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Summary Record*

The Joint Public Advisory Committee (JPAC) of the Commission for Environmental
Cooperation (CEC) of North America held a public meeting on 24 March 2010, in Vancouver,
British Columbia (BC), Canada. The purpose of the meeting was to examine barriers to
harmonization and comparability of renewable energy standards and definitions among North
America’s three countries, as well as to discuss opportunities and challenges for carbon capture
storage technologies.

This Summary Record reports on each agenda item, records all decisions made by the
Committee and identifies action items and responsibilities. (See Annex A for the agenda and
Annex B for the list of participants.)

Previous summary records, advice from JPAC to Council and other JPAC-related documents
may be obtained from the JPAC liaison officer or through the CEC’s website at
<http://www.cec.org>.

Welcome and Opening Remarks, by JPAC Chair Glen Wright

The JPAC Chair welcomed participants to the public meeting, noting that it would be streamed
live (via webcast) and available in English, Spanish and French. He provided an overview of the
Commission for Environmental Cooperation (CEC) and outlined the role of the Joint Public
Advisory Committee to seek public input on key environmental issues and prepare Advice for
Council (senior ministers of the environment).

Mr. Wright reviewed the agenda for the public meeting, noting that the morning session would
start with an overview of the electricity sector in North America, followed by panel discussions f
the challenges associated with energy policy coordination in the three countries. The impact of
the Renewable Portfolio Standard in California on the run-of-river hydro projects in BC of over
30 megawatts would be presented as an example of this challenge. The afternoon session would
focus on carbon capture and storage and the progress achieved with associated technologies.

! Disclaimer: Readers should be advised that although this summary was prepared with care it has not been reviewed
nor approved by the interveners and therefore may not accurately reflect their statements.
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Introductory Remarks, by CEC Acting Executive Director Evan Lloyd

Mr. Lloyd described the context of this meeting on the North American energy market and the
related carbon-management challenges and opportunities to the role of the Commission for
Environmental Cooperation. He noted that the CEC was established as an adjunct to the North
American Free Trade Agreement (NAFTA). Its mission is to facilitate collaboration and public
participation to foster conservation, protection and enhancement of the North American
environment for the benefit of present and future generations, in the context of increasing
economic, trade and social links among Canada, Mexico and the United States.

A new strategic direction for the CEC has recently established priorities in three areas:
e Climate Change and the Transition to a Low-carbon Economy
e Greening North America’s Economy
e Healthy Communities and Ecosystems

The CEC assists the three countries by identifying areas where national efforts in support of
these priorities can be amplified or expedited by means of trilateral cooperation, enhancing
policy coordination and collaboration with respect to appropriate levels of environmental
standards and management.

Mr. Lloyd noted that British Columbia presents a case study of the impacts of global climate
change and one government’s attempt to mitigate its direct consequences. Temperature warming
in some areas of BC is more than twice the global average, resulting in significant negative
consequences that include the loss of much of BC’s forest assets due to the mountain pine beetle
infestation; a record number of wildfires and floods; and billions of dollars in economic losses
and social dislocation.

BC has responded with development of policy that enacts an array of regulatory and other
measures, including:
e abroad-based carbon tax,
e a legislative requirement for core government and the broader public sector to be carbon-
neutral by 2010,
e a commitment that all new public buildings be built to the Green Building Council’s
LEED Gold Standard,
e a zero—net deforestation policy, in order to optimize the full carbon and storage value of
the province’s forests, and
e a new, green electricity regulatory regime, to spur development of the province’s
abundant renewable energy reserves.

BC was the first Canadian province to partner in the Western Climate Initiative and has signed
binding agreements and joined formal organizations with multiple government partners, covering
emissions trading systems, transmission planning, and fuel standards.
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Mr. Lloyd noted that a significant barrier to the growth of a North American market for clean
and renewable electrical power is the inconsistent and incompatible policies that extend across
all three countries.

Overview of the Electricity Market in North America—Presentation by Craig Sabine,
Manager, Energy and Climate, ICF International

To begin his overview of the electricity market in North America, Mr. Sabine observed that
while electricity makes our lives easier and more comfortable, it is a complex entity requiring
capital, intensive infrastructure, energy markets, regulatory oversight, and oversight of
environmental impacts. Electricity is unique, as it is a highly valued commodity that cannot be
stored. This creates a challenge in balancing supply and demand, as the generation of electricity
must occur at the same time the electricity is needed. Electricity is a major industry (US$325
billion).

Mr. Sabine described how electricity is produced and how it requires external energy from
sources such as hydro, steam, coal, oil, natural gas, nuclear, wind, biomass, and solar. Canada
has 130 gigawatts (GW) of generating capacity, with an output of 570-600 terawatt-hours.
Seventy-five percent of the electricity produced in Canada is from non-emitting sources (60%
hydro and 10% nuclear). The US has an output of 4,000 terawatt-hours, with 75% of this
electricity produced from fossil fuels (of which 50% is from coal). In Mexico, 80% of electricity
is produced from fossil fuels (including from conventional thermal), with some hydro produced
in the northwest and significant geothermal in the Baja area.

There is significant regionalization of power production in Canada and the US. BC, Manitoba
and Quebec are almost all supplied by hydro, while in Alberta, Saskatchewan and the Maritimes
there is a significant usage of fossil fuels. In the US, there is extensive use of fossil fuels, with
significant hydro production in the northwest. Replacement of the burning of fossil fuels relies
upon utilizing the advantage of the areas rich in renewable resources and non-emitting resources.

There are three major power transmission grids in North America: the Eastern Interconnect (east
of Manitoba and the Mississippi), the Western Interconnect (western states and provinces), and
the Electric Reliability Council of Texas (ERCT). These “interconnects” are not synchronous
and therefore there are limits on the trade of energy between these systems. There is significant
capacity to move power north-south but limited capacity to move power east-west. For example,
BC has a significant interconnection tie with the northwestern US; Manitoba has a transmission
tie with the US; Ontario and eastern Canada as well; and Alberta is building a transmission tie
into the US.

With regard to energy policies, Canada and the US are moving to deregulate the energy market
and toward a more competitive market structure. New York, New England and Alberta have
wholesale energy markets. Mexico has a state-owned electrical utility.

Policies such as renewable portfolio standards (RPSs), which demand that utilities generate a
certain portion of electricity from renewable sources, have been developed at the state level in
the US, to promote positive outcomes in the environment. At this time, there is no federal policy
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covering RPSs and they involve different rules in each of the states that have them, with some
being mandatory while others request voluntary compliance. In addition, there are different
eligibility criteria for what constitutes renewable energy. California has a stringent standard that
requires 33% of energy to be renewable by 2020.

Mr. Sabine explained that carbon policy (climate change policy) and energy policy are
essentially one and the same in regard to the production of greenhouse gases (GHGSs). Therefore,
climate change policy and energy policy need to be connected. While federal jurisdictions are
working to sort out these policies, state and provincial jurisdictions have proceeded to pursue
initiatives to address climate change, such as the Western Climate Initiative. This initiative
involves California and the western states along with BC, Ontario, Manitoba and Quebec, with a
number of jurisdictions having observer status—including Mexico.

Alberta has developed an intensity-based GHG policy, with trading and monetization of carbon
at approximately $15/tonne. BC has various policy initiatives, one being a carbon tax; however,
the Western Climate Initiative is likely to use a cap-and-trade system. The Midwest Governors’
Association and the Regional Greenhouse Gas Initiative in the northeastern US are also working
to develop climate change initiatives.

In addition to carbon initiatives, there will likely be federal initiatives developed to deal with
effluents from electrical generators, fossils, SO, and NOx. An achievable control policy dealing
with a maximum for mercury will likely be developed by 2015.

Environmental policy has an impact on electricity supply, as it changes both costs and
competitiveness. For example, if carbon is monetized, it becomes another operating cost, and at
$15/tonne, gas becomes competitive with coal. At $60/tonne, carbon capture and storage may
become more cost-effective than gas plants. With these evolutions in costs, the overall carbon
intensity of the system would be reduced dramatically when driven by a combination of the
aforementioned environmental policies.

In summary, environmental policy may change the mix of electricity generation and energy
policies, and how they are aligned will affect the environment.

Panel I: Energy Policy Coordination in North America
Panel Moderator: Nancy Sutherland, JPAC Member for Canada
Ms. Sutherland noted there are significant hurdles associated with developing common
definitions and the abandonment of trade barriers in relation to the greening of electricity.

Energy policy is integral and critical to all aspects of NAFTA.

Presentation by Miguel Breceda Lapeyre, Coordinator, Energy Program, Universidad
Nacional Autonoma de México

Energy policy coordination among the three countries involves many challenges, such as
developing common objectives, increasing energy prices, the different approaches with regard to
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energy safety and security, and a different mix of energy supply, imports and exports in each
jurisdiction. There is also the challenge to the three countries of modifying regulations and
policies to allow for better coordination, and the challenge to federal governments of developing
policies that meet the local needs.

There is a need to understand whether policy differences among the three countries could
contribute to barriers in developing a coordinated approach. The speaker referred to a
background paper he had prepared for the session and submitted to the CEC that recommends
developing a comparable tax for carbon capture.? It also includes a strategy for a North American
grid. It was suggested that common objectives to update the energy profile in North America
need to include collaboration by experts in the three countries. Canada is a self-sufficient country
in terms of energy sources, the US depends on imported oil, and Mexico is self-sufficient in
crude oil but imports 40% of its gas and diesel.

In the US and Canada, there is an interconnection between federal and state/provincial
jurisdictions, whereas in Mexico, the regulatory framework is set by the President. The
objectives of the three countries vary in regard to energy supply, with Canada wanting to retain
self-sufficiency, the US wanting to gain more self-sufficiency, while Mexico will need to rely on
its crude oil for the next 10 years. Both Canada and the US want to become exporters of clean
energy while Mexico wants to consume this clean energy.

Both Canada and the US are committed to developing carbon capture and storage technologies,
while Mexico is not very involved in this regard. There is a need to ask whether energy policies
associated with carbon capture and storage converge or clash, in order to develop a common
policy. There are cultural, social and institutional barriers as well as trade barriers. Different
standards exist at the federal level versus in state/provincial jurisdictions.

In regard to prices, Mexico must bear in mind international prices defined in the US. Regarding
competitiveness, Mexico is increasing the use of gas and needs to import more natural gas and
possibly crude oil, like the US.

Technical barriers occur with deficiencies in diesel in Mexico. The clean energy market may also
present a challenge. Geothermal is used in Mexico. Mexico could provide labor and
manufacturing components for clean energy. Nuclear will not likely be used in Mexico, as the
expected energy capacity will meet demand for the next 10 years.

Presentation by Jan Hamrin, Secretary General, Environmental Tracking Network of
North America (ETNNA)

Ms. Hamrin reviewed the areas of agreement and differences in regard to renewable energy and
associated technologies. She noted there is no conflict regarding cross-border imports and
exports of energy and there are clear definitions in the voluntary market in relation to renewable

2 Breceda-Lapeyre, Miguel. Consideraciones preliminares para la elaboracién de una Politica Energética Conjunta
de los paises del TLCAN. (Feb. 24, 2010). The text of this paper (Spanish only) will be found on the CEC website
among the documents related to this Vancouver JPAC regular session.
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energy certificates. There are apparent conflicts in compliance markets concerning the renewable
energy certificates as part of the renewable portfolio standards.

Carbon allowances and offsets are clearly defined in international agreements, while the carbon
reduction levels, particularly at the local level, can be an area of differences.

The definitions of both renewable sources of energy (solar, wind, biomass, geothermal, hydro)
and non-renewable sources (fossil fuels such as coal, oil, natural gas, and uranium) are clear and
there is no disagreement. The purpose of renewable electricity policies must be considered in
order to determine which renewable energy technologies are eligible for specific policy
incentives. For example, policies could be developed to specifically promote the use of newer
emerging technologies in the market.

Energy policy treatment depends on program goals, which will be different in each region as a
result of local resources. Program goals include overall electricity development, economic
development, environmental benefits and specific resource/technology development. Regarding
economic development, there is a need to balance cross-border and global trade with the local
economy. Renewable portfolio standards were specifically developed to encourage the market
for new and emerging technologies and assist with competitiveness of these new technologies.
The technologies eligible for incentives change as these develop. Different regions have various
incentives depending on their mix of resources.

With carbon policy, goals and rules encourage clean power generation because a lot of GHGs
come from the electricity sector. “Additional” projects that contribute to the reduction of GHGs
are eligible for incentives. Also, some renewable technologies may not be eligible because they
are receiving incentives in other programs.

Market power and market share are barriers. As well, there is a lack of coordination of policies
with like purposes. These policies need to be compatible even if they are not identical. Currently,
there is an inability to separate policy goals from the definition of renewable energy. Eligibility
needs to be consistent with policy goals.

The lack of co-ordination among accounting systems is a further challenge and can result in
double counting in dealing with renewables and carbon. Projects under RPFs are not classified as
“additional” under carbon policy. Consistent terminology is required to ensure that the same
thing is being referred to in policy, legislation, etc. Much of the confusion has come from a lack
of understanding of what policies cover, when determining if renewable energy technology is
eligible for an incentive.

Presentation by Dr. Marlo Reynolds, Executive Director, Pembina Institute

In light of the scale of trade of energy in North America, there is a need to better co-ordinate
energy strategy. In Canada, there is tension between federal and provincial jurisdictions in regard
to energy. It is important to link energy debates, in order to increase the understanding of energy-
related issues across the country. While linkage is important, harmonization is not necessary and
has been used as an excuse in Canada for not taking action at the federal level.
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Compatible allowances are required for cap and trade. There will be political challenges in trying
to create harmonization on price. However, harmonization on price is not always needed.
Domestic policy can correct any leakage. There is a marginal cost of abatement in Canada. It is
higher, primarily due to the pace and scale of the oil sands in Alberta. There will be key
questions around the integrity of systems, if there is not the same level of robust accounting
systems in all jurisdictions. In Alberta, technology fund payments are used to achieve
compliance, and these create challenges for creating linkages and compatibility across
jurisdictions.

There are huge discrepancies in renewable energy policy between Canada and the US. The US
will be outspending Canada 18 to 1 in investments on renewable energy in 2010. Co-ordination
can be achieved among standards for efficiency of consumer products, compatible metering, and
compatible standards applicable to electric vehicles. Dr. Reynolds suggested that the CEC could
focus on the impact of electric vehicles on transportation.

Standardization is needed in the labeling of what qualifies as “low-impact” renewable energy,
and energy efficiency in homes. Common targets in North America for low-impact renewable
energy should be considered.

Carbon capture and sequestration (CCS) is important. The Clean Energy Dialogue between
Canada and the US has resulted in little sharing of intellectual property and knowledge
pertaining to CCS. Private investment will be instrumental in the evolution of CCS and it will be
dependent on the price of carbon.

In summary, increasing dialogue with nonprofit organizations in the environmental movement
may shape energy in the future. Political will is the biggest barrier. Linkage is important, while
harmonization should not get in the way of moving forward. JPAC should consider the electric
car and natural gas in relation to energy supply and identify what other issues will have an
impact on energy in North America.

Questions, response and comments

e | am surprised that wind technology is considered “emerging.” The southern states are more
interested in a low-carbon standard versus renewable portfolio standards.

0 Response: If we did not have RPSs in the US, solar or wind technologies would not be
built, unlike hydro, nuclear and natural gas. There could there be a market for these new
technologies without government intervention. Wind is a mature technology but there is
no mature market.

e Under the Clean Energy Dialogue between Canada and the US in June, there was agreement
that harmonization is impossible and we need to be “compatible.” | disagree that there is no
progress with CCS.

0 Response: | agree with the term “compatible” but what exactly does this mean? Canada
cannot copy and paste legislation from the US. Canada went to Copenhagen with a target
and came back with a weaker target by aligning with the US.
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There is no need for these two countries to be aligned. There is a need to define
“compatible,” “harmonization” and “linkage.”

CCS is an end-of-pipe solution with no additional co-benefits. It will need private
investment.

I support harmonization of policy in regard to toxins but not in regard to energy.

We need to understand the political landscape in each country, particularly in Mexico. What

do we do in the context of disharmonized political landscapes and energy markets?

0 Response: Regional energy policies can work—for example, natural gas. Harmonizing
policies from the past is not the answer. There are connections that could be made to
incite investment from the private sector. However, investors don’t like risk, and
uncertainty in policies is an inhibiting factor.

In the short term, we should agree upon certain objectives. If Mexico’s reserves are
dwindling, it will need to import crude oil along with the US.

If Canada and the US want to be exporters of clean energy, they should bring in Mexico as a
partner. It will be a challenge to define a major energy policy for the three countries.

We need to recognize this is a complicated topic, in regard to trinational coordination.
Challenges include terminology in three languages, the way in which energy is generated in
each country, institutional co-ordination, internal public policies and enforcement of
environmental laws.

What is your opinion regarding competitiveness in the NGOs? You talked about leakage

rates. Are people willing to accept legislation to deal with the larger issue?

o0 Response: If Canada had a higher carbon price, the two sectors that would be affected are
mineral smelting and cement manufacturing, and leakage would occur from an
environmental perspective if they moved south of the border. If the correction is a
modified price to carbon, then the environmental movement would live with this.

Questions from the floor

We consider the discussion of energy markets important, as it relates to trade and the
environment. Also, what happens in one country affects what happens in the others. Are all
forms of renewable energy sustainable? Should we start thinking about renewable as well as
sustainability?

Recognizing the importance of additional transmission to enhance international trade in
electricity, what policy ideas would you suggest that would enable the private sector to
contribute?
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You mentioned that as technologies move from emerging to mature, they should move out of
eligibility for RPS. This seems contrary to the goal of reducing carbon emissions.

The North American energy market includes political factors. How will other sectors react?
What is the best recommendation on the role JPAC should play?

My question is concerning the use of market forces to achieve the objective of energy self-
sufficiency. Should we be thinking of this in terms of continental self-sufficiency versus
country-by-country?

In responding to climate change, how do we price carbon?

How do we foster greater free trade, recognizing that each region will have its own
competitive advantage?

Questions from the website

Are there any plans for shared research and development?

Why don’t we create a concept based on the type of energy developed in each country?

If there is so much natural gas, why are we not using it to the max?

If carbon sequestration is so popular, why are we not using it more on a mass scale?

My question is about policy issues with the environment as they relate to transparency and
accountability in BC. The public hasn’t been able to get involved in determining the future of
energy policy. How do you see policy without government accountability?

What is the role of natural gas with regard to GHG emissions?

| see a great use for transmission lines from out in the ocean to the coast.

Consideration should be given to providing an allowance of energy per citizen.

In light of time restrictions, it was suggested that, to the extent possible, responses to these
questions would be provided on the website.

Panel I1: California’s Renewable Energy Standards and British Columbia’s
Hydroelectricity: A Policy Disconnection?

Presentation by Jan Hamrin, Secretary General, Environmental Tracking Network of
North America (ETNNA)
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Ms. Hamrin provided an overview of the US legal jurisdictions, noting the states can set their
own policies as long as they don’t encroach on interstate commerce. The Federal Regulatory
Commission has responsibility for setting wholesale rates and for approval of recovery of
transmission costs in states. Renewable energy standards are being developed at the federal level.
States can go beyond federal standards but not below.

Eligibility of hydro projects to the California Renewable Portfolio Standard program was
reviewed. Qualification applies to small hydro—Iless than 30 MW—although incremental hydro
from efficiency improvements after January 2008 can qualify small projects incorporated under
otherwise ineligible large projects, as well as independent small projects. In addition, eligible
operations should not cause adverse impact on beneficial uses of other operations (in compliance
with the Low Impact Hydropower Institute certification). RPS programs exist in 28 other states
and they all vary as to how they handle hydro. Smaller hydro facilities have been built more
recently and are subject to more restrictions than older, larger hydro facilities.

The purposes of an RPS are to create a market for emerging renewables, to reduce GHGs, to
promote economic development and to ensure energy diversity and reliability.

Compliance to a hydro RPS faces a number of challenges. Large quantities of hydropower cause
problems for other renewable energy technologies, due to resource variability. Run-of-river
hydropower projects can have the obstacle of size. Other issues include transmission, the RPS
premium for mature technology, and environmental impacts.

Ms. Hamrin reviewed mitigating policies, including the California Loading Order, which
establishes the order of resource acquisition of new, renewable and clean fossil technologies.
Other policies include emission limits on power acquisitions, the California GHG Cap & Trade
Policy and the potential Western Regional GHG Reduction Program. These mitigating, clean
energy policies are not necessarily tied to the RPS program. RPS energy is not eligible for
carbon credits.

Presentation by Paul Wieringa, Executive Director, Electricity & Alternative Energy,
Ministry of Energy, Mines and Petroleum Resources, BC

Mr. Wieringa noted that there is a mutual commitment to climate action and clean energy, with
BC and California participating in a number of shared initiatives. These include the Western
Climate Initiative, which they co-chair, the International Carbon Action Partnership, the 2009
Governor’s Climate Summit Declaration (western states), and the Pacific Coast Collaborative.

The BC Climate Action Plan requires a reduction in emissions of 33% below 2007 levels by
2020 and of 80% by 2050. As well, there is a requirement to be carbon neutral and to adopt a
low-carbon fuel requirement. The building code in BC is being strengthened, with a move
toward green buildings.

The BC plan requires 90% of the province's electricity to be generated by clean energy. For use
of natural gas, there is a requirement to offset GHG emissions, and for coal, there is a
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requirement to use carbon-capture-and-storage (CCS) technology. BC’s policy includes the goal
of achieving self-sufficiency in electricity generation and use by 2016.

BC has introduced a carbon tax, which starts at $10 per tonne and will increase to $30 per tonne
by 2012, with the intent of providing incentives to reduce the use of carbon-intensive fuels.

Electricity generation in BC is 89% from hydro, 4% from biomass and 6% from natural gas, with
no use of coal-fire generation. The first wind plant was introduced in 2009, a second is in
construction. The goals of BC energy include maintaining low rates, ensuring new projects have
net-zero GHG emissions, introducing smart metering by 2012, achieving self-sufficiency by
2016, energy efficiency, conservation, new rate structures, and LEED gold standards for new
government buildings.

In BC, there are stringent environmental requirements for hydroelectric facilities, including an
environmental assessment, a water license and up to 50 permits from 14 regulatory bodies.

RPS requirements in BC focus on wind, solar, biomass and geothermal and do not include hydro.

The mutual objectives of BC and California include generating clean and renewable electricity
and reducing GHG emissions. There is a synergy between BC and California with regard to the
use of hydro, with BC exporting electricity to California in the summer and importing it in the
winter.

Presentation by Donald Mclnnes, Vice-chair and CEO, Plutonic Power

Mr. Mclnnes provided an overview of the run-of-river hydro projects in BC, noting that 47 are
investor-owned. He stated that these non-storage hydro facilities are one of the cleanest sources
of electricity and have a minimal environmental footprint. BC hydro is the buyer and the
facilities are able to store energy in dams and subsequently dispatch it on demand. The more
dispatchable energy that qualifies as clean energy, the more solar and wind technologies can be
integrated, thereby assisting California and other states to meet their RPS objectives.

Mr. Mclnnes reviewed the Plutonic Power projects, noting that the two facilities produce a total
of 220 MW each from diverting water at a higher level and subsequently returning it at a lower
level—with no negative impact on fish habitats. A rigorous process was used in developing these
projects, involving 17 different federal and provincial organizations, in order to obtain the
environmental assessment certificate. In addition, 54 federal, provincial and local licenses as
well as 1600 permits were required. Plutonic Power involved three aboriginal groups in the
development of these projects.

Presentation by Dr. Lawrence Pitt, Associate Director, Pacific Institute for Climate
Solutions

Dr. Pitt introduced the concept of unintended policy consequences, with the example of how
California emission standards of the 1970s led to the introduction in vehicles of the catalytic
converter, which required use of unleaded fuel. Subsequently, unleaded fuels proved to be less
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efficient and consequently resulted in increased petroleum consumption. It was suggested that
the fault was not with the introduction of fuel standards but with the timeframe set to implement
these standards. Japan permitted a longer time for vehicles to meet new emission standards,
allowing manufacturers to develop the solution of fuel-efficient, lean-burn engines that produced
the intended results.

Dr. Pitt raised the questions of whether the cumulative impact of small hydro is linear (sum of
all) or non-linear, and whether the impacts are similar for large hydro versus many small hydro
plants. Wind energy is an example of operation where cumulative impact may have a deleterious
affect: the use of wind turbines to meet 10% of the global energy demand by 2100 could cause
significant warming—exceeding one degree Celsius (research based on models).

The three interconnects were reviewed and it was suggested that within the next 10 years, all
three networks may be linked through technology. The production of energy by Wisconsin
Energy Conservation Corporation (WECC) was discussed, along with the role of BC in this
production. Large-scale hydro helps to firm and shape volatile renewable electricity, delivering it
when it is needed and providing the flexibility to incorporate a variety of energy sources. This
area is worthy of further review.

Cautious projections regarding the future hydrologic regime indicate that over the next 100
years, the jet stream will shift north. It was suggested that Seattle and areas to the south will
experience fewer storms and less rain while areas to the north will experience more rain and
snow. This variability in weather can have a positive impact on hydro, with the greater
precipitation to be captured in the north.

In summary, Dr. Pitt suggested consideration of unintended consequences and cumulative
impacts, as well as the system impacts of volatile renewables. He also asked whether the goal of
energy policy is renewable energy or low carbon emission energy. Future hydrologic regime
changes as a result of climate change should be considered.

Questions, response and comments

e If more states and provinces adopt renewable portfolio standards, will it be problematic for
smaller power projects?
0 Response: BC is moving toward self-sufficiency, which will promote the ongoing
development of smaller projects regardless of the use of RPFs in jurisdictions such as
California.

The federal government in 1988 established an 1SO 14000 standard called Ecologo, and it
iIs my view that if the project qualifies under ISO, it should qualify for RPS regardless of
the megawatt capacity. The ultimate price of carbon will ensure that non-storage hydro is
competitive.

e What is the economic impact and how do we account for the source of emissions?
0 Response: BC has a carbon tax on coal and has no coal facilities in the province, yet it
imports power from base-load coal through a 600-megawatt line from Alberta, during
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times when it is less expensive. At the same time, renewable hydro from BC may be held
in reserve or sold into other markets such as California.

This issue is highlighted in the debates at the Western Climate Initiative and there is a lot
of emphasis on having carbon tax accounted for at source.

1. Are there any benefits/incentives to hydro projects for landowners? In the case of Mexico,
the locals do not benefit.

2. What is the cost for water use by humans and should there be a fluctuation in price when it
is used for other purposes?

3. In terms of the cost/benefit curve, how profitable is hydro compared to other sources?

0 Response: 1. In BC, 97% of the land is owned by the federal or provincial government so
there is little impact on the private land owner. However, most developers enter into an
agreement with the Aboriginal groups because of unsettled land claims. This includes a
form of revenue-sharing which results in direct economic benefit to them.

2. We pay a water tax to the provincial government and encourage the government to
share some of the tax with the Aboriginal groups. This would bring some investment
certainty, as opposed to the results from having developers negotiate separately.

3. In terms of the cost of energy, the biggest single cost for hydro, wind and nuclear is the
cost to build and service the debt. With regard to natural gas, at $4, it is difficult to
compete.

Hydro projects under 50 megawatts do not have to have an environmental assessment. The
BC Ministry of the Environment has been gutted and there is no provincial planning to assess
the cumulative impacts of all projects.

There is also a concern about hydro projects having negative impacts on fish, grizzly bears,
and mountain goats. As well, the vast majority of permits for hydro projects are not related to
the environment.

California will not have more than 25% of RPS projects sourced outside of the state. A lot of
facilities are being built, so what should the system be planning for to avoid the stranded
costs?

0 Response: We are moving in the right direction by looking at the resources and the
resource potential. I can’t comment on individual projects. We need to do more planning
on the resource that is economical to be developed, as well as do good planning for
transmission.

The Plutonic Power projects have been planned to protect the environment, including the
ecological use of water. We saw facilities that will either minimize the impact or compensate
for any environmental impact.
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With regard to Paul Weiringa’s comments, the impact that humans are generating is based on
how many people, how much we use and what kind of technologies we use. It is important
that this be considered.

I acknowledge that carbon tax in BC is good, but the environmental assessment in BC is

weak. | disagree with the assertion that Plutonic Power’s Toba plant is a small-hydro project;

perhaps the RPS stricture of less than 30 megawatts should be the standard used in BC.

When will the BC government get serious about the cumulative effects issue and allow

citizens to get involved in land-use planning?

0 Response: There has been a lot of debate on the methodology to assess cumulative effect
impact. There is also a Section 5 enquiry, which looks at where to put transmission, and
the consequent impacts.

As we see a higher penetration of variable renewables, can you comment on how we share
energy among various loads, and the importance of having reliable controllable transmission
between loads?

0 Response: There is a need to balance the exchange of energy between jurisdictions—for
example, summer peak in California and winter peak in BC. Also, not all renewable
energy sources are variable. To the extent that variable resources imported to California
are firmed and shaped, the less there is for California to deal with. The more that can be
done at the source of generation to help shape the energy delivery to meet the demands of
the importer, the more a higher price is justified.

Questions from the website

Can you comment on the trade and technical barriers with regard to coordinating trade and

energy policy in North America, as well as solutions?

0 Response: It is important to have consistent terminology. States and provinces will not
enact policies to encourage generation in another jurisdiction. Policy makers will focus
on development of resources within their jurisdiction. Reducing GHGs is a global issue
and we should help other jurisdictions to develop clean energy technologies without
having negative impacts locally. Overall, we need to look at a portfolio of policies based
on our goals. RPS is not a solution for climate change. It can contribute to reducing GHG
but it is only a component part of a complex issue. Having consistent terminology and
consistent accounting systems will be helpful.

Panel 111: Carbon Capture and Storage in Canada, Mexico and the United States

Panel Moderator: Laurent Benarrous, JPAC Member for Canada

Presentation, “Trinational Overview on Carbon Capture and Storage,” by Robert Wright,
Senior Advisor, US Department of Energy

Mr. Wright provided an overview of carbon capture and storage (CCS) initiatives, noting that
there is a need to establish a price for carbon (by tax, cap and trade) before carbon capture and
storage can be pursued to any degree. He also noted that the US is taking a “no regrets”
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approach, to bring technology to a state where it can be deployed while waiting for climate
change legislation to be passed.

The Department of Energy in the US is addressing carbon capture and storage through initiatives
in research and development, demonstration, and deployment. Research and development
includes capture and compression, storage, monitoring, accounting, injection tests, prediction
models risk analysis, and work on technologies that do not yet exist. Demonstration initiatives
include research demos (regional partnerships) as well as commercial demonstrations (clean coal
power initiative). Deployment will include documentation of best practices, the development of a
CO; regulatory regime, and advanced technology demonstrations.

Mr. Wright reviewed the spending associated with carbon capture and storage, noting that 39% is
associated with private investment. To date, US$1billion has been spent on research, with 60%
allocated to regional partnerships.

Phase 1 in the regional partnership produced a regional atlas that identified sources and sinks. As
well, a methodology was developed to identify the types and capacities of these sinks. It was
determined there are hundreds of years of storage potential. There is a need to match sources of
CO, with locations of sinks and to build pipelines, where necessary, to connect them. Sources of
CO; in Canada are near the border with the US, where sinks are located, creating a cross-border
opportunity to jointly address carbon capture and storage. The North American Carbon Storage
Atlas has been very useful, and ongoing work is needed to develop a minimal data set.

Initiatives under the Clean Energy Dialogue between Canada and the US were reviewed, and
they include: the North American Carbon Atlas partnership; CO, injection and storage testing;
next-generation technologies; development of compatible rules, standards and practices;
knowledge-sharing on large-scale CCS demonstration projects; and strategies for public
engagement. A roundtable discussion will occur on 10 May (by invitation only), as well as a
specific session on Canada/US initiatives, at a CCS conference in Pittsburg.

Initiatives under phase 2 of the regional partnership involve injections of up to 10,000 tonnes of
CO; into a formation, with 23 different tests. Phase 3 will involve injecting up to 1 million
tonnes of CO,, which will result in output that is in a range closer to that of a typical power plant.

CCS is happening today, although not in an integrated power plant. Initiatives in other countries
were reviewed. Norway has imposed a carbon tax on emissions, of $50 per tonne.

Mr. Wright provided an overview of how the stimulus funding is being used to support CCS
initiatives, noting that CCS will make a significant contribution to mitigating climate change.

Presentation, “Terrestrial Forest Carbon Sequestration in Canada,” by Werner Kurz,
Senior Research Scientist, Natural Resources Canada

Mr. Kurz reviewed the role of forests in carbon sequestration and storage, noting that 50% of the
dry weight of wood is carbon. He observed that the level of CO; has increased by 39% over pre-
industrial levels and wondered how this increase in carbon will affect the environment. While
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forests remove carbon and store it in wood, forests also release carbon through decomposition
and fire. Therefore, there is a need to take an integrated systems approach with carbon and
climate change when looking at forests. Land use must also be looked at in a systematic way. If
more forests are converted into agriculture, there will be an increase in emissions.

There are competing views with regard to forest management: one is to stop logging, which
“robs the carbon bank,” and the other is to use wood to tackle climate change. The age of forests
must be considered: middle-aged forests have the greatest rate of carbon removal, while the older
forests have the greatest rate of storage. Society needs to understand the implications of making
choices with regard to forest management.

Mitigating options were reviewed, including reducing deforestation and increasing carbon
density.

With regard to carbon-neutral bioenergy, current accounting rules consider emission to occur
when biomass is transferred out of the forest. While regrowth removes emitted carbon from the
atmosphere, consideration must be given to how long it takes for this removal to occur.

Large-scale increases in demand for woody biomass need to be regarded in the light of a full
accounting of changes in policy covering carbon stocks in forests.

The forest sector is well positioned to contribute to carbon mitigation, and a sustainable forest
management strategy is essential.

Presentation by José Miguel Gonzalez-Santalo, Director, Mechanical Systems, Instituto de
Investigaciones Eléctricas

Reference was made to International Energy Agency (IEA) studies that concluded we cannot
afford not to act on climate change.® CCS has to be part of the portfolio of mitigation actions, as
it will contribute approximately 20% of the required emissions reduction by 2050.

CCS capture technologies at the pilot plant level were reviewed, including post-combustion,
precombustion and oxycombustion. It was noted that none of these technologies captures all the
CO,, leaving 10% outstanding. As well, all of these technologies imply an increase in the cost of
electricity.

The emission levels in Mexico are created by power generation, fuel production, industry,
transportation and other sources and amount to six tonnes/person/year, of which four
tonnes/person/year are generated directly or indirectly from the burning of fossil fuels. As a
developing country, Mexico will have to increase its energy consumption in order to increase
standards of living. The estimated increase ranges from 2,000 to 8,000 Kkilowatt-

® See <http://www.iea.org/subjectqueries/keyresult.asp?KEYWORD_ID=4106> for an entry into IEA work in this
area.
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hours/person/year. Energy security requires fuel diversification, and coal and nuclear are the
main options for base load. Renewables will not be significant before 2050.

In Mexico, CCS will be needed in the power sector, the energy sector and the industrial sector.
The CCS initiatives in Mexico were reviewed: these include memberships in the Carbon
Sequestration Leadership Forum (CSLF) and the Global CCS Institute (GCCSI), analysis of a
post-combustion CO, capture for a coal-fired unit, work by research institutions (the Instituto de
Investigaciones Eléctricas [IIE] and the Instituto Mexicano del Petréleo [IMP]) on CCS
technology development and application to enhanced oil recovery (EOR), as well as participation
in world-wide co-operation projects (CSLF, North American Energy Working Group
[NAEWG]).

Initiatives related to the North American Carbon Atlas were reviewed.

Presentation by Dale Friesen, Vice-president, Aboriginal Relations, Health and Safety,
ATCO Group

Mr. Friesen provided an overview of the electricity produced by various technologies, compared
conventional coal versus clean coal and identified sequestration locations in BC and Alberta.
Reference was made to the government-funded CCS projects in Canada.

Challenges associated with CCS include lower efficiency, liability, regulatory uncertainty, and
costs.

The issue of who is liable and for how long was raised and a common view is that “if you inject
it, you are responsible for it.” Overall, the probabilities of leakage are low.

The economics were discussed and it was determined that costs are about 200% of those of
plants fired by supercritical coal. In order to be economical, carbon prices need to be in the range
of $70/tonne. The power industry needs to be able to recover both the costs of producing
electricity as well as the costs of CCS. It is necessary to evaluate carbon price in relation to
electricity price when determining which technologies to use.

Reference was made to the Weyburn Electrical Enhanced Oil Project, where CO, was
transported from the US to use in enhanced oil recovery. Matching sources and sinks is
important in order to ensure efficiency. Green corridors could be developed, and opportunities
between Canada and the US were reviewed.

In summary, although 75% of Canadian power is from non-emitting sources, we still have
emission reduction targets to achieve. CCS will be one of the solutions. Canadian governments at
all levels have committed $1billion to CCS, with five projects underway. Next steps include
continuation of discussions on the continental transboundary in relation to CO,, as well as how
green transmission fits into this discussion.

Questions, response and comments
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Rodolpho Lacy: This meeting is to learn more about new technologies and steps to reduce
carbon. There is considerable public frustration as there was no agreement in Copenhagen
and it appears governments are not taking appropriate responsibility. What is the likelihood
of implementing CCS technologies in a more aggressive way? What is the recommendation
for government?

Robert Wright: The US President has established an Interagency Task Force focusing on
what it will take to cause deployment of CCS as soon as possible. It will report in six months
on three areas of technology, and provide recommendations on policy, regulation and
legislation as well as incentives/drivers.

In the last decade, the US spent $8 billion on CCS initiatives. How much of the Economic

Recovery Fund will be used to support CCS projects? What about discrepancies in relation to

the information presented by Dale Friesen?

0 Response: The American Recovery and Reinvestment Act will allocate $3.4 billion to
CCS and it must be spent by 2014. All climate change technology initiatives have a total
budget of $6-$7 billion.

What do you think about CCS markets for forest projects? Is there feasibility to use this

technology in the future?

0 Response: There are opportunities for forestry offsets. Mexico is engaged in discussions
on the REDD program (Reducing Emissions from Deforestation and Forest Degradation).
Consideration is also being given to how reductions in deforestation can be used as offset
funds. Forest projects are complex and raise questions of permanence, leakage, high costs
of developing the baseline, and monitoring success. Good progress is being made with
the development of protocols. The risk issue is being explored, including the pooling of
risks and insuring risks against future losses. Other forest-based technologies may not be
easily monetized. Offsets and monetization may not always be the best options.

The world needs to understand that deforestation is a significant issue.

Does the Mexican congress understand CCS and would they allocate investment for it?

0 Response: In Mexico, the scientific community is not convinced about the need for CCS.
We need all choices and we want to create capacity building. It is controversial whether
the Congress will allocate funding. There is some capacity to allocate some resources to
specific initiatives but it will take some time to develop a majority consensus. The goals
of Mexico would be more aggressive with international support.

Questions from the website

At what point and how will the private sector be required to integrate CCS in the construction

or retrofitting of power production?

0 Response: Significant spending is required in order for the private sector to get involved
in CCS. The private sector will only get involved in CCS when the price of carbon is
established and this will require the passing of climate change legislation.

CCS needs to be part of an overall portfolio in order to reach the goal.
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From a North American perspective, what are the opportunities and mechanisms to stimulate
reforestation and reduce degradation and what are the opportunities to promote REDD in
other countries?

(0]

Response: Deforestation is a focus in Canada, where there is a loss of 50,000 hectares per
year due to deforestation, and an output of 20 megatonnes of emissions. Numbers for
these factors are likely higher in the US and Mexico. Reducing deforestation worldwide
IS recognized as a necessary action as deforestation contributes 18% of total emissions.
How best to address deforestation and its impact is being discussed, including the
transition toward a sustainable forest management system that assists communities who
experience an economic impact as a result of this transition. The worldwide recognition
of the challenges associated with deforestation has been important and progress in
addressing them is expected.

Where is natural gas in the equation?

(0]

Response: CCS will need to be used in natural gas production. None of the companies is
willing to sign long-term contracts, due to the variability of the price of natural gas.

Is there common technology that can be implemented now?

o

Response: The two approaches that can be looked at today are efficiency improvements
on the supply side and efficiency on the demand side.

There is no one silver-bullet technology. We must compare the costs of CO, abatement
across all technologies. We need to look at all mitigation measures and think beyond
carbon in climate mitigation.

The low-carbon approach to deforestation was interesting. We may take a different view of
nuclear if we take into account not just that it is non-emitting but also components such as
mining, refining, transportation etc. This speaks to the need for common definitions across
the three countries.

Closing Remarks by the JPAC Chair, Glen Wright

Mr. Wright gave closing remarks, noting it was a substantive day, with good input. The update
on carbon capture and storage was important in light of 200 years of available coal and the
expensive infrastructure associated with coal. It was encouraging to hear about the progress on
CCS technology.

The morning discussions on electricity were interesting in light of the fact that society cannot
function without an adequate supply of electricity. It is pivotal to the future solutions associated
with climate. The forest management presentation was also very informative.

There was good participation from the public both in person and on the Web, which was most
appreciated. It is the intention of JPAC to continue to pursue webcast technology. This is the
third event that involved webcast technology and we will continue to refine our use of it in future
events to promote broader participation.
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Mr. Wright thanked Nancy Sutherland and Laurent Benarrous for assisting with moderating the
panels and thanked the staff of CEC for their excellent work in organizing the event. He also
expressed his appreciation for the work of the audio-visual and translation staff. The presence of
government staff from all three countries who attended the meeting was also acknowledged.

The input received today will be used to frame a Letter of Advice to Council.

All presentations will be available on the CEC website and questions can be posed on the
website for follow up.

JPAC members were asked to reconvene for a private meeting, following a short break.

The public meeting was adjourned.
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California’s Renewable Energy Standards and British Columbia’s
Hydroelectricity: A Policy Disconnect?

California, by the terms of its Renewable Portfolio Standard, excludes the use of
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and trade considerations.
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Energy Division, Ministry of Energy, Mines and Petroleum Resources, BC
Donald Mclnnes, Vice Chair and CEO, Plutonic Power

Lawrence Pitt, Associate Director, Pacific Institute for Climate Solutions

Panel discussion and Q&A
Networking lunch [provided]
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