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Here’s the nub of Hamilton’s economic challenge:
the growing jobs deficit
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Data source for both charts: Transportation Tomorrow Survey 1986 and 2001, Joint Program in Transportation, University of Toronto, 2006
The left-hand chart shows that increasingly The right-hand chart shows the same thing in
Hamilton residents must travel out of the city to a different way. Between 1986 and 2001,
work. Halton and Peel are reducing the gap Halton and Peel added many more jobs than
between workforce and jobs. Niagara Region (no workers. Hamilton, with much lower growth in
1986 data) has a much smaller gap than Hamilton. the workforce, added even fewer jobs.
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Hamilton ‘The Electric City’

1. In the 1890s, Hamilton was one of the first cities in the world to have wide-
spread electric light—for streets, homes, and businesses. In June 1899,
Mayor James Vernall Teetzel welcomed the 9th Convention of the Canadian
Electrical Association, characterizing Hamilton as “The Electric City'.

2. Hamilton could again be ‘The Electric City’, in the forefront of the transition
to electric transport, new electricity generation, and greatly reduced reliance
on fossil fuels.

3. The City could foster major R&D centres for the coming energy-constrained
world, with development of vehicle systems (e.g., PRT), building systems
(e.g., geoexchange), and small-scale electricity generation. The whole city
could become a test bed for our energy-poor, electric future.

4. The thrust of this presentation is that embracing the ‘Electric City’ vision
could be a plausible, job-rich economic strategy for a community that
chooses to face the likely energy realities of the 215t century.

Enquiries to richardgilbert@sympatico.ca



Special issue of the Industrial Recorder of Canada, May 1901,
featuring Hamilton as ‘'The Electric City'
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Cover illustration by Julian Ruggles Seavey of 42-page document in McMaster Library [1907?]
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Inside that document
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| HAMILTON,  ONTARIO
A Descriptive Sketch of its Wonderﬁﬁ Growth, Shoﬁving the Great Opportunities Existing for the Safe &hd Legitimate Investment of Capital and
the Advam:.gcs Offered for the Establishment and Development of All Branches of Commerce and Industry.
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HE day of sentiment and bistory has passed and

the world s looking for " facts ™ as they pertain

« o positive things.and polat to the “ right place ™

to invest money and energy. The history of Hamilton

is a repetition of struggles with ploneer hardships and
trinmph through bravery and persist “b ri

bhammering on." Somehow Hamilton has managed to

keap in the forefront in al) that is successful and pro-
gressive and hay pever allowed her name to suffer re-
proach. It has been an incorporated town alnoe 1847,
s center of induatry, and one of the substantial commer-

tiet to Lake Ontario, and the finest natural harbor,on

A few years ago when it was suggested that
electric power be generated at DeCew Falls
and transmitted to Hamilton, 85 miles away, it
was hooted at as a wild fancy. Men of expan-
sive ideas and advanced thought, backed by
undaunted will, persisted in the discussion until
capital enough to make the trial was secured.
Today all the light and railway power and most

Canada.  Tourists visit the great -!mlt rdens a '
Hamilton as one-of the wonders of the U':a'rm. ::n't
material for many products are abundant. The world
over Hamllton products are famous for unlform excel-
lemace. Cheap fuel and power, raliway and water trans-
portation, idea! ciimate and industrial peace place Ham-
{iton beyond compare for manufacturers of any descrip-
ton. These are cold facts that look the world aquare
in the face and influence men of declsion.

Bchools, churches, and ail that goes to make up a
wail rounded city are In harmony with commercial de-
velopment and mieet the needs of humanity fully, Edu-
cational advantages equal to any in, the land are suf-
clent for any demand. Soc/al distinction Is based om
merit, and fraternal orders embody the high-
est sentiments of brotherhood.

E

The * Hamllton Spirit” is evident even to a stranger.
Maunicipal government watches closely all that is done
And allows no laterest to develop at the expenss of an-

One feature of mighty atrides in the right diree-
the instaliment of Bewage Disposal

w trom 71 miles of sswer pipes and separste the
from solids, treating each chemically amd leay-
e final flow into the lake as clean as fltered
This Is one of the most commendable acts of
works cost over §100,000. Hamilon
balves. What in done iz well done.
is managed with the same skill and
and sanitary conditions rigidly en-

ou

the lake. This canal floats the greatest boats on the
. Jakes, and is spanned by the largest single span swing
bridge in the world. The bridge Ls almost 400 feet long
, &ad welghs over one hundred thousand tons. It 1is
ope. perfectly—an example of how things are done

ton.

A fow Years ago when it was suggested that electrie
power might be genersted at DeCew Falls and trans-
mitted to Hamilton, 35 miles away, it was hooted at as
a Men of expansive ideas and advanced
thought, backed by undaunted will, persisted in the dis-
cussion antll capital emough to make the trial was se-
oured. Today all the light and rallway power and

of the factories are opsrated by slectric current

of the factories are operated by electric current
from this source. The success of this undertak-
ing has placed Hamilton on a pinnacle as the

‘Electric City of Canada’. A recent undertaking
has proved as successful in bringing natural '::
gas from Guelph. oot

T Ancaster Falls. -
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The saccess of this undertaking has - Hamliton is ceater

placed Hamilton s Dade Hamiiton the commercial and creative center of the raflway ystem t;. of the most parfect electria

plaacle as the “ Elec- Dominlon and the most vigorous city in Canada. Factories operation. Lines are :ﬂ
City of Canada™ 8re coming from all points of the compass, from the Biates . projected and will be
recent undertaking and Dominion, bringing multitudes of pebple with them. in operation as soon as
proved as success- Over a hundred different industries are rep: ted already, human endesvor ean -
in bringing natural Incloding some of the largest in the worid of thelr kind. build them, which will
from Guelph. * Variety is the spice of lifs,” says some one ; truly it s the connsct the city with

The citisens of Ham- life of trade. These concerns combine talent and emergy .all points of ocomes-

ton laugh at difficul- north, south, east and west, representing energy. gquence from Buffaio %o

ties and make stepping chivalry and hospitality, shrewd business instinct, daring a8d Toroato aad- as far

stones of lea. COUrage. Nothing ds Hke Hamliton has west. Parks aad polats

When an ides ls ocon- won the laurels in every commercial contest and- is 8ot of Interest in gl

ceived it is not dis- ashamed to bolst her banners aad say “ follow.” .The sTvey around Hamiton  &fe

cuseed with fear and of the city, the charactar of the uniformity of pumerces and fernfely'

quaking, but if it s <ty improvements and all that city mesns Shows & a3 entraneing - s

suggestive of advance- broad minded and solid citisemship. that is wall  varied landseape elfest

meat it is nourished mAnaged in Hamilton prospers. There s more AMericAn as the bive Ml of

fato & healthy plan ecapital iavested in Hamilton In the production of world neces- Swimeriand.  Natele

Flrat School in Hamilton. and put into practical sities than in all the cities of the province combined. This - 6 lavished Regatta at Burllngton Beach.

ia tha santral market for the finagt froft'srowias cowmtry
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JR Seavey's illustration of Hamilton in 2003, from the perspective of 1903

lllustration for an article in
the Hamilton Spectator
[19037] depicting
Hamilton in 2003,
predicting that Hamilton
would become the
industrial capital of North
America. It could still
happen.
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This presentation has four main parts

1. Energy challenges: Why there could be fourfold increases in retail
prices from peaking in oil and natural gas production.

2. Energy consumption in Hamilton, in buildings and for transport: How
they should/could be substantially reduced, with electricity’s share
rising from 20% of end use now to more than 50% by 2018 (remaining
about the same overall).

3. Energy production in Hamilton: Raise the share produced in Hamilton
from essentially zero now to 100% for electricity and 50% for other
energy.

4. Energy opportunities: On both the consumption and production sides,
situate Hamilton ahead of the wave rather than drowning in it; put
energy first in all planning; develop and implement an economic
development strategy that makes Hamilton again ‘The Electric City’.

Enquiries to richardgilbert@sympatico.ca



Here’s the nub of the oil problem:
discoveries are not keeping up with consumption

0Oil Discovery and Consumption, 1900-2030
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Source: Kjell Aleklett, Oil: a bumpy road ahead. World Watch, 19(1), 10-12, 2006
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IEA says almost all of the new oil will come from the Middle East

Simmons says there is doubt whether
Saudi Arabia can even maintain the
current production of 9.5 mb/d.

IEA's view of world oil production
by source, 2000-2030
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IEA: “Of the projected 31 mb/d rise in world oil demand between 2010 and 2030, 29 mb/d will come
from OPEC Middle East ... Saudi Arabia, Iraq, and Iran are likely to contribute most of the increase.”
On April 10, 2006, according to Platts Oilgram News, Saudi Aramco announced that its “composite
decline rate of producing fields” is 2%/year, after “remedial actions and the development of new fields”.
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Here’s the best estimate of when the world peak in liquid hydrocarbon
production will occur: about 2012 (black area is oil sands)
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Source: Uppsala Hydrocarbon Depletion Group, 2005

An updated analysis by Colin Campbell puts the peak in production of conventional oil in 2005 and the
peak production of all liquid hydrocarbons in 2010 (ASPO newsletter, April 2006)

Enquiries to richardgilbert@sympatico.ca 11



Why the hydrogen fuel cell future won’t work
(but grid-connected vehicles will)

Renewable
Source
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European and other gasoline prices (cheapest posted) are 150-200% of Canadian prices.
The diesel fuel price difference is usually a little less. Prices below are for September
19-20, 2005, ranked by gasoline price, using official exchange rates.
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Data sources: UK Automobile Association, Japan Today, Australian Institute of Petroleum, MJ Ervin & Associates, OANDA.com
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The higher fuel prices in Europe have surprisingly little impact on travel,
which is overwhelmingly by automobile on both sides of the Atlantic

Including aviation

Share by
Kilometres Share by surface
travelled per personal public Share by
person vehicle transport aviation
Canada 16,113 81% 9% 10%
EU15 13,397 79% 15% 6%
Ignoring aviation
Share by
Kilometres Share by surface
travelled per personal public
_person vehicle tr rt
Canada /14,529\ / 90% \ / 10% \

Data sources: Natural Resources Canada, Energy Use Data Handbook, 2005; Statistics Canada (population data);
European Commission, Energy and Transport in Figures 2005

Europeans have smaller, less powerful vehicles and use roughly a third less energy for each person-km.

Enquiries to richardgilbert@sympatico.ca 14



Strategy for analysis

» Retail energy prices will have to rise about fourfold for there to be major
changes in how energy is used and produced.

» What are the chances of prices rising so high during the next 25 years?

» If the odds are less than one in four, proceed with business as usual. If
there are between one in four and one in two, have a ‘Plan B’ that puts
energy first.

> If there is a more than 50% chance of prices being so high—i.e., they are
more likely to happen than not—'Plan A’ should be a plan that puts
energy first.

Enquiries to richardgilbert@sympatico.ca 15



Small shortfalls can mean big price increases (two analyses)

@

Based on analysis for the U.S. by the Brookings Institution

Shortfall in crude oil supply

0% 5% 10% 15%
Resulting increase in crude oil price 0% 30% 200% 550%
Crude oil price per barrel (US$) $50 $65 $150 $320
Resulting gasoline pump price (Can$/litre) $0.85 $1.00 $1.50 $2.50

The U.S. National Commission
on Energy Policy concluded in
June 2005 that a “4 percent
global shortfall in daily supply
results in a 177 percent
increase in the price of oil”

(from $58 to $161 per barrel).

Enquiries to richardgilbert@sympatico.ca
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The possibility of fourfold increases in pump prices

»  The IEA projection of world consumption and 45
the Uppsala University analysis of production Actual and estimated
together suggest that in 2018 there could be consumption (IEA)
an oil production shortfall of about 25%. 401

»  Using the more conservative of the above
two analyses of the impact of shortfall on
price, this translates into an eight-fold
increase in oil's ‘wholesale’ price (i.e., to
US$500-600/barrel).

35 4
Shortfall|of

about 25%
> in 2018
(9 billion

30 barrels/year)

Billions of barrels a year

»  High prices force down potential demand;
and pump prices vary less than crude oll
prices (distribution costs, taxes).

25 -

Actual and estimated
20 - production (Uppsala)

»  Nevertheless, it may be reasonable to
assume that pump prices of transport fuels
will be four times higher in 2018 than they 15 ‘ | ‘
are now—and a similar argument can apply 1990 2000 2010 2020 2030
to natural gas.

Enquiries to richardgilbert@sympatico.ca



Four-dollar gasoline is an optimistic perspective

1. Cheap energy is so important for our way of living, large increases in
energy prices could be devastating.

2. An entirely possible outcome of the end of cheap oil (and natural gas)
could be a ‘hard landing’ into economic depression and widespread
dislocation.

3. Projecting a reasonably stable price of $4/L implies that there is still
demand for oil, i.e., economic and social life are continuing, albeit
within a different framework. $4/L implies a ‘soft landing’.

4. A reasonably stable $4/L (and $2/m3) also implies an orderly process
whereby the long decline in production of oil (and natural gas) is
being matched by progressively more efficient use and by a
measured transition to use of other fuels.

Enquiries to richardgilbert@sympatico.ca 18



Consumption guidelines for a Plan A (transport and buildings)

» Keep household and business energy bills to no more than 50% above
current levels, assuming fourfold increase in electricity prices too. (New
equipment should add no more than another 50% to total energy costs.)

» This means reduce energy use per capita by just over 60%, say by two-
thirds to allow a safety margin, or lower energy bills.

» But, Hamilton’s population is set to increase, from about 525,000 today to
about 595,000 by 2018, i.e., by about 13%. So, an absolute reduction by
about 60% could be appropriate.

» Keep the total amount of electricity use at about the same level as now,
but do much more with it, particularly for transport. Electricity’s share of
total energy use would rise from about a fifth to about a half.

» Reduce use of oil and natural gas by about 80%.

Enquiries to richardgilbert@sympatico.ca 19



Here’s what the consumption guidelines translate to

Actual in 2003 (petajoules) Proposed for 2018 (petajoules) Change
Purpose of in total,
energy use Oil/NG |Electricity| Other Total Oil/NG |Electricity| Other Total | 2003-18
Movement of people| 20.0 0.0 0.0 20.0 3.0 2 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 2 1.7 4.3 0.5 6.5 -64%
Totals for transport|  31.9 0.0 00 |[319\| 70 49 02 |[ 121)| -62%
Totals for buildings| 239 | 145 13 [\ 307)| 44 9.4 16 \Ef/ 61%
— — — L\ —
Overalltotals| (558) | (14.5) | 13 | 716 | (11.4) | (143) | 18 | 275 | -62%
j— — - <

Source for 2003 data: Ontario section of Natural Resources Canada, Comprehensive Energy Use Data, 2006;

Enquiries to richardgilbert@sympatico.ca
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Here are details about the movement of people

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)| 25 19.0 0.0 2,000 15 3.0 0.0
Car (electric) | ~—d 2,000 0.75 0.0 15
PRT 0 2,000 0.5 0.0 1.0
Transit (z50)| 13 1.0 0.0 0.5 0.0 1.0
Totals (8250 20.0 0.0 , 3.0 3.5

Note: PKM = Person-Kilometre. ICE = Internal Combustion Engine. PRT = Personal Rapid Transport. MJ = MegaJoule. PJ = PetaJoule

Source for 2003 data: Ontario section of Natural Resources Canada, Comprehensive Energy Use Data, 2006;

Enquiries to richardgilbert@sympatico.ca
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Here are details about the movement of freight

2003 2018
Total Total Total Total
TKM Fuel use/ | petroleum | electricity PKM Fuel use/ | petroleum | electricity
Mode (millions) | TKM (MJ) | use (PJ) | use (PJ) | (millions) | PKM (MJ) | use (PJ) | use (PJ)
Truck (ICE) (3300) | 32 10.7 ﬁ25o 25 3.1 0.0
Truck (electric) | ~— \1,000 10 0.0 1.0
Rail 3,200 0.2 0.7 4,000 0.1 0.0 0.4
Marine 2,000 0.4 0.5 3,000 0.3 0.9 0.0
Totals (8.500) 11.9 (9,250) 4.0 14

Note: TKN="Tonne-Kilometre. ICE = Internal Combustion Engi\rﬁ'.'lv(: MegaJoule. PJ = Petaloule

Source for 2003 data: Ontario section of Natural Resources Canada, Comprehensive Energy Use Data, 2006;

Enquiries to richardgilbert@sympatico.ca
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What are grid-connected (tethered) vehicles?

» Electrically driven vehicles that get their motive energy while moving from
an overhead wire(s) or third rail rather than from an on-board source.

» They have high ‘wire-to-wheel fuel efficiency for four reasons:
e >95% of applied energy is converted to traction
e electric motors are lighter than internal combustion engines (ICEs)
e constant torque at all speeds means no oversizing

e there is no fuel to carry.

» Overall efficiency and environmental impacts depend on the distribution
system (perhaps a 10% loss) and the primary fuel source, which can
range from inefficient and dirty (e.g., coal) to efficient and clean (e.g., sun
and wind).

» Grid-connected systems can use a wide range of fuels and switch among
them without disrupting transport activity, allowing smooth transitions
towards sustainable transport.

Enquiries to richardgilbert@sympatico.ca 23



Public transit within cities

Montreal
. Occupancy Energy use
Vehicle type Fuel (pers.iveh) |  (mJ/pkm)
Transit bus (U.S.) Diesel 9.3 @
Trolleybus (U.S.) Electricity 14.6 / 0.88 \
Light rail (streetcar) Electricity 26.5 \ 0.76 }
Heavy rail (subway) Electricity \0.58/

Vancouver

Enquiries to richardgilbert@sympatico.ca 24



Public transit between cities

Amtrak Acela at Boston South station

Enquiries to richardgilbert@sympatico.ca

Vehicle
Occupancy | Energy use
type Fuel (pers./veh.) (mJ/pkm)
Intercity rail Diesel / 2.20\
School bus Diesel 19.5 ! 1.02 \
Intercity bus Diesel 16.8 0.90
Intercity rail Electricity 0.64

German ICE

25



Dusseldorf Airport SkyTrain Per‘sona' Veh l C I es

i . Occupancy Energy use

Vehicle type Fuel (pers.iveh) |  (mJ/pkm)
SUVs, vans, etc. Gasoline 1.70 3.27
Large cars Gasoline 1.65 2.55
Small cars Gasoline 1.65 2.02
Motorcycles Gasoline 1.10 146

Fuel-cell car Hydrogen 1.65 /0.92\

Hybrid electric car Gasoline 1.65 ! 0.90 \
Very small car Diesel 1.30 0.89
Personal Rapid Transit Electricity 1.65 0.49
N4

Skyweb Express (Cincinnati concept)
Enquiries to richardgilbert@sympatico.ca 26
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Freight transport

Trolley truck operating at the Quebec Cartier
iron ore mine, Lac Jeannine, 1970s

Enquiries to richardgilbert@sympatico.ca

Vehicle Energy use
type Fuel (M)
Truck | Diesel [0.45 '\
Train Diesel [ 0.20 \
Train Electricity \ 0.06 I
Truck Electricity \0. 1 5#

<~
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Fuel is now >75% of shipping costs. Kites reduce fuel use
by about a third. <3-year payback. Coming into use in 2007.

Source: Economist September 17, 2005

Enquiries to richardgilbert@sympatico.ca 29



Additional guidelines for energy use in buildings

» About the same reduction in overall energy use as for transport
(=60%), and the same level of reduction in fossil fuel use (=85%),
even though more energy is used in buildings than for transport.

» As for transport, there would be a shift to electricity use. Now
electricity is 37% of in-building energy use, becomes 61%.
Transport energy use is now 0% electricity, becomes 54%.

» Big difference is that buildings but not vehicles can be a source
of energy (discussed later).

Enquiries to richardgilbert@sympatico.ca 30



Here are details about how energy use in buildings could change

Actual in 2003 (petajoules) Proposed for 2018 (petajoules) Change
OilING |Electricity| Other Total OilING |Electricity| Other Total | 2003-18
Residential
Space/water heating/cooling 13.9 3.2 1.0 18.1 2.7 3.7 1.1 7.6 -58%
Other 0.0 3.7 0.0 3.7 0.0 1.4 0.0 1.4 -61%
Commercial
Space/water heating/cooling 10.0 1.6 0.3 11.9 1.7 1.9 0.5 4.1 -66%
Other 0.0 6.0 0.0 6.0 0.0 2.4 0.0 2.4 -61%
Totals 23.9 14.5 1.3 39.7 m m 1.6 15.5 -61%
N~—r N S

Enquiries to richardgilbert@sympatico.ca

Source for 2003 data: Ontario section of Natural Resources Canada, Comprehensive Energy Use Data, 2006
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Energy production will be a priority (1)

Hamilton could become self-sufficient in electricity and produce
substantial amounts of natural gas and other useful energy:

» Solar energy: electricity and hot water

» Wind energy: electricity

» Deep Lake Water Cooling (DLWC): cold water for air conditioning

» Hydroelectric power: electricity

» Geoexchange (low-temperature geothermal energy) for heating, cooling

» Energy from waste: electricity, process steam, hot water

» Biogas production: natural gas (also electricity, etc.)

» District energy: allows buildings to be heated and cooled from
numerous sources (including DLWC)

» Local food production: energy for humans, reduces transport and

possible shortages
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Energy production will be a priority (2):
solar electricity and hot water

Enquiries to richardgilbert@sympatico.ca

Photovoltaic panels
on roofs (upper left)
and walls (lower left)
could provide the
equivalent of most of
the electricity used
within Hamilton’s
residential buildings
and more than that
used in commercial
buildings (in total,
more than half of
Hamilton’s 2018
consumption). Solar
water heating panels
(right) could provide
most of Hamilton’s
domestic hot water.

Flat-plate
collsctor

Anfifreaze fluid in
collector loop only

Dhoulsle-walled
leial excleangor
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Energy production will be a priority (3):
horizontal and vertical wind turbines

Wind turbines, over farmland (left), and
especially over water (below), but also—
with vertical-axis turbines—in confined
spaces (right) could provide the
equivalent of about a quarter of
Hamilton’s electricity use.
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Energy production will be a priority (4):

Deep Lake Water Cooling System

o Three intake pipes draw 4°C water from Lake Ontario at a depth of
83 meters. The water is then filtered and treated for the City's potable
water supply.

e At the ETS, the icy cold water is used to cool Enwave's closed chilled
water supply loop through 36 heat exchangers. The ETS is adjacent
to the City of Toronto’s John Street Pumping Station.

e Chilled water can bypass the cooling plant and continue to the customer
building. If necessary, water can be further chilled by two 4700 ton CUSTOMER
stearn-driven centrifugal chillers. SITE

o Heat exchangers at the customer building cool the internal building
loop, providing chilled water for the building cooling system.

@ CHILLED WATER
SUPPLY TO
OTHER CUSTOMERS

Benefits:
. Uses 90% less electricity
RETURN . Reduces thermal discharge

@ ENWAVE CLOSED from power plants to the lake
COOLING LOOP . Reduces air pollution

. Reduces CO: emissions
. Eliminates ozone depleting

9 Enwave chilled water loop extends to other buildings.

G Chilled water is returned to the Enwave Energy
. ENWAVE ENERGY
Transf |l hi le.

ransfer Station to repeat the cycle e TRANSFER

STATION
© EVVAVE SIHCOE CFCs
STREET COOLING . Eliminates cooling towers
PLANT and improves water
efficiency
LAKE ONTARIO LEGEND
ARE OIN i
d} CHILLER

* DIRECTION OF WATER FLOW

&' HEAT EXCHANGER

Toronto’s system provides the cooling equivalent of 250 megawatts of electric power:
annually about 15% of Hamilton’s proposed electricity use in 2018. Toronto’s downtown is
only 5 km from where Lake Ontario is 80 metres deep, Hamilton'’s is 20 km, but the
additional underwater piping cost is relatively small and so is the temperature gain.
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Energy production will be a priority (5): Geoexchange

Low-temperature geothermal heating and cooling systems, also known
as "geo-exchange" or "earth energy” systems, take advantage of the fact
that the earth constantly absorbs and stores heat from the sun, keeping
underground temperatures just below the surface relatively even

all year. Tapping this renewing, no-fuel energy source, found everywhere,
involves installing a network of underground tubes through which heat-
absorbing fluid moves, transferring energy. When it's cold, you can
capture heat, when it's hot, capture cold.

Combustion-free heat,
low-energy cold

HORIZONTAL LOOP. Cheaper to install

and suitable for smaller buildings, but
needs more land. Waorks like the vertical
ture is

tem; the ground temp
not significantly different.

Core of the systemisa
heat pump connected 9
to a storage tank.

land is costly or scarce,
tubes canextend60or
more metres Uriderground,

ILLUSTRATION BY
BRIAN HUGES/ TORONTO STAR

Ground
temperature
in the first 100
metres of the
earth's surface
is fairly steady
at around 10
to 10.5 celsius
in Southern
Ontario and
approximately
8 degrees
celsius in
Winnipeg.

Down
to earth

Tyler Hamilton, Toronto Star, April 24, 2006

Enquiries to richardgilbert@sympatico.ca

According to this
article, these systems
cost about $22,000
(existing or new home),
save about 70% of
energy use, and thus
repay their costs at
present fuel prices
within 10 years.
Available in Waterloo
on a 20-year lease. If
the city were to
coordinate drilling, even
to the point of having
communal piping
systems, cost could
perhaps be reduced by
about 50%.
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Energy production will be a priority (6):
Energy From Waste (EFW)

If Hamilton were to manage half of Southern Ontario’s solid waste in four plants like the Florida plant on
the right, all located on a port industrial site, the product would be over 40% of Hamilton’s electricity
requirements in 2018, hot water enough to heat all Hamilton’s buildings (via a district energy system),
and some steam for industrial processing. Municipalities and businesses would pay Hamilton to take
this fuel. Two conditions should be imposed: (i) all non-Hamilton waste arrives by rail or water; and (ii)
for more than half of the days of the year the plants act as air cleaners, i.e., the air coming out the
stacks is better than the ambient air (which will be better in 2018 than now because there will be fewer
internal combustion engines). The plant on the left is in Burnaby, B.C.

MONTGONMERY
COUNTY

Enquiries to richardgilbert@sympatico.ca
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Ontario is open for a transformation in electricity generation

40,000
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Source: Ontario Power Authority, Supply Mix Advice. Volume 1, Part 1-1, Page 2, Figure 1.1.2, December 9, 2005
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Land-use planning principles

»Put energy first (e.g., build land uses around transport and energy
production requirements)

»Avoid greenfield development
»Don’t abandon present low-density areas
»Mix uses; foster vibrant centres

»Aggressively pursue ‘brownfield’ development

Enquiries to richardgilbert@sympatico.ca
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Four matters highlighted by Council

» Aerotropolis: Air freight seems especially sensitive to high fuel
prices; reliance on it could be risky economic development. If
developed, could be ‘Highway 6 Business Park’ focusing on energy
efficiency and energy production with low-energy freight movement.

»Moving goods: More of a challenge than moving people. Energy
constraints could bring more local goods movement, for local
manufacturing and food production. Focuses on efficiency, non-
motorized transport, electric modes could serve well.

» City fleet: City has role as leader, which could be particularly true
for deployment of hybrid ICE-battery heavier-duty vehicles.

»HSR: Reintroduce trolley buses, incline railways, streetcars (light
rail), and explore Personal Rapid Transit.
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What is happening elsewhere

City and County of San Francisco

Board of Supervisors

o

April 11, 2006

City and County of San Francisco

Legislation Introduced

060442 [Peak Oil Plan of Response and Preparation]

Resolution acknowledging the challenge of Peak Oil and the need for
San Francisco to prepare a plan of response and preparation.

Supervisors Mirkarimi, McGoldrick, Maxwell presented. ADOPTED.

RESOLUTION:

WHEREAS, World oil production is nearing its point of maximum production
(“Peak Qil") and will enter a prolonged period of irreversible decline leading
to ever-increasing prices; and

WHEREAS, The United States has only 2 percent of the world’s oil
reserves, produces 8 percent of the world’s oil and consumes 25 percent of
the world’s oil, of which nearly 60 percent is imported from foreign countries;
and,

WHEREAS, The decline in global oil production threatens to increase
resource competition, geopalitical instability, and lead to greater impoverish-
ment; and, ... [continued for a total of 18 clauses]

Enquiries to richardgilbert@sympatico.ca

Sweden plans to be world's first oil-free economy

- 15-year limit set for switch to renewable energy
- Biofuels favoured over further nuclear power

John Vidal, environment editor
Wednesday February 8, 2008
The Guardian

Evergreen... Sweden will develop biofuels from its forests. Photograph: Mattias Klum/Getty Images

Sweden is to take the biggest energy step of any advanced western economy by trying to
wean itself off oil completely within 15 years - without building a new generation of nuclear
power stations.

The attempt by the country of 9 million people to become the world's first practically oil-free
economy is being planned by a committee of industrialists, academics, farmers, car makers,
civil servants and others, who will report to parliament in several months.

The intention, the Swedish government said yesterday, is to replace all fossil fuels with
renewables before climate change destroys economies and growing oil scarcity leads to huge
new price rises.

"Our dependency on oil should be broken by 2020," said Mona Sahlin, minister of sustainable
development. "There shall always be better alternatives to oil, which means no house should
need oil for heating, and no driver should need to turn solely to gasoline.”

According to the energy committee of the Royal Swedish Academy of Sciences, there is
growing concem that global oil supplies are peaking and will shortly dwindle, and that a global
economic recession could result from high oil prices.

Ms Sahlin has described oil dependency as one of the greatest problems facing the world. "A
Sweden free of fossil fuels would give us enormous advantages, not least by reducing the
impact from fluctuations in oil prices," she said. "The price of oil has tripled since 1996."

A government official said: "We want to be both mentally and technically prepared for a world
without oil. The plan is a response to global climate change, rising petroleum prices and
warnings by some experts that the world may soon be running out of oil."
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‘Electric City’, an economic development strategy

» ‘Hamilton: The Electric City’ means (i) embracing the prospect of very
high energy prices; (ii) preparing Hamilton for the era of high-price
energy; and (iii) positioning Hamilton as a leader in a new era of low
energy consumption and much local production.

» This will be good for Hamilton’s economic development in five ways:

v
v
v

Hamilton will function when energy prices rise steeply.
Less money will leave Hamilton to pay for high-cost energy

Reducing energy consumption and increasing energy production are
labour-intensive, and the work is local

Hamilton could rapidly develop a large pool of R&D and implementation
know-how

Businesses and their investors will see Hamilton as the place to be
because of the critical mass of relevant activity, the available skills, and
the community dedicated to being ahead of the energy wave.
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Implementing the ‘Electric City’ concept

» Deepen and broaden the concept, and publicize it.

» If it captures imaginations, causes excitement, embrace
the concept fully. Have it adopted as Hamilton’'s grand
project for the 215t century, the new civic mission.

» Redo plans for land use, transport, other infrastructure,
waste management, and social development, and, above
all, develop a plan for economic development that puts
energy first.

» Solve legal challenges. Figure out where the
opportunities are and where the money will come from.

Enquiries to richardgilbert@sympatico.ca
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Examples of possible initiatives

» Define, promote, and develop port area and port to downtown area
as major R&D centre for the coming energy-constrained world.

Offer Hamilton as a testbed for PRT development.

Plan for light rail or trolley buses rather than diesel bus rapid transit;
build up population accordingly.

» Initiate massive ‘Better Buildings Partnership’ for existing
commercial and residential buildings (e.g., common geoexchange).

» Request special building code provisions re. energy efficiency (as
test for the rest of Ontario) for new buildings and major retrofits.

» Offer Hamilton as testbed for massive solar collector and urban
wind turbine installation (including over water and farmland).

» Invite and facilitate Enwave’s installation of Deep Lake Water
Cooling. Move on opportunities to generate energy from waste.
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‘Electric City’ is a response to two basic challenges

Today'’s jobs deficit
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Tomorrow’s energy deficit

Billions of barrels a year
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Resolution adopted by Hamilton City Council on May 13, 2006

(a) That the “Peak Oil” report be referred to the General Manager of
Public Works in order for Staff to further investigate and report back
to the Public Works, Infrastructure and Environment Standing
Committee on the following:
(i) That the General Manager of Public Works be directed to
develop an Energy Management Policy, and forward to Council
for approval;
(i) That the Energy Management Policy:
aa) Recommends targets for reduced energy use in City
Facilities and timelines for achieving same;

bb) Recommends strategies to achieve those targets;

cc) Recommends a framework for the use of renewable
technologies in supplying energy to new City Facilities; and

dd) Provides recommendations to Council on the feasibility of
designing new City Facilities to LEED standards, or
equivalency, including a policy to encourage LEED
certification for new buildings to be constructed in Hamilton
and that new buildings constructed by the City of Hamilton
continue to include requirements for pricing and analysis of
LEED certified consultant services within the request for
proposal specifications until such time as the design
standards are approved by Council;

ee) Provides recommendations to Council on the feasibility of
producing energy to operate City Facilities and/or partner
facilities (e.g. co-generation facilities, district energy
facilities).

(b) That the General Manager of Public Works investigate the feasibility
of applying energy conservation measures currently being employed
by HES for use in the City’s Central fleet;

(c) That the General Manager of Public Works investigate the feasibility
of using trolley buses as part of the HSR fleet.

(d) That staff report to the Planning and Economic Development
Committee on the following:

(e)
(f)

(9)

(iy The feasibility of establishing a policy to encourage LEED
certification, or equivalency, for all new buildings constructed
in Hamilton;

(i) That staff investigate the feasibility of including an Energy
Cluster as a major component of the Economic Development
Strategy and that this feasibility research and analysis be
conducted as part of three year update and review of the
Economic Development Strategy and that it include Hamilton
Utilities Corporation/Horizon Utilities Corp. and all other
community stakeholders

(i) A joint investigation by Planning and Public Works
Departments on the feasibility of preparing the Glanbrook
Business Park as an Eco-Park, involving possible use of a
district energy system, re-use of waste materials amongst
industries etc.

That the Peak Oil report be forwarded to Hamilton Utilities

Corporation (HUC) and Horizon Boards for their consideration;

That the General Manager of Planning and Economic

Development be directed to investigate the feasibility, cost and

timelines for the preparation of:

(i) economic development options based on principles outlined
in the report “Hamilton: Electric City” prepared by R. Gilbert,
to diversify the Hamilton economy (i.e. maximizing
employment lands in the Port area, the Downtown area or
attracting energy service and energy manufacturing
businesses); and,

(i) the development of a community energy plan.

That staff be directed to report back on available federal or
provincial funding for projects, which may emanate from any
actions that City Council might take.

Enquiries to richardgilbert@sympatico.ca
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