










































Senate Graduate & Research Council
Report to Senate, May 19,2009 page 2

Associate Vice-President, Research
Assooiate Deans for Graduate Studies & Researoh for eaoh Faoulty
Director, Research Ethics & Grants
Director, Contract Research & Industrial Grants
Director of Graduate Studies, Academic Services
University Librarian
President of the Graduate Student Association
Gne Two faculty members with Approved Doctoral Dissertation Supervisor (ADDS) status from
each Faculty, one of whom must be an associate dean with a research and/or graduate
studies portfolio [associate dean positions are ex-officio; others are two years] eaoh of whom
shall serve for a term of two years.
One faculty member from the Federated University & Affiliated Colleges, who shall serve for a
term of two years.
One graduate student from each Faculty, each of whom shall serve for a term of two years.

Background: When Senate Graduate Council and Senate Research Council were combined, the majority
of faculties had one associate dean position which encompassed both the graduate studies and research
portfolios. Since that time, many faculties have split the portfolios.

With respect to faculty representation, the current bylaw states that the members will be the "Associate
Dean for Graduate Studies & Research" (ex-officio position) and one faculty member with ADDS status
from each Faculty, for a term of two years.

In recognition of the split associate dean portfolios and without changing the faculty complement, it is
proposed that the membership be revised to allow the faculty discretion in determining who should
represent its interests on council. This would allow the faculties to appoint both associate deans or
continue in the current manner.

FOR INFORMATION

Council reviewed and, on behalf of Senate, approved curricular modifications for the Faculty of
Environment (Environment & Resource Studies) and one new award: Sun Life Financial Master of
Actuarial Science Graduate Scholarships.

/tlm Alan George
Associate Provost, Graduate Studies

George Dixon
Vice-President, University Research
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Executive Summary

The current level of expertise at the University of Waterloo in a wide range of water-oriented
areas is clearly recognized as being world-class. This expertise is spread across the campus in
different academic units and Institutes and Centres that have been established to address specific
areas of water research. The evolving nature of issues related to water, however, requires
institutes to function in a much broader, more integrated and flexible way, permitting and
facilitating interdisciplinary interaction at an unprecedented level. To fully realize the potential of
the overall research group, to capitalize on the extraordinary opportunity offered by the emerging
challenges and to establish UW as a world-leading institute in water research, an additional level
of integration is required. The establishment of the Water Institute at the University of Waterloo
represents a major initiative to achieve this objective. The Institute will engage nearly 95
researchers from all 6 Faculties and 17 different Departments at UW who are involved in water­
related research and educational activities. The main goal of the Institute is to establish a highly
integrated capacity to address challenges related to the sustainability of water resources in support
of healthy and prosperous communities, economies and ecosystems through research and
education. To achieve this goal, the Institute will serve as a coordinating body for
interdisciplinary water research, engage multiple stakeholders from both the private and public
sectors to support research activities, enhance opportunities for commercialization, foster
distinctive educational programs at the graduate level and for the professional community and
encourage innovation through dissemination of research findings and technological
advancements. The establishment of the Water Institute will enable the University of Waterloo to
become the leading centre in Canada for integrated water research, education and training.
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1.0 Name of Institute

The name of this new academic entity will be the Water Institute (WI).

2.0 Background

In September 2007, Dr. Amit Chakma, VP Academic and Provost, established a Task Force on
Water Research at UW. This Task Force was charged with developing a conceptual proposal to
establish an integrated Water Institute, initially based on personnel and resources within the
University of Waterloo, that would consist of selected, interdisciplinary research clusters focusing
on water-related research and the application of research results. The Task Force produced a
report, which was submitted to the VP Academic and Provost on Apri126, 2008. The report was
presented to the Dean's Council on May 21,2008 where it received unanimous support.
Subsequently, the VP Academic and Provost directed the VP University Research and Associate
Provost Academic and Student Affairs to initiate the process to develop a full proposal for
consideration by the Senate Graduate and Research Council (SGRC).

The proposed Institute will involve faculty and students engaged in water-related research from
across campus within all 6 Faculties and as such will be one of the largest academic entities of its
kind at the University of Waterloo. The proposal is in response to the following directive within
the UW Sixth Decade Plan (2007): " .. .To create a critical mass ofscholars and research support
infrastructure, UW will promote the creation ofSenate-approved research centres and institutes.
By 2017, UW will have the following research infrastructure in place: at least six research
centres/institutes supported by institutional funding, recognized by peer evaluation to be among
the several best in the world."

The institute described herein brings together the diverse lines of research excellence in water at
UW, much of which is internationally recognized as discipline-leading. In addition, through
strategic coordination of these disciplines, new and highly integrated research capacity will be
established and designed to meet current and emerging societal and commercial needs related to
water resources. The Water Institute will be highly inclusive and will encourage and promote
membership of external researchers, Institutions, organizations and commercial enterprises.

3.0 Motivation

The attention that water issues have experienced in the last five years, at both the national and
international scales, is unprecedented and represents one of the fastest growing areas of research
for academic institutions worldwide. The opportunity is particularly relevant to Canada where the
capability to tackle the integrated nature of water-related problems is among the strongest in the
world. Based on the remarkable past success, existing international presence and significant
breadth in research capacity, the University of Waterloo may be the best-positioned institution in
Canada to be the leading centre for integrated water research, education and training.

Achieving this potential, however, brings significant challenges. Major stakeholders in water
management, in both the private and public sectors, are faced with problems that span multiple
disciplines. In some cases, UW researchers may never have been exposed to the full spectrum of
these different stakeholders and the problems they face, which in itself represents a compelling
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opportunity for novel research. In addition, many of the stakeholders are seeking graduating
students who have interdisciplinary training, something that has not historically been available
through existing undergraduate and graduate programs. To confront these challenges, new
academic programs and novel approaches to research, education and training activity must be
created.

Conventional academic structures have supported and nurtured distinct areas of research and
learning through Faculties or departments, or through the establishment of centres focussed on
specific themes and involving researchers from several disciplines. The evolving nature of the
issues related to water, however, requires institutes to function in a much broader, more
integrated and flexible way, permitting and facilitating interdisciplinary interaction at an
unprecedented level. This requires a higher degree of coordination and collaboration at a
university-wide level and will lead to a new strategy for water research, education and training at
the University of Waterloo. A major challenge and contribution of the Water Institute will be to
bring down the artificial bounds imposed by the Faculty and Departmental academic structure of
the institution.

The current level of expertise at UW in a wide range of water-oriented areas is clearly recognized
as being world-class. This expertise is spread across the campus in a variety of different
academic units and in several Institutes and Centres that have been established to address specific
areas of water research (e.g., Climate Change, Ecosystems, Groundwater). However, in order to
fully realize the potential of the overall research group, to capitalize on the extraordinary
opportunity offered by the emerging challenges and to establish UW as a world-leading institute
in water research, an additional level of integration is required. The establishment of the Water
Institute represents a major initiative within the framework of the UW Sixth Decade Plan (2007).

4.0 Mission Statement and Objectives

The Mission ofthe Water Institute (WI) is to facilitate excellence in research, education and
innovation in water science, technology, management and governance.

The goal of the Institute is to establish a highly integrated capacity to address challenges related
to the sustainability of water resources in support of healthy and prosperous communities,
economies and ecosystems -locally, nationally and globally - through research and education.
To accomplish this goal, the Institute will: (1) serve as a coordinating body for interdisciplinary
water research both at the University of Waterloo and in collaboration with partner institutes,
nationally and internationally; (2) engage multiple stakeholders from both the private and public
sectors to support research activities and to facilitate knowledge and technology transfer and
enhance opportunities for commercialization; (3) foster the establishment of distinctive
educational programs at the graduate level and for the professional community; and (4) provide a
vehicle for innovation through dissemination of research findings and technological
advancements, and through fostering public awareness on a wide spectrum of current water­
related issues.

ill pursuit of the stated mission, the Institute will focus on the following objectives:

1. Connect existing research expertise and/or groups to engage in new interdisciplinary
activities that are innovative and visionary, and which by nature go well beyond what is
currently feasible.
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2. Support the establishment of new and dynamic interdisciplinary research groups to
address emerging or opportunistic problems, and/or to develop major project proposals.

3. Facilitate collaboration with individuals or groups at partner institutions, both nationally
and internationally, to pursue joint research opportunities.

4. Function as a focal point for facilitating research funding opportunities from new and
existing partners to expand and maintain research infrastructure and human resources.

5. Provide a platform for innovation by fostering IP commercialization and creating
opportunities to transfer knowledge more effectively to industry, governments, non­
government organizations and others involved in water management.

6. Develop and offer distinctive graduate program(s) that expand the educational scope for
graduate students and other highly qualified personnel, and which attract the best students
from the international community.

7. Coordinate information exchange across campus through seminars, workshops and other
activities.

8. Coordinate communication and marketing to promote the University of Waterloo as a
centre of excellence in integrated water resources research and education and to serve as
a point of contact for the media, the public and government.

5.0 Opportunities

The establishment of the Water Institute at the University of Waterloo (UW) will provide the
platform from which the emerging complexity and interdisciplinary nature associated with global
water issues can be addressed through an integrated approach. The Institute will build on the
established critical mass of research strength in the water sciences, engineering, management and
governance to become a leading institution for integrated water research. This will significantly
increase the profile and international awareness of the water research capacity at UW and
subsequently broaden the opportunities for individual researchers and groups to engage new
partners in future research endeavours. In addition, the integrated nature of the Institute will
nurture an environment of collaboration that will spawn novel areas of integrated research that are
needed to resolve the complex emerging water issues. These new and innovative research areas
will attract a broad spectrum of groups from government, industry and civil society who are
engaged in addressing these issues. This will vastly increase the breadth of opportunity for
members of the Institute, enhance the impact potential of the research activities and steer the
development of new educational offerings.

Much of the existing research capacity is currently coordinated in various groups, Centres and
Institutes within the following four research areas:

• Aquatic ecology and ecotoxicology
• Atmospheric and hydrological sciences
• Water and wastewater treatment technology
• Water policy, management and governance

Although these topics of active research are compelling in their own right, a key function of the
new Water Institute will be to encourage interdisciplinary research, across the boundaries of the
existing areas of research expertise to create new, dynamic research collaborations or clusters that
can better address emerging issues. Examples of critical research areas include water use in urban
and urbanizing regions; water and energy; climate change and water; data and information
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management; and water and public health. These areas are elaborated below as part of the
description of the initial focus of the Institute.

Another major function of the Institute will be to engage and coordinate collaboration with
research individuals and groups from collaborating institutes in Ontario, across Canada and
internationally. This will provide the opportunity for academic exchange for researchers and
students, exposure to a wider range of research activity and potential sponsors and an
enhancement of research capacity. The University ofWaterloo has already demonstrated a
commitment to developing and hosting inter-institutional collaborative activities and has
established a reputation for partnership. For example, UW is the host for the Canadian Water
Network (CWN), a national Network of Centres of Excellence that promotes innovation in water
research, technology and management in partnership with government, industry, and other
universities across Canada. It is also home to the water program of the Ontario Centres of
Excellence that promotes commercialization of water products and services. Recently Civil
Engineering has led the successful collaborative effort through the Ontario Research Fund
between four different institutions to establish a centre to address emerging contaminants in the
environment. Finally, UW has led the submission of a very large ($23 million), regional CFI
proposal focussed on the sustainability ofurbanizing watersheds that involves 8 partner
universities in Ontario.

The institute would develop one or more new unique and interdisciplinary graduate programs
focused on water. This will not only enhance educational opportunities for UW students but will
also forge stronger links among the contributing Departments and provide greater opportunities to
attract graduate students from around the world. In addition, a major goal of the Institute will be
to coordinate new training courses and professional certificate programs in a wide range of
practical areas related to water resources management. This will engage a broader community of
highly qualified personnel and expand the training base at UW.

Several external groups have expressed an interest in partnering with UW in the establishment of
the Institute. For example, both the Regional Municipality of Waterloo and the Grand River
Conservation Authority have expressed strong interest in collaboration, particularly to work
jointly on projects that would examine a range of urban and rural problems related to water
quality and security in the Grand River watershed. This presents an excellent opportunity for a
high profile local project that would directly contribute to the broader community of which UW is
a part, engage specialists from a mix of disciplines and facilitate best practice that would make
the local watershed an example for the world. The Environment and Resource Group in the
Centre for International Governance Innovation is prepared to partner with the Water Institute,
especially in relation to issues of international water governance. The Ontario Ministries of the
Environment and Natural Resources have also expressed a keen interest in establishing a
partnership with the Water Institute. A major objective of this type ofpartnership will be to
facilitate access to an interdisciplinary research team that could be engaged in the resolution of
water management issues critical to the public service.

Finally, there are numerous opportunities for Waterloo researchers to continue to enhance their
role in water research and to create opportunities for the global application of science,
technology, management and governance innovations. Although many faculty members foster
strong international relationships with other researchers and institutions, the WI will serve as a
focal point to expand and solidify personal and institutional relationships worldwide. One
exciting and timely opportunity involves a direct collaboration with the newly formed Water-
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Earth Systems Science (WESS) institute in Germany, which has approached UW through the
Department of Earth and Environmental Sciences to establish a reciprocal research and
educational exchange partnership with WI.

6.0 Constitution

The proposed constitution for the Water Institute (WI) is contained in Appendix 1.

7.0 Governance and Management Structure

The management of an interdisciplinary, university-wide institution requires a unique approach to
facilitate representation for all members and accommodate the complex interactions between the
various research areas. Fundamentally, an institute of this scale requires strong leadership to be
successful and sustainable. Leadership can come from many sources, including individuals,
committees and research groups, both within and outside of the university. The management
structure, as laid out in detail within the constitution, will involve four main components
including:

• Board of Directors (oversight)
• Institute Management Committee (IMe) (administration and internal leadership)
• Institute Director (leadership)
• Regular Institute Membership

The Board of Directors will be responsible for overseeing matters relevant to the strategic
direction of the Institute. The Board will be composed primarily of people from outside ofUW
who represent a broad cross section of the water community interested in and committed to the
Institute's mission. The proposed Board structure will include the VP University Research at the
University of Waterloo, the Institute Director and members from each of the following groups,
with the total membership normally not exceeding 15 members in total:

• international representative (a major partner institute)
• provincial government
• federal government
• local government (municipalities, watershed/conservation agencies)
• industry
• Civil society (non-government organizations involved in water or related areas)
• Institute researchers (members)
• University Administration

The Institute Management Committee (IMe) will be an internal operational group responsible for
facilitating collaboration by Institute members and research groups, assisting in the management
and institutional support of the Water Institute, developing and executing the budget, and
exploring research and educational funding opportunities. The IMC will also be responsible for
providing advice on the evolution of the education and training initiatives within the Institute and
will assist in the development ofnew programs within the support structures ofboth the Faculties
and Water Institute. One member of the IMC will serve as the coordinator of the Graduate
Education and Training program initiatives and will be supported by an Education and Training
subcommittee consisting of members of the IMC. This committee structure will normal not
exceed 10 members, and will include the following individuals:
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• Institute Director
• Institute Manager
• Regular Institute Members (4)
• Deans/Dept, Chairs or their representatives (4)

The Institute Director will be responsible for leadership and administration of the Water Institute
and will report to the VP University Research at the University of Waterloo. This position will
require an individual with demonstrated leadership ability and administration experience and
capabilities. An Institute Manager who will be responsible for the day-to-day management and
operation of the Institute will support the Director.

7.1 Regular Members

The proposed regular membership of WI consists of a broad range of researchers from 6 Faculty
and 17 Departments, totalling approximately 95 faculty members. A current list of regular faculty
members is included as Appendix 2. The proposed regular membership list is structured
alphabetically based on Faculty and Department. Continued recognition as a member in the
Institute will require regular active participation in the Institute initiatives.

7.2 Other Membership Categories

Within the overall structure of the Water Institute, several other categories of membership exist.
From an internal perspective, graduate students enrolled at UW and engaged in water-related
research activities relevant to the mission and objectives of the Institute may become student
members upon approval of the Director. Externally, researchers from other institutions,
organizations and government agencies will be encouraged to join as non-voting Associate
Members, when appropriate, subject to the approval of the Board. In addition, membership
categories for Institutional/Corporate Members and Partner Members have also been established,
again subject to Board approval. Details on membership obligation and terms are contained in the
Constituti on.

7.3 Recruiting Key Positions

The Inaugural Director should be initially appointed by the VP University Research from within
the existing faculty for a period of one year in order to expedite the establishment of the Institute
and to initiate plans for the long-term funding strategies. The planning committee is
recommending that Dr. David Rudolph from the Department of Earth and Environmental
Sciences be considered for appointment as the inaugural Director. During the first year, the
Institute shall initiate a search to fill the role of Institute Director. The candidate for the Director
position should be recruited through a comprehensive process to find a person who can most
effectively undertake the many complex leadership and management requirements of the position.
It is expected that this will be a well-established, internationally recognized researcher with
demonstrated leadership and administrative experience and significant connections with industry,
civil society and government. The Director position could be funded through the structure of a
Canada Research Chair at UW.

The Institute Manager will be recruited immediately at the initiation of the Institute in order to
support the inaugural Director to develop and implement critical initiatives planned for the
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Institute's first year. This person will also help the Director to design and implement management
processes.

The initial members represented on the Board and IMe will be appointed by the VP University
Research of the University of Waterloo in consultation with the Director.

8.0 Proposed Budget Structure and Financial Support Model

8.1 Operating Budget

Expenditures Year 1 Year 2 Year 3 Year 4 Year 5
Cash In kind In In In In

kind kind kind kind
Inaugural Director 20,000 7,000 0 0 0
Manager 90,000 93,000 95,000 100,000 104,000
Administrative 0 18,000 20,000 8,000 50,000 8,000 53,000 56,000
Support
Education/Training 20,000 30,000 15,000 10,000 10,000 10,000 10,000 10,000 10,000 10,000
Program
Marketing and 20,000 15,000 22,000 15,000 10,000 15,000 10,000 15,000 10,000 15,000
Communications
Board of Directors 15,000 15,000 15,000 15,000 15,000
Workshops, Symposia 15,000 7,000 15,000 7,000 15,000 7,000 15,000 15,000
and Annual meeting
Travel 10,000 10,000 10,000 10,000 10,000
Office 5,000 5,000 5,000 10,000 10,000
Opportunity Fund 20,000 20,000 15,000 15,000 10,000

Total 200,000 77,000 205,000 40,000 225,000 40,000 238,000 25,000 240,000 25,000

Revenue/Fundlna
Support from 200,000 200,000 200,000 200,000 200,000
Provost's Office
Support from all 0 7,000 0 0 0
Faculties' (in kind
support for Inaugural
Director)
Support from Faculty' 0 18,000 0 8,000 0 8,000 0 0
(in kind support for
Adminstration)
Support from all 30,000 10,000 10,000 10,000 10,000
Faculties' (in kind
support for Education
program)
Support from all 15,000 15,000 15,000 15,000 15,000
Faculties" (in kind
support for
communications)
Support from all 7,000 7,000 7,000
Faculties' (in kind
support for workshops)
Sub Totals 200,000 77,000 200,000 40,000 200,000 40,000 200,000 25,000 200,000 25,000

Projected Revenue" 0 0 5,000 25,000 38,000 40,000
from educational and
training programs
Total 200,000 77,000 205,000 40,000 225,000 40,000 238,000 25,000 240,000 25,000
Revenue/Funding
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Budget Line Item Notes

1. During the first year, course relief support will be provided to reduce the teaching load of
the Inaugural Director.

2. Support for administration will be in the form of time committed by existing staff and co­
op students within the participating Faculties, as outlined in the support letters.

3. Support for the education/training program is derived from faculty time commitment, as
designated in the support letters.

4. Existing staff members, as defined in the support letters, will support the communications
and marketing activities.

5. Time required for the development of workshops and short courses will be provided
through teaching relief for participating faculty members.

6. Training program activities associated with the Institute will involve commercial short
courses that will generate funds from registration fees.

8.2 Initial Support

During the initial growth stage of the Water Institute, the University ofWaterloo has committed
$200,000 each year for the first 5-year cycle to support all aspects of Institute activity. The
proposed budget structure illustrates how these seed funds will be used to support the initial
growth of the Institute. In addition, UW may also provide financial support for the Director
position through the designation of one of the available Canada Research Chairs. In addition,
commitments have been made through the Faculties of Engineering and Environment to consider
providing space to initially house the Administration Offices as arrangements for a permanent
location are developed over the first 5-year term. The Faculties of Science and Environment have
also agreed to provide some teaching and administrative relief for faculty involved with the Water
Institute so that they can contribute time to the development of the Institute during the critical
first few years. Finally, several of the Faculties have agreed to provide, as required, various forms
of administrative support to the Director and Manager over the course of the initial few years.
This combined support will provide an excellent opportunity for the Water Institute to focus on
its mission and to begin to engage core partner support that will be critical to the longevity of the
Institute.

Although the initial support for the Water Institute from across campus is both substantial and
essential, the sustainability ofthe Institute depends on a clear strategy for developing income. As
described below, this strategy consists of three main components.

8.3 Strategies for Long-term Sustainability

As part of the planning and development activities associated with the Water Institute, strategic
plans have been evolving related to long-term financial support for the Institute. Initial contacts
have been made with every level of government, several large industrial stakeholders and a group
of institutions that have expressed interest in collaboration and partnership. Plans for long-term
financial support of the Institute include the following key components:

• Core endowment fund
o a progressively growing fund designed to support the administration and

management of the Institute.
• Collaborative research funds
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o research funding opportunities for Institute members through partners and
associated stakeholders.

• Operating funds
o Resources generated through the day-to-day operation of the Institute, primarily

associated with educational and training programs.

Core Endowment Fund

One of the initial activities ofthe Water Institute will be to solicit contributions to a central
endowment fund that will develop over the course of the initial5-year term of the Institute such
that within a period of 5 years the endowment will be able to support the administrative
operation. The goal will be to establish a $5 million endowment fund by the end of2013. In this
regard, initial discussions and meetings with ABCON, Imperial Oil, Schlumberger Water
Services, Golder Associates and AMEC Consultants have clearly illustrated the interest in
supporting such an endowment. Many other potential donors, including alumni and other
industrial partners, will be approached in collaboration with the Development Office as part of
the endowment campaign once the Water Institute is fully established.

Collaborative Research Funds

The existing core of potential regular members (Appendix 2), has an extensive collaborative
network of partners that have provided research funding on water-related research projects over
the last 5 years. Nearly $20 million/year in research funding has been attracted to UW for water
research from an extremely broad range ofpartners and agencies over this same time period. The
Water Institute will promote and facilitate existing and new funding opportunities for all regular
members and collaborating groups (UW Institutes and Centres) by fostering high-level
relationships with major government and industrial partners. For example, the Ontario Ministries
of the Environment and Natural Resources have expressed interest in establishing a long-term
research and development collaboration with the Water Institute as they face significant water­
related challenges that require them to use the best available scientific knowledge to develop
appropriate policies and governance strategies. The Ontario ministries have a strong history of
supporting research at UW through individual projects. In order to facilitate a more
comprehensive interaction, a more formal relationship between the Province and the Water
Institute is under discussion. The intention is for the Water Institute to provide highly flexible
research teams to respond to priority water-related issues identified by the Province, with the
Province providing the research funds for the work. In addition, the Province is looking to the
Water Institute to provide educational and training opportunities for staff in a wide range of areas
dealing with the management of water resources.

At the Federal level, both Environment Canada and Natural Resources Canada have expressed
interest in developing formal collaborative connections with the Water Institute to address
pressing water issues at the national scale. Amongst other potential areas of interaction, the
optimal use of available laboratory facilities within both the federal and UW laboratories has been
under discussion. This would provide opportunities for Water Institute members to have access to
an expanded network of laboratory infrastructure and promote direct collaboration with federal
scientists. This may provide access to additional federal-level research funds.

As the Water Institute continues to develop, a key priority will be to expand existing relationships
with industrial and other partners and to foster new ones that will bring unique funding
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opportunities to individual Institute members and UW Institutes. Significant interest has already
been expressed by the energy and resource-based sector, several multinational companies
focussing on international management and development of water, and the agriculture industry.
Each of these areas of industry has realized the need for highly integrated approaches to resolve
their water problems and see the broad capacity of the Water Institute as an opportunity to fulfill
their research and development requirements. The extended industrial partner base not only
provides research funding opportunities that Institute members may not have been aware ofbut
also facilitates exposure and communication between individual researchers and potential
industrial support partners in the development ofNSERC Industrial Research Chair initiatives.

An additional area that continues to increase in relative importance with respect to research
funding is the municipal government sector. With new regulatory regimes being structured
throughout Canada and worldwide, significant pressure is being placed on municipal officials to
ensure a sustainable and secure water supply for both domestic and industrial use. Water has been
recognized as a significant factor in maintaining both the health and viability of rapidly growing
urban areas. The nature of water management issues being faced by municipal governments spans
technical topics including water and wastewater treatment, sustainable water supplies and
practical governance of a progressively more limited resource. As an example, the Regional
Municipality of Waterloo (RMOW) currently interacts directly with several research groups
across the UW campus. The Water Institute structure will provide an efficient mechanism to link
the appropriate, interdisciplinary research teams with RMOW personnel to collaboratively tackle
priority issues. The Water Institute will focus on developing relationships, similar to those
already established with RMOW, with other municipalities throughout Ontario and Canada.

Operating Funds

A major objective of the Water Institute is to provide coordination of existing and emerging
graduate programs related to waterresearch across UW and to establish new educational and
training opportunities for a wide spectrum of new potential students. As outlined in the Education
and Training section (10.2), a new graduate program in Water Science and Governance is
planned that would be administered through the Water Institute. The goal will be to have an
enrolment of approximately 25 students by the end of the first 5-year term. Through tuition fees,
this program will provide a portion of base operational funds that will be used to support the
educational programs overall. In addition, through expanded marketing and program
coordination, the Water Institute will focus on developing a series of short courses that will be
offered at UW and possibly elsewhere for professional development in key areas of water
research. These courses will establish a viable source of continued income from registration fees
that will be used in support ofthe education and training programs and various other operational
costs of the Institute.

9.0 Facilities, Infrastructure and Existing Research Strengths

Research Capacity

The breadth of expertise in water-related research and the supporting facilities at the University of
Waterloo is extensive and continues to expand. One of the strongest indications ofthis is the
interested expressed by 95 faculty members from all Faculties across the UW campus in being
regular members of the Institute. Another indication of this capability is the number of water-
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related researchers who currently hold Chair positions. These individuals are identified below in
Table 1.

Table 1. Water-related researchers holding Chair positions.

NAME AFFILIATION AREA OF RESEARCH
;hlltr~ .""i" >;"i'?'" FF ,'SC',!.,!'! !.s! .. "',, ''''',,)1 iF'. '.'.';',,,> .».

Dr. David Blowes Earth & Environmental Groundwater Remediation
Sciences

Dr. Mark Servos Biology Water Quality Protection
Dr. Edward Sudicky Earth & Environmental Hydrogeologic Modeling

Sciences
Dr. William Taylor n Limnology
... ,I,,),: <F"'&'" ,';1·';·,)";',,,,(·», ..)";" I;I';'C,.,.. ."" •• s.·,·.,.,.,·";··';S·";';.',.,,,.,,·)'·,'I';·S,'" .. ,

Dr. Peter Huck Civil Engineering Water Treatment
Dr. Janusz Pawliszyn Chemistry Analytical Chemistry
Dr. James Sloan Earth & Environmental Atmospheric Sciences

Sciences
eha CC ,Ll£'; ...> ".'''',..,., ..../vllLL

Dr. Jennifer Clapp Balsillie School of Global Environmental
International Affairs Politics and Governance

Dr. Thomas Homer-Dixon Balsillie School of Adaptation to Global Change
Intemational Affairs
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Dr. Sherry Schiff Earth & Environmental Biogeochem. of Watersheds

Sciences
Dr. Elsworth LeDrew Faculty of Environment Sea Ice and Global Warming
Dr. Robert de Loe Faculty of Environment Water Policy and

Governance
Dr. Matt Vijayan Biology Aquatic Toxicology

Approximately 15% of potential regular members of WI hold CRCs, IRCs or URCs and
proposals are in progress for at least two new IRCs in water research areas. Another clear
indication of research strength in water is the level of annual funding that the potential
membership of WI has been able to attract. Total sponsored funding for the 95 potential regular
members of WI was $92M over the last 5 years (average of$18M/year). On a per faculty
member basis, this is about 50% higher than the university-wide average, which illustrates the
strength of the research programs in water at UW, the external interest in the topic and the
potential for continued funding.

Existing Institutes and Research Clusters

At UW several Senate-approved research institutes and centres have been established and are
focused on various, and in some cases interrelated, areas of water research. These are listed below
with reference to their websites. As part of the Water Institute mandate, collaborative funding
opportunities will be actively pursued in support of the research activities within these institutes
with specific emphasis on new interdisciplinary areas of research.
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• Waterloo Institute for Groundwater Research!
• Waterloo Centre for Atmospheric Sciences"
• Interdisciplinary Centre on Climate Change'

The Canadian Water Network", part of the Network Centres of Excellence Program (NCE)
administered through the federal government, was established in 2001 with the concept of
promoting and facilitating collaborative research partnerships among universities, industries and
government in a wide area of water-related themes. The University of Waterloo spearheaded the
development of CWN and has hosted it since its inception. UW researchers are heavily involved
in research projects ranging through water resource development, water and wastewater
technologies and advanced water governance. The membership of CWN includes over 30
universities from across Canada and hundreds of industrial partners. The Water Institute will seek
to establish strong collaborative ties with CWN, which will enhance opportunities for mutual
growth and expansion through existing and new partnerships.

Space and Infrastructure

Across the UW campus, both space allocation and existing research infrastructure related to water
research are extensive and continuing to grow. For example, with the opening of the Centre for
Environmental and Information Technology (CElT) building in 2003, approximately 4500 m2 of
space was added to the "water" infrastructure. The building houses much of the Department of
Earth and Environmental Sciences, including the Waterloo Institute for Groundwater Research
(WIGR), and provides modem laboratory facilities, including a state-of-the-art environmental
isotope lab and clean labs for working with trace contaminants. Two Engineering/Science
buildings are currently under construction. When these are occupied in 2009-10, approximately
4,000m2 of existing space will be released, with a substantial portion of this available for
expansion of the water research programs. In addition, a new $60M building in the Science
Faculty is expected to open in 2013-14, and up to one third of the space has been committed to
water research.

The university has a substantial and diverse array of water-related facilities. Over the past 5 years,
total CFI funding (for water researchers only) was $12M, matched by $12M in provincial funding
and $4.8M in private funding. These funds have been used to develop numerous laboratories
having a wide range of state-of-the-art analytical equipment and facilities for ecological studies
and physical/chemical model development. In addition, a wide range of field equipment exists
within the combined scope of the Faculties involved in WI. A partial list of the facilities
currently under use by UW water research faculty includes remote sensing facilities, state-of-the­
art isotope and modeling facilities, drilling and monitoring field equipment, and several well­
equipped laboratories for water analyses. The current facilities may be enhanced and access to
advanced facilities at other universities may be secured through the large Waterloo-led regional
CFI grant proposal that is currently under review ($23 million).

I http://www.earth.uwaterloo.ca/research/wigr/
2 http://www.wcas.uwaterloo.ca/
3 http://www.ic3.uwaterloo.ca/
4 http://www.cwn-rce.ca/
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National and International Collaborations

Waterresearchers at UW have collaborations with most of the major universities in Canada.
Many of these provincial and national inter-institutional collaborations have been stimulated in
part through the Canadian Water Network (CWN) projects, and several major grants in which
Waterloo, as lead institution, partnered with several other Ontario Universities. These include a
CFI/OIT grant ($15M, expires in March 2009), an ORF grant ($4.8M) and a recent CFr
application ($23M, in review). A particularly innovative and timely example of collaboration is
funded through CWN that concerns coupling ofa global climate model (University of Toronto)
with a Waterloo groundwater/surface water model developed through the Department of Earth
and Environmental Sciences. In addition to collaborations with academic institutions, UW water
researchers foster collaborations with the Regional Municipality of Waterloo, Grand River
Conservation Authority, Ontario Ministries of Environment and Natural Resources, Environment
Canada, Natural Resources Canada and the Department of Fisheries and Oceans (DFO).

UW has a remarkable international presence as evidenced by 280 research or training agreements
with institutions in 56 countries. Specific to water, there are active collaborations with
researchers in numerous countries, including United States, Germany, Mexico, Japan, China,
Australia, Finland and Chile. In addition, direct collaboration through Germany and the
European Union in general is being explored through formal partnership discussions with the
Water-Earth Systems Science (WESS) formed through the University of Tubingen, University
of Stuttgart, University of Hohenheim and the Helmholtz Centre for Environmental Research­
UFZ campus in Leipzig.

10.0 Initial Focus of the Institute

10.1 Research

The current breadth of scope and degree of research on water-related topics at the University of
Waterloo is extensive. This is illustrated by the diversity in research interests of the more than 95
faculty who are interested in participating as members of the Institute (Appendix 2) and the
existing Institutes and Centres at UW focused on various aspects of water research. The potential
for creating research teams that can provide integrated expertise is extraordinary. The nature of
water problems continues to evolve and a key aspect of the research component within the Water
Institute will be the ability to provide both depth in capacity and flexibility to respond to the
evolving needs of a wide variety of stakeholders.

The Water Institute will initially focus on developing new research opportunities in three distinct
areas. These take advantage of the specific expertise and experience within the institute
membership and represent collaboration among different combinations of disciplines. These areas
relate to some of the most compelling issues in water management and have the potential to
attract significant new funding from a broad range ofpartners.

Urbanization and Urbanizing Areas

As countries worldwide become increasingly urbanized (e.g., currently over 80% of the Canadian
population lives in urban centres), significant water-related challenges exist that influence the
long-term sustainability of urban environments. Confronting these challenges will take an
unprecedented degree of interdisciplinary coordination. The expanding population base and
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legacy of industrial land use activities in urban areas have placed increasing stress on both water
quality and quantity. The Grand River watershed is an excellent example.

Within this context, key areas of research interest involve the technological and economic issues
associated with deficient water infrastructure, conjunctive use of surface waters and groundwater
for sustainable drinking water supply, technologies for drinking water and waste water treatment
and the remediation of contaminated groundwater sources. The concentrated nature of the urban
environments in the watershed has also significantly altered natural ecosystem functions through
the drainage and pollution of wetland areas and extensive negative impacts on surface waters
receiving wastewater treatment plant effluents. Contaminant concerns continue to evolve and
include poor understanding regarding the impacts of depositing pharmaceuticals and health care
products in water bodies, and concerns regarding pathogens. Increasing demands for water in the
basin are forcing further expansion of groundwater supply systems into rural areas, leading to
contamination from non-point sources and issues related to priority water use. Governance and
management challenges are profound. For example, source water protection requires an
integrated approach and the coordination of actions of various organizations stakeholders inside
and outside of government, and at various scales. Policy frameworks that are built on sound
scientific information and which reflect societal needs are necessary to maintaining healthy and
prosperous communities in urban settings.

Realizing both the magnitude and urgency of the problems related to water management in urban
regions and recognizing the depth of capacity at UW to address these problems in an integrated
way, a research team from across campus led the development of a large CFI proposal focused
specifically on urban water issues. The proposal sets out a process to establish a research platform
involving laboratory and field infrastructure to address the following main areas:

• analyze and quantify watershed impacts ofurbanization
• develop and test new drinking water and wastewater treatment technologies, including

water reuse, to improve water quality at reduced economic and environmental costs
• develop novel analytical technologies for measuring/monitoring emerging contaminants,

including nanomaterials, in water
• use research to contribute to the development ofsound science-based policy to improve

water quality

The development of the CFI proposal demonstrates the interdisciplinary research capacity at UW,
and also our ability to collaborate across Departments and Faculties within the university, and
with other universities. The CFI initiative is founded on the integration ofUW research strength
in water and waste water treatment in Civil and Environmental Engineering supported by an
NSERC industrial research chair, groundwater quantity and quality management including
advanced remediation technologies within the Waterloo Institute for Groundwater Research
(WIGR), advanced analytical chemistry and sensor development in Chemistry, ecotoxicology and
ecosystem expertise in Biology and Geography and a team focused on governance and
management in the Faculty of Environment. In addition, the newly established Centre for Control
of Emerging Contaminants (CCEC), based in Civil Engineering and involving researchers from
across UW and four other institutions, provides an exceptional opportunity to investigate the fate
and persistence of new water pollutants throughout all components of the urban water system.
The capacity in the CCEC is unique in Canada. The issues related to urban water management are
indeed global in scope and international collaboration, coordinated through the Water Institute,
will create the opportunity to benefit from experiences worldwide related to integrated
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management strategies and governance models in different settings. Collaborative initiatives in
partnership with the Centre for International Governance Innovation (CIGI) will be invaluable in
research, education and training initiatives with a global perspective related to governance and
water management.

Although initiatives such as the CFI regional proposal outlined above illustrate the interest,
opportunity and capacity for integrated research in issues related to urbanization, the
establishment of a world-leading research program in this area requires the coordinating function
offered by the establishment of the Water Institute.

Water and Climate Change: Adaptation and Mitigation

The influence on the global water cycle of the current changes in climatic trends is considered to
be one of humankind's greatest challenges. Indeed, early ramifications of climate change have
been witnessed through an increase in extreme weather events, rapid melting ofpolar and sea ice
and shifting regional trends in precipitation patterns. The implications for Canada are immense
from the point of view of ecosystem sustainability, availability of water resources to support
industries and agriculture, and the potential impacts on water supplies, recreation and tourism.
Water managers have traditionally relied on the fact that a predictable envelope of variability can
be derived from the observed climatic record. Unfortunately, anticipated changes in temperature,
precipitation and evaporation are very likely to fall outside of the observed range of variability,
exposing water managers to increased levels of uncertainty.

A major area of research focus relates to improved understanding of surface-atmosphere
exchange processes. Numerical modeling platforms are needed to predict climate change impacts
on the entire hydrologic cycle. Non-stationary probabilistic models of relevant environmental
variables are required such that water systems can be optimized to reflect new climatic
conditions. The interrelationships among climate, meteorological parameters and atmospheric
pollution cycling are poorly understood and significantly influence the quantity, quality and
transient distribution of water in terrestrial and aquatic systems. Impacts on northern climate
include increasing proportions of rainfall over the annual cycle and accelerated trends in ice
melting. These are critical and changing aspects of surface water hydrology in these sensitive
environments. In addition, progressive disappearance of permafrost in these regions is influencing
the exchanges in both water and greenhouse gases between the ground surface and the
atmosphere, thereby significantly changing the nature of groundwater flow. Investigation of these
and other issues related to a changing climate requires extensive monitoring from both earth and
space platforms. The development of new sensor systems and data management strategies is a
key component in advancing all aspects of climate change research. However, new models alone
will not ensure effective adaptation. In an environment in which water management increasingly
takes place through collaborative governance involving a shifting mix of state and non-state
participants, it is also essential to strengthen the capacity of organizations, communities and
societies to adapt to climate change.

Researchers at UW are currently engaged in many aspects of climate change research with
specific emphasis on understanding impacts on water from many different perspectives. The
recent establishment of the Interdisciplinary Centre for Climate Change (IC3

) centered in the
Faculty of Environment with close to 40 members from four Faculties and from external
institutions, is a clear example of the strong existing capacity, level of commitment and
interdisciplinary nature of this research area at UW. In addition, the Department of Earth and
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Environmental Sciences and the WIGR are heavily involved in climate studies in northern
environments and in the integration of Global Circulation Models with advanced
groundwater/surface water computer models. This work is being conducted in collaboration with
the National Centre for Atmospheric Research in the USA (NCAR) in the US and the Centre for
Global Change Science at the University of Toronto. The teams working in this area will
contribute to each of the other priority research areas anticipated for the initial phase of the Water
Institute. The high profile nature of the climate change topic provides excellent opportunities to
secure substantial, long-term funding in this area. The range of issues related to the potential
impacts of climate change on water resources and subsequent effects on both human and
ecological systems are enormous and are only now starting to be realized. The integration of the
different disciplines and research clusters both within UW and at other institutions is critical in
developing a comprehensive research program in this area and is a clear illustration of the critical
role of the Water Institute.

Water, Energy and Resource Extraction

The availability of, and long-term impacts on, water resources are both prerequisites for future
development of sustainable sources of energy and other raw resource-based materials. Canada's
economy is based on these commodities, possibly more than any other country in the world. The
emerging environmental implications of resource extraction, uncertainty associated with changing
hydrologic conditions resulting from climate change and increasing international pressure for
green energy and resource management have focused attention on the water-energy nexus. This is
truly an international issue. Resource extraction and processing require enormous quantities of
water and in tum generate tailings materials and waste water effluents that pose long-term risks to
surface and groundwater quality and ecosystem health.

One prominent example is the extraction ofbitumen from the Alberta oil sands deposits. These
operations draw huge volumes of water from the Athabasca River system and produce the
world's largest concentrated volume of mine tailings, primarily stored behind large earthen dyke
structures. Seepage waters from these tailings contain toxic organic chemicals that pose risks to
aquatic life and humans. At this stage, very little is known about the toxicology of these process
wastewaters. In addition, as both the climate and the hydrologic cycle driving the water
movement within the Athabasca River watershed evolve, the availability and sustainability of the
water resource for both the oil sands industry and for other users along the river -let alone for the
maintenance of aquatic ecosystems - have come into question. The legacy of the open pit mining
approach in the oil sands deposits also results in a considerable challenge for the restoration ofthe
landscape.

Another key example of the significance of water in resource extraction is more global in extent,
but has been led by Canadian scientists and engineers, many from UW, over the last few decades.
This relates to the mining and quarrying of heavy metals, precious materials (e.g., diamonds) and
construction materials. Each ofthese operations requires a continuous supply of process waters,
generates tailings and leaves behind a legacy of potential long-term environmental threats. In the
case of the metals and diamond mines, for instance, the tailings composition is such that
circulating water becomes highly acidic, mobilizing toxic concentrations of various chemical
species, which discharge into both surface and groundwater. These tailings represent an
extremely long-term environmental problem. Open pit quarries for construction stone and
aggregate are often situated near urban centers, overlaying municipal groundwater supplies. The
quarries present a threat to both the quality and quantity of these water supplies. This has
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generated considerable debate concerning the regulation of these operations that could ultimately
challenge their economic viability.

At the international scale, the renewed focus on nuclear energy has again directed both
government and societal focus on issues concerning the safe disposal of radioactive waste stream
from power plants and ore processing operations. The primary questions relate to the interaction
of surface and subsurface waters with buried high and medium level wastes and mine tailings.
Canada is poised to expand its dependence on nuclear power and the research needs to support
the sustainable and socially acceptable development of this energy source will be extensive.

UW faculty, along with their collaborators and partners, are involved in many aspects of this
rapidly evolving area of research. Through the Canadian Water Network (CWN), a UW-Ied,
national effort to understand both the aquatic toxicity ofprocess-affected waters emanating from
the oil sands tailings (Biology) and to elucidate the fate and transport of these contaminants in
groundwater systems (Earth and Environmental Sciences) is currently underway. Collaborative
investigations into the influence of climate change on the hydrologic cycle in the region and on
the feasibility of various land reclamation options are also advancing through the Faculties of
Environment and Science. Members ofboth the IC3 and the WIGR are involved in these
interdisciplinary studies. Extensive research is also underway, primarily through WIGR in
collaboration with the mining industry, on evaluating long-term water supply options for large
mines and developing remedial technologies to reduce the environmental threat associated with
the tailings legacy. Both the Departments of Civil Engineering and Earth and Environmental
Sciences are involved with Ontario Power Generation in evaluating various scenarios for the
long-term isolation of high-level radioactive waste in natural rock materials.

Considering the significance of the energy and mineral resources sectors within the Canadian
economy, national and international pressures to manage the environmental impacts of the
extraction processes and the dire need for a regulatory framework for the sustainability of these
operations, the potential to attract additional and substantial industrial and government funding to
this area is very high. The topic represents a timely and highly interdisciplinary opportunity for
research teams across the UW campus and at partner institutions. The most significant advances
in this rapidly developing area, however, will require integrated contributions from all of the
disciplines and research groups noted above, something that can be achieved through the
facilitating capabilities of the Water Institute.

Emerging Research Areas

The spectrum of water research activity at UW is continuing to expand in many new and exciting
areas that will represent very near-future opportunities for the Water Institute. Several are briefly
described below.

1. Enviromatics
As an overarching requirement in the resolution of many emerging environmental issues, the
acquisition, analysis and presentation of large and complex data sets represent a significant
challenge. This area of research has been titled Environmental Informatics or Enviromatics.
Indeed, a recent study (The MIT Technology Review, 2008), mentioned Enviromatics as one of
the 10 emerging technologies of our time, with significant potential for advances and career
opportunities. The Enviromatics effort at Waterloo is already underway in various forms across
campus, including the Geomatics undergraduate program recently initiated in the Faculty of
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Environment in collaboration with Computer Science. The Department of Earth and
Environmental Sciences will launch an undergraduate course in Enviromatics (EARTH 310),
with the long-term goal ofbuilding it into a full curriculum that involves multiple Faculties and
Departments. In addition, the Department ofBiology has developed an aspect of its strategic
research plan to focus specifically on Bioinformatics, another stream ofEnviromatics involving
data management, presentation and interpretation related to ecological systems. Enviromatics will
tap into Waterloo's internationally renowned strengths in computer science, math, engineering
and natural and environmental sciences. The opportunities to develop a strong research program
in this field are clear and a significant opportunity for the Water Institute

2. Sustainable Groundwater Management for Aquatic Ecosystem Health
Over the past decade, regulations and policy statements concerning the use of groundwater
require that withdrawals not have significantly adverse effects on the ecology of surface waters
and wetlands. Although a broadly accepted imperative, implementation has been compromised
by the lack of a scientific basis for determining the in-stream flow needs of aquatic ecosystems
and the role that groundwater plays in sustaining these requirements. Thus, it is inevitable that in
areas of high groundwater demand, allocations will be made based on human requirements, at the
peril of ecosystems or alternatively, if ecosystem health is considered, the full and sustainable
yield of groundwater will not be realized. In either case, there could be substantial economic and
social consequences. There is a growing need, both nationally and internationally, for assessment
of the sustainable yield of groundwater supplies, with the health of aquatic ecosystems included
as one of the goals of sustainability. The nature of this issue requires an interdisciplinary
approach involving groups from Science, Engineering, and Environment. This topic was the
focus of the recently submitted, university-level proposal submitted to the Canada Excellence
Research Chair (CERC) competition. The topic also fits well with the objectives of the
proposed Centre for Ecosystem Resilience and Adaptation (CERA) being developed within the
Faculty of Environment. The Senate Graduate and Research Council approved this new Centre in
March 2009.

3. Stream and Riparian Corridor Restoration
As the emphasis on sustainable natural and human environments continues to grow both from a
government and societal perspective, considerable focus is being directed towards the restoration
of artificially modified surface water bodies, with specific emphasis on stream and river systems.
Attempts to restore natural conditions to stream corridors and wetland regions are underway
worldwide. Although this area of research is still in its infancy in many ways, the
interdisciplinary nature of the problem has become increasingly clear as modifications to surface
water systems not only require technical expertise in surface water hydrology but have significant
impacts on aquatic ecosystem health, on the capacity of surface waters to assimilate waste waters
and on land management and planning options. The Department of Civil and Environmental
Engineering and the Faculty of Environment have a growing capability in this area. Collaborative
plans through CERA, which will provide an integrated focus for research activities in this area.
Again the Water Institute would function as a facilitating entity to further support and advance
this rapidly growing research theme.

In addition to the specific areas of research outlined above, several other emerging themes will
likely become active focus points for researchers within the Water Institute. For example, one
area of interest relates to Water and Food Security that directly links the sustainable availability
of clean water resources for crop agriculture, livestock management and food processing with
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climate change impacts, regional water governance and source water protection. This has become
an international concern and an area of interest for the Environment and Resource Group in CrGI.
Another area of prime interest will be the topic of Water and Public Health, an area where threats
to water quality and quantity represent major concerns related to potential influence on human
health. The relationship between water and overall health of the public has become an issue of
high priority for all levels of government and involves research expertise in Science, Engineering,
Applied Health Sciences and the Social Sciences, in order to address the complexity of the
problems. Integration of research capability both within UW and in the partner institutions will be
required and represents an area of potential growth for the Water Institute.

10.2 Education and Training

A major initiative within the Water Institute will be coordination and expansion of educational
and training opportunities related to water. There is a significant need for coordination support to
ensure continuity in the UW water programs campus-wide. In addition, many employers are
seeking graduates with new and different skill sets when entering the work force. The new
generation of students, both nationally and internationally, is requesting highly integrated study
programs, something that UW is well poised to deliver.

Graduate education, advanced training and outreach are central to the mission of the Water
Institute. This mandate will be accomplished in three ways.

1. Coordination of collaborative opportunities among existing and proposed water-focused
graduate programs.

2. Development of an interdisciplinary MSc in water science and governance.

3. Creation and delivery of water-focused training and outreach activities for mid-career
professionals and the community.

Coordination of Collaborative Opportunities
Numerous current and proposed graduate programs at the University of Waterloo have an explicit
focus on water, or provide a vehicle for students to pursue water-related graduate studies.
• The Faculty of Engineering includes several programs that allow students to concentrate on

topics relating to water quality, water and wastewater treatment, and water resources
management.

• The Faculty of Environment offers programs that permit students to explore issues relating to
water planning and management, water governance, hydrology, aquatic ecosystems, and
climate change.

• Within the Faculty of Science, students can complete water-focused programs in areas as
diverse as groundwater, ecology and toxicology.

• The Faculty of Arts, through the Balsillie School of International Affairs, offers Master's and
PhD programs in Global Governance. Students can explore a range of environmental themes
in this program, including water governance.

Whether course- or research-based, most of these existing programs are directed towards students
who enrol on a full-time basis and attend classes on campus.
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The Water Institute will play the role of coordinator, facilitator, and promoter of
interdisciplinarity. This will involve working with representatives of the various programs to
identify opportunities for collaboration and increased integration. For example, courses being
offered within one Faculty or department may be well suited to a program being offered by
another unit. Where a mutual desire exists to take advantage of such opportunities, the Water
Institute will act as a facilitator. The Institute will also promote a water focus within new
programs, such as the proposed Master's of Development Practice.

Master's Program in Water Science and Governance
There is a need for highly qualified personnel who can build bridges between the natural
sciences/engineering and the social sciences, and thereby tackle current and emerging water
challenges from a truly interdisciplinary perspective. There are no truly interdisciplinary, water
focused Master's programs in Canada for mid-career professionals seeking to integrate knowledge
of water science and governance. Therefore, a key early objective of the Institute will be to
develop and deliver such a program. Key characteristics of this program will include the
following:

• Offered by the Water Institute

• Collaborative, with the Faculties of Engineering, Environment and Science sharing
responsibility for leadership, administration and delivery of courses

• Interdisciplinary, involving integration of knowledge from the social and natural sciences and
engineering

• Course-based, and focused on mid-career professionals

• Delivered on a full-cost recovery basis through a combination of distance education and on-
campus classes, with the eventual goal of having all elements available in distance form

The ideal applicant for the proposed program will be a mid-career professional, from Canada or
abroad, employed in a water-related industry, government agency or non-government
organization. This person will have duties increasingly related to areas where an interdisciplinary
perspective has become essential, for example, using advanced science to inform policy making,
and designing forums for governance or stakeholder engagement. However, leaving a current
position to undertake full-time graduate studies for one to two years is often not an option. Thus,
a distance-based program, such as the one to be developed by the Institute, will fill an important
need.

Training and Outreach
There is a pressing need for training and outreach activities targeted at water professionals, policy
makers, industry leaders, and the general public. These include seminars, workshops and
symposia, and short courses (offered on campus and through distance learning). As a world-class,
research-intensive university with established and internationally recognized expertise in water
science, water-related engineering, and water policy and governance, UW has a deep pool of
talent that can be mobilized to offer innovative training and outreach of this nature. The Water
Institute will act as a coordinator and facilitator of these activities. Current outreach activities
including programs such as Engineering Science Quest (ESQ) and established annual public
lectures such as the Farvolden and Adrian Smith seminar series are examples of the type of
outreach activities that will be expanded upon as part of the Water Institute mandate.
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11.0 Statements of Sanctions and Commitments (contained in Appendix 3)
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University of Waterloo

March 30, 2009
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1. Introduction

The primary goal of the Water Institute at the University of Waterloo is to establish an integrated
platform to address challenges related to the sustainability of water resources in support of
healthy and prosperous communities, economies and ecosystems -- locally, nationally and
globally -- through research and education. The Institute will be highly interdisciplinary in nature
and inclusive in membership. The aims of the Institute will include coordinating interdisciplinary
water research both at the University of Waterloo and with partner institutes; facilitating research
funding and commercialization opportunities; fostering distinctive educational and training
programs; and assisting with the dissemination of research findings and technologies related to
the sustainable management of water resources.

1.1 The Mission of the Water Institute

The Mission of the Water Institute (WI) is to facilitate excellence in research, education and
innovation in water science, technology, management and governance.

1.2 The Objectives ofthe Water Institute

In pursuit of the stated mission, the Institute will focus on the following objectives:

1. Connect existing research expertise and/or groups to engage in new interdisciplinary
activities that are innovative and visionary, and which by nature go well beyond what is
currently feasible.

2. Establish new and dynamic interdisciplinary research groups to address emerging or
opportunistic problems, and/or to develop major project proposals.

3. Facilitate collaboration with individuals or groups at partner institutions, both nationally
and internationally, to pursue joint research opportunities.

4. Function as a focal point for facilitating research funding opportunities from new and
existing partners to expand and maintain research infrastructure and human resources.

5. Provide a platform for innovation by fostering IP commercialization and creating
opportunities to transfer knowledge more effectively to industry, governments, non­
government organizations and others involved in water management.

6. Develop and offer distinctive graduate program(s) that expand the educational scope for
graduate students and other highly qualified personnel, and which attract the best students
from the international community.

7. Coordinate information exchange across campus through seminars, workshops and other
activities.

8. Coordinate communication and marketing to promote the University of Waterloo as a
centre of excellence in integrated water resources research and education along with
serving as a point of contact for the media, the public and government.

2. Membership in the Water Institute

Membership within the Institute is divided into two distinct categories with several types of
membership associated with each category. A total of five forms of membership are available, as
outlined below.

a). Regular Membership Category

27 A47



1. Regular Members:
Regular members must be faculty members of the University of Waterloo who are active
in water-related research areas relevant to the mission and objectives of the Institute.

Regular members have voice and voting privileges at General Meetings of the Water
Institute.

2. Student Members:
Student Members must be registered students in good standing at the University of
Waterloo who are engaged in water-related research activities relevant to the mission and
objectives of the Institute.

Student members have voice without voting privileges at General Meetings of the Water
Institute.

b). External Membership Category

1. Associate Members:
Associate Members are individuals outside of the University of Waterloo whose activities
are beneficial to advancing the mission and objectives of the Institute. Examples of
individuals eligible for Associate Membership status are Adjunct Faculty at the
University of Waterloo, collaborating researchers associated with all levels of
government, and water professionals in firms, government agencies, and non-government
organizations. The membership of all Associate Members will be reviewed by the Board
of Directors on a three-year renewable basis.

2. Institutional/Corporate Members:
Institutional/Corporate Members are organizations active in the development and/or
application of the Institute's activities and who are assessed a nominal annual fee
(established by the Board of Directors) to obtain notices of seminars, workshops and
short courses and to receive invitations to research symposia.

3. Partner Members
Partner Members are organizations that, in addition to paying the Institutional/Corporate
fee and receiving those benefits, make an annual cash or in-kind contribution above the
minimum level established by the UW VP University Research, and which receive public
recognition on announcements and at events as sponsors of the Institute's research and/or
educational and training programs.

All members external to the University of Waterloo have voice without voting privileges
at General Meetings of the Water Institute.

Membership in any category (Regular or External) can be initiated by invitation from the Institute
Director or through application and must be approved by the Institute Management Committee.
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2.1 Obligations of Membership

The Water Institute will facilitate integrated water research activities by promoting synergy and
collaboration among its members, serving as a focal point to coordinate interaction with
government, industry and other potential partners and assisting in providing access to shared
infrastructure, administrative services and promotional vehicles both on and of campus. The
Institute may also provide support, as appropriate, for document preparation, report distribution,
literature acquisition/management, along with advice on grant applications and proposals.
Individual members will be expected to engage in initiatives to obtain funding support for
interdisciplinary projects, participate in both the development and implementation of the
proposed interdisciplinary graduate program, and engage in development and offering of training
programs.

2.2 Financial Support

Initial financial support for the Institute will be derived from funds allocated through the
Provost's Office. Additional funds will be generated as income from membership fees and
through Institute activities such as commercial short courses. The Institute is designed to
progressively become fully self-supporting through the development of a central endowment
fund. All of these funds are considered to arise from the collective efforts and reputation of the
Water Institute and its members. Therefore, they will be used for the benefit of all members. All
Regular Members have equal opportunity to utilize the Institute's services and individual
researchers who are not Regular Members of the Institute can be given access to the Institute's
services and facilities on a fee-for-service basis, negotiable with the Director or authorized
delegate as appropriate.

3. Role of Groups

A primary objective of the Water Institute is to promote the formation of integrated research
teams that would have the capacity to undertake new research and education initiatives, above
and beyond what is currently feasible. These groups or research clusters may be formed in
response to opportunities arising and may either function on a temporary basis or have the
potential to become formalized as a Senate-Approved UW Centre or Institute. The Institute will
provide support and collaborative coordination for existing Senate-approved Centres and
Institutes involved in water-related research activities. The Institute will promote and facilitate
activities of these existing Centres and Institutes, as appropriate, to benefit their work.

4. Governance

The management and governance structure of the Water Institute will consist of three main
components, including:

• Board of Directors
• Institute Management Committee (Me)
• Institute Director
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4.1 Board of Directors and Chair

The Board of Directors will be responsible for overseeing matters relevant to the strategic
direction of the Institute. The Board will be composed primarily ofpeople from outside ofUW
who represent a broad cross section of the water community who are interested in and committed
to the Institute's mission. The Board will receive reports from the Institute Director and conduct
General Meetings of the membership on an annual basis or more frequently, if appropriate. The
VP University Research at the University of Waterloo will be responsible for oversight regarding
fiscal management of the Institute. The proposed Board structure will include the UW VP
University Research, the Institute Director and members from each of the following groups with
the total membership normally not exceeding 15 members:

• International representative (a major partner institute)
• Provincial government
• Federal government
• Local government (municipalities, watershed/conservation agencies)

• Industry
• Civil society (non-government organizations involved in water or related areas)
• Regular Members (faculty)
• Regular Members (student)
• University Administration

The Board of Directors may establish other Committees as it sees fit to fulfil its roles.

4.1.1 Delegates

Directors may appoint delegates to attend Board meetings in their absence but must notify the
Chair of their intention to do so at least five working days in advance of the meeting.

4.1.2 Procedures for Appointment to the Board of Directors

Initial membership on the Board of Directors shall be decided by the UW VP University
Research in consultation with the Institute Director and other members of the Institute, as
appropriate. Upon its establishment, the Board of Directors will select in a manner acceptable to
the Board membership a Chair who will serve for a period of up to three years, normally
renewable once. A Nominating Committee will be struck to oversee the subsequent nomination
process for the Board of Directors. The Nominating Committee will consist of five active Board
members, including the Chair.

The Nominating Committee established by the Board, in consultation with the Institute
Management Committee as appropriate, shall be responsible for recommending potential new
Board members for consideration by the Board of Directors. The Nominating Committee will be
responsible for contacting potential new Board candidates recommended by the Board of
Directors with invitations to join as a Board member. This process will be used to fill all vacant
Director positions as they arise.
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4.1.3 Term of Office

Members of the Board of Directors shall normally be appointed for a renewable term of three (3)
years. As possible, appointment terms will be staggered so as to ensure continuity.

4.2 Institute Management Committee

The Institute Management Committee (IMC) will be an internal operational group responsible for
facilitating collaboration by Institute members and research groups, assisting in the management
and institutional support of the Water Institute, developing and overseeing the budget and
exploring research and educational funding opportunities. The IMC will also be responsible for
providing advice on the evolution of the education and training initiatives within the Institute and
will assist in the development ofnew programs within the support structures of both the Faculties
and Water Institute.
This IMC will normal not exceed 10 members, and will include the following individuals:

• Institute Director
• Institute Manager
• Regular Institute Members (faculty) (4)
• Deans/Dept. Chairs or their representatives (4)

The Regular Institute Member representatives will normally reflect as much as possible the
diversity of disciplines within the regular membership. The IMC may establish Committees as it
sees fit to fulfil its role and responsibilities.

One Regular Institute Member of the IMC will be serve as the coordinator of the Graduate
Education and Training program initiatives and will be supported, as required, by an Education
and Training subcommittee consisting of members of the IMC.

4.2.1 Procedure for Nomination to the Institute Management Committee

Appointment to the Institute Management Committee will be made by the VP University
Research on the recommendation of the Institute Director from within the Regular Membership
of the Water Institute.

4.2.2 Term of Office

The appointment will normally be made for two years and will be renewable. As possible,
appointment terms will be staggered so as to ensure continuity.

4.3 Institute Director

The Institute Director will be responsible for leadership and administration of the Water Institute
and in this role will report to the VP University Research at the University ofWaterloo. This
position will require an individual with demonstrated strong leadership and administration
experience and capabilities. An Inaugural Institute Director will be initially appointed by the VP
University Research from within the existing faculty for a period of one year in order to expedite
the establishment of the Institute and to initiate plans for the long-term funding strategies. During
the first year, the Institute shall initiate a search to fill the role of Institute Director.
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The Director will be supported by an Institute Manager who will be responsible for the
management and operation of the Institute. The Director, in consultation with the VP University
research and the IMC, will be responsible for the search for the Institute Manager.

4.3.1 Procedure for Appointing the Director of the Water Institute

The Institute Director shall be appointed by the VP University Research on the recommendation
of a Nomination Committee consisting of one member from the Board, one Regular Member of
the IMC, one Regular Member (faculty) not on the IMC, one Regular Member (student), and one
representative of the UW administration not on the IMC. Nomination ofpossible candidates for
the position of Institute Director from inside or outside of the UW may be solicited by the IMC
from the Regular Membership, administration or partners. The candidate for the Director position
should be recruited through a comprehensive process to find a person who can most effectively
undertake the many complex leadership and management roles of the position. It is expected that
this will be a well-established, internationally recognized researcher with demonstrated leadership
and administrative experience and significant connections in the water community.

4.3.2 Term of Office

The Institute Director will normally serve for a term of three years, which is renewable.

5. Meeting Procedures

5.1 Meeting Dates and Notice: The Board of Directors will meet at least once each calendar
year. The IMC will meet as necessary, but not less than once per academic semester.

Board meetings will normally be announced one month in advance with an agenda indicating all
items requiring a decision and relevant background material. IMC meeting will normally be
announced at least two weeks in advance. The meetings of the Board are held in open session; in
camera Board meetings will be permitted at the discretion of the Chair. Meetings of the IMC will
normally be held in camera. A formal record including Minutes of all Board, IMC and Committee
meetings will be kept and made available.

5.2 Quorum: A simple majority of the current Directors or IMC members at anytime constitutes
a quorum. Votes by proxy will not be permitted.

5.3 Voice and Voting: All members appointed to the Board of Directors or IMC will have equal
voice and vote.

5.4 Amendments to the Constitution: Amendments to the Water Institute Constitution will be
through recommendation by the Board of Directors for approval by a two-thirds majority at a
meeting of the Regular Members (faculty) of the Institute called for this purpose. The UW VP
University Research must ratify all changes.
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6. Procedure for Reappointing the Institute Director

6.1 Reappointment of Incumbent without Competition

On the recommendation of the Board of Directors, and following approval by a majority of
Regular Members (faculty) through a secret ballot, the Institute Director may be reappointed
without competition. This process will take place prior to the end of the final year of the Institute
Director's appointment. In the event that either the Board of Directors or the Regular Members
reject the incumbent's reappointment, a Nominating Committee will be struck to identify a new
Institute Director (as per the procedure in Section 4.3.1).

6.2 New Appointment

If the incumbent is not recommended for reappointment at the end of the first term, or the
Institute Director is coming to the end of his/her second term, or in the case of a Institute
Director's death or resignation, the Chair of the Board of Directors will form a Nominating
Committee as per Section 4.3.1, and the Nominating Committee will recommend a candidate.
Appointment of the new Institute Director will be following approval by majority vote of the
Regular Members by means of a secret ballot.

6.3 Peremptory Removal of the Institute Director

The Institute Director may be removed from office for cause. Cause is to be understood in
relation to the duties of the Institute Director as set out in policies of the Institute. Causes for
removal would normally include some combination of negligence, incompetence, unprofessional
conduct, and inability to maintain the confidence of the members of the Centre. This action would
only be taken by the VP University Research after consultation with the Board, IMC and
membership.
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Appendix 2: Potential Regular Members

Insley Margaret minsley@uwaterloo.ca ARTS Economics
Kumar Ramesh rkumar@uwaterloo.ca ARTS Economics
Nimubona Alain animubon@uwaterloo.ca ARTS Economics

Tolson Bryan btolson@uwaterloo.ca ENG Civil & Environmental

Anderson William A wanderso@uwaterloo.ca ENG Chemical
Chen Pu p4chen@uwaterloo.ca ENG Chemical

Legge Ray r1legge@uwaterloo.ca ENG Chemical

Moresoli Christine cmoresol@uwaterloo.ca ENG Chemical

Pritzker Mark pritzker@uwaterloo.ca ENG Chemical
Tam Michael mkctam@uwaterloo.ca ENG Chemical

Mattot Shawn Ismatott@uwaterloo.ca ENG Civil & Environmental

Van Dyke Michele I. mvandyke@uwaterloo.ca ENG Civil & Environmental

Anderson WiliiamB wbanders@uwaterloo.ca ENG Civil & Environmental

Annable William wkannabl@uwaterloo.ca ENG Civil & Environmental

Burn Donald dhburn@uwaterloo.ca ENG Civil & Environmental

Cascante Giovanni ENG Civil & Environmental

Craig James jrcraig@uwaterloo.ca ENG Civil & Environmental

Emelko Monica mbemelko@uwaterloo.ca ENG Civil & Environmental

Huck Peter pm2huck@uwaterloo.ca ENG Civil & Environmental

Kouwen Nicholas kouwen@uwaterloo.ca ENG Civil & Environmental

Parker Wayne wjparker@uwaterloo.ca ENG Civil & Environmental

Sykes Jonathan sykesj@uwaterloo.ca ENG Civil & Environmental

Thomson Neil nthomson@uwaterloo.ca ENG Civil & Environmental

Li Dongqing dongging@mme.uwaterloo.ca ENG Mechanical

Ren Carolyn c3ren@uwaterloo.ca ENG Mechanical & Mechatronics

Clausi David dclausi@uwaterloo.ca ENG Systems Design

Hipel Keith kwhipel@uwaterloo.ca ENG Systems Design
Ponnambalam Kumaraswamy ponnu@uwaterloo.ca ENG Systems Design

Yeow John jyeow@uwaterloo.ca ENG Systems Design

de Loe Rob rdeloe@uwaterloo.ca ENV Environment & Resource Studies

Kay Paul pkay@uwaterloo.ca ENV Environment & Resource Studies

Murphy Stephen sd2murph@uwaterloo.ca ENV Environment & Resource Studies

Oelbermann Maren moelberm@uwaterloo.ca ENV Environment & Resource Studies

Robinson James jrobin@uwaterloo.ca ENV Environment & Resource Studies

Saini Deep hsaini@uwaterloo.ca ENV Environment & Resource Studies

Wolfe Sarah sewo Ife@uwaterloo.ca ENV Environment & Resource Studies

Duguay Claude crduguay@uwaterloo.ca ENV Geography & Environmental Management

Kelly Richard rejkelly@uwaterloo.ca ENV Geography & Environmental Management
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Macrae Merrin mmacrae@uwaterloo.ca ENV Geography & Environmental Management

Mitchell Bruce Mitchell@uwaterloo.ca ENV Geography & Environmental Management

Price Jonathan jsprice@uwaterloo.ca ENV Geography & Environmental Management

Swatuk Larry Iswatuk@uwaterloo.ca ENV International Development Program
Law Jane j9Iaw@uwaterloo.ca ENV Planning, Health Studies & Gerontology
Stone Michael mstone@uwaterloo.ca ENV School of Planning

Suffling Roger rcsuffli@uwaterloo.ca ENV School of Planning

D'Alessio Serge sdalessi@uwaterloo.ca MATH Applied Mathematics

Lamb Kevin kglamb@uwaterloo.ca MATH Applied Mathematics

Poulin Francis fpoulin@uwaterloo.ca MATH Applied Mathematics

Stastna Marek mmstastna@uwaterloo.ca MATH Applied Mathematics

Chiu Grace gchiu@uwaterloo.ca MATH Statistics & Actuarial Science

Forsythe Peter paforsyt@uwaterloo.ca Math School of Computer Science

Barton David drbarto n@uwaterloo.ca SCI Biology

Bois Niels ncbols@uwaterloo.ca SCI Biology
Butler Barbara J. bjbutler@uwaterloo.ca SCI Biology

Charles Trevor tcharles@uwaterloo.ca SCI Biology

Dixon Brian bdixon@uwaterloo.ca SCI Biology

Dixon George dgdixon@uwaterloo.ca SCI Biology

Greenberg Bruce greenber@uwaterloo.ca SCI Biology

Hall Roland rihall@uwaterloo.ca SCI Biology

Heikkila John J. heikkila@uwaterloo.ca SCI Biology

Mayfield Colin Mayfield@uwaterloo.ca SCI Biology

Muller Kirsten kmmuller@uwaterloo.ca SCI Biology

Neufeld Josh jneufeld@uwaterloo.ca SCI Biology

Power Michael m3power@uwaterloo.ca SCI Biology

Rose David drrose@uwaterloo.ca SCI Biology

Servos Mark mservos@uwaterloo.ca SCI Biology

Sloan Jim sloanJ@uwaterloo.ca SCI Biology

Smith Ralph rsmith@uwaterloo.ca SCI Biology

Spafford David spafford@uwaterloo.ca SCI Biology

Taylor William wdtaylor@uwaterloo.ca SCI Biology

Vijayan Matt mvijayan@uwaterloo.ca SCI Biology

Witt Jonathan jwitt@uwaterloo.ca SCI Biology

Karanassios Vasili vkaranassios@uwaterloo.ca SCI Chemistry

Leung Tong tong@uwaterloo.ca SCI Chemistry

Pawliszyn Janusz Janusz@uwaterloo.ca SCI Chemistry

Aravena Ramon roaraven@uwaterloo.ca SCI Earth & Environmental Sciences

Conant Brewster bconantj@uwaterloo.ca SCI Earth & Environmental Sciences
Dusseault Maurice mauriced@ uwaterloo .ca SCI Earth & Environmental Sciences

Edwards Tom twdedwar@uwaterloo.ca SCI Earth & Environmental Sciences
Endres Antony L alendres@uwaterloo.ca SCI Earth & Environmental Sciences

Evans Steve sgevans@uwaterloo.ca SCI Earth & Environmental Sciences
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Frape Shaun shaun@uwaterloo.ca SCI Earth & Environmental Sciences

Gilham Robert rwgillha@uwaterloo.ca SCI Earth & Environmental Sciences

IIlman Walter willman@uwaterloo.ca SCI Earth & Environmental Sciences
Johnston John W. jwj 0 hnst@uwaterloo.ca SCI Earth & Environmental Sciences

Jones John Paul jpjones@uwaterloo SCI Earth & Environmental Sciences
Lin John C. jcl@uwaterloo.ca SCI Earth & Environmental Sciences

Robertson Will wroberts@uwaterloo.ca SCI Earth & Environmental Sciences

Ross Martin maross@uwaterloo.ca SCI Earth & Environmental Sciences

Rudolph David drudolph@uwaterloo.ca SCI Earth & Environmental Sciences

Schiff Sherry sschiff@uwaterloo.ca SCI Earth & Environmental Sciences

Sudicky Edward sudicky@uwaterloo.ca SCI Earth & Environmental Sciences

Warner Barry bwa me r@uwaterloo.ca SCI Earth & Environmental Sciences
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Appendix 3: Support Letters

[Secretary's note: letters of support are not attached]
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University of Waterloo
SENATE LONG RANGE PLANNING

Report to Senate
May 19, 2009

Senate Long Range Planning met on April 13, 2009 and agreed to update Senate with respect to the
following [further details are available at www.adm.uwaterloo.ca/infosec/Committees/senate/slrp.htm]:

FACULTY OF ENGINEERING
6TH DECADE PROGRESS REPORT

VISION 2010: THE TIllRD YEAR

The Faculty of Engineering submission to the UW Sixth Decade planning process was its Vision 2010
plan. From 2004 to 2006, Waterloo Engineering engaged in a thorough and comprehensive planning
process. The result was a strategic plan for the Faculty of Engineering entitled Vision 2010: A Blueprint
for Excellence in Engineering Education and Research. Published in May 2006, it presents a set of goals
and strategies aimed at achieving the faculty's aspiration to be widely recognized as Canada's premier
engineering school and counted among the leading engineering schools in North America by the year
2010.

As part of the plan, an annual assessment was conducted of the status of Waterloo Engineering and its
progress implementing the Vision 2010 plan. The annual review process provides an important
opportunity to critically examine progress and to propose changes in direction if such changes are needed.
As part of the faculty's commitment to accountability, each June it publishes a plan update document.

This is a preliminary 2009 progress summary. It includes some highlights of Vision 2010 progress over
the past year. Further plan information is also available at
http://www.engineering.uwaterloo.caNision201 0/.

Annual Progress Highlights

Undergraduate Studies
Over the Vision 2010 plan period the fall term undergraduate enrolment has increased by more than 600
students, to 5720 in November 2008. This growth results from the phasing in ofnew programs, most
recently the management engineering program, and increased international targets. While Engineering has
exceeded its total admissions target in every year of the plan period, performance against increasing
international student targets has ranged from 81% to 109% of target over the same four-year period.
Further increases to the international student body are anticipated in coming years as a result of offering
chemical and civil engineering programs at the new UW campus in the United Arab Emirates.

In 2008, Waterloo Engineering's co-op employment rate remained high, at 98%, despite an increase of
almost 500 positions sought over the previous year. Of the 6563 positions filled in 2008, 13.4% were
outside Canada.

Graduate Studies
Waterloo Engineering continues to succeed in its ambitious Vision 2010 graduate program expansion
plans. Fall 2007 enrolment totalled 1607, an increase of 177 over the previous year and 492 over the
November 2005 plan baseline. This growth is distributed among PhD, research master's and professional
master's programs, including new professional master's programs developed over the plan period.
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Senate Long Range Planning Committee
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Faculty and Staff Hiring
Over the Vision 2010 plan period, the regular faculty complement has increased by 39 people, to 250.
While significant, this increase does not keep pace with the original projections for faculty growth. This is
in part due to a decision taken in 2007 to deliberately slow some faculty hiring to save funds for the
building program and/or to construct the required space first, and more recently in response to the
economic downturn and campus-wide hiring freeze. The faculty still aspires to reach its faculty
complement goals (more than 290 regular faculty) and to fill these positions with faculty of the highest
quality; however, this will be accomplished over a longer timeframe than originally anticipated.

The staff complement reached 189 in October 2008, marking an increase of28.7 staff members paid from
the operating budget since the beginning of the plan period. This increase includes 14 positions hired to
mount the PDEng program, which were not included in the original staff complement projections. Again,
the 2007 decision to prioritize buildings and the recent hiring freeze have impacted staff hiring plans.

Research
The Vision 2010 plan sets out ambitious goals for increasing research funding, and these have been met
and exceeded in each year of the plan. For fiscal year 2007/08, total sponsored research funds reached
$43.3 million. This is relatively static from the previous year, but marks an impressive increase of $15.3
million over the 2004/05 plan baseline. Focus continues to be on faculty-level research efforts on strategic
interdepartmental areas, including sustainable energy, nanotechnology, automotive, water and wireless
research.

SATELLITE CAMPUSES

At its January 19,2009 meeting, Senate agreed that the Senate Long Range Planning Committee would
serve as the body responsible for strategic development and oversight of current and future plans for
satellite campuses, and report as appropriate to Senate. The following guidelines have since been prepared
by the committee.

1. Characteristics of a satellite campus:
• is far enough away from the main Waterloo campus to warrant the provision of special/extra

services;
• offers an academic program at that location;
• requires faculty and/or staff at that location; and
• is one where major resources are deployed.

2. Re: its monitoring role, SLRP will:
• be advised of the potential for a satellite campus as soon as is reasonable;
• receive regular reports on progress;
• report to Senate as appropriate;
• ensure that the satellite's objectives are realized or are likely to be realized; and
• provide monitoring during campus development.

3. Areas to be Monitored
• benefit to UW's academic mission;
• fulfilment of objectives (academic, other) identified in the proposal for establishment;
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• impact on main UW campus;
• viability (financial, academic); and
• identification and consideration of social and cultural issues of potential concern.

page 3

UW satellite campuses as at January 2009 are: School of Architecture (Cambridge), School of Pharmacy
(Kitchener), Stratford Campus (Stratford), University of Waterloo UAB (Dubai, UAE); School of
Architecture is established and, therefore, monitoring is not required.

Itlm Amit Chakma
Chair
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University of Waterloo
SENATE UNDERGRADUATE COUNCIL

Report to Senate
May 19,2009

Senate Undergraduate Council met on April 14, 2009 and agreed to forward the following items to Senate for
approval and information, as indicated below [further details may be obtained at:
www.secretariat.uwaterloo.ca/Committees/senate/ugc.htm].

FOR APPROVAL

REQUIREMENT FOR COURSE OUTLINE FOR ALL UNDERGRADUATE COURSES

Motion: Council recommends approval ofthe following requirements regarding course outlines:

That,

• effective Fall 2009, all undergraduate courses require a course outline;

• they should include the following basic elements:

• course number and title; class days, times, building, and room number; class instructor's name,
office, contact information, office hours; TA's name, office, contact information, office hours (if
applicable); course description; course objectives; required text and I or readings; general overview
of the topics to be covered; expectations of the course, including requirements, deadlines, weight of
requirements toward the final course grade; acceptable rules for group work; indication ofhow late
submissions and missed assignments will be treated; indication of where students are to submit and
pick up marked assignments; the institutional-required statements regarding "Academic Integrity",
"Grievance", "Discipline", "Appeals", and the "Note for students with disabilities" (see
www.uwaterloo.ca/accountability/documents/courseoutlinestmts.pdf for text of these statements);

• they be distributed to students electronically or on paper by the end of the first week of classes; and

• are required to be filed with the appropriate administrative authority (department secretaries at
this time; in future, records management program may identify other appropriate locations).

Rationale: Course outlines establish the rules, expectations, and academic requirements for a course
for both students and instructor(s). Because they impart such critical information, council recommends
that they be identified as required for each course taught at UW and recommends basic elements they
should contain and rules regarding timing and storage.

NEW ACADEMIC PLANS

~Faculty of Arts
Fine Arts [effective September 1,2010]
Fine Arts - Teaching Preparation Specialization

Motion: To approve the new specialization as described below.

Fine Arts - Teaching Preparation Specialization

The Fine Arts - Teaching Preparation Specialization is excellent preparation for students who
wish to pursue a teaching career in fine arts. The specialization is open to students who have
declared Fine Arts - Studio as their major or who are enrolled in the Honours Fine Arts - Studio
and Art History academic plan. Students wishing to pursue the Fine Arts - Teaching Preparation
Specialization must successfully fulfill the following requirements:

• at least 10 academic course units (20 courses) with a minimum cumulative average of75%, of
which no fewer than 6 units (12 courses) must be in fine arts;

• PSYCH 101 or 121R; PSYCH 212R (Educational Psychology)

A61



Senate Undergraduate Council
May 19,2009, Report to Senate page 2

• SOC 101 or 120R; SOC 207 (Educational Sociology)

• completion of a total of 100 hours of relevant volunteer or paid experience under the
supervision of qualified professionals, of which 50 hours must be in the classroom setting.
Please see the fine arts website for specific guidelines. This requirement must be completed
before the beginning of the student's 4A term.

It is recommended that students pursuing the Fine Arts - Teaching Preparation Specialization
also complete:

• one or more than one of FINE 249A, 249B, 349A, 349B. See fine arts website for more details.

Students who graduate from the University of Waterloo with the Fine Arts - Teaching
Preparation Specialization are eligible to pursue a Bachelor of Education at Nipissing University
in either the juniorlintermediate or intermediate/senior divisions. See the fine arts website for
more information.

Information that will be posted on the fine arts website:

• Guidelines for the 100 hours of volunteer or paid experience, listing possible types of
experience (docents in galleries and museums, teaching weekend and summer art programs,
working with people with disabilities, etc.). Successful completion of the 100 hours of
relevant volunteer or paid experience will be determined by a letter stating fulfillment of the
requirement, written by the qualified professional and addressed to the fine arts
undergraduate officer. The successful completion of this requirement will appear as a
milestone on the student's academic transcript.

• Note regarding recommendation of FINE 249A, 249B, 349A, 349B: These courses,
entitled' Art in Context', are each 0.25 unit credit/no credit courses. One option available to
students enrolled in these courses is volunteer experiential learning at the Kitchener­
Waterloo Art Gallery, the Canadian Clay and Glass Gallery, and other institutions and
groups engaged in visual culture in the K-W region. Such experience is entirely relevant to
students wishing to pursue the Fine Arts - Teaching Preparation Specialization. These
courses align with (and may constitute part of) the 100 hours of relevant volunteer or paid
experience and as such are a departure from the regular academic studio and art history
courses offered by the Department of Fine Arts. FINE 249A, 249B, 349A, 349B are
recommended, rather than required, as the department does not wish to have these courses
take the place of regular academic studio and art history courses.

• Notes about the relationship with Nipissing University, including:

1. Ten spaces are reserved annually for UW fine arts students wishing to pursue a BEd at
Nipissing University.

2. Students enrolled in the Fine Arts - Teaching Preparation Specialization are required to
apply to Nipissing University through the Ontario Universities' Application Centre­
Teacher Education Application Service.

3. Contact Nipissing University for specific details regarding certification.

Rationale: The Department of Fine Arts is aware that as many as 30% of the students who have
declared Fine Arts - Studio as their major or who are enrolled in the Honours Fine Arts - Studio and
Art History academic plan go on to teacher's college upon completion of their undergraduate degree. A
student who pursues the Fine Arts - Teaching Preparation Specialization in conjunction with one of the
existing fine arts academic plans, will complete an undergraduate education in fine arts that also has a
sound foundation in pedagogy. The Fine Arts - Teaching Preparation Specialization will be a very
attractive option to prospective students to the University of Waterloo, and to students who are already
enrolled in fine arts and who have identified teaching as a potential career path. The consecutive
BA/BEd with Nipissing University enhances the specialization. The specialization also aligns with the
emphasis placed by the University of Waterloo on experiential learning.
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Music [effective September 1,2009]
Honours Music - Church Music & Worship Specialization

page 3

Motion: To approve the new specialization as described below.

Honours Music - Church Music and Worship Specialization

The Church Music and Worship Specialization is open to students who are enrolled in the
honours music academic plan. Admission to the Honours Music - Church Music and Worship
Specialization is by consent of the director of church music and worship upon completion of the
first year of studies.

Requirements: The Church Music and Worship Specialization requires successful completion
of 4.5 academic course units with a minimum cumulative average of 75%, including:

• CMW 201, 202 [taken in lieu of MUSIC 316, 317]
• MUSIC 222, 322
• MUSIC/CMW 363, 364
• RS 240
• one ofRS 235, 236, 309
• one ofRS 248, 343, 344, 348
• one ofRS 151, 152,250,257,286

Rationale: Until now, the study of church music at Canadian universities has been served almost
exclusively by the BMus degree in organ performance. The assumptions behind this long-standing
practice include: that church musicians are normally organist-choirmasters; that the role of church
musicians in the congregation is confined to the purely musical; and that the repertoire that makes up
choral and congregational music is stable and culturally and stylistically fairly homogenous. None of
these assumptions remains true today. Church musicians now need a broader training in both music and
theology in order to work effectively in the congregation. Musicians need now to be able to negotiate the
variety of musical styles, including world music, that make up the potential repertoire of the worshipping
church. They need to be able to articulate theological rationales for their decisions, to make links between
the music being sung and the scripture being read. They need the historical perspective to relate
contemporary currents in worship and its music to what has gone before. The department's experience
with the minor/option in Church Music and Worship (CMW) and with CMW courses has shown that
there are many students who are not organists who are interested in this area of study. Some are already
active in their home congregations as singers, instrumentalists, choir directors, and worship band leaders.
Currently, faculties of music are finding shrinking enrolment in their organ performance programs; some
of these programs have closed. The department's experience, however, suggests that there is growing
interest in the study of church music and worship that does not centre around the organ. The proposed
specialization is designed to accommodate a wide range of musicians and to equip them, within the limits
of an undergraduate degree, as leaders in the worship and music of the church.

ACADEMIC PLAN CHANGES [effective immediately]

~Faculty of Engineering
Nanotechnology Engineering
Honours Nanotechnology Engineering

Motion: To increase the number of units required for this program for in-stream students and
future offerings from 22.75 to 23.00.

Rationale: The lab portion of one course has been removed (NE 335; its weight [0.50] remains the
same) and will be offered as a separate course (NE 330L; weight of 0.25). While students' loads in the
3B term are therefore increased by 0.25, there is no actual increase in workload; rather, the change
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clarifies the work done in the two courses which creates a commensurate increase in the total units
required for the program.

~Faculty of Environment
Planning
Honours Planning (Regular and Co-op)

page 4

Motion: To revise the curriculum for in-stream students and future offerings by adding: "1.0 unit
PLAN 300- or 400-level course(s)" to the requirements in year four.

Rationale: Recently, Senate Undergraduate Council approved changes to the unit weight of two
courses (PLAN 401 and 403) from 1.0 to 0.5 effective September 1,2010. This change will affect the
2007,2008, and 2009 cohorts of planning students. The faculty proposes that students take PLAN
courses totaling 1.0 unit at the 300- or 400-level during their fourth year of study to ensure the
minimum credit requirement for the program is met. (Note: the total number of required course units for
the plan remains the same.) Planning has consulted widely with all undergraduate students over the past
year about the proposed program changes. They received expressions of support from student
representatives on environment's faculty council. The school has also advised that they will inform
affected students about the change by email.

CHANGES TO REGULATIONS AND PROCEDURES [effective September 1, 2010]

~Faculty of Science
Academic Standings: "Failed - required to withdraw" and "Required to withdraw - may not
be readmitted to faculty"

Motion: To revise and clarify the faculty's regulations regarding "required to withdraw" decisions.
[Note: bold = new text; strikeout = deleted text]

A student will normally have an academic standing of ee "Failed - required to withdraw" from
the Faculty of Science after failing 1.5 units in aHJ' a single academic term or five eumulative
uffi.ts, or after failing to achieve an overall cumulative average of at least 55% and a cumulative
average of 55% in all science courses, or if unlikely to profit from further study, in the opinion of
the Examination and Standings Committee.

Students who have been "Failed - required to withdraw" from the Faculty of Science must
withdraw for at least two academic terms.

For students who have had a "Failed - required to withdraw" decision,-A-~ formal
application for re-admission should be submitted to the science undergraduate office two months
prior to your requested term of re-admission. Applicants must include an electronically printed
statement along with their application outlining why they are now likely to succeed.

Re-admission if granted will be with conditional standing.

Students will be readmitted into general science and must maintain a 55% cumulative GPA and a
55% science average. This is based on a minimum of five lecture courses that must be taken in a
maximum of two terms. These students will do a minimum of two approved science lecture
courses, plus any related labs where applicable, each term. If these conditions are met the
conditional standing will be removed. Anyone not meeting the eonditions will be Failed Required
to 'Nithckaw May Not Be Readmitted to Faeulty.

A student will normally have an academic standing of "Required to withdraw - may not be
readmitted to faculty" in the following situations:

1) Not meeting the conditions for re-admission

2) After failing more than 5.0 cumulative units, regardless of their averages.
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3) Not meeting program/plan average reqnirements and/or failing 1.5 units or more, in any given
term, following a previous "required to withdraw" standing from the Faculty of Science.

Rationale: To provide clarification to students regarding the difference between "Failed - required to
withdraw" and "Required to withdraw - may not be readmitted to faculty" standings.

Academic Standing: Repeated Courses

Motion: To revise and clarify the Faculty of Science's regulations about repeated courses. [Note:
bold = new text; strikeout = deleted text]

In cases where a failed course (failed or passed) is repeated, both marks will be used in
calculating the student's cumulative averages. If a passing grade is aehieved more than onee in
the same eourse, it will still only eount as one eourse passed to,<vards the total neeessary for
graduation. Students will not normally repeat eourses they ha'l'e passed.

Normally, no course or its equivalent may be repeated more than once.

A course which has already been passed, or its equivalent, will not be counted for credit a
second time, nor will it count in any averages.

Regardless of previous failed attempts, normally, no course or its equivalent may be taken
a third time. The rare exception to take a course a third time is granted via student
petition, but the third attempt, if successful, will not count for credit nor towards any
averages. Students normally request this exception in order to take senior level courses in a
particular discipline where the repeated course is required as a prerequisite.

If the third attempt is unsuccessful the grade and failed unit will remain in the averages.

Rationale: These changes clarify recent practice in science. The old calendar text was ambiguous and
allowed repeated passed courses to count in one's average, even though it did not affect the credit
count. The new wording makes it clear that a repeated, passed course will not count in the student's
credit count, nor affect the student's average. In addition, the added text regarding third attempts
clarifies how rare exceptions are handled.

FOR INFORMATION

Curricular Modifications

On behalf of Senate, council approved changes to academic plans, new courses, course changes and
course inactivations for the faculties of: arts (accounting & financial management; classical studies; east
Asian studies; French studies; interdisciplinary social science; religious studies; social development
studies; Spanish & Latin American studies; women's studies); engineering (complementary studies
elective list; English language proficiency recovery alternatives; electrical & computer engineering;
nanotechnology engineering); environment (environment & resource studies; environmental studies;
geography; international development; planning; sustainable local economic development option); and
science (biology).

/kjj
April 17, 2009

Geoff McBoyle
Chair
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FOR INFORMATION

Policies 70 and 71 (Student Grievance and Student Academic Discipline) require UCSA to report annually
to Senate on the number of cases heard at the University and Faculty levels, their nature and such
recommendations as it sees fit to make with respect to matters under its jurisdiction. Included is a
summary of activity and related matters for September 2007- August 2008.

In an attempt to preserve confidentiality, cases are not reported by faculty, unit or program. Annual
summaries (with identifying student and Faculty names removed) of all discipline cases, grievances and
appeals are posted to the Secretariat's website; www.secretariat.uwaterloo.ca/students/infoforstudents.htm.

Summary of Student Discipline Cases

UNDERGRADUATES and GRADUATE STUDENTS
NON- and POST-DEGREE

DISCIPLINE OFFENCE 2006-07 2007 - 08 2006-07 2007 - 08

Cheating 491 523 1 0

Plagiarism 98 74 2 3

Misrepresentation 11 12 0 0

Harassment, unethical behaviour, 11 8 0 0
non-academic misconduct 1 criminal act

Misuse of resources 1 0 0 0

Number of students involved 612 617 3 3

UW enrolmentl Annual FTEs 22,368 23,142 3,023 3,315

Cheating (collusion, excessive collaboration, unauthorized aids, other violations of exam regulations)

undergraduates: year of study non-and graduate totals
1 2 3 4 post- students

degree

2006-07 254 138 68 30 1 1 492

2007 - 08 285 126 56 49 7 0 523

Plagiarism (use of Internet and web sources included)

undergraduates: year of study non-and graduate totals
1 2 3 4 post- students

degree

2006-07 22 48 16 10 2 2 100

2007 - 08 22 18 14 19 1 3 77
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Grievances

Type Successful Unsuccessful Total

Unfair testing procedures 0 0 0

Grade reassessment 6 7 13

Unfair practices 2 3 5

Exemption from a rule 0 1 1

Appeals to Faculty Committees for Student Appeals
and University Committee for Student Appeals

Successful Penalty Altered Unsuccessful Total

FCSA 0 1 8 9

UCSA 1 2 0 3

As in years past, UCSA stresses that students are responsible members of the University
community and that the conduct of the vast majority is exemplary. When considered in
light of the total UW student body, few disciplinary actions or instances ofmisconduct are
reported. Six hundred and seventeen undergraduates were involved in offences in 2007/08
representing 2.67% of the undergraduate student body. That said, UCSA agreed to draw
the following to Senators' attention:

Offences
Over the last three years there has been an increase in cheating offences - 407 in 2005106,
491 in 2006/07 and 524 in 2007/08. Cheating is most prevalent in year 1 with 54% of all
cases for 2007/08. The number of cheating cases in 2007/08 decreased 56% between years
1 and 2 and between years 2 and 3 while remaining the same in years 3 and 4.

Although offences for plagiarism over the last three years have decreased - 149 in 2005106,
98 in 2006/07 and 74 in 2007/08 - the distribution, unlike that for cheating, is fairly even
across all four years.

Penalties
The Guidelines for the Assessment ofPenalties for Academic Offences (first and
subsequent offences) for Undergraduates and Graduates, together with Typical Penalties
for Non-academic Offences presented to Senate on February 25,2008, have resulted in
greater consistency of penalties across faculties.

yeoffIJv{cf}3oy{e
Chair! VCSJ2L
.9I.pri{20/09
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