nuclear con-
struction, which are cost overruns and delays. ... Significant progress has been achieved on the
issue of spent nuclear fuel management.”

Information about Hamilton Community Energy in this paragraph is from HCE’s Web site at
http://www.hamiltonce.com (accessed April 10, 2006).

The rough estimate that 25% of floor space in Hamilton in 2018 will have been constructed
since 2005 is based on data in the first source in Note 42 indicating that residential floor space
in Canada increased by 29% between 1990 and 2003 and commercial-industrial floor space in-
creased by 25%. Similar rates of growth are assumed for 2005-2018, and also that about 5% of
the stock will be demolished during that period. Hamilton’s rates are assumed to be similar to
Canada’s.

The estimates for 2003 in Box 12 are based on Natural Resources Canada’s estimates for On-

tario, detailed in the source in Note 49, except for the breakdown between car and transit pas-
senger-kilometres, which is based on data from the Transportation Tomorrow Survey for 2001,
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available at https://www.jpint.utoronto.ca/ (site of the Joint program in Transportation, Uiver-
sity of Toronto, accessed April 10, 2006).

According to Consumer Reports, April 2006, available for a fee at
http://www.consumerreports.org/cro/cars/new-cars/high-cost-of-hybrid-vehicles-406/hybrids-
vs-all-gas.htm (accessed April 11, 2006), the following savings in fuel consumption can be ex-
pected from the six most popular hybrid models, in comparison with their closest equivalent all-
gasoline models: Ford Escape (31%), Honda Accord (8%), Honda Civic (24%), Toyota Lexus
(22%) Toyota Highlander (14%), Toyota Prius (34%). The average savings (not sales weighted)
is 22%.

To achieve the target in the text of a 50% reduction in fuel use, the vehicle would also have to
be downsized by 34%, i.e., be 34% smaller or have 34% less power, or a combination of the two
that resulted in 34% less fuel use, other things being equal.

According to the U.S. Environmental Protection Agency, between 1987 and 2005, the weights
of personal vehicles increased by about 25% and the engine power by about 75% with hardly a
change in fuel intensity. (See Light-Duty Automotive Technology and Fuel Economy Trends:
1975 Through 2005, U.S. Environmental Protection Agency, Washington DC, 2005, available
at http://www.epa.gov/OMS/fetrends.htm, accessed April 11, 2006.) If the achievements had in-
stead been applied to reducing fuel use, the average fuel consumption of new personal vehicles
could be 55% less than the current level. Thus, a reduction by 34% is entirely achievable, if
consumers seek smaller, less powerful vehicles and manufacturers provide them.

The comparisons in this paragraph are based on data on U.S. systems provided by the American
Public Transportation Association (APTA), available at http://www.apta.com/research/stats/
(accessed April 11, 2006).

TransLink, which operate the Vancouver region’s transit system, has provided the author with
data suggesting that Vancouver’s trolleybuses use considerably less electricity per passenger-
kilometre than the SkyTrain system.

See Industrial Hamilton: A Trail to the Future at
http://collections.ic.gc.ca/industrial/dominion.htm (accessed April 11, 2006).

A University of Washington Web site provides useful information about PRT, and links to
numerous other sites. It is at http://faculty.washington.edu/jbs/itrans/ (accessed April 11, 2006).

The illustration in Box 15 are of the Danish RUF (Rapid Urban Flexible) system. The RUF Web
site is at http://www.ruf.dk/ (accessed April 11, 2006).

For information about plug-in hybrids, see http://www.iags.org/pih.htm (accessed April 11,
2006). Also see the Web site of the California Cars Initiative at http://www.calcars.org/ (ac-
cessed April 11, 2006).

Data on plug-in hybrids at the second source in Note 61 suggest that regular overnight charging
of one vehicle at current rates and conditions in Ontario would raise household electricity use by
between a third and a half and cost about 90¢ a night for about 50 kilometres of electric-only
driving the next day. Note that a reduction by 100% means that no gasoline is used
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The Smart Commute Web site is at http://www.smartcommute.ca/ (accessed April 11, 2006).

Since December 13, 2005, HOV lanes have been open on Highway 403, in both directions
between Highways 407 and 401, and southbound on Highway 404 from Highway 7 to Highway
401.

See the discussion of elasticities in Note 44.

An example of load control is Toronto Hydro’s new peakSAVER program, described at
http://www.torontohydro.com/electricsystem/powerwise/peaksaver/fag/index.cfm#ql4 (ac-
cessed April 11, 2006). Control over residential central air conditioning units and other equip-
ment is assigned to Toronto Hydro. Using radio signals, they can be switched off briefly so as to
reduce peak loads. Participating households are given $25 on signing up, and the chance to win
prizes, but receive no other benefit. For many decades until forbidden to do so by Ontario’s En-
ergy Competition Act 1998, Toronto Hydro rented water heaters that could be switched off dur-
ing peak periods by a signal down the power wire.

Box 16 is based on data in the source detailed in Note 49.

The full title of this book is A Handbook on Low-Energy Buildings and District Energy Sys-
tems: Fundamentals, Techniques, and Examples. It is scheduled to be published by
Earthscan/James & James (London, UK) in June 2006. See
http://shop.earthscan.co.uk/ProductDetails/mcs/productlD/616 (accessed April 11, 2006).

See Note 53 for the analysis supporting this projection.

In respect of this proposal, it can be noted that in Marshall Homes’ Copperfield development in
Oshawa, energy consumption will be 79% below the standard through use of a solar geoex-
change system that uses solar energy and underground heating and cooling. See
http://www.marshallhomes.ca/housewarming/ (accessed April 11, 2006).

The information source for the first four listed houses in Box 18 is Figure 3-4 on Page 18 of
Improving Energy Performance in Canada: Report to Parliament under the Energy Efficiency
Act For the Fiscal Year 2002-2003, Ottawa: Office of Energy Efficiency, Natural Resources
Canada, 2005, at http://oee.nrcan.gc.ca/Publications/statistics/parliament04-
05/pdf/parliament04-05.pdf (accessed April 12, 2006). The information for the *Advanced
house’ is from Energy-Efficient Advanced House with Integrated Mechanical System, Ottawa:
Centre for the Analysis and Dissemination of Demonstrated Energy Technologies (CADDET),
Natural Resources Canada, 1992, at
http://oee.rncan.gc.ca/Publications/infosource/Publ/ici/caddet/english/pdf/D025.pdf (accessed
April 12, 2006).

The discussion in Note 48 suggests that Hamilton’s projected population increase can be com-
fortably accommodated within the existing urban boundary.

The amount of solar energy bathing Hamilton is in the order of 10 petajoules a day. This con-

servatively assumes a mean annual insolation rate of 3 kWh/m?/day (see http://www.apricus-
solar.com/html/insolation_levels_canada.htm, accessed April 11, 2006, for a yearly average of
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3.44 kWh/m?/day for Toronto) and that Hamilton’s land area is 1,000 square kilometres (actu-
ally 1,112.98 sg. km, according to the City’s Web site). Box 11 notes that Hamilton’s current
energy use is about 72 petajoules a year, say 100 petajoules if industrial and agricultural uses
are included. Thus, the sun’s rays bath Hamilton with about 36 times as much energy as is used
in Hamilton.

Islam, Mazharul, Amir Fartaj, David S.-K. Ting. (2004). Current utilization and future prospects
of emerging renewable energy applications in Canada. Renewable and Sustainable Energy Re-
views, 8, pp. 493-5109.

For an authoritative review of renewable energy worldwide, see Renewables 2005: A Global
Status Report, available from the Worldwatch Institute at
http://www.worldwatch.org/brain/media/pdf/pubs/ren21/ren21-2.pdf, accessed April 11, 2006.
(Notes and references for this report are available at
http://www.worldwatch.org/brain/media/pdf/pubs/ren21/ren21-2-notes.pdf, accessed April 11,
2006.)

A capacity factor of 33% is assumed. This may be a reasonable average value for a mix of land
and water installations of large wind turbines. (See, for example, Paul Chernick, Brian Tracey,
Susan Geller, Costs and Environmental Effects of Wind Turbines and Natural-Gas Generation,
Resource Insight, Inc., June 2003, at http://www.capelightcompact.org/pdfs/FIN_WIND-
NATURAL_GAS_REPORT.pdf, accessed April 11, 2006.)

According to Enwave Energy Corporation, which manages Toronto’s district cooling system,
the current capacity is 75,000 tons of refrigeration. See
http://www.enwave.com/enwave/view.asp?/dlwc/energy, accessed April 11, 2006. A refrigera-
tion ton is equivalent to 3.517 KW (see http://www.unc.edu/~rowlett/units/dictT.html, accessed
April 11, 2006).

Communication with Kevin Loughborough, Vice-President, Major Projects, Enwave eEnergy
Corportation, August 2005.

The International Small-Hydro Atlas is available at http://www.small-hydro.com (accessed
April 10, 2006).

This assumes a capacity factor of about 50% over the year. This appears to be a reasonable
world average for hydroelectric facilities. (See http://www.worldenergy.org/wec-
geis/publications/default/tech_papers/17th_congress/3_1 10.asp#Heading6, accessed April 11,
2006.)

See Hamilton Community Energy’s Web site at
http://www.hamiltonce.com/html/static/current_projects.shtml, accessed April 10, 2006.

This estimate assumes generation of 0.5 tonne of municipal waste per person and 0.5 tonnes of

commercial industrial waste—all not suitable for recycling or reuse—for a population of seven
million.
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A proposal similar to that in this section has been made for the never-used and mothballed
Wesleyville Generating Plant in Clarington. The proposal “envisions Wesleyville as the site of
an advanced energy-from-waste facility - a high-tech incinerator - capable of processing all the
municipal solid waste from Cornwall to Niagara Falls to Windsor, which would otherwise end
up in Michigan or local landfills. Not only would the site theoretically solve a major crisis for
Toronto - what to do if Michigan decides to close its border to Canadian trash - but it would also
contribute hundreds of megawatts to Ontario's electricity system at a time of tightening supply,
caused in large part by the shutdown of provincial coal-fired plants. ”. (Tyler Hamilton, A burn-
ing desire for power, Toronto Star, February 12, 2006, at
http://www.thestar.com/NASApp/cs/ContentServer?pagename=thestar/Layout/Article_PrintFrie
ndly&c=Article&cid=1139699409673&call_pageid=968332188492 (accessed March 7,
2006).)If the notion of a major energy-from-waste plant takes hold, there could well be competi-
tion among municipalities to host such a plant. In the meantime, Ontario Power Generation,
which owns the Wesleyville plant, has been reported as considering converting it into a nuclear
generating station. (Martin Mittelstaedt, Ontario utility eyes two sites for nuclear reactors.
Globe & Mail, February 14, 2006, at
http://ago.mobile.globeandmail.com/generated/archive/RTGAM/htm1/20060214/wxnukes14.ht
ml, accessed April 11, 2006.)

The proposal is: McViro Consultants Inc. and Jacques Whitfield Ltd, Evaluation of ““Alterna-
tives To” and Selection of a Preferred Disposal System: Draft Report, December 5, 2005, at
http://www.wasteplan.ca/library_wasteplanreports.cfm (accessed April 11, 2006).

Liberty Energy’s Web site is at http://www.libertyenergy.ca/ (accessed April 11, 2006).

See, for example, See Eliasson G, Biogas as a transportation fuel. Paper presented at the
Okosociales Forum Osterreich, Grax, Austria, January 2005, available at

1. http://www.oesfo.at/static/mediendatenbank/root01/Veranstaltungen%20Downloads/Mitteleu
rop%C3%A4ische%20Biomassekonferenz%202005/Vortr%eC3%A4ge/Eliasson_long.pdf. Ac-
cessed April 11, 2006.

For an overview of manure production in Ontario and shares from cows (57%), swine (35%),
and poultry (8%), see Ken McEwan, The lowdown on manure production in Ontario, Agri-food
research in Ontario, Spring 2001, at
http://www.omafra.gov.on.ca/english/research/magazine/spring01/pg6.htm, accessed April 11,
2006. The following conversion factors were used to litres of biogas: cow manure, 33%; swine
manure 39%, chicken manure, 100%. In estimating energy value, the resulting biogas was as-
sumed to be 50% methane.

Also see Daid Layzell, Jamie Stephen, and Susan Wood, Exploring the Potential for Biomass
Power in Ontario, BIOCAP Canada, February 2006, at
http://www.biocap.ca/files/Ont_bioenergy OPA_Feb23 final.pdf, accessed April 11, 2006,
which estimates the annual energy value of biogas from animal manure as being 21.0 PJ.

A further useful source is Ken Rich and several others, Biomethane from Dairy Waste: A
Sourcebook for the Production and Use of Renewable Natural Gas in California, July 2005, at
http://www.calstart.org/info/publications/Biomethane_from_Dairy_Waste_Full_Report.pdf, ac-
cessed April 11, 2006.
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One method—developed near Perth, Ontario—that may be promising involves constructing
greenhouses with double plastic walls and pumping soap bubbles into the wallspace, using geo-
thermal exchange to warm the bubbles in winter and cool them in summer. Construction costs
are about three times higher than a conventional greenhouse (about $12,000 for a 110-square-
metre structure, vs. $4,000), but heating costs are estimated to be 87% lower: $90 vs. $700.
Thus, the simple current payback period is about 13 years. If the price of propane or other fuel
were to rise by a factor of four, the payback period would be just over three years. The syspem
is described in Peter Benner, Bubbles, Tiny Bubbles: Bubble Greenhouse Technology. Cana-
dian Organic Grower, Winter 2005, pp. 18-21. See also
http://www.tdc.ca/bubblegreenhouse.htm, (accessed April 12, 2006).

According to the brochure Connecting a Community, produced by Hamilton Hydro Inc., “Elec-
tric power came to Hamilton in the 1880s. It was introduced so quickly that some citizens soon
claimed the title ‘The Electric City’.” The initial generation, in 1884, used waste steam from the
printing presses of the Hamilton Spectator. Three early documents have the title ‘Hamilton: The
Electric City’: Hamilton: The Electric City: History, Government, and Prosperity of the Bir-
mingham of Canada, Industrial Recorder Company, 1901 (University of Toronto Library, mi-
crofiche78084); Hamilton: The Electric City, Seavey, 1907? (McMaster University Library,
Call no. FC 3098.37 .H354); Hamilton: The Electric City of Canada, Souvenir Edition of
Magazine of Industry and Daily Times. Hamilton, December 1910, cited in the source detailed
in Note 58. See also lan Vincent, Hamilton: The Electric City of Canada, Master of Museology
thesis, University of Toronto, 1974.

The quotations are from John Kasarda, Logistics and the rise of aerotropolis, Real Estate Issues,

25, 4, 43-48 (2001), which is a version of the article in which the term was introduced. The full

context of the quoted phrases is given in the following:
Emerging corridors, clusters, and spines of air-port induced businesses are giving rise to
new urban forms as much as 15 miles from major airports. These represent the beginnings
of the aerotropolis. In response to the new economy’s demands for speed and reliability,
the aerotropolis is based on low density, wide lanes, and fast movements. In other words,
form is following function.
Although aerotropoli have so far evolved largely spontaneously—with previous develop-
ment creating arterial bottlenecks—in the future they will be improved through strategic
infrastructure planning. For example, dedicated expressway links (aerolanes) and high-
speed rail (aerotrains) will efficiently connect airports to nearby and more distant business
and residential centers. Special truck-only lanes will likely be added to airport express-
ways, as well. Seamlessly connected multi-modal infrastructure will accelerate intermodal
transfers of goods and people, improving logistic system effectiveness and further influ-
encing business location and resulting urban form. ...
While multiple transportation modes will continue to shape metropolitan growth, substan-
tial evidence is accumulating that major airport are generating concentrations of commer-
cial activities that are leading to a new aviation-linked urban form—the aerotropolis. Real
estate professionals who recognize this megatrend can select strategic sites near gateway
airports and position investment to be leveraged by air commerce. Planners and developers
who design and build infrastructure and facilities that are consistent with the new form and
function of the aerotrpolis can contribute substantially to the economic competitiveness of
urban areas and to the emerging needs of business.

72



HAMILTON: THE ELECTRIC CITY

91

92

93

94

95

96

97

98

99

100

The quotations are from Pages 53 and 7 of the City of Hamilton’s May 2005 Economic Devel-
opment Strategy (2005), which is at http://www.myhamilton.ca/nr/rdonlyres/ed4f0e97-34b2-
4374-ad24-db034885ech5/0/ecdevstrategyfinal2005.pdf (accessed April 11, 2006).

According to Airbus S.A.S, Global Market Forecast 2004-2023, December 2004, at
http://www.airbus.com/store/mm_repository/pdf/att00003033/media_object_file GMF2004_ful
I_issue.pdf (accessed April 11, 2006), 41% of air freight tonne-kilometres worldwide were per-
formed in passenger aircraft in 2003. This share is expected to decline to 34% by 2023. Almost
all other air freight is carried in dedicated air freighters.

In some aviation statistics, freight and passengers are noted interchangeably, with one tonne of
freight being equivalent to about 11 passengers. See, for example, the June 2005 press release of
the Montreal-based International Civil Aviation Organization at
http://www.icao.int//icao/en/nr/2005/pio200506_e.pdf (accessed April 11, 2006).

These forecasts are in Current Market Outlook. Boeing Commercial airlines, June 2005, at
http://www.boeing.com/commercial/cmo/pdf/cmo2005_OutlookReport.pdf (accessed October
25, 2005).

See also the September 2005 statement by James May, President and CEO of the Air Transport

Association of America, whose airline members move more than 90 per cent of air passenger

and cargo traffic in the U.S., before a committee of the U.S. Senate (see

http://commerce.senate.gov/pdf/katrina-aviationhrg-091405.pdf, accessed April 11, 2006):
Over the last four years, the industry — in total — has recorded over $32 billion in net losses
... Eleven of the 12 passenger airlines rated by Standard & Poor’s are considered “specula-
tive” investments, also known as “junk bond” quality. ... If the price of oil stays high ... |
expect more jobs lost, more flights cut and more airlines in crisis. ... the airline industry is
one of the most severely hurt by the soaring price of oil. Since we have no other options,
airplanes will be burning refined oil long after other modes of transportation have moved
beyond it. Not because we want to but because the principles of aircraft design rule out al-
ternatives.”

Box 20 is based on data in the source detailed in Note 54. The same source indicates that the
Regions of Halton and Peel, by comparison, showed larger increases in jobs than workforce

over the same period. The respective increases were 33.6% and 57.4% for Halton and 61.1%
and 82.5% for Peel.

For the IBI Group’s January 2005 Goods Movement Policy Paper see
http://www.myhamilton.ca/NR/rdonlyres/34265E2F-DFC0-435A-8658-
1F989BDD175D/0/8GoodsMovementJan2005.pdf (accessed April 11, 2006).

The quotation is from Page 2 of the source detailed in Note 97.

Box 21 is taken from Exhibit 3.1 on Page 12 of the source detailed in Note 97.

IBI Group on Page 3 of its Goods Movement Policy Paper (see Note 97) noted, “The City of

Hamilton does not have complete information on freight transportation, although data collected
for the Hamilton Perimeter Road assessment is a start (this is a general and chronic issue on a
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national scale). Lack of freight data is a critical issue for transportation planning and for solving
traffic congestion problems.” An illustration of this challenge is that the only data IBI Group
was able to include in Policy Paper on goods movement by truck concerned movement of
goods to and from Hamilton in for-hire trucks only. There are several indications that most
truck movement in Canadian cities involves movement with the cities, rather than between cit-
ies, and is performed by private trucking, i.e., in vehicles owned by the owners of the goods be-
ing transported.

The energy use estimates are from the source detailed in Note 49. The population estimates are
those of the Ontario Ministry of Finance at
http://www.fin.gov.on.ca/english/demographics/cenpe0311.html (accessed April 11, 2006).

Box 23 is from Sailing ships with a new twist, The Economist, September 15, 2005. Beluga
Shipping GmbH (Bremen, Germany) will install a SkySails system on the multi-purpose heavy
cargo freighter MS Beluga SkySails, to be in operation in 2007, with hopes for regular sales of
the system to begin in 2008. See http://skysails.info/index.php?id=16&L=1 (accessed April 11,
2006).

According to City officials (e-mail communication from the City Manager’s Office sent on
April 5, 2006), “The City has a fleet of about 1,400 vehicles. It has already decided it will be a
leader in the adoption of new automotive technology that significantly reduces fuel use. Its fleet
of hybrid light-duty vehicles is one of the largest in Canada with 40 hybrid vehicles now in ser-
vice. The City's actions have intended to send a compelling signal to the auto manufacturers that
a market exists for more fuel-efficient vehicles and is committing to their production by placing
firm orders for them.”

See, for example, the Web site of Vancouver-based Azure Dynamics at
http://www.azuredynamics.com/about_azure.htm (accessed April 11, 2006).

For this history of the HSR, see http://www.trainweb.org/elso/hsr.htm (accessed April 11,
2006).

The photo of the Hamilton trolleybus on the front of this report is from
http://transit.toronto.on.ca/streetcar/4751.shtml (copyright Joseph Testagrose; accessed April
11, 2006). For further information about Hamilton’s trolleybuses, see
http://home.cc.umanitoba.ca/~wyatt/alltime/hamilton-on.html and
http://www.trainweb.org/elso/hsr-tc.htm (both accessed April 11, 2006).

See IBI Group, Transportation Modal Share Targets and Transit Strategies Policy Paper, Janu-
ary 2005, for Phase Two of the development of the City of Hamilton’s Transportation Master
Plan, at http://www.myhamilton.ca/nr/rdonlyres/1e948d30-2773-4d70-a3c0-
45c6883ada6b/0/18transportationtargetsandtransitstrategyjan2005.pdf (accessed April 11,
2006).

The Toronto Transit Commission has ordered 150 hybrid diesel-electric buses for delivery in

2006 from Orion Bus Industries of Mississauga, Ontario, a unit of DaimlerChrysler. According
to the manufacturer, these will provide about a 30-per-cent improvement in fuel economy com-
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pared with regular diesel buses. See http://www.orionbus.com/orion/0,,0-11-9892-1-486926-1-
0-0-0-0-0-150-9892-0-0-0-0-0-0-0,00.html (accessed April 11, 2006).

Among the best-known books on Hamilton, John Weaver’s Hamilton: An Illustrated History
(National Museums of Canada, 1982) has a 1903 photograph of the Hamilton & Barton incline
railway on its front cover.

While this report was in preparation, the Ontario government announced a massive level of
subsidization of grid-connected photovoltaic generation. The Ontario Power Authority will pur-
chase electricity so produced for 42 cent/kilowatt-hour. See Premier Dalton McGuinty’s press
announcement at
http://www.energy.gov.on.ca/index.cfm?fuseaction=english.news&body=yes&news_id=124
(accessed April 11, 2006).

The text in Box 25 is excerpted from Frank Kane, British help China build ‘eco-cities’, The
Observer, November 6, 2005, at
http://observer.guardian.co.uk/business/story/0,6903,1635188,00.html (accessed April 12,
2006).

For a full discussion of the potential application of Local Improvement Charges to enhancing
the energy efficiency of the existing building stock, see Roger Peters, Joanne Whitmore, and
Matt Horne, Using Local Improvement Charges to Finance Energy Efficiency Improve-
ments: Applicability Across Canada, Pembina Institute, Drayton Valley, Alberta, June 7,
2005, at http://www.pembina.org/publications_item.asp?id=197 (accessed April 11, 2006).

For information about the Green Municipal Fund, see http://www.fcm.ca/english/gmf/gmf.html,
accessed April 11, 2006.

For information about the Toronto Atmospheric Fund and the proposal for expansion see the
report at http://www.toronto.ca/taf/pdf/gtaf_proposal.pdf (accessed April 11, 2006).
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