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ECGPEI Energy examines the policy issues of global warming, air pollution and
energy security for Prince Edward Island to propose plans for a sustainable future.



P.E.l. — The Petroleum Province




P.E.l. — The Petroleum Province

Prince Edward Island is dangerously exposed to a global oil market whose
fundamental characteristics all but guarantee increasing volatility and instability. Oll
dependence weakens our provincial security, threatens our economy, and degrades
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heating sectors.
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Fig. 5.2 Rate of the finding of oil (where revisions and extensions have been added into the year
of initial strike) and of consumption (Source ASPO website)

Global energy demand continues to grow and the amount of conventional olil, or
cheap oil, continues to shrink, as illustrated in this graph. This, combined with our
exposure to global warming makes oil dependence problematic.
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Description: Following large
decreases then small
increases in the price of oil.
Note the level of
discretionary economic
output.
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Source: Chapter 5 (Peak Oil, EROI, and
Investments and the Economy in an
Uncertain Future) of a book (Biofuels, Solar
and Wind as Renewable Energy Systems -
Benefits and Risks)
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In this global energy and economy diagram for 2007, energy return on investment is
20:1. Note the level of investment into energy acquisition (the purple arrow on top)
compared to the level of discretionary economic output (the red arrow on the right).
Next, in a simulation to 2030, it is assumed that energy return on investment declines
to 10:1.



2030: Energy &

Economy Diagram
Description: Same as in
2007, but for 2030, with a
projection into the future
with the assumption that the
EROI* declines from 20:1
(on average) to 10:1.

The Economy

Consumption
Stapies

| EROI" - Energy return on investments.

Shrinkage of discretionary incomes would result
from the increased drilling necessary to produce a
given unit of oil. Inevitably, there would increasingly
yield smaller discoveries of conventional oil per dollar
invested, compared to the historical energy
acquisition process of oil, such as with Saudi Arabia’s
largest wells. These massive repositories required far
less capital outlay to produce, especially when
Source: Chapter 5 (Peak Oil, EROI, and Investments | compared to the sources emergent with today’s

and the Economy in an Uncertain Future) of a book unconventional expansion, such as Canada’s oil
(Biofuels, Solar and Wind as Renewable Energy sands. These oil sources increasingly demand inputs
Systems - Benefits and Risks) for more energy & GHG abatement on a global basis.

Investments into energy acquisition increase (the purple arrow on top), shrinking the
discretionary economic output (the red arrow on the right).



Economic Costs of Oil Dependence

Gasoline and home heating oil prices have increased dramatically compared to personal incomes
on P.E.I. The price of gasoline fuel and heating oil rose by an average of 9.1% and 14.6%
respectively, on a yearly basis from 2003-2008. In the same period, annual income growth was
only 3.7%. These trends of increasing oil costs beyond the rate of personal income growth are
already shrinking the discretionary incomes of Islanders today
Shrinkage of PEI's discretionary incomes from oil dependence
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These two graphs compare personal income growth to energy inflation on PEI from
2003-2008. Gasoline and heating oil prices increased dramatically compared to
personal incomes. Gasoline (on the right in blue) rose by 9.1% annually and heating
oil (on the right in red) rose by 14.6% annually, while personal income growth (on the
left in blue) rose by only 3.7% annuallyhe economic costs of oil dependence do not
give a true picture. Global warming is an issue.



This image, courtesy of NASA Goddard, shows the minimum Arctic sea ice extent in
September 1980.
http://svs.gsfc.nasa.gov/vis/a000000/a003400/a003464/index.html



http://svs.gsfc.nasa.gov/vis/a000000/a003400/a003464/index.html

This image shows minimum Arctic sea ice extent in September 2007. Global warming
is underway. The ocean surface being exposed here in the Arctic also increases heat
absorption, adding to the global warming effect.

http://svs.gsfc.nasa.qov/vis/a000000/a003400/a003464/index.html



http://svs.gsfc.nasa.gov/vis/a000000/a003400/a003464/index.html

Radiative forcing compared to pre-industrial

(left panel) and energy and industry
CO2 emissions (right panel)
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These graphshow some scenarios being modeled for global climate change

mitigation and you can see the greenhouse gases per year and amouatiiaifve
forcing.

The green lines, IMAGE 2.6 and 2.9,aggressivgathwaysandcouldachieve the
target of limiting the global averagemperatureriseto 2°C.Uncertainties exist but
the fasteryou reduce, the better the outcome.

These models are not perfect, but they argeful for energy policy discussions. Given
that PEI has among the highest per capita GHG footprint in the world, our GHG
reductions pathway will be steeper than most other jurisdictions, under any global
scenario. Parts of Africa, for example, have virtually no access to energy and even
China has a much lower per capita GHG footprint.

SOURCIHhttp://www.ipcc.ch/scoping meeting ar5/expeiineetingreport-
scenarios.pdf
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PElI's GHG Inventory

1990 ~ 1,960 kt CO.e
2008 ~ 2.0 Mt CO.e

Potential Reduction Targets

Government of Canada’s GHG reduction targets
17% below 2005 levels by 2020 or ~ 1.66 Mt CO.e
65% below 2005 levels by 2050 or ~ 0.7 Mt CO,e

ECO-PEI recommends *
25-40% below 1990 levels by 2020 or < 1.5 Mt CO.e
80-95% below 1990 levels by 2050 or < 0.4 Mt CO,e

* Based on global climate scenario models, ECO-PEI suggests this GHG
reduction pathway in order to do PEI's share in curbing global warming to
approximately 2°C above pre-industrial levels.
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2005 levels by 2020 and approximately 65% below by 2050.

ECGPEI recommends 280% below 1990 levels by 2020 and36 below by 2050.
These targets are better aligned to global climate scenario models for PEI to do its
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Beyond this amount of warming, the impacts get progressively worse. Given the

current rate of global progress toward dealing with climate change, JohMeyant

from the Energy Modeling Forum at Stanford University, recently suggested-tha 5
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coastlines and marine ecosystem, among other things. In short, we should probably

be acting much more quickly to deal with climate change.
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scientific work since the IPCC Report in 2007 shows that climate change is happening

FILAGSNI 0KIYy LINBRAOGSR® t9LQa STF2NIa oAt
problem. Nonetheless, we know jurisdictions must act more quickly in cooperation.

How can PEI can achieve its energy security mitigating climate change and air
pollution?
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the moon as seen here in transit across the sun, which creates world class tidal
energy potential in the Bay of Fundy.
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Today 164 MW of wind power is installed on PEI. The Government of PEI has a plan
to develop 500 MW of wind. Today, our electricity mix is about 20% wind and this will
increase to 30%. The Wind Energy Institute of Canada is integrating-staify wind
storage. Storage can increase wind penetration even further.

Is wind electricity a good option?
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Lifecycle CO.e of Electricity Sources
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Courtesy of Mark Z. Jacobson, Stanford University, we looked at the lifecycle GHG

impact of electricity sources from wind, concentrated solar power, sel\ar

geothermal, tidal, wave, hydro, nuclear, and coatbon capture and storage. For PElI,

wind is by far the most abundant. As you can see, it is also the best in terms of GHG
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of whether there will be secure supplies available from Quebec or Newfoundland.
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CO.,e From Current Power Mix due to
Planning-to-Operation Delays, Relative to Wind
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This chart shows the opportunity cost, in terms of GHGs from the current power mix,
due to planningio-operation delays. Wind and solar power can be developed very
quickly, in less than 5 years from planniogoperation. Nuclear power has the

longest delays, which is part of the reason HRED does not recommend nuclear.
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Total CO.e of Electricity Sources
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Factoring planningo-operation delays, this shows the total GHG impact from
electricity sources. Wind is the best resource option.
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Low/High U.S. Air Pollution Deaths/yr For 2020 Upon
Conversion of U.S. Vehicle Fleet
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This graph shows U.S. air pollution deaths per year for 2020, upon the conversion of
the U.S. vehicle fleet. Air pollution from gasoline vehicles (on the far right) would
result in 15,000 deaths per year, assuming efficiency improves. With corn or cellulosic
E85 blends (next to gasoline), the number of air pollution deaths may increase due to
various emissions from the fuel source. The best alternative, again by far, is to use
wind for battery electric vehicles. Under this scenario, there are no air pollution
deaths and virtually zero GHG emissions.
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PEI Gasoline Fuel Demand (1999)
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Vehiclekilometrestraveled are increasing on PEI. Islanders are switching from cars to
trucks, and these tend to have a lower fuel economies. These are difficult challenges
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fuel demand.
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PEI Gasoline Fuel Demand (1999)
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Gasoline sales are almost double in the summer peak, compared to the winter low.
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PEI Gasoline Fuel Demand (1999)
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One way to alleviate GHG emissions in the summer is to commute using pedal power.
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The Confederation Bridge was built to last over 100 years, so what do we want to
drive on PEI for the next century? Islanders will require a massive transportation
sector for decades to come, so should we drive change?

22



99 MW West Cape Wind Farm
In this Photo
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PEI’s light-duty fleet has 78,000 vehicles
The wind power from these turbines
could supply more than 50,000 vehicles

This is the 99 MW West Cape Wind Farm. THwiy turbines are shown, for a total
of 57.6 MW. The wind power from these turbines could supply more than 50,000
vehicles. Land can still be used for agriculture and forestry.
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Area to Power 100% of P.E.l. Onroad Vehicles
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Area to Power 100% of P.E.l. Onroad Vehicles

Wind BEV

 —
Corn E85 : -
! Cellulosic E85
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Corn ethanol (in yellow) and'@generation cellulosic ethan¢in blue)using E85
blends have high land use impacts. In fact, it is impossible to draw circles to illustrate
these impacts, without touching water.

However, using wind to power a fleet of battery electric vehicles, we calculated the
land area of monopoles/foundations touching the ground.
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The area is less than a softball field.

Wind-Battery Electric Vehicles

Area for monopole foundations
to power 100% of PEI vehicles
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The Nissan Leaf is a pure EV with a 24 kWh battery capacity. It has a range of 160 km
and a price tag of $32,500 in the UcSimilar to aPriushere. In Ontario, rebates for
plug-in electric vehicles range up to $10,000. PEI has a $3,500 hybrid vehicle tax
credits but no incentive for plums.

Operating and maintenance costs are much lower for pure EVs due to the improved
efficiency and simple drive trains. PHEVs are more complicated in terms of the drive
trains, but still offer significant improvements on operating costs.
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