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Vision

The vision of the Canada School of Energy and Environment is to contribute to a future of
abundant supplies of clean energy, a vibrant and healthy environment, and sustainable
prosperity and social well-being for Canadians by informing and collaborating in policy
development and by encouraging scientific research and technology commercialization.

Mandate

The original purpose for the CSEE was to focus on coordination and support of research and
commercialization in energy and environment at the founding universities. An agenda of
technology innovation remains a critical solution to society's energy and environment
challenges. An emphasis introduced by the Executive Director is the understanding that
technology, engineering and science are only part of the solution. Discoveries in these domains
have to be integrated with sound legislation, informed policy, appropriate regulations and
public understanding. The development and examination of solutions from the combined
perspectives of natural sciences, engineering, business and social sciences is necessary for a
prosperous and sustainable future.

The mandate of the Canada School of Energy and Environment is to:

1. Create opportunities for national and international collaborations on policy issues
affecting energy and environment by entering into partnerships or through convening
meetings, seminars or conferences that bring together leading participants from the
energy industry, academia and government as well as other relevant stakeholders, in
order to advance policy thinking and move towards policy solutions to the many and
varied, complex issues that concern the areas of energy and the environment. This
would result in CSEE being recognized as a leading institution influencing the
development of public policy in the areas of energy and environment.

2. Provide advice to industry, academia and government in order to facilitate the
development of sound regulations and appropriate legislation to deal with energy
development, and protection and enhancement of our environment and to encourage
the undertaking of cutting edge research in both areas of energy and environment.

3. Coordinate research and academic programming in energy and environment at the
three partner universities in Alberta, and work with similar energy and environment
institutions across Canada and throughout the world to bring knowledge and scientific
research to bear on these two fields of endeavour; so through coordination of activity,
global energy development and environmental protection and enhancement may be
addressed in a positive and coherent fashion.

4. Facilitate technology transfer and commercialization in the area of natural resources,
energy development and environmental sustainability through proof of principle
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funding.

5. Facilitate the exchange of research findings and information and promote
collaboration among the international community composed of academic and
industry researchers, students, government policy makers and opinion leaders on
energy development and environmental research through a variety of leading edge
communication tools, including the creation of an interactive website based at the
Canada School of Energy and Environment.

Review of Accomplishments and Performance (Fiscal 2008-2009)

Corporate Development

During its short initial period, the Canada School established itself as an operating entity and
accomplished a number of activities in fulfilment of its mandate. The CSEE was formed in 2008
as a Centre of Research Excellence and Commercialization with a Board composed of the
presidents and the board chairs of the universities of Alberta, Calgary and Lethbridge. Bruce
Carson was appointed as the Executive Director in August 2008 and began exercising his
functions in October of the same year. Office staff was added, a web presence was established,
and a number of activities and events were organized and delivered, as detailed in subsequent
sections. In 2009, the mandate evolved to add an emphasis on policy development
collaboration, the term of the Agreement with Industry Canada was extended to 2013-14, the
deputy Director was recruited and the pace of activities quickened. Corporate developments
and growth highlights for 2008-09 were:
e The Contribution Agreement with Industry Canada was signed in 2008 and its term was
extended to 2013-14.
e The first Executive Director was appointed in 2008, starting late in the year.
o Office staff was hired: the office manager and an administrative assistant.
e Offices for CSEE are now located on the main campus of the University of Calgary and
at the downtown Calgary campus of the University of Alberta.

Mandate Element: Create opportunities for national and international
collaborations on policy issues

A key role of the Canada School is to serve as a convenor of top talent from around the world,
bringing the best minds to Canada to examine pressing issues related to energy and
environment and to make their expertise available to policy makers, peers, the media and the
public. The CSEE acts as a link and networking venue between industry, academia, and all
orders of government, positioning itself as an international, Canada-based forum for
information exchange and collaboration, and stimulating discussion regionally, nationally and
internationally among researchers and decision-makers to guide and inform public policy on
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energy and environment issues.

The principal mechanisms for enhancing national and international collaboration on energy and
environment policy development are (i) hosting of conferences, seminars, and workshops, (ii)
inviting distinguished guest speakers, and (iii) participating and delivering speeches and
presentations at international gatherings.

“The Search for a Canada-U.S. Climate Change Accord: The Road to Copenhagen and Beyond”
was the topic of the CSEE’s inaugural conference, held in June 2009 and attended by over 100
high-level policy makers, industry leaders and government officials. The Conference was
designed to produce concrete ideas and solutions to guide the work of policy-makers and
international negotiations. It facilitated a lively, informed and intellectual dialogue of some
potentially controversial topics with a focus on providing tangible policy outcomes. This
conference, while dealing with scientific issues in relation to climate change, concentrated
mainly on the architecture of a Canada-U.S. Agreement, as both countries move to the
Copenhagen Conference in December 2009 — the new Kyoto Agreement. Specific topics were:

e The fundamentals and the multiple dimensions of the Canada - United States bilateral
relationship;

e The possible architecture of a cap and trade system as a means for pricing carbon;
including a call for a system that would be straightforward and "hard to game" and a
recognition of the importance of a technology fund approach;

e The importance of dialogue and harmonization between Canada and the United States
with respect to the implementation of policies and regulations to transform and reduce
the carbon content of energy systems;

e The role of technology in the Clean Energy Dialogue (CED) particularly as it relates to
Carbon Capture and Storage (CCS), and to the smart electricity grid; and

e The importance of national cohesion in the run-up to international climate change
negotiations.

The CSEE provided financial support to the International Student Energy Summit held in July
2009. This global forum focussed on sustainable resource management and the role that
students will play in defining the future of energy development. The event brought together
500 of the best and the brightest youth leaders from over 30 countries (multidisciplinary post
secondary students in undergraduate and graduate studies), top-notch speakers and supportive
sponsors, and created a network of driven individuals looking to make a difference in the
energy sector.

Guest speaker series were organized, with the financial support of the CSEE, by the associated
institutes at member universities.

The Executive Director participated and spoke at the following conferences and events:
e 2009 Challenge North Conference on the subject of the need for a balanced approach
to energy, the environment and sustainable development (hosted by the Northern
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Alberta Development Council and held in Cold Lake, Alberta). It is a tri-annual
conference, which brings together between 225-250 leaders of northern communities,
industry, service providers and government to discuss key northern issues.

e The Clean Energy Dialogue meetings held June 2009 in Washington, DC.

e Networks of Centres of Excellence (NCE) Conference in Winnipeg;

e A two -day round table discussion hosted by the Canadian Association of Petroleum
Producers on the development of a comprehensive energy policy for Canada;

e The Canadian American Business Council (Washington, DC);

e The Major Economies Forum (MEF) meetings in Washington, DC. The MEF is composed
of 16 countries representing 80% of global GHG emissions. It is an initiative of the
President of the United States, and aims to inform the broader United Nations
proceedings on climate change policy. The Executive Director will continue to be an
active participant in future meetings.

e The 2009 Joint Meeting of New England Governors and Eastern Canada Premiers. The
Executive Director addressed a meeting on the principles anchoring Canada's climate
change program.

Mandate Element: Provide advice to industry, academia and government

During his keynote address to the CSEE's June climate change conference, Dr. Harvey
Weingarten, President of the University of Calgary, underscored the need for the Canada
School to inform policy decisions and strategies by governments: "Good policy is informed
policy" and "good decisions are informed decisions". The CSEE's mandate includes an advisory
role to governments as they search for solutions which will reduce the environmental impact of
energy production and utilization. The Canada School can call upon respected scholars from its
member universities to serve as information resources and advise government and industry
leaders in their decision-making processes.

For example, the Canada School, through the Executive Director, has participated in the Clean
Energy Dialogue underway between Canada and United States which is motivated in the fact
that both countries believe that climate change is a global challenge requiring global solutions.
The CED was created to enhance collaboration on the development of clean energy
technologies to reduce greenhouse gases (GHG) emissions and combat climate change.
Common opportunities for reducing the carbon content of energy supplies and for transforming
energy systems may be best approached through bilateral cooperation. Given the extent of the
trade and energy relationships between Canada and United States and the success of past
cooperation, alignment of energy and climate change policies, regulation and investments
would be beneficial. Major elements of the CED include development of clean energy
technologies, carbon capture and storage, as well as the creation of a North American smart
electricity grid.
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In addition, at the invitation of the Minister of the Environment, CSEE’s Executive Director is
chairing the federal-provincial oil and gas task force on climate change. He is also a member of
the related task force for the electricity sector. The purpose of these task forces is to
recommend policy to the Minister. They do not represent a material expenditure of CSEE
funds, but provide an excellent opportunity for the Canada School to make a lasting impact on
the development of Canadian policy. Being at the table opens an unmatched window on
priority issues and provides unparallel access for channelling highly relevant information and
analysis from university research.

Mandate Element: Coordinate research and academic programming

World renowned scientists from the University of Alberta, the University of Calgary, and the
University of Lethbridge are applying their talent and expertise, and the resources of their
public and private supporters to identify and develop solutions to Canadian and global energy
and environment challenges. At present, more than 260 researchers and nearly 7,000 students
from Alberta's comprehensive research universities are engaged in this endeavour. Building on
an impressive track record of achievement, the universities reach across national and
international borders, attracting new world-class talent and collaborating with the best minds
in the field. Furthermore, investments are made for the future as more than 2,400 new
academic spaces for energy and environment education have been added, training tomorrow's
leaders and problem solvers.

The Canada School links the research and education enterprises of its member universities,
providing a vehicle for coordination and for extracting synergies. The CSEE works closely with
the following institutes and centres:

University of Alberta

School of Energy and Environment. Established in 2006 at the University of Alberta, the School
of Energy and Environment (SEE) aligns closely with the objectives of the Canada School in
contributing to a future of abundant supplies of clean energy, a vibrant and healthy
environment, and sustainable prosperity and social well-being for Canadians by informing and
collaborating in policy development and by encouraging scientific research and technology
commercialization. SEE accomplishes these goals by integrating research and knowledge
dissemination across disciplines to identify and address the social, political, industrial and
economic implications of society’s changing energy needs and resources. In this way, SEE pulls
together and builds on the University of Alberta’s unique and extensive expertise in diverse
areas, such as engineering, science, arts, agriculture, native studies, business, law, public
health, and medicine to conduct research, offer interdisciplinary education, and cultivate and
contribute to worldwide discussions on environment, energy and the economy. SEE promotes
and disseminates, both within the University and with external communities and stakeholders,
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information on research and teaching in energy and environment, touching thousands of
students and many more involved stakeholders in Alberta, Canada and worldwide. At the
University of Alberta more than 7,000 students are enrolled in programs of study with direct
linkages to energy and the environment and many of these students are directly impacted by
SEE’s activities. Research centres and institutes throughout the University collaborate under
SEE and leverage other funding sources to help provide global leadership while focusing their
talent and energy on specific challenges including clean energy, technology development and
environmental stewardship.

Research. A large number of research centres and institutes throughout the University of
Alberta collaborate under SEE and provide global leadership while focusing their talent and
energy on specific challenges. These centres attract considerable external funding, from
industry and government, and thus provide the opportunity for CSEE and SEE to leverage their
contributions significantly. The centres funded in 2008-09 are described below.

e The Imperial Qil-Alberta Ingenuity Centre for Qil Sands Innovation (COSI) partners with
industry, including Imperial Qil, to develop breakthrough technologies that will allow

Alberta to efficiently and sustainably develop Alberta's tremendous resources in oil sands,
estimated at 1.7 trillion barrels of oil. New approaches to extraction and processing will
improve recovery, add value and reduce energy, costs and environmental impact of oil
sands production.

e The Centre for Earth Observation Sciences (CEQS), which already has established
partnerships with Syncrude and Suncor Energy, will focus on hyperspectral characterization
of oil sands. Advanced remote sensing and hyperspectral technology will be applied to
discovery, analysis, and characterization. There will be a large advanced technology and
image analysis component.

e The Alberta Biodiversity Monitoring Institute (ABMI) is composed of scientific advisors and
board members forming a partnership among the natural resource industry, government,
university, and non-government organizations who measure and report on the changing
state of Alberta’s species, habitats and human land-use activities.

e The Canadian Building Energy End-Use Data and Analysis Centre (CBEEDAC) is a research
unit dedicated to improving knowledge and accessibility of building energy data for the
Canadian residential, commercial and institutional sectors.

e Biorefining Conversions Network. The goals of the Biorefining Conversions Network
include the development of sustainable, environmentally alternative fuel sources, water
management and recovery, and on developing green biobased materials and products. All
projects are driven by commercializable outcomes and several have significant industrial
investments and partnerships.

e The Alberta Centre for Surface Engineering and Science (ACSES) investigates surface

characterization and modification with world-class equipment and research team. This
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includes looking at ways to reduce waste produced in oil sands extraction. Many
applications and developments in the energy sector build on materials and surface
engineering and thus ACSES contributes directly to this development.

Many other University of Alberta research centres and institutes also collaborate under SEE
leadership and contribute to CSEE goals.

Office of Sustainability. The University of Alberta is establishing an Office of Sustainability
to coordinate and facilitate advances in sustainability, and to provide support for the
sustainability champions who exist throughout the University.

The Oil Sands Tailing Research Facility (OSTRF) investigates ways to handle oil sands
tailings, a by-product of the process used to extract bitumen from northern Alberta's oil
sands. The tailings are a mixture of water, sand, silt and bitumen left over from that
process. The goal is to be able to return to a stable landscape directly following mining.

The Centre for Intelligent Mining Systems (CIMS) works on exploratory research in
intelligent systems for the oil sands mining industry to and develop novel techniques that
integrate sensing with automated reasoning and human interaction to improve the
performance of the surface mining process. The application of intelligent systems
technology to surface mining can minimize long-term environmental footprints, reduce

costs and increase efficiencies.

The Environmental Research and Studies Centre (ERSC) provides the university community
with support for environmental activities, coordinates environmental literacy programs,

and is dedicated to the promotion of interdisciplinary, inter-university and international
environmental research.

The Centre for Applied Business Research in Energy and the Environment (CABREE) is
dedicated to providing applied economic analysis to inform public policy debates on issues
of vital importance to Alberta and Canada as a whole. Research efforts focus on energy
markets, electricity restructuring and climate change issues.

The Centre for Enhanced Forest Management research includes intensive forest
management systems to develop the practices necessary to ensure that these systems are

ecologically and socially sustainable.

Campus Sustainability Coalition (CSC) has the mandate to transform the University of
Alberta into a participating sustainable member of society. Through a partnership among

students, faculty, staff, and community members, CSC is promoting excellence and
leadership in education, innovation, and stewardship to achieve economic, social, and
environmental sustainability to ensure the health and well-being of present and future
generations of people, both locally and globally.

Conferences and Events. In order to disseminate knowledge and foster public debate SEE
coordinates, facilitates and hosts workshops, seminars and conferences. These activities attract
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world class speakers on a range of thought provoking topics dealing with energy and
environment. Conferences supported by the CSEE are described below.

Canadian Arctic Summit Conference. The signature event in 2008 was the very successful
Canadian Arctic Summit. This large scale international event attracted over 300 speakers
and attendees from across Canada, many from Northern Canada, the US, Europe and
Russia. The participants, including many students, engaged in policy and technology
discussions related to northern development, political issues, impacts of climate change in
the north, Canadian northern sovereignty and knowledge creation. CSEE’s contribution
thus aligned perfectly with its objectives of stimulating discussions regionally, nationally
and internationally among researchers and decision makers to guide and inform public
policy on energy and environment issues as well as to serve as a resource for policy and
industry leaders in their decision making processes. In the time following the conference
several countries including the US, Russia and the EU have released an Arctic Strategy. The
Government of Canada announced the details of a new Northern Strategy for Canada in
summer 2009. The University of Alberta itself has developed a Northern Strategy and is
committed to actively engaging in the North.

Canada-California_Strategic Innovation Partnership Workshop (CCSIP). This workshop
developed out of SEE Director Joseph Doucet’s role as Canadian lead of the Energy and
Transportation working group of the CCSIP. The Partnership is a catalyst for collaborative
research, development and delivery between two innovation-intensive jurisdictions:

California, one of the most dynamic innovation engines on earth; and Canada, a leading
country in university research intensity. This very successful workshop brought together
over eighty researchers from academia and business from across Canada and from
California to discuss research collaboration opportunities in energy and environment.

Canadian Foundation for the Americas (FOCAL) Workshop on energy development,
governance and regulation. This workshop brought together twenty stakeholders from
academia, the private sector and government in Canada and Latin America in order to
explore opportunities for collaboration and research. The workshop and was initiated at
the University of Alberta under SEE’s leadership following an invitation by FOCAL and
former Prime Minister Joe Clark and led to numerous fruitful discussions and exchanges
between Canadian and Latin American stakeholders.

Royalty Review Panel Discussion. This public panel focused on the Alberta royalty review
and attracted several hundred participants from the general public, the university
community and the private sector. The panel consisted of speakers from five different
University of Alberta departments and demonstrated the breadth of interest in the

guestion of royalties and the benefit of analyzing the issues from many different angles.

Symposium on Carbon Offsets and Carbon Credits in the Forestry and Agro-Forestry
Sectors. The workshop, organized for the Alberta Department of Sustainable Resource

Development was co-hosted by the University of Alberta Department of Rural Economy
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and brought together over 100 specialists from academia, government and industry to
discuss challenges and opportunities of carbon markets for the forestry and agriculture
sectors.

Course Work and Teaching Development. An innovative development was the creation of a
SEE interdisciplinary graduate course. CSEE support was instrumental in allowing this course to
be developed and taught by a team of 12 energy and environment specialists from across the
University of Alberta under the rubric “Oil Sands”. This first course offering was coordinated by
Joseph Doucet and gathered over forty graduate students from across the university. In fall
2008, the course focused on “Values, ethics, and sustainability” and was coordinated by Colin
Soskolne from the School of Public Health. Both offerings were very successful in terms of the
enrolment and satisfaction of the students. SEE continues to develop this course and
opportunities to broaden the teaching and learning environment for the University’s 37,000
students.

The Oil Sands Research Information Network (OSRIN).

The purpose of OSRIN is to help ensure Albertans can reap the economic benefits of the oil
sands without sacrificing the natural ecosystem or human health, with a focus on returning to a
natural state the landscapes disturbed by oil sands mining, including tailings ponds. SEE
received a $3 million grant in 2008 through the Alberta Energy Innovation Fund to launch
OSRIN to provide a structure for the allocation of research funds targeted towards facilitating
development and implementation of new knowledge, technology and environmental systems
to improve oil sands reclamation of land and water. OSRIN is currently assembling a database of
research organizations and researchers, conducting six preliminary research projects and laying
the groundwork for activities in public education and for supporting public policy development.
Bruce Carson sits on the Board of OSRIN.

University of Calgary

Institute for Sustainable Energy, Environment and Economy (ISEEE). The University of Calgary
created the Institute for Sustainable Energy, Environment and Economy (ISEEE) in 2003, to
ensure that the University is recognized internationally for its research, education and
innovation in energy and the environment. ISEEE’s mission is to develop and deliver cost-
effective solutions to the environmental challenges of energy production and use. Meeting
growing energy demands while safeguarding the environment is a defining issue of this century.
ISEEE is the University’s main vehicle and "brand" for attracting funding support for research,
teaching and innovation in energy and the environment, and for coordinating and facilitating
relevant, multidisciplinary and interdisciplinary research in this strategic area for Alberta and
Canada. ISEEE works closely with university faculties and schools, and with the Institute’s
partners in industry, government and other organizations. The Canada School provided support
to ISEEE in four major areas:
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e Energy and environment strategic planning;

e Coordination and knowledge exchange;

e Student engagement and experiential learning; and,
e Research and commercialization.

Energy and environment strategic planning. The University's Energy and Environment
Priorities Committee is composed of the University President, the Deans of faculties and
schools affiliated with ISEEE and the Executive Director of the CSEE. The Committee
determined the following energy and environment priorities, affecting faculty appointments,
teaching programs, research coordination and funding, and return to community and
communications:
e Priority 1: Low-emission fossil fuel recovery and processing. To develop the insights and
technologies that can be used to reduce the environmental footprint of fossil fuel energy
systems, including through carbon-efficient recovery and processing, carbon capture and

storage, improved water management and reduced toxins in the environment.
e Priority 2: North American Energy Systems 2030+. To become Canada’s leading source of

valuable insights and critical analysis on how best to transform North America’s energy
systems to meet the demands for environmental, economic, and ethical sustainability.

e Priority 3: Sustainable Energy Development in the Arctic. To lead a national research
effort, in partnership with stakeholders from Northern communities, industry and
governments, focused on developing optimal technologies and policies for the sustainable

(environmental, economic, ethical) development and use of the Arctic’s energy resources.
e Priority 4: Low-Carbon Communities. To develop the tools and implementation strategies

that will help overcome the technological, socio-economic and policy barriers associated
with transforming Alberta’s communities to low- or zero-carbon emissions.

Coordination and knowledge exchange. ISEEE provides leadership, strategic oversight and
planning advice, communications support, events coordination and administrative services. The
Institute also attracts funding for and helps coordinate the building of new and expanded
research and teaching facilities. ISEEE also contributes managerial/administrative support and
advice on intellectual property in connection with: completion of grant applications/research
proposals; human resources and payroll; research planning and promotion, including public
relations and communications involving both on-campus and ‘external’ media; and community
outreach activities undertaken to transfer knowledge. In particular, ISEEE undertook the
following with support from the Canada School during 2008-09:
e ISEEE Distinguished Speaker Series. The ISEEE Distinguished Speaker Series brings to the
University internationally recognized scientists and other experts working in energy and

environment. It is the most popular and well-attended energy and environment series on
campus and in the broader community. Each talk typically attracts an average of 300
people, although some talks have attracted more than 500.
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ISEEE Energy and Environmental Systems Group Seminar Series. The Seminar Series
presents research talks on campus by a mix of local, national and international lecturers
who are all recognized for their significant contribution to the energy and environment
field. Depending on the topic, attendance typically ranges from 30 to more than 100
people at each lecture. It is more technical than the Distinguished Speaker Series.

Gaining Ground Sustainable Urban Development Leadership Summit. ISEEE supported the

first-ever Gaining Ground conference in Calgary, in May 2008. The Conference brought
together more than 330 local, national and international experts and delegates to start
developing a strategy of making Calgary a world centre of “all things energy.” The vision is
that Calgary becomes a North American exemplar of sustainable urbanism, including
innovative energy-reduction plans, world-class transit, and skilled worker attraction and
retention.

Canadian Decentralized Energy Conference. ISEEE contributed to the 2008 Canadian

Decentralized Energy Conference: Exploring Alternatives to Traditional Generation, which
brought together local, national and international experts to examine the transition of
Canada’s energy industry into a balanced supply mix of centralized and decentralized
energy. The focus was on energy policy and regulation, and grid integration. Delegates
represented utilities, independent power producers, academia, governments, regulators,
manufacturing, housing industry and other sectors.

Pembina Institute-ISEEE Thought Leader Forum on Carbon Capture and Storage. This

forum, presented jointly by the Pembina Institute and ISEEE in November 2008 in Calgary,
brought together the public and private sectors, academics and experts from
environmental non-governmental organizations to discuss and debate two critical CCS
policy questions. Participants focused on (i) the best policy options for paying the cost gap
for starting CCS projects; and (ii) the best options to deal with post-abandonment liability
for the stored CO,.

Student engagement and experiential learning. With assistance from the CSEE, ISEEE is deeply
engaged in activities that enhance student experience, such as the ISEEE Student's Association,
the Shell Energy and Experiential Learning Program, and the Alberta Solar Decathlon Project.

ISEEE Student's Association. ISEEE provides communications/promotions, events
coordination, administrative support, fund development support, student mentorship and
supervisory oversight for all of the Association's activities. In particular, the Association
spearheaded the Alberta Solar Decathlon Project and the International Student Energy
Summit.

Shell Energy and Experiential Learning Program. ISEEE led the creation of and now
administers the Shell Experiential Energy Learning program, which Shell representatives
have described as one of the most successful student award programs of its kind that Shell
supports on post-secondary campus across Canada. The four-year program provides up to
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$100,000 per year to individual students and student clubs for activities and events
focused on sustainable energy, environment and the economy.

Alberta Solar Decathlon Project. The Alberta Solar Decathlon (ASD) Project is a student-led
project that involved designing, building and operating an 800-square-foot completely

solar-powered and solar-heated home for international competition in the U.S.
Department of Energy’s high-profile 2009 Solar Decathlon competition. The Alberta team
became the first all-western Canadian team to be chosen to compete in the Solar
Decathlon, with 19 other teams chosen from around the world. The ASD Project was a
complex and expensive ($1.5 million) project that encompassed experiential learning,
research, and technology demonstration/commercialization. All four partnering schools
integrated various aspects of the project into their curricula. The ASD Project produced a
solar house, the “SolAbode” that is a high-tech home integrating both off-the-shelf
technologies with unique applications of high-tech materials and equipment (e.g.
photovoltaic and thermal solar cells; a custom solar thermal system designed by the
students; solar window blinds; custom portable staircase and rooftop deck; super-
insulating structural panels; highly energy-efficient appliances; state-of-the-art automatic
control systems; and other technological and process control components). For the Solar
Decathlon itself, which occurred in October 2009, the ASD Project fielded a competition
team of 30 students and five accompanying trades/professional personnel in Washington,
DC.

Research and commercialization. Several ISEEE-affiliated research groups have achieved or are
driving toward commercialization of technologies and processes that will make tremendous
impacts on energy and environment industries in Alberta and the rest of Canada and abroad.
Examples include:

In Situ Energy Centre. Researchers are within two to three years of field-testing more
energy-efficient, cost-effective and environmentally friendly ways of recovering and
upgrading in situ (too deep to be mined from the surface) oil sands bitumen.

Air Capture of CO, Technology. Dr. David Keith successfully tested, in the summer of 2008,
a machine that captures CO, directly from the air. He has since formed a company to
commercialize the technology. David’s work in this area was highlighted on Discovery
Television.

Carbon Management Canada. This network is the first nationwide, university-led research

network aimed at accelerating Canada’s fossil energy sector towards a zero-carbon
emission future. In 2008-09, the Canada School and ISEEE spearheaded the effort with that
resulted in CMC’s creation, in December 2009.

Fuel Cells Research Group. The Group, led by Dr. Viola Birss, is a leader in the NSERC Solid
Oxide Fuel Cells Canada (SOFCC) Strategic Research Network, a national network co-
chaired by Birss. SOFCC’s mission is to provide cleaner air, reduce CO, emissions, increase

economic prosperity and enhance the quality of life in Canada and the world by enabling
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and accelerating the development of the Canadian SOFC industry. This mission includes
development a strategy to produce commercial products within five years.

e Wabamun Area Sequestration Project. Dr. David Keith was the principal investigator for
this study, which included Alberta’s energy industry and was the largest-scale geological
study in Canadian history for the permanent underground storage of millions of tonnes of
industrial GHG. Research associated with WASP is expected to lead to new technologies
and processes for the secure and safe sequestration of CO,.

University of Lethbridge

Water and environmental science research at the University of Lethbridge is centred in the
Alberta Water and Environmental Science Building (AWESB) which is home to the University’s
core water research program and houses the offices and labs of twenty-two principal
investigators from the Departments of Biological Sciences and Geography conducting research
primarily in the areas of aquatic and ecosystem science, geomatics, and hydrology. The AWESB
facilitates the development of collaborative and multidisciplinary research programs that build
on existing strengths while seeking opportunities to expand and grow in synergy. Through this
effort, the University will be able to achieve a number of objectives: (i) Create partnerships
across government, industry and community; (ii) Commit to timely data sharing, interpretation
and dissemination of information; (iii) Train high quality research personnel; (iv) Generate and
translate knowledge; and, (v) Develop best practices and ideas that incorporate responsible
water stewardship and sensitivity to public health concerns.

Carbon Management Canada

In 2008-09, the activities of the CSEE went beyond those proposed in the 2008-09 Corporate
Plan, as the CSEE began to play an important role along with its university partners in seeking
funding for research into carbon management. In particular, CSEE co-led with ISEEE the
establishment of Carbon Management Canada (CMC), a nation-wide, university-led,
multidisciplinary research network that will develop the game-changing technologies and the
business, social and policy frameworks necessary to rapidly “decarbonize” fossil fuel production
and utilization. In partnership with industry and government, CMC’s vision is to develop the
insights and technologies necessary to cut Canada’s annual GHG emissions by 350 Mt CO,e
from the 1,100 Mt CO,e business-as-usual forecast to 2050, or approximately 40% of the
national GHG-reduction targets. In particular, CSEE provided critical resources for the
preparation and presentation of the funding proposal for CMC to the 2009 Networks of Centres
of Excellence (NCE) competition. In December 2009, the NCE awarded $25 million to CMC,
which is now being launch as an arm-length not-for-profit corporation.

CSEE has also worked with members of the energy industry, individually and through the
Canadian Association of Petroleum Producers to determine the research needs of industry.
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Mandate Element: Facilitate technology transfer and commercialization

From a Canadian perspective, it is important that Canada is effective at translating knowledge
into practical applications to improve the wealth, wellness and well-being of its citizens. It is
also essential for Canada to build on its research and engineering strengths to generate new
ideas and innovations while achieving excellence by global standards and cementing a position
as a global leader in technological development. Success in these areas will help Canada
develop, attract and retain the highly skilled people it needs to thrive in the global economy.

The Canada School plays an instrumental role to ensure that Canada is at the forefront of
developing technologies by facilitating technology transfer and commercialization in the area of
natural resources, energy development and environmental sustainability through its Proof of
Principle Funding program. The objective is to advance initial research and technology results to
the next level of impact on knowledge transfer, policy development or technology
commercialization.

Many inventions made during the course of academic research are not sufficiently developed to
be of interest to potential investors. Without additional targeted research, potentially valuable
discoveries may never be commercialized or may take an inordinate amount of time to reach
the commercialization stage. Traditional funding mechanisms are not well-suited to bridging
the gap between raw technology and commercial opportunity. The goal of proof of principle
funding is to fill this gap.

The initial call for proposals for Proof of Principle Funding projects was completed in
September, 2008. Proposals were adjudicated and funding was distributed in March 2009.
Status reports were received in September 2009. Projects are for a one-year term and final
results are expected in 2010. A second round closed on February 20, 2009. Proposals were
adjudicated and funding agreements are in the process of being executed.

Proof of Principle Round 1 Projects

Thermo-chemical conversion of agricultural biomass for carbon sequestration (Amit Kumar,
University of Alberta). Utilization of biomass for carbon sequestration is one of the new possible
pathways as biomass is considered carbon neutral. Western Canada has large potential of
agricultural biomass (e.g. straw) which is left on the field to rot and releases carbon back to the
atmosphere. This research is aimed at evaluating a pathway of utilizing straw for carbon
sequestration. This research will carry out a feasibility and viability study of thermo-chemically
converting straw in charcoal and landfilling charcoal in suitable location. This study will estimate
the cost of carbon sequestration by considering all the upstream and downstream unit
processes along with suitable size of the conversion plant and various cost factors. This
approach will help in mitigating carbon and add to the effort of the provincial and federal
government of carbon sequestration.
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Development of organic solar cells using phosphorus-based molecular dyes and
nanostructured itania (Curtis Berlinguette, University of Calgary). There are only three sets of
clean-energy technologies capable of scaling to the level necessary (i.e., >15 TW) to meet global
energy demand over the next half-century: carbon capture and sequestration, nuclear fission
and direct solar energy conversion. This research is focused on the latter option: converting
sunlight into electricity. Although the sun, a clean renewable energy source that is widely
available, delivers energy at a rate of 120,000 TW, less than 0.1% of energy needs are currently
met through the direct conversion of sunlight into electricity. In order to make the cost of solar
electricity comparable with conventional electricity production, Dr. Berlinguette is developing
advanced solar cell technologies to replace the expensive silicon in conventional cells. This
project aims to use cost-effective, abundant, environmentally benign light-harvesting molecular
compounds and nanoscale materials to render an efficient, cost-effective solar cell assembly.

MethanoBiofilters to control low-volume atmospheric methane emissions (Joseph
Hettiaratchi, University of Calgary). Recently, researchers have recognized the potential to use
methanotrophy, or methane oxidation by methanotrophic (methane loving) bacteria, to control
atmospheric releases of methane, a highly potent GHG. Over the last few years, Dr. Hettiaratchi
has undertaken extensive research to develop a technology known as methanobiofiltration
(MBF), in which methane gas is oxidized to CO, under controlled conditions within a granular
filter medium which contains methanotrophic bacteria. Following laboratory and theoretical
investigations, Dr. Hettiaratchi developed prototype MBFs that were field tested at several
locations in Alberta. The long-term field studies, supported by concurrent laboratory testing
and mathematical modeling, indicated that these MBFs can be used to control low level
methane emissions associated with oil and gas facilities and sanitary landfills. Therefore, the
primary goal of this project is to develop a complete technology package for MBF with design,
construction, operation and monitoring guidelines for application under various conditions
encountered in oil and gas industry and at sanitary landfills.

Spaceborne surface heave monitoring by production activities at Albertan oil field (Jeong Woo
Kim, University of Calgary). Ground heave associated with oil production at Albertan oil field
will be monitored by Interferometric Synthetic Aperture Radar (InSAR), which is a modern radar
remote sensing technique used in geodesy and remote sensing. In particular, Differential and
Permanent Scatterer (PS) InSAR techniques will be developed for the target area near Christina
Lake in Alberta. With the InSAR techniques, images acquired from radar satellites will be
processed and analyzed to monitor time-series of ground deformation. The satellite data will
include repeated measurements from various radar sensors, as well as optical images. The
expected outputs from the proposed research are, (i) an array of transportable corner
reflectors, (ii) satellite radar data processing technique with software, and (iii) time-series of
heave map around the target. The developed technology including software and the reflector
array will be commercialized and applied to the other oil field by simply moving the
transportable array of corner reflectors. The proposed research outcomes will make
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contributions in the monitoring of hazards and oil field surface deformations and production
activities at Albertan oil fields.

Field assessment of displacement ventilation in a school (Jim Love, University of Calgary). This
project will evaluate the performance of innovative ventilation systems in recently constructed
buildings. Vast areas of space are currently being constructed with innovative ventilation
systems with very little rigorous field assessment. In particular, displacement ventilation
systems have been included in a few recently constructed schools in Alberta and elsewhere in
Canada. A literature review on underfloor air distribution systems (UFAD), a related technology,
revealed only one paper that reported performance of a system in an operating building in
detail. This is despite the fact that about 500,000 m? per year of UFAD are being installed
annually in North America. The researchers reported that the performance of the system was
poorer than expected based on computer simulations and test space experiments. No reports
of field studies of displacement ventilation via fixed diffusers (e.g., low side wall as used in
schools) were found in the literature. Given the performance issues found for UFAD, it is
important that displacement ventilation via sidewall diffusers be evaluated to guide design,
installation and operation.

Development of magnesium-phosphate ceramic composite containing coal waste ash (Adam
Lubell, University of Alberta). The production of Portland cement, widely used as the binder in
concrete, has enormous impacts on GHG emissions and energy consumption during both
production and use. Waste fly ash from coal-fired electricity generation is often used as partial
cement replacement. However, pending changes to emissions regulations in Alberta and
elsewhere will result in higher carbon levels in the ash, making it unsuitable for use in most
concretes. The research project will develop an alternative construction material composed of a
magnesium-phosphate ceramic binder and lightweight aggregate. The aggregates in the
alternative material will be derived from waste bottom ash, also from coal-fired electric
generating plants. Materials production is less energy intensive than Portland cement, and
results in significantly less GHG emissions. Furthermore, the mechanical properties of the
ceramic are known to improve with the introduction of high volume-fraction of fly ash, even
when it contains unburnt carbon or other impurities. Mix development and optimization
studies will be completed to produce a ceramic matrix with high fly ash utilization and having
suitable rheological and mechanical properties. A cost and environmental impact comparison
between the ceramic- and the cement-based alternatives will be completed. Finally, the proof-
of concept for use of the ceramic composite in a structural cladding panel application will be
considered, in comparison to existing concrete technologies.

Testing the effectiveness of stable isotope approaches for tracing the fate of nitrogen and
sulphur emissions from oil sand operations in surrounding ecosystems (Bernhard Mayer,
University of Calgary). The project is designed to evaluate the effectiveness of isotopic tracers
for assessing the fate of sulphur and nitrogen emissions from oil sands operations in the Fort
McMurray area in north eastern Alberta in surrounding terrestrial and aquatic ecosystems. The
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research program will identify which isotopic tracers are most suitable for differentiating
industrial from natural nitrogen and sulphur compounds in the environment. Identifying
suitable isotopic parameters for tracing industrial nitrogen and sulphur emissions will enable a
better assessment of the cumulative impact of current operations. It will also provide useful
insights for formulating policies and practices for future reduction of the environmental
footprint of oil sands operations. This will enhance the environmental reputation of the oil
sands industry and assist in ensuring a sustainable energy supply in the future while protecting
the environment in the Athabasca oil sands region.

Wireless network for monitoring of home energy consumption (Geoffrey Messier, University
of Calgary). The purpose of this research project is to develop a network of wireless sensors
that will monitor energy consumption in the home and feed that information back to the home
owner in real time. Conserving energy is about making smart choices in our everyday activities.
Using wireless technology and portable displays in the home, this system will allow the home
owner to immediately see the consequences of leaving the lights on, drying clothes instead of
hanging them and so on. The most important environmental contribution of this research will
be to provide a mechanism that will motivate change in domestic energy consumption habits.
However, this activity will also make a contribution to the area of wireless network research.
This work will investigate the protocols necessary to allow the network nodes to communicate
effectively with a centralized server using direct links and using other nodes as relays.

Characterization of petroleum naphthenic acids in oil sands process-affected waters using
fluorescence technology (Dave Sego, University of Alberta). This research project will further
develop and test an innovative and cost effective miniature ultraviolet induced fluorescence
(UVIF) sensor that was recently developed at the University of Alberta. The sensor aims to
detect, characterize and track changes of naphthenic acids (NA) in the process-affected (PA)
waters, all the way from oil sands upgrading plants to storage ponds. This technology will offer
a non-invasive continuous water quality monitoring tool in the field and enable on-line process
control in the operating extraction and upgrading plants. The new sensor will be engineered to
withstand the harsh conditions in the field and will contain a powerful, reliable, yet affordable
light source and detection system designed to cause optimal fluorescence of NAs in PA water.
The project will be a collaborative effort between civil, environmental and electrical
engineering departments at University of Alberta that utilize research expertise and advanced
technologies from multi-disciplinary fields including electronics and engineering.

Advanced multi-functional composite material for energy systems (Alidad Amirfazli, University
of Alberta). This project aims at creating a new class of materials with multiple functionalities
built into it to enable the development of cost efficient renewable technologies and increasing
the efficiency or facilitate exploitation of conventional sources. The fibre reinforced polymer
composite (FRPC) class of materials is increasingly used in various energy systems and pipelines.
This is because these materials are light and strong (leading to energy savings), have favourable
corrosion performance (reduced impact on environment, e.g. to avoid premature leaking), can
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be tailor-made to various complex shapes. But the expanding application of FRPC in renewable
energy sector (e.g. wind turbines blades), and energy transport and processing (e.g. pipelines
and petrochemical facilities), requires urgent attention to integrated surface coating and
functionalities such as heating, to avoid problems caused by accumulation of condensates on
FRPC surface when used in gas or oil pipelines or in applications in the wind turbine blades (i.e.
ice build up). To date, the solutions generally are an afterthought heating or coating system.
This project aims at developing multi-functional FRPC (MF-FRPC) to integrate functionality of
heating and repellent coating into PRFC. The outcome will be a truly innovative class of
materials to enable increased efficiencies for conventional systems and to aid in application of
renewable power generation (i.e. wind) systems in cold climates, such as Alberta/Canada.

Proof of Principle Round 2 Projects

Selective gas separation membranes based on nanoporous metal organic frameworks
(George Shimizu, University of Calgary). The ability to selectively and efficiently purify gas
mixtures by membrane filtration would be a tremendous asset to a broad range of industrial
processes. This project concerns a new approach to membranes for selective gas separations.
The focus of this project will be the separation of hydrogen gas from CO,, a major issue in
petroleum refining. Hydrogen recovery from processing streams is highly desirable as it is the
most costly gas in the mixture and could be employed directly as a fuel or chemical reagent.
This funding enables detailed study of a new approach to gas separation membranes based on
nanoporous solids called metal organic frameworks (MOFs). A key breakthrough has been
made in that Dr. Shimizu’s research group has developed a method to “gate” the pores in these
compounds with other small molecules. This funding has two goals; the first is to prepare a
series of gated MOFs where the structure of the gate is varied (like having a normal or revolving
door). The second is to prepare a gas permeability apparatus where mixtures of gases could be
screened with membrane candidates as functions of gas pressure and temperature. We have
filed a disclosure with the University of Calgary’s technology transfer office to patent this
approach. The successful demonstration of this method would enable scale up to begin as well
as systematic variations to target other industrially and environmentally relevant gas
separations.

Application of the alga dunaliella in biofuel production and bioremediation of naphthenic
acid (Gordon Chua, University of Calgary). The development of alternative energy sources to
replace non-renewable fossil fuels is essential to the survival of our society. Algae hold
tremendous potential for a new renewable source of biofuels. Several algal species are known
to produce lipid molecules that are very similar to the hydrocarbon molecules of fossil fuels.
More importantly, algae are fast growing, photosynthetic and do not compete with agriculture.
A major hindrance in the advancement of biofuel production by algae is that the genes involved
in the synthesis, regulation, and transport of these important hydrocarbons are unknown. This
research proposes to study the alga Dunaliella, which has been reported to produce N-
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hexadecane, the model compound for diesel fuel. We will apply several genomic approaches to
rapidly identify and characterize the key genes that function in the production of this molecule.
In addition, several species of Dunaliella can survive in very acidic and high salt environments,
making them attractive candidates to possibly tolerate and degrade naphthenic acid, the main
pollutant of the tailing ponds in the Alberta oil sands. These studies are anticipated to generate
crucial knowledge in the application of this organism and subsequently other algal candidates
for biofuel production and bioremediation of naphthenic acid.

Development of a novel method of treating water-in-heavy oil emulsions at a low
temperature for energy saving and CO, emission reduction (Mingzhe Dong, University of
Calgary). Heavy oil and oil sands are a key part of Canada’s energy resources. They are seldom
produced alone and generally produced with water as water-in-oil (W/0) emulsions. Separation
of the water from W/O emulsions has been a costly problem in heavy oil production due to high
energy consumption and GHG emissions. In the proposed method of separating water in heavy
oil emulsions, the principle of capillarity and the mechanism of wetting film in porous media are
applied in the coalescence media for W/O emulsion treatment. From this novel design, one can
have perfect water-wet particles that will remain water-wet in oil environment. The objective
of this research is to develop a water-film-induced coalescence process for separating oilfield
produced W/O emulsions at a low temperature. The following two technical targets are
expected to achieve at the completion of this project: (i) Reduce the water content in W/O
emulsion to less than 1%, and (ii) Reduce the operating temperature from 100-130°C to less
than 50°C. The first anticipated benefit of using the proposed method is significant energy
saving and GHG emissions reduction. A conservative estimate of the reduction in CO, emissions
is about 60%. The second anticipated benefit is significant reduction of capital and operating
costs.

Nanomaterials for environmental remediation of oil sands tailings water (Greg Goss,
University of Alberta). Oil sands process-affected waters contain a complex mixture of organic
compounds, primarily naphthenic acids which contribute to toxicity towards fish and aquatic
life. Naphthenic acids are a complex mixture of compounds that occur naturally in oil sands
bitumen. Because of their toxicity and their ability to taint the flesh of fish downstream even at
low environmental levels, oil sands process-affected waters are not intentionally released to
any receiving waters. The oil sands companies are accumulating and storing vast volumes of
these waters. Process-affected waters can contain naphthenic acids in the range of 15 t0100
mg/L. Therefore, one of the remediation steps required for treatment and release/reuse of oil-
sands process-affected waters is the removal/destruction of naphthenic acids. The proposed
technology development is to further develop Si-based nanomaterials as an environmental
remediation technology of organic contaminated waters.

Integration of microwaves and novel molecular sieves for energy efficient gas separation and
purification. (Zaher Hashisho, University of Alberta). The objective of this research is to
develop an energy efficient method for the purification of natural gas, which would results in
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decreasing GHG emissions during natural gas processing and recovery of value-added products
for reuse. The proposed method makes use of the unique adsorption properties of a novel
adsorbent (Engelhard Titaniosilicate (ETS-10)), and the selective heating properties of
microwaves. ETS-10 will be used to separate methane and ethane as well as methane and CO,.
Microwave heating will be used to regenerate the spent ETS-10 so that it can be reused and to
recover the adsorbed impurities as value-added products for reuse. A practical adsorptive
separation process for separating ethane and methane or methane and CO, would represent a
major advancement in the economics of natural gas purification and the separation of species
of interest to Alberta’s energy and chemical industries.

Green catalysts for the preparation of biodegradable plastic from renewable resources (Paul
Hayes, University of Lethbridge). This project undertakes the challenge of making new
materials that are both biodegradable and biocompatible. A particularly attractive alternative
to conventional plastics is polylactide (PLA) which is generated by the ring-opening
polymerization of lactide, the cyclic ester dimer of lactic acid. PLA is an exceptionally interesting
material because it exhibits similar physical properties to conventional petrochemically-derived
plastics, such as polyethylene or polypropylene, but the starting materials can be harvested
from renewable resources (e.g. beets and corn) and the polymer itself is both biodegradable
and biocompatible (necessary for a host of biomedical applications such as slow release
pharmaceuticals.) Unlike other systems, Dr. Hayes’ strategy focuses upon the development of
positively charged zinc, magnesium and calcium species, which, due to their positive charge and
vacant coordination site, should be highly active and selective lactide polymerization catalysts.
The development of discrete single-site metal complexes as homogeneous polymerization
catalysts is highly advantageous in that it allows for rational fine tuning of the physical and
electronic environment of the metal centre.

Field verification of satellite-based environmental monitoring in oil sands development areas
(Petr Musilek, University of Alberta). To effectively manage emissions, sophisticated monitoring
of GHG emissions and their dynamics is of crucial importance. Knowledge of major sources and
sinks of GHG will allow better estimates of environmental risks and better decision-making
about how to invest finite resources to mitigate them. In particular, the project will facilitate
field verification of data provided by the Greenhouse gases Observing SATellite (GOSAT), the
world’s first satellite to observe the concentrations of GHG from space, that was launched by
the Japan Aerospace Exploration Agency (JAXA) on January 23, 2009. In order to verify the data
provided by the satellite, this project will supplement the space-based measurements by
ground observations obtained through field sampling, and by a small-scale wireless sensor
network. Collected data and measurements will be compared and analyzed to assess overall
accuracy of the satellite data and precision of localization of measured GHG concentrations.
Ultimately, the verified data sources will be assimilated to form an integral monitoring system
necessary to further our current understanding of mechanisms of GHG emissions associated
with oil sands operations, including open pit mining, use of water, and processing and
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refinement of bitumen. It will also be instrumental in assessing the effectiveness of various
GHG reduction and mitigation technologies, including CCS.

University of Lethbridge

The Canada School supported technology transfer and commercialization activities of the
University of Lethbridge, as follows.

Commercialization of plant transformation technologies. The University of Lethbridge is
working with Dr. Igor Kovalchuk to register and maintain patents. Dr. Kovalchuk developed a
portfolio of plant transformation technologies, which are essential tools to make genetically
modified crops. In part, the effort will help secure financing for a start-up company as a
specialized service provider to develop genetically modified crops. One of the partners for Dr.
Kovalchuk is the Canadian Triticale Biorefinery Initiative. The technology portfolio will help the
start-up company gain significant market share, and enable Dr. Kovalchuk to develop new plant
varieties satisfying specific agricultural and pharmaceutical needs.

Commercialization of technology for new materials that are both biodegradable and
biocompatible. The CSEE supported the application for a patent to cover the preliminary work
of Dr. Paul Hayes. The University of Lethbridge is actively working with potential licensees to
commercialize this technology. Through CSEE Proof of Principle Funding, Dr. Hayes was able to
further develop his research on “Green Catalysts for the Preparation of Biodegradable Plastic
from Renewable Resources”. This project undertakes the challenge of making new materials
that are both biodegradable and biocompatible. A particularly attractive alternative to
conventional plastics is polylactide (PLA) which is an exceptionally interesting material because
it exhibits similar physical properties to conventional petrochemically-derived plastics but the
starting materials can be harvested from renewable resources (e.g. beets and corn) and the
polymer itself is both biodegradable and biocompatible (necessary for a host of biomedical
applications such as slow release pharmaceuticals). Despite these benefits, the industrial
process for PLA synthesis involves a melt polymerization protocol in the presence of a metal
containing catalyst. This method offers very little control over the molecular weights and
stereochemistry of the final product; also, the metal catalyst remains embedded within the
polymer. The development by Dr. Hayes of discrete single-site metal complexes as
homogeneous polymerization catalysts is highly advantageous in that it allows for rational fine
tuning of the physical and electronic environment of the metal centre and should result in
highly active and selective lactide polymerization catalysts.

Technology transfer officers. The CSEE and the University of Lethbridge are working together
to promote research and commercialization opportunities. To achieve this end, the University
has hired technology transfer officers (TTO). Activities of a TTO include assisting the University
and its researchers in promoting their research capabilities with a view to obtaining research
contracts from industry or government sources. TTOs also assist researchers in the negotiating
and monitoring of such contracts.

Page 22 of 46



Mandate Element: Facilitate the exchange of research findings and information
and promote collaboration among the international community

A clear path for deployment of research is through technology commercialization, where
specific technical advances are de-risked by proof of principle projects and further developed
into commercial realities by the private sector. However, the real value of research extends
beyond technology commercialization. Knowledge is used as the foundation for new
technology investigations, as the underpinning of policy developments and as a raw material
for education. Unlocking this immense value is a critical outcome sought by the Canada School.

A highly interactive website using the latest Internet technologies will be built by the CSEE,
potentially in partnership with organizations such as OSRIN and CMC who are also planning
interactive websites. It will greatly facilitate exchange of research results, ideas, data, analysis
and projects among researchers at member universities and their industry and government
partners. It will also provide an effective tool for outreach and collaboration beyond the
confines of Alberta's research universities to include academic institutions across Canada and
the world.

This interactive Internet platform will also meet the rising need for information and knowledge
that can help other nations help themselves in facing today’s energy and environment
challenges. Using the Internet as a platform to exchange the latest research and knowledge in
energy and environment, CSEE will provide a gateway to new research and technology and new
developments in public policy and regulatory frameworks and demonstrate Canada's leadership
in responding to international energy needs.

The CSEE highly interactive website will become a global basis for collaboration. It will provide
real-time, interactive, international access and exchange of information through a powerful
web-based environment that will allow the user community to engage, participate, and
collaborate among peers and position Canada as a global power in advancing research and
commercialization in the area of natural resources and energy development and environmental
sustainability. It will also capture and guide public engagement related to these issues through
features in the web environment tailored to public and media use and to education.

The establishment of the interactive website has proceeded at a slower pace than projected in
the 2008-09 Plan. There is great concern that if it is not planned properly it will not produce the
anticipated results in a fiscally responsible fashion. Therefore, more time has been and will be
spent on initial planning. Once the CSEE Board of Directors is satisfied that this can be
accomplished with the results envisioned and within budget, it will proceed to the construction
phase.

The website will be developed over time according to the overall vision using a growth model
that focuses on leveraging pillars of expertise to create increasing awareness and sustained
interest in a continually expanding set of energy and environment topics.

The CSEE has concentrated its efforts in these early months on establishing its own website in
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order for it to gain recognition within the industry and scientific communities. The CSEE website
is now almost complete and available on the Internet. This website contains information about
CSEE, why it exists, and its activities and stresses its relevance to the clean energy,
environmental debate in Canada.

With regard to the interactive website, a new study was commissioned and received, building
upon the 2008 study “CSEE Web-based Information Exchange System (CSEE-WIES) Project
Charter”. Our most recent study sets out a timeline and a workplan for the initial site
development. A website committee will be established to oversee the initial stages of the
development of this interactive website. The report recommends that the development and
implementation of the interactive website be accomplished under the direction of a project
manager, a project steering committee and a project oversight committee:

e The Project Manager oversees the website and delivers the project on time and on
budget.

e The Project Steering Committee assists in defining and reviewing the requirements of
the website.

e The Project Oversight Committee reviews the state of the project on a regular basis to
determine that its goals and objectives are being met; that there is satisfactory
progress towards project completion as defined by the project schedule; and that the
project costs are in line with the project budget.

The CSEE Board of Directors will assess each step of the development of the interactive website
to ensure that the goals and objectives envisaged for it in the CSEE mandate are achieved in the
most expeditious and cost-effective manner possible.

Plans for 2009 to 2014

Mandate Element: Create opportunities for national and international
collaborations on policy issues

The CSEE will continue to be an active participant at the national and international levels. The
Canada School will host a number of conferences, roundtables and workshops to advance the
national energy and environment discussion. CSEE executives will also speak and contribute to
national and international conferences and forums, presenting Canadian perspectives on a
number of topics from impacts in the Arctic to proposed global climate change agreements.

Fall 2009 Pre-Copenhagen Workshop. The Canada School will facilitate the sharing of
information and analysis that could be used to develop an understanding of national and
provincial interests ahead of the United Nation Climate Change Conference in Copenhagen in
December 2009 (COP15). The purpose of the workshop will be to provide an opportunity for
Canadian governments, industrial participants and scientists to table their views with respect to
strategy and national interest. This will allow all attendees, and particularly the Canadian team
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going to Copenhagen, to have a full understanding of the diversity of views on this crucial area
of national policy.

Copenhagen Climate Change Conference (COP15). Acting as a Senior Advisor to the Deputy
Minister of Environment and through him to the Minister on all facets of Canada’s GHG
reduction plan, the Executive Director will support efforts to guide Canada's participation in the
Copenhagen Climate Change conference. The issues to be addressed in Copenhagen have been
the subject of ongoing discussion for the previous two years, since the Bali meeting in 2007.
They pertain to mitigation (targets), adaptation, technology and financing.

Workshop on Northern Issues Related to Energy Extraction and Environmental Protection.
This workshop, planned for late 2009 in Calgary is in the context of the broader strategic issue
of "Canada's North: Challenges and Opportunities: Developing a Truly Integrated Northern
Strategy". The purpose of the workshop is to bring together the most knowledgeable group of
Canadians, leaders in their own fields, to discuss the issues that are most pressing in Canada’s
north relating to energy extraction and environmental protection and preservation. In addition,
all of the related socio-economic issues will be on the table for discussion.

Spring 2010 Conference on Northern Issues. The results of late 2009 workshop will inform a
much larger conference on northern issues to be hosted by CSEE in the spring of 2010. The
Conference will include, in addition to Aboriginal and Territorial leaders, relevant Federal and
Provincial Cabinet Ministers as well as informed policy leaders with direct responsibility for
northern issues. International leaders on northern issues would also be in attendance to help
us, as Canadians, address challenges and develop solutions to the issues identified for
discussion.

Roundtable on Fossil Fuel Research. The pace of Canadian energy research is accelerating in
response to opportunities such as oil sands, CCS, bioenergy and fuel cells. In many areas,
Canadian scientists are developing technologies that offer the best answers to today's global
challenges. The roundtable, to be held with leadership from Natural Resources Canada
(NRCan), will allow academic researchers, government policy makers, and industry receptors to
take stock of the state of the art, to identify gaps, and to define future R&D programs. The
inaugural meeting will be held in November 2009. It is expected that the roundtable will be a
series of focussed meetings on key research topics during 2010.

Carbon Management Workshops. Carbon management is a suite of technologies aimed at
reducing CO, emissions to atmosphere that may result from the production and utilization of
fossil fuels such as oil, coal and natural gas. Decarbonization of fossil energy will transform
energy systems as a result of developments of integrated technologies for carbon efficient
recovery and processing, carbon capture, and carbon storage. CSEE will partner with CMC and
ISEEE to host international calibre natural sciences, engineering, business and social sciences
researchers, allowing them to share results, analyze outcomes and discuss policy implications.

The Canada School has accepted invitations to speak at the following events:
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e CD Howe Institute Conference on Cap and Trade to be held in 2009
e Woodrow Wilson international policy conference on technology and climate change
later this year in Washington, DC.

Mandate Element: Provide advice to industry, academia and government

Governments across the world are facing difficult decisions on the energy and environment files
that could affect the health and prosperity of the present and of future generations. Energy
and environment issues, while generally understood by the public, are highly technical and
require expert analysis. Good policy is informed policy. The Canada School will continue to
play a key role in supplying the federal and provincial governments with credible, factual
information to support policy development.

In particular, the CSEE will remain deeply involved in the Clean Energy Dialogue between
Canada and the United States. The Executive Director participated in 2009 CED meetings and
will continue to participate in 2010 deliberations. The 2011 CED conference will be held in
Canada. The CSEE will endeavour to host this conference in Alberta. The Canada School will
also assist in meeting the needs of the CED for factual information and analysis on CCS by
coordinating the involvement of scientists, engineers and policy analysts from ISEEE at the
University of Calgary and SEE at University of Alberta.

During 2010, the Canada School is planning to hold a series of seminars across Canada on the
results of the December 2009 United Nations Climate Change Conference in Copenhagen and
on Canadian climate change policy.

Mandate Element: Coordinate research and academic programming in energy and
environment

Public investment in postsecondary education and research is significant. Every effort needs to
be expended to ensure effectiveness and to extract synergies. The Canada School is ideally
placed to offer coordination and collaboration opportunities to its member universities. The
CSEE's board is composed of the senior executives of the universities of Alberta, Calgary and
Lethbridge. The Canada School has partnered with energy and environment institutes and
networks such as SEE and ISEEE at the Universities of Alberta and Calgary, and with water and
environmental science researchers at the University of Lethbridge. While this important role
will be sustained and enhanced, the Canada School will explore similar opportunities with
energy and environment institutes, centres and networks from academic institutions across
Canada. Facilitating coordination and collaboration on a national basis promises huge rewards
in terms of improved utilization of knowledge assets, human capital, and infrastructure.

In 2009, the Canada School was instrumental, in partnership with ISEEE, in establishing CMC, a
nationwide multidisciplinary research network. CMC is a perfect example of the outcomes

Page 26 of 46



sought from CSEE's mandate. The Canada School will support CMC as the network builds on
the foundation laid by CSEE and ISEEE. The Canada School will partner with CMC in organizing
conferences and workshops, in creating opportunities for collaborative research projects, and,
potentially, in establishing an interactive web presence on topics of mutual interest.

Mandate Element: Facilitate technology transfer and commercialization

The CSEE's Proof of Principle Funding program is designed to advance research and technology
concepts from the stage where initial results show promise to a stage where rigorous testing
indicates that commercialization should be attempted. In other words, the program aims at
taking laboratory results and at progressing them into a technology package that would be
attractive to investors.

The first two rounds (2008 and early 2009) attracted high quality submissions which were
reviewed by the adjudication committee. Successful proposals are now in the implementation
phase and results of the first round are expected in 2010. A third round was initiated in late
2009, in response to strong interest expressed by the academic community.

In the coming year, the Canada's School will consider building on the success of its Proof of
Principle Funding program and focus resources on the more prospective projects.

Mandate Element: Facilitate the exchange of research findings and information
and promote collaboration among the international community

In 2009, the CSEE established an Internet presence with its website, which provides information
about the Canada School, and its events and programs, such as Proof of Principle Funding.
Plans for a highly interactive website for sharing technology and policy information on energy
and environment topics also progressed. A study was completed providing recommendations
for the implementation of this major project.

Related Internet endeavours by CSEE partners are also in the planning stage. NRCan has
discussed with the Canada School its interest in exploring web technology for "virtual
laboratories". This approach, being pioneered by the United States Department of Energy,
allows scientists at remote locations to effectively collaborate to a degree not possible with
telephones, video links and email. CMC will also be undertaking a major website project for
information sharing with respect to carbon management technology and policy developments.
The Canada School will explore possibilities to gain speed of execution and cost synergies by
collaborating with NRCan, CMC and other partners on the development and construction of
advanced Internet information exchange platforms.
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Activities Undertaken in 2008-09 under the Grant

Activities Undertaken

CSEE Proof of Principle Program
CSEE utilizes Proof of Principle Funding to facilitate technology transfer and commercialization
in the areas of natural resources, energy development and environmental sustainability. The
objective of CSEE’s Proof of Principle Funding program is to advance initial research and
technology results to the next level of impact on knowledge transfer, policy development or
technology commercialization. More specifically, these projects must refine or investigate a
specific issue that is critical to the further development or adoption of policy, technology, or
practice in one of the following areas:

e Reducing the environmental footprint of fossil energy exploration, extraction and

processing;

e Alternative and renewable energy technologies;

e Energy efficiency and conservation technologies;

e |Improved management of energy-related GHG emissions; and

e Policies and practices leading to solutions for energy-environment challenges.

A CSEE proof of principle project must have a clear evaluation and outcome that would enable a
go/ no go decision on further investment in the idea that was investigated.

In the current fiscal year, the CSEE solicited and adjudicated two rounds of Proof of Principle
Funding. In September 2008, CSEE received 22 applications requesting a total of $1,347,773.00.
From these applications, 10 grants were given for a total of $587,773.00. In February 2009,
CSEE received 22 applications worth $1,620,705.00 and 7 grants were awarded for a total of
$554,675.00.

University of Alberta
Total funds provided by the CSEE to the University of Alberta in 2008-09 were $613,239.

The CSEE worked with SEE to support energy and environmental research, through the funding
of proposals from Faculty at the University of Alberta. The SEE Governing Council, made up of
the Deans in the Faculties of the School of Business, Native Studies, Arts, Agricultural Life and
Environmental Sciences, Engineering, Law and Science, along with Joseph Doucet, the SEE
Director, reviewed and ranked the proposals based on their likelihood to deliver near term
results in commercialization and research, their involvement with multiple faculties/disciplines
(even multiple universities) and projects that integrated both energy and environmental
aspects. The CSEE provided financial support to the following.

Research

e Alberta Biodiversity Monitoring Institute (ABMI). $39,500 helped create visualization tools
that will enable researchers and managers to better understand the relationship between
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energy development and the environment.

The Alberta Ingenuity Centre for Qil Sands Innovation (COSI). $93,000 in CSEE funds were
used to develop an entrepreneurial training program for graduate students and
postdoctoral fellows as part of extra-training received by COSI student participants. The
funds were also used to review the intellectual property process.

Biorefining Conversions Network. $50,000 in CSEE funding allowed the Network to hire a
technician that will serve to maintain and service the fermentation suite in order to
support a wide range of fermentation activities such as an ethanol database program, the
barley opportunity program, the synthetic biology approach to bio-butanol project, the
Canadian Triticale Biorefinery Network and the fermentation of agricultural by-products to
accelerate setting of oil sands processing waters.

Canadian Building Energy End-Use Data and Analysis Center (CBEEDAC). $40,000 in CSEE
Funds went to support the hiring of an executive director for the CBEEDAC. Projects for
2008-09 included:

e Aresidential energy demand and price responsiveness in Canada and the provinces;

e Assessing total potential energy savings from home retrofit programs in Canada
based on evidence from individuals who voluntarily chose to participate in these
programs;

e Analysis of changes in household ownership and use of energy-using appliances and
in household energy consumption over time in Canada;

e A comparison of energy use in high-rise, low-rise and other accommodations in
Canada; and

e Energy efficiency of commercial buildings in Canada.

Center for Earth Observation Sciences (CEOS). $45,000 supported the academic/industry
liaison and research coordinator. The liaison will promote the applications of remote
sensing, intelligent image analysis and spatio-temporal data management techniques to

those industry and government agencies interested in undertaking cutting edge research
on energy and environment, using earth observation approaches.

The Alberta Centre for Surface Engineering and Science (ACSES). $85,000 in CSEE funds
directly supported surface engineering applied to energy research, such as ways to reduce
waste produced in oil sands extraction.

Conferences and Events

The Canada School contributed to the following University of Alberta conferences and events
that aligned perfectly with its objectives of stimulating discussions regionally, nationally and
internationally among researchers and decision makers to guide and inform public policy on

energy and environment issues as well as to serve as a resource for policy and industry leaders
in their decision making processes.
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e (Canadian Arctic Summit Conference

e Canada-California Strategic Innovation Partnership Workshop (CCSIP)

e Canadian Foundation for the Americas (FOCAL) Workshop on energy development,
governance and regulation

e Royalty Review Panel Discussion

e Symposium on Carbon Offsets and Carbon Credits in the Forestry and Agro-Forestry
Sectors

Course work and Teaching Development

CSEE support was instrumental in the development and delivery of a SEE interdisciplinary
graduate course. The first course offering was under the topic of “Oil Sands”. In fall 2008 the
course focused on “Values, ethics, and sustainability”. Both offerings were very successful in
terms of the enrolment and satisfaction of the students.

Management and Strategy

The CSEE paid for the salaries of managerial, support and technical staff of SEE. The salaries
expenses are for positions created in direct response to the SEE and CSEE mandate. Details are
as follows:

e The Program Coordinator contributes 100% of her time to operations and programs
of SEE and related activities, in particular web site maintenance (knowledge
dissemination) and activity management (conferences/workshops).

e The Research Administrator contributed 40% of his time to SEE financial and
programming activities. Note that this position was only utilized during 2008-09 until
the Assistant Director position (below) was created

e The Assistant Director contributes 100% of her time to the operation, financial and
program planning of SEE. This position was created in March 2009.

e The Director contributes 70% of his time to SEE related activities. Only this time is
billed to SEE.

CSEE also contributed to operating expenses of SEE relating to the start and set up of a SEE
website and maintenance and operation. The website is a visible portal for knowledge
dissemination. This is the key to connecting many of the CSEE mandates with SEE to the
community and general public.

University of Calgary
The Canada School collaborated with ISEEE; total funding allocated by the CSEE to the

University of Calgary in 2008-09 was $500,000. Details concerning supported activities are as
follows.

Energy and environment strategic planning. The CSEE paid for salaries and benefits of ISEEE
administrative and support staff when supporting strategic planning activities.

Coordination and knowledge exchange. Operating, salary and knowledge dissemination costs
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of University staff engaged in coordination and knowledge exchange activities were partly
supported by the Canada School. Major activities were the ISEEE Distinguished Speaker Series,
the ISEEE Energy and Environmental Systems Group Seminar Series, the Gaining Ground
Sustainable Urban Development Leadership Summit, the Canadian Decentralized Energy
Conference, and the Pembina Institute-ISEEE Thought Leader Floor in on Carbon Capture and
Storage. Cost included:
e Salaries of managerial, support and technical staff;
e Recruitment costs;
e Development of promotional materials;
e Hosting conferences and workshops, including travel and accommodation of
lecturers;
e Small equipment, software and technical resources required to develop and sustain
a website (ISEEE and ISEEE Energy and Environmental Systems Group websites);
e Consultant fees;
e Commercialization activities (administration, staff support and
communications/promotion of such activities).

Student engagement and experiential learning. ISEEE supports and manages activities that
enhance student experience, such as the ISEEE Student's Association, the Shell Energy and
Experiential Learning Program, and the Alberta Solar Decathlon Project. . Eligible costs included
operating, salary and knowledge dissemination costs, with details as follows:

e Salaries of managerial, support and technical staff;

e Development of promotional materials (for Alberta Solar Decathlon Project and
ISEEE Students’ Association);

e Small equipment, software and technical resources required to develop and sustain
a website (Alberta Solar Decathlon Project website);

e Consultant fees (related to Alberta Solar Decathlon Project);

e Hosting conferences and workshops, including travel and accommodation of
lecturers (related to ISEEE Students’ Association E&E programs);

e Commercialization activities (related to Alberta Solar Decathlon Project —
administration, staff support and communications/promotion of solar technologies
and other technologies/processes utilized in the project’s solar home, the
“SolAbode”).

Research and commercialization.  ISEEE-affiliated research groups are developing and

commercializing technologies and processes with transformational and beneficial impact on
energy and environment systems. In 2008-09, ISEEE supported the following groups: the In Situ
Energy Centre, Air Capture of CO, Technology, Carbon Management Canada, the Fuel Cells
Research Group, and the Wabamun Area Sequestration Project. In addition, ISEEE provided
support to the Petroleum Reservoir group, the Life Cycle Assessment of Oil Sands Technology,
advanced solar cells developments, and the chairmanship of the National Round Table on the
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Environment and the Economy. Furthermore, the Institute supported the development of
Research Chair applications in Carbon Capture and Storage, in Sustainable Arctic Energy
Development, in Energy Systems and in Unconventional Gas. Finally, ISEEE provided special
case grants and internal grants to a number of University research projects, supported the
creation and publication of research papers and presentations, and assisted with student
recruitment and program coordination. Eligible expense activities within ISEEE’s research and
commercialization activities are:
e Commercialization activities (administration, staff support and communications/
promotion of ISEEE faculty and affiliated faculty’s commercialization activities);
e Salaries of managerial, support and technical staff (related to ISEEE faculty and
affiliated faculty’s commercialization activities);
e Development of communications/promotional materials (related to
commercialization: In Situ Energy Centre’s technologies and processes; Fuel Cells
Research Group’s technologies and advanced materials; Air Capture of CO,
Technology [led by David Keith] and to the WASP study [assessment of safe and
secure sequestration of CO,]);
e Small equipment, software and technical resources required to develop and sustain
a website (for David Keith and other ISEEE Energy and Environmental Systems Group
faculty members involved in commercialization activities);
e Consultant fees (related to the WASP study);
e Hosting conferences and workshops, including travel and accommodation of
participants (related to commercialization activities by: In Situ Energy Centre and
Fuel Cells Research Group; and for Air Capture of CO, Technology and the WASP
study);

University of Lethbridge
Funds provided by the CSEE to the University of Lethbridge in 2008-09 were a total of $81,170
to support the following activities.

Commercialization Activities. CSEE supported the application of patents to cover the following

work:

e Dr. Igor Kovalchuk developed a portfolio of plant transformation technologies
(including the patent sponsored by CSEE), which are essential tools to make
genetically modified crops.

e CSEE also supported the application for a patent to cover the preliminary work of Dr.
Paul Hayes concerning methods to make new materials that are both biodegradable
and biocompatible. Dr. Hayes is developing technology for polylactide which is an
exceptionally interesting material because it exhibits similar physical properties to
conventional plastics but the starting materials can be harvested from renewable
resources (e.g. beets and corn) and the polymer itself is both biodegradable and
biocompatible.
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e A patent concerning transformation of shoot apical meristem tissues; and
e A patent concerning plant regeneration and transgenesis media compositions
comprising rare earth elements.

Technology Transfer Officers. With support from the CSEE, the University of Lethbridge has
hired technology transfer officers (TTO). Activities of a TTO include assisting the University and
its researchers in promoting their research capabilities with a view to obtaining research

contracts from industry or government sources and will assist researchers in the negotiating
and monitoring of such contracts. Current year activities were:
e Securing over $400,000 in governmental fund for proof-of-principle and product
development;
e Coordinating negotiation for a partially industry-sponsored project (total budget $4
million; contract sealed in December 2009);
e Administering multiple industrial contracts (total value over $100,000).

TTOs help to build capacity in knowledge and technology transfer on campus and to provide
outreach to the southern Alberta research and business community. Present year activities
included:
e Started new institutional IP policy drafting (finished November 2009);
e Applied to the Alberta Pilot Voucher Program for the University of Lethbridge as a
service provider;
e Sponsored a student competition, through coordination with TEC Edmonton and the
University of Calgary;
e Presented to the Southern Alberta IP Network;
e Met representatives from Calgary Technologies Inc., University Technologies
International, Alberta Deal Generator, etc.
e Attended Southgrow events and networking with local economic development
officers.

TTOs manage and oversee the commercialization of intellectual property resulting from the
University research and carry out activities to sensitise researchers about intellectual property
management:

e Facilitated 5 invention disclosures;

e |nitiated and coordinated 3 patent applications;

e Managed old patent profiles;

e Organized two IP-related seminars.

e Facilitated consortia formation, contracts sponsored by outside parties, spin-off
creation and numerous activities aimed at building relationships with industry and
disseminating technologies;

e Administered the network agreement for the Canadian Triticale Biorefinery
Initiative;
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e Commercialization and IP report to VC company (for further funding to sponsor
future start-up);

e Administered Research Participant Agreement with AAFC-LRC;

e Administered agreements and funding for NSERC IPS program;

e Administered other agreements related to industry.

Other Activities

Finally, the CSEE provided funds for the following activities as follows:
e $250,000 to start up CMC and allow it to apply for federal and provincial funds (See
details on page 14.)
e $250,000 to start up OSRIN and apply for provincial funds (See details on page 9.)
e 5$100,000 to the student conference discussed above (See details on page 5.)

Criteria for Eligible Activities

Proof of Principle Evaluation Criteria

Evaluation Criteria: Applications are evaluated on the extent to which they effectively:

e Explain why the specific issue proposed for investigation is important as to whether
a technology, policy, or practice can advance to the next stage of adoption or
development;

e Qutline the basic elements of a test plan, showing how it will achieve the proof of
principle and defining what would constitute success or failure;

e Involve external partners (government, industry, or NGQO’s) as participants, where
applicable, and discuss their roles and responsibilities;

e Address how the study will build value in a technology, or develop policy and
practice, that would mitigate environmental impact of energy development,
exploration, or use;

e Qutline the follow-on steps that would be undertaken at the conclusion of the
proposed project, in the case of a successful outcome; and

e Demonstrate that the work can be completed within a one-year timeframe.

Applicant Eligibility: Full-time faculty members from the University of Alberta, the University of
Calgary, and the University of Lethbridge are eligible to apply for CSEE Proof of Principle

Funding.

Adjudication Committee: The adjudication committee consisted of four individuals outside of
the three CSEE partner universities, who have experience in research, development, and policy
initiatives in one or more of the competition’s theme areas. The committee reviewed project

proposals in two separate classes: (i) those requesting $50,000.00 or less; and (ii) those
requesting more than $50,000.00 to a limit of $100,000.00. The Director of the University of
Alberta’s School of Energy and Environment (SEE), and the Executive Director of the University
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of Calgary’s Institute for Sustainable Energy, Environment and Economy (ISEEE), both served as
non-voting, advisory members on the adjudication committee.

Summary of Audits and Evaluations

Funding provided to Alberta Universities

During fiscal 2009 funding was provided to SEE at the University of Alberta, ISEEE at the
University of Calgary, and the University of Lethbridge for the eligible activities described
above.

The funding requests from the Universities of Alberta, Calgary and Lethbridge followed the
format for this type of expense: operating salaries, operating costs, knowledge dissemination
and other cost elements. All the necessary receipts for expenditures were submitted as part of
the requests. The CSEE performed a review of expenses for reasonability of the expense as it
pertains to the project proposal originally submitted.

Note Regarding Compensation and Remuneration

The only CSEE employee with a base salary above $100,000 was the Executive Director. He was
employed for only part of the year and received $139,203.47 in salary, benefits and relocation
and accommodation allowances during 2008-09.
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(- . CANADA SCHOOL OF ENERGY & ENVIRONMENT
«)/¥'  STATEMENT OF CASH FLOW
canapascHool EOR THE YEARS ENDED MARCH 31, 2009 AND MARCH 31, 2008

2009 2008
CASH PROVIDED FROM (USED IN) OPERATING ACTIVITIES
Surplus of revenue over expenses $ 5 $ -
Add (deduct) non-cash items:
Nil - -
Total non-cash items - -
Net change in non-cash working capital
Decrease (increase) in accounts receivable $ 14,987,305 $ (15,000,000}
Increase (decrease) in accounts payable 687,600 126,800
(Decrease) increase in deferred government grants (1,799,193) 14,873,200
INCREASE IN CASH 13,875,712 -
CASH, BEGINNING OF YEAR - -
CASH, END OF YEAR $ 13,875,712 $ -

The accompanying notes are part of these financial statements



(‘ s CANADA SCHOOL OF ENERGY & ENVIRONMENT
«2'?  NOTES TO THE FINANCIAL STATEMENTS
SUMARAESA2Y FOR THE YEARS ENDED MARCH 31, 2009 AND MARCH 31, 2008

1 Authority & purpose

The Canada School of Energy & Environment (the "Canada School") is a federally incorporated, not-
for-profit innovative research and educational collaboration involving the University of Alberta, the
University of Calgary and the University of Lethbridge. Federal funding was granted through a
Funding Agreement dated March 7, 2008 within which the Canada School covenants and agrees to
hold, invest, administer and disburse the amount granted in accordance with the Agreement.

A Tri-Party Agreement dated October 17, 2008 between the University of Alberta, University of
Calgary and the University of Lethbridge exists to acknowledge a February 6, 2004 Memorandum of
Understanding promoting coordination and collaboration in research and education related to the
implementation of Alberta's energy and environment strategies, a June 27, 2007 Memorandum of
Understanding regarding the establishment and governance of the Canada School, and the Bylaws
that govern the operations and management of the School. The Tri-Party Agreement also exists to
elaborate on the legal and operational framework of the Canada School. The Canada School was
federally incorporated on August 13, 2007. Operations officially commenced October 15, 2008.

Since the Canada School is exempt from income taxes, no provision for income taxes is recorded in
financial statements.

2 Summary of significant accounting policies and reporting practices

(a) General - GAAP and use of estimates

These financial statements have been prepared in accordance with Canadian generally accepted
accounting principles, known as GAAP. The measurement of certain assets and liabilities is
contingent upon future events; therefore, the preparation of these financial statements requires the
use of estimates, which may vary from actual results. In the administration’s opinion, the resulting
estimates are within reasonable limits of materiality and are in accordance with the significant
accounting policies summarized below. Estimates include the collectability of accounts receivable
and accrual of liabilities. These significant accounting policies are presented to assist the reader in
evaluating these financial statements and, together with the following notes, should be considered an
integral part of the financial statements.

(b) Cash
Cash is comprised solely of cash on deposit.
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