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It is with great pride that we celebrate 15 years 
of the Canadian Rivers Institute (CRI). The 
unprecedented collegiality within the CRI has 
helped shape our shared vision – to make every 
river a healthy river. 

This is a time to thank all those whose 
incalculable commitment, creativity, expertise, 
dedication – and plain hard work – helped 
mould us into what we have become: a growing 
international force in aquatic environmental 
science. 

I am a firm believer in the potential of science to 
contribute to positive societal change. CRI is a 
powerful vehicle in helping achieve such goals. 
The Institute’s true impact will only be realized 
on a decadal scale and I ask myself: what will CRI 
look like in another 15 years? 

Students will always be the lifeblood of the CRI. 
By 2031 we will have graduated well over 2,000 
students. Our alumni are already achieving 
prominence in academia, private industry and 
government, and in another 15 years many 
will have reached the upper echelons of their 
professions, as eminent scientists and resource 
managers across Canada and abroad. 

The CRI will have substantially increased its 
presence and visibility nationally and throughout 

the world, having grown from eastern Canadian 
roots and an internationally-recognized Centre 
of Excellence for Multi-disciplinary River 
Science at the University of New Brunswick. Our 
interactions with government and industry will 
be expanded through coast-to-coast-to-coast 
research projects and government scientist co-
locations, perhaps even in other countries. The 
“H.B.N Hynes” Lectureship will be coveted as one 
of the most prestigious recognitions in aquatic 
sciences world-wide. The CRI will have diversified 
to include all aspects of social research and will 
have enhanced and grown collaborations with 
First Nations, Métis and Inuit communities. 

Finally, the outcome we all seek to achieve, the 
one we chose to bring into focus in this report, is 
that CRI will be perceived as the go-to group for 

environmental problem solving related to aquatic 
environmental sciences, and this will be reflected 
in policies, legislation, regulations and monitoring 
programs in Canada and abroad. 

That is our ambition. When we reflect on the 
achievements outlined below – all originating 
from the pioneering efforts and vision of four 
scientists at the University of New Brunswick 
– we know it is within our grasp to achieve it 
through the efforts of talented people working 
together.

Michael R. van den Heuvel 
Director, Canadian Rivers Institute          

From the Director To make every river a healthy river.
Our Shared Vision: What is the  

Canadian Rivers Institute?
The Canadian Rivers Institute (CRI) seeks to “make every river a 
healthy river.” Hosted since its inception at the University of New 
Brunswick, CRI has advanced river research over the past 15 years 
through a network of aquatic scientists at leading Canadian and 
international institutions. 

The CRI involves academia, government, and industry, adopting 
a multidisciplinary and cross-sectoral approach to focus its 
research on the environmental consequences of increasing 
societal demands for water resources, while addressing the 
challenges of sustaining healthy aquatic ecosystems.  This 
innovative model merges fundamental and applied science, 
promoting rapid transfer of new knowledge to regulatory 
agencies to create effective public policy for improving society 
and the quality of life in Canada and abroad.

CRI scientists and their networks of research associates, graduate 
students and staff, support governments, businesses and 
communities in making smart, evidence-based decisions through 
high-impact research. Their work focuses on protecting and 
improving the health of rivers by conducting innovative science, 
and translating it into the knowledge needed to create a paradigm 
shift in river management, by:

♦  Understanding how changes in water flow affect biological 
processes;

♦  Developing indicators that best measure biological and water 
quality changes in river systems; and 

♦  Advancing monitoring practices to improve how aquatic 
ecosystems affected by human activities are managed.

♦  Brock University

♦  Environment and Climate  
Change Canada

♦  Fisheries and Oceans Canada

♦  Institut nationale de la recherche 
scientifique, Université du Québec

♦  Prothea Group, Italy

♦  Okanagan College

♦  SNC Lavalin Group Inc.

♦  University of Florida, USA

♦  University of Guadalajara, Mexico

♦  University of New Brunswick

♦  University of Ontario Institute 
of Technology 

♦  University of Prince Edward 
Island 

♦  University of Saskatchewan

♦  University of Waterloo 

♦  University of Wisconsin – 
Parkside, USA

♦  Western University

♦  Wilfrid Laurier University

Hosted at the University of New Brunswick,  
CRI has involved aquatic scientists based at: 
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and NB Power, and largest-ever 
NSERC grant funded to Atlantic 
Canada, announced, (see pg. x)

CANADIAN RIVERS INSTITUTE Milestones

October 2006 
New $5.5-M CRI building 
with state-of the art 
laboratory facilities opens 
at the Saint John campus 
(p. 15)

September 2008 
CRI and Environment and 
Climate Change Canada 
partner to develop and 
deliver CABIN, a national 
aquatic health training 
program (p. 19)

January 2006 
Launch of CRI Training 
and Professional 
Development division 
(p. 21)

2001
CRI Founded  
by 4 Fellows

2002
First federal government co-
location agreement between 
Environment and Climate 
Change Canada and CRI (p.10)

January 2001
CRI Fellow appointments 
as Canada Research 
Chairs in Ecosystem 
Health Assessment and 
River Ecosystem Science

May 2006 
First formal CRI Days, an 
annual gathering of students, 
researchers, collaborators 
and stakeholders, sharing 
information, planning and 
community building

October 2002 
Inaugural H.B.N Hynes 
Lecture, named after and 
presented by Dr. Noel Hynes, 
the founder of the field of 
running water ecology

2009 
CRI research contributed 
to the revision of 
Environment and Climate 
Change Canada’s Pulp 
and Paper Environmental 
Effects Monitoring (EEM) 
Technical Guidance 
Document 

Summer 2011 
Release of the The Saint 
John River: A State of 
the Environment Report, 
synthesising a decade of 
research (p. 7)

May 2011
Launch of Watersheds and Aquatics 
Training in Environmental Research 
(WATER) professional development 
program after receiving a NSERC 
Collaborative Research and Training 
Experience (CREATE) grant (p. 22)

September 2015
Mactaquac Aquatic Ecosystem 
Study (MAES) partnership between 
CRI and NB Power, and largest 
NSERC grant funded in Atlantic 
Canada, announced, (p. 12)

2016
CRI celebrates 15 years of aquatic 
science and policy impact in 
Canada and internationally

2010
CRI begins hosting Secretariat 
of the Circumpolar 
Biodiversity Monitoring 
Program’s Freshwater Steering 
Group (p. 11)

2013
CRI goes social on 
Facebook and Twitter 

September 2012
First annual H.B.N. Hynes 
Scholarship awarded

2014
The 2000th individual received 
professional development 
through CRI’s courses

A growing network
Inception: 4 Fellows

By 2003: 7 Fellows, 31 Associates, and 58 graduate students at  
5 institutions. 40 alumni around the world

Today: 22 Science Directors, including 10 Canada Research 
Chairs, over 30 research and technical staff, 90 Associates, 
and 100 graduate students and post-doctoral fellows at 14 
institutions. Over 350 student alumni around the world, 
including over 80 international students
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CRI researchers have made significant contributions to advancing aquatic sciences, forging 
industrial partnerships and government collaborations, and building the infrastructure to train 
and deliver the next generation of water resource scientists in Canada and beyond.  

Six brief case studies – two each from the foundation and development years, and two current 
examples – showcase how the CRI Science Directors are applying their science know-how to 
meeting real-world challenges through research projects and other initiatives undertaken in 
partnership with the broader CRI community. They reflect only part of CRI’s contributions to 
aquatic research over the last decade and a half.

CRI’s Applied Science 

Assessing the State of the  
Saint John River

CRI’s “The Saint John River: State of the 
Environment Report” summarized over a decade 
of studies along the Saint John River. A multi-
disciplinary collaboration, it was a comprehensive 
whole-ecosystem approach to river assessment, 
documenting areas of concern based on biological 
responses in the system. The report incorporated 
socioeconomic considerations and traditional 
ecological knowledge, with information on 
primary production, river habitats, fish, and water 
quality.  

The project established CRI’s reputation and 
focus on watershed-scale research and its 
strength in collaboratively-partnered science.   

It mobilized research focused on integrating 
river science results across disciplines and 
sectors, and attracted and facilitated the co-
location with the CRI of research groups from 
both Environment and Climate Change Canada, 
and Fisheries and Oceans Canada. The project’s 
success eventually led to, and set the baseline 
for, CRI’s current large-scale cornerstone 
research projects, including the Saint John 
Harbour Environmental Monitoring Partnership 
and the Mactaquac Aquatic Ecosystem Study. 

Federal and provincial governments: 
Environment and Climate Change 
Canada, Fisheries and Oceans Canada, 
New Brunswick Department of 
Environment and Local Government

Partners, Collaborators and Funders 

Foundation Years
RESEARCH

Funding agencies: Canadian Water Network, 
Canadian Foundation for Innovation, The 
Cloverleaf Foundation, Natural Sciences and 
Engineering Research Council, New Brunswick 
Environmental Trust Fund, New Brunswick 
Wildlife Trust Fund

Industrial partners: Fraser Papers Inc.,  
Irving Oil Ltd., Irving Paper,  Irving Pulp & 
Paper, St. Anne-Nackawic Pulp Co. Ltd

“The Canadian Rivers Institute has been 
steadfastly dedicated to raising the profile 
and quality of research on rivers within 
Canada and around the world. Their 
world-class science has been critical, from 
addressing complex management issues 
to making significant contributions in 
enhancing the quality of our waters. The 
Institute has also contributed significantly to 
developing a cadre of top-notch researchers 
at UNB and across the country. ”

– Dr. John McLaughlin,  
Professor Emeritus and President Emeritus  

University of New Brunswick

CASE STUDY     1
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Partnering with Industry to  

Improve Effluent Quality

CRI’s worked closely with Irving Pulp & Paper 
confirming the effectiveness of the company’s 
unique reverse osmosis treatment in improving 
in-mill waste stream effluent quality. The 
partnership supported development of a 
standardized fish reproductive bioassay to test 
contaminants in saltwater fish, and resulted in 
a patented process to separate commercially 
valuable compounds from pulp mill waste 
streams. Collaborators at UNB, Environment 
and Climate Change Canada and Irving Pulp & 
Paper were the co-recipients of the 2005 NSERC 
Synergy Award for their research partnership 
through the CRI. The work also contributed to 
evidence-based enhancements in the federal 
Environmental Effects Monitoring program for 
pulp & paper mills.  

The partnership integrated laboratory and field 
studies to identify improvements in wastewater 
effluent quality through process improvements. 
It expanded into investigation of cause, and 
additional environmental effects monitoring 
studies, at Irving Paper, Lake Utopia Paper, and 
Irving Oil Ltd. These studies formed the nucleus 
of what would become the Saint John Harbour 
Environmental Monitoring Partnership. With 
additional municipal and industrial partners, in 
turn this became the Saint John Watershed Node, 
a pilot for a series of CRI-led watershed research 
nodes supported by the Canadian Water Network 
(CWN) National Centre of Excellence.  

Partners, Collaborators and Funders

Foundation Years
RESEARCH

Federal Partners: Environment and Climate Change Canada, Fisheries and Oceans Canada

Industrial partners: Irving Oil Ltd., Irving Paper, Irving Pulp & Paper, J.D. Irving Ltd., Lake 
Utopia Paper

Funding agencies: Canadian Water Network, Natural 
Sciences & Engineering Research Council

“J.D. Irving Ltd.’s 15-year partnership with 
CRI through various cycles of the federal 
environmental effects monitoring program 
has resulted in evidence-based applications 
of the regulations as they apply to coastal 
pulp & paper mills. The CRI partnership 
has helped JDI be a leader in the industry 
in environmental performance. We are very 
pleased that our work with CRI has provided 
many opportunities to support the training 
of the next generation of scientists on 
industrial applications important to ensuring 
the health of our aquatic environments.”

– Renée Morais, P.Eng.,  
Environmental Coordinator, J.D. Irving Ltd.

CASE STUDY     2

Working on 

Watersheds

CRI Science Directors have played a key role 
in influencing the work of the Canadian Water 
Network (CWN) National Centre of Excellence. 
For example they were instrumental in 
developing the CWN’s Canadian Watershed 
Research Consortium (CWRC), aimed at 
supporting regional efforts to design and conduct 
watershed-level research. 

Though the cumulative effects assessment 
concept has existed for decades, and is enshrined 
in Canadian legislation, there are limitations in 
the effectiveness of its application. Six CWRC 
regional research nodes were formed across 

Canada and focused researchers on one of 
the greatest challenges in environmental 
monitoring today: how to develop and apply 
cumulative effects assessments frameworks, 
structured to support decision-making in land 
use management, natural resource management, 
and impact mitigation.

While heavily involved in all the nodes, 
CRI Science Directors and Associates led 
four of them: the Grand River Watershed 
Program (Ontario); the Northumberland 
Strait Environmental Monitoring Partnership 
(the Maritimes); the Saint John Harbour 

Partners, Collaborators and Funders 

Environmental Monitoring Program (New 
Brunswick); and the Tobacco Creek Model 
Watershed Program (Manitoba).

CRI’s efforts have improved monitoring 
approaches in local watersheds and advanced the 
practice of cumulative effects assessment across 
Canada. They have facilitated diverse multi-
stakeholder partnerships, and led to evidence-
based recommendations to policy makers, 
resource users and managers for examining and 
understanding the impacts of past, current and 
proposed activities on ecosystems.

Development Years
RESEARCH

Academic partners: University of New Brunswick, 
University of Waterloo, Institut national de la recherche 
scientifique, University of Western Ontario, University of 
Prince Edward Island

Federal, municipal, provincial, and regional governments: 
City of Guelph, City of Saint John, Deerwood Soil and Water 

Management Association, Agriculture and Agri-Food 
Canada, Environment and Climate Change Canada, 
Fisheries and Oceans Canada, Grand River Conservation 
Authority, Manitoba Agriculture and Food, Manitoba 
Rural Municipality of Thompson, New Brunswick  
Department of Environment and Local Government, 
Ontario Ministry of the Environment, Region of Waterloo

Funding agency: Canadian Water Network

Industrial partners: Irving Pulp and Paper Ltd., 
Potash Corporation of Saskatchewan, Saint 
John Port Authority

CASE STUDY     3
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Working with  

Government

CRI’s initial promise and increasingly-recognized 
international scientific expertise and reputation 
resulted in innovative multi-year co-location 
agreements for federal scientists, from 
Environment and Climate Change Canada, and 
Fisheries and Oceans Canada, with CRI at the 
University of New Brunswick. 

The co-location has benefited all concerned, 
encouraging ongoing research collaborations. 
Federal government scientists gained ready access 
to science expertise, students and other university 
resources in fulfilling government research 
mandates. CRI benefited by directly impacting 
government programs and policy development, 
with uptake of the Institute’s science into 
national programs and regulatory frameworks, 
including an aquatic health assessment protocol 
and training program (Canadian Aquatic 
Biomonitoring Network; CABIN), and the Agri-
Environmental Standards Initiative that set 
sediment, nutrient and flow guidelines for 
agricultural practices. 

Current collaborations are ongoing to support 
the Canadian Council of Ministers of the 
Environment guidelines for pesticides, the 
development of genomic biodiversity tools for 
aquatic ecosystem assessment through the 
Genomics Research & Development Initiative, 
and the development of a comprehensive 
plan for monitoring Canada’s oil sands mining 
activities through the Canada-Alberta Joint Oil 
Sands Monitoring program.

Over the years these partnerships provided 
significant support to the host university with 
up to a half dozen federal research scientists 
– who lead research projects and university 
committees – and three technical staff located at 
UNB, all with office and laboratory space. Over 
80 students have profited from the opportunity 
to work on applied research projects with direct 
linkages to real-world questions, led by the  
co-located scientists. 

Partners, Collaborators and Funders

Development Years
RESEARCH

Federal government: Environment and Climate Change Canada, Fisheries and Oceans Canada

Co-locating ECCC scientists and technical 
staff at the Canadian Rivers Institute at 
UNB-Fredericton has significantly benefited 
Canadians. The resulting network of 
government and academic researchers, 
students, technicians and postdocs, as well 
as community and industrial partners, has 
improved aquatic environmental monitoring 
and the application of environmental 
regulations nationally and internationally. 
The partnership remains an important part 
of our ongoing strategy to address pressing 
environmental and climate change concerns 
of Canadians.”

– Honourable Catherine McKenna,  
Minister of Environment and Climate Change Canada

CASE STUDY    4

Circumpolar  

Biomonitoring and Reporting

CRI researchers are playing an important 
international leadership role in Arctic 
circumpolar monitoring. 

They are seeking to inform management 
decisions by improving understanding, 
assessment and monitoring of human influences 
on freshwater ecosystems in the Arctic, 
including impacts of mercury contaminants in 
food webs, and climate change consequences on 
biodiversity. CRI scientists at UNB and Wilfrid 
Laurier University are documenting the first 
evidence of permafrost thaw slump impacts on 
stream communities and processes as well as 

undertaking baseline monitoring and natural 
resource cumulative effects and remediation 
studies.

CRI proudly hosts the Secretariat to the 
Circumpolar Biodiversity Monitoring Program-
Freshwater Steering Group, a 10-member 
international expert group. The team has 
developed a Freshwater Monitoring Plan 
outlining an integrated and coordinated 
monitoring approach for freshwater biodiversity 
in the circumpolar region. Through this initiative, 
data on freshwater monitoring activities in 
Canada, and across the circumpolar region, has 

Partners, Collaborators and Funders

been compiled and will form the database for the 
first State of Arctic Freshwater Biodiversity 
Report. 

CRI has been instrumental in developing 
communication and outreach tools, 
methodologies and data management to better 
convey the importance and value of Arctic 
biodiversity and the changes it is undergoing.  As 
agencies, organizations and nations around the 
globe work together to better understand the 
trends in Arctic ecosystems under pressure, CRI’s 
timely and precedent-setting work will continue 
to inform management of northern ecosystems 
in light of continuing climate change impacts. 

Current Years
RESEARCH

Academic partners: Trent University, Université du 
Québec à Chicoutimi, University of New Brunswick, 
University of Waterloo, Wilfrid Laurier University

Federal and territorial governments: Environment 
and Climate Change Canada, Government of 
Northwest Territories, Parks Canada

Funding agencies: International Polar Year, 
Natural Sciences and Engineering Research 
Council

International partners: Canada, Finland, 
Greenland/Denmark, Iceland, Norway, Russia, 
Sweden, United States of America

Non-profit partners: Arctic Council’s Conservation 
of Arctic Flora and Fauna Circumpolar Biodiversity 
Monitoring Program, Polar Continental Shelf Program, 
Polar Knowledge Canada

CASE STUDY     5



13Canadian Rivers Institute: 15 Years of Impact on Aquatic Science and Policy www.canadianriversinstitute.com12

Mactaquac Aquatic Ecosystem Study (MAES) 

“NB Power’s partnership with CRI to investigate options for the future of the 
Mactaquac Dam on the Saint John River in New Brunswick is critical not only 
for residents of eastern Canada and the United States, but worldwide. It will 
provide the model by which such projects are undertaken to understand the 
future of aging hydroelectric dams globally. We look forward to a long-term 
partnership with CRI undertaking some of the most important applied river 
research in Canada. ”

– Gaëtan Thomas,  
President and Chief Executive Officer, NB Power

The Global Implications of  

Managing Large Dam Renewals
The turn of the last century was the beginning of 
the age of dam building.  Now, tens of thousands 
of aging facilities around the world are forcing 
governments and hydroelectric utilities to consider 
the future of dams: to rebuild or remove?  

When New Brunswick Power sought to develop 
scenarios for the future of the Mactaquac hydro-
electric facility on the Saint John River, they 
turned to CRI for help. This has resulted in one 
of the world’s largest dam review and renewal 
projects: CRI’s Mactaquac Aquatic Ecosystem 
Study (MAES) is a multi-year, multidisciplinary 
aquatic research project integrating river and 
reservoir science into a pending multi-billion-
dollar decision and future environmental 
monitoring for this facility. 

CRI researchers are leading this initiative with 
colleagues from around the world. MAES is 
developing approaches and methods to facilitate 

incorporation of aquatic ecosystem science into 
informed decision-making and management.  
It is also providing key tools and technologies 
for other Canadian hydropower renewal 
projects that will inevitably be facing such 
challenging decisions in the future.  

The key outcome is a suite of guidance 
templates for maximizing aquatic ecosystem 
protection related to new dam construction, 
dam rebuilding and refurbishment, and post-
dam-removal river restoration.  NB Power’s 
$2.8-M investment in this project demonstrates 
the significance of this research for sustaining 
its hydropower business model, particularly in 
a changing world of greening economies.  The 
environmental science solutions derived from 
MAES will constitute a future landmark for 
environmental impact assessments in Canada 
and around the world.

Partners, Collaborators and Funders

Current Years
RESEARCH

Academic partners:  Institut nationale de la 
recherche scientifque, Mount Allison University, 
University of New Brunswick

Federal government: Environment and Climate 
Change Canada, Fisheries and Oceans Canada

Funding agencies: Grand Lake Meadows Fund, NB 
Power, Natural Science and Engineering Research 
Council, New Brunswick Environmental Trust Fund, 
New Brunswick Wildlife Trust Fund

Industrial partners: Acadian Caviar, NB Power, 
Prothea Group

Non-profit partners: Atlantic Salmon Conservation 
Foundation, Ocean Tracking Network

CASE STUDY    6



15Canadian Rivers Institute: 15 Years of Impact on Aquatic Science and Policy www.canadianriversinstitute.com14

First Class Facilities  
supporting World-Class Science

Top-notch science requires top-notch 
infrastructure and equipment. CRI’s Science 
Directors have developed innovative research 
technology centres to advance aquatic research 
in Canada and internationally. 

CRI’s Stable Isotopes in Nature Laboratory 
(SINLAB) is a million-dollar stable isotope facility 
at UNB Fredericton, and is one of the first in 
Canada to focus on isotope ecology.  Cutting-edge 
techniques are used to analyze tissue samples for 
ratios of carbon, nitrogen, sulfur, and hydrogen 
isotopes to provide answers to questions about 
both aquatic and terrestrial food web interactions 
and animal migration.  Analyses in the SINLAB 
have linked exposure of aquatic organisms 

to environmental stressors originating from 
agricultural runoff and municipal/industrial 
effluents and better-resolved nutrient and 
contaminant pathways. This research informs 
government and industry about how to regulate 
discharges in the environment to ensure healthy 
ecosystems. The lab has supported over 75 
student research projects as well as the work of 
scientists from 30 universities and 21 countries.

CRI’s UNB Saint John Centre of Excellence for 
Multi-disciplinary River Science was opened 
in 2006. The $5.5-M, 2 storey facility is an 
institutional flagship for collaboration across 
Canada and internationally.  It was funded by the 
federal and provincial governments, including  

$1.8 M via a Canada Foundation for Innovation 
grant. It hosts offices and state-of-the-art 
analytical and molecular laboratories, and 
wet-lab facilities that accommodate saltwater 
and freshwater aquatic biota studies involving 
environmental stressors. 

CRI’s Environmental Chemistry Lab, also 
established in 2006 at UNB Saint John, is a  
one-of-a-kind facility in Atlantic Canada. It 
allows measurement in environmental and 
biological samples of mercury, metals, chlorinated 
pesticides, hydrocarbons, pharmaceuticals and 
algal toxins.  

“CRI connects the dots between research and professional 
development by empowering students with real-world projects 
and opportunities to grow their own networks. Across all 
agencies I work with I can find someone with a connection back 
to the opportunities provided by CRI.  The programs are always 
well rounded – they are based on scientific principles but also 
teach how to engage with stakeholders and communicate their 
work. This balanced approach has exposed students to more 
than just the technical aspects of scientific research.”

– Dr. Sandra Brasfield Newell,  
Research Biologist and Lead, Sustainable Material and Environmental 

Risk Team, Environmental Laboratory, US Army Engineer Research and 
Development Center and former CRI graduate student,  

Vicksburg, Mississippi
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Funders  

Center of Excellence: Canada Foundation for Innovation (CFI), New 
Brunswick Innovation Foundation (NBIF), University of New Brunswick

Environmental Chemistry Lab: Atlantic Canada Opportunities Agency 
(ACOA), BioNB, CFI, and NBIF

Environmental Genomics and Genetics Lab: ACOA, CFI, and NBIF

Stable Isotopes in Nature Laboratory (SINLAB): ACOA and CFI

The lab has contributed to a national assessment 
of mercury in the Canadian environment, and is 
part of the national program to assess the efficacy 
of the 2013 United Nations Environment Program 
Minamata Convention on Mercury, a global treaty 
seeking to reduce anthropogenic mercury emissions. 
These studies meet a world-wide need for an 
improved understanding of food web contamination, 
particularly as related to subsistence fisheries with 
their direct link to human health impacts. 

The CRI is also at the forefront in Environmental 
Genomics and Genetics, and researchers leverage 
cutting-edge molecular tools to study aquatic 
ecosystem health and its response to abiotic 
and biotic stressors. DNA sequencing and gene 
expression analyses are used to measure genetic 
diversity of organisms inhabiting soil and water, and 
characterize invertebrate and fish populations. One 
laboratory, located at UNB Saint John since 2010, uses 
supercomputers to support genetic studies as well 
as changes in the expression of genes. 

Other laboratories led by CRI Science Directors 
at the University of Florida, University of 
Waterloo and Wilfrid Laurier University use 
state-of-the-science technology to assess 

physiological, biochemical and molecular 
changes through advanced molecular biology, 
transcriptomic and proteomic techniques. 

Fostering the Next Generation 
of Water Resource Specialists 
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Since its foundation, CRI has placed significant 
emphasis on meeting the global demand for 
highly qualified professionals and environmental 
scientists in aquatic and watershed sciences. Over 
the past 15 years, via their university research 
programs, CRI Science Directors have supervised 
and mentored more than 450 students. 

Ranging from undergraduates to post-doctoral 
fellows in various disciplines, trainees have come 
from every province and territory in Canada. After 
their time with CRI, students and post-doctoral 
fellows move into the workforce, occupying jobs 
across all provinces in Canada notably in New 
Brunswick (26%) and Ontario (21%). 

CRI is also contributing significantly to attracting 
world-wide intellectual capital to Canada, with 
21% of the Institute’s students coming  from 
countries as diverse as Bhutan, Chile, China, 
Finland, Italy, New Zealand, Romania and Senegal.  
About 40% of CRI’s international alumni continue 
to study further or work  in Canada.

CRI’s most popular non-credit program has been the CABIN 
certification, a partnership between the Institute and 
Environment and Climate Change Canada to develop, deliver 
and use a nationally standardized approach to assessing river 
health using aquatic invertebrates. Since the CABIN online 
training program began in 2008, approximately 1500 people 
have gone through the certification training.

“CABIN is recognized all across Canada, so no matter 
where my career takes me I will be certified and able 
to work in aquatic biomonitoring assessments. I like 
the security of knowing that my skills can be applied in 
any province or any sector.”

– Hilary MacLean,  
Undergraduate Honours student, University of New Brunswick

After CRI students and post-doctoral fellows move into the workforce, they occupy jobs 

across all provinces and territories in Canada and internationally.

“As a modeller, I may not know much about the fish or the bugs 
or the geology, but I get to learn what happens to a system when 
something is added or removed. It’s through the CRI that I have 
this opportunity. I love working at the Institute because it is so 
multi-disciplinary; the collaboration among the researchers in 
different fields is what attracted me here.”

– Dr. Mouhamed Ndong,  
Post-doctoral Fellow, Department of Biology,  

University of New Brunswick, moved to Canada from Senegal
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CRI is an incubator for the next generation of aquatic 
scientists in various sectors and professions, especially: 
natural resource industries and aquatic and environmental 
consultancies; university professors and research 
scientists; and regulators in all levels of government, 
particularly federal government agencies such as 
Environment and Climate Change Canada and Fisheries 
and Oceans Canada.

Providing professional development 
opportunities for aquatic research 
specialists

The CRI Training and Professional Development 
Division custom designs and delivers opportunities 
for CRI students, other university students 
across Canada and internationally, and young 
professionals seeking to be certified or to expand 
their skills. To date, CRI has offered a total of fifty 
different and often-reoccurring non-credit courses, 
workshops, field practicums, and webinars. 

CRI has attracted almost 3000 professional 
development course registrations since 
2011. It has supported over 1800 students 
and professionals over the last 4 years, with 
many coming back several times to take other 
professional development opportunities. 
Participants have been affiliated with 
universities, non-government organizations, 
consulting firms, industries, government 
agencies, and First Nations. 

Individuals come from every province and 
territory across Canada, and internationally 
including the U.S., Costa Rica, Finland, France, 
Italy, Netherlands, Nigeria, Tunisia, and Uganda.

Professionals and community leaders have 
particularly been drawn to CRI’s signature 
offerings including Stream Restoration Design, 
River Habitats and Hydraulics and Backpack 
Electrofishing. 

CRI’s Stream Habitat and Hydraulics course was 
an incredible experience that laid the foundation 
for my future restoration work on a grand scale: 
the Petitcodiac Causeway Dam Removal Project 
in New Brunswick. With Jacques Whitford/
Stantec, I was fortunate to be a part of the team 
that readied the river for the gate opening. My 
background in habitat recovery, learned from 
this course, was important for my involvement 
in this historic river restoration project.” 

– Bronwyn Pavey,  
Project Manager, Wrecks of HMS Erebus and HMS Terror 

NHS (Franklin) I, Parks Canada, Iqaluit, Nunavut
CRI attracts students and post-doctoral fellows from every Canadian province and 

territory with high representation from New Brunswick (28%) and Ontario (21%). 

Another quarter of CRI students originated internationally, including the USA.

Nova Scotia

New Brunswick

Ontario

Quebec

Manitoba

Newfoundland

Prince Edward Island

Other International

United States

British Columbia

Alberta
Saskatchewan

Academic

Consulting

Federal government

Provincial and  
State government

Non-profit

Industry

Other

Of those now in the workforce, 39% are working in 
industry (including consulting), 25% in academia, 27% at 
all levels of government, and 8% in other areas, including 
non-profit organizations.

Where CRI Graduates find Employment:
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In 2011, CRI developed a program 

to further support the professional 

development of CRI students. WATER 

– Watersheds and Aquatics Training in 

Environmental Research – is a training 

program implemented after receiving 

a $1.5-M NSERC CREATE grant. It has 

supported 72 participants so far, with 

over $1 M in financial support to date. 

Thus far, 42 students have completed 

the WATER program.

Partners, Collaborators and Funders 

Delivery partners: Ambrose University, Atlantic Salmon 
Conservation Foundation, Holland College, Mr. Rick Hutchins, New 
Brunswick Community College, Newbury Hydraulics, Maritime 
College of Forest Technology, Stantec

Funding agencies: Canadian Water Network, Environment and Climate 
Change Canada, JD Irving Ltd., Canadian Network of Aquatic Ecosystem 
Services, Natural Sciences & Engineering Research Council’s Collaborative 
Research and Training Experience (NSERC CREATE)  

What’s next for CRI?

“The Canadian Rivers Institute has grown into a network of Canada’s leading 
experts in aquatic sciences who are making a significant impact on policy 
development and management of rivers here at home and abroad. As a new 
member of the CRI management board, I am excited by the potential of the 
next 15 years. The CRI is poised to lead the way in providing solutions for the 
critical issues facing our rivers and estuaries worldwide.”

 – Dr. George Dixon, Vice-President, University Research, University of Waterloo
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In its first 15 years, the CRI has grown into 
an internationally-recognized network of 
professionals committed to advancing research 
to meet the needs of society’s priority issues in 
aquatic science. 

While the vision “to make every river a healthy 
river” remains at the forefront of the Institute’s 
thinking, the reality is much remains to be 
done to understand and mitigate ongoing and 
emerging aquatic health issues in the rivers of 
Canada and beyond. Enhancing the strength of 
CRI’s network nationally and internationally 
remains a priority; growing the active network 
westward across Canada has already begun. 
CRI is also seeking to intensify the depth of 
participation in interdisciplinary research across 
both applied and social sciences.  

Building on the legacy of the first decade 
and a half, CRI researchers are seeking new 
opportunities to apply their skills toward solving 
complex challenges. The focus of the Institute 
continues to be undertaking and facilitating 
scientific research, and translating knowledge for 

partners, including communities, regulators, 
industry, conservation groups, policy 
makers, and water managers.  

CRI remains committed to development and 
mentorship of the next generation of water 
resource professionals to meet growing demands for 
environmental and water professionals in all sectors. 

What’s next for CRI?

♦   Developing the next generation of “big data” 
techniques and platforms to enhance environmental 
assessments and aquatic biomonitoring; 

♦   Leading the science components in a new multi-
partner consortium, the Collaboration for Atlantic 
Salmon Tomorrow (CAST), focused on wild Atlantic 
salmon research and conservation;

♦   Furthering biological and physical predictive 
modeling of freshwater and estuarine 
environments, including those heavily impacted 
by climate change and anthropogenic stressors, 
to produce improved tools for researchers and 
water managers; and

♦   Leading the Secretariat of the international 
Circumpolar Biodiversity Monitoring 
Program-Freshwater to coordinate and 
support the implementation of the Arctic 
Freshwater Biodiversity Monitoring Plan.

The Institute’s future undertakings include:  

The next decade and a half will be critical in securing the health of aquatic ecosystems 
everywhere. The Canadian Rivers Institute will be at the forefront of efforts to do so.
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Former and Current CRI Science Directors  
(previously known as CRI Fellows)

CRI Science Directors are recognized experts in aquatic science who are 
committed to CRI’s vision and have led its scientific, partnership and 
educational activities for 15 years.  They constitute the Science Directors 
Board of the Institute.

Consuelo M. Aguilar, PhD: Research Professor, Department of the Studies for the 
Sustainable Development of Coastal Zones, University of Guadalajara, Mexico (2013 
– present)

David Armanini, PhD: Managing Director of Prothea Group, Milan, Italy (2011 – 
present)

Donald Baird, PhD: Research Scientist, Water Science & Technology Directorate, 
Environment and Climate Change Canada and Visiting Research Professor, 
Department of Biology, University of New Brunswick (2003 – present)

Leif Burge, PhD: College Professor, Okanagan College and Senior Scientist, Fluvial 
Geomorphology, Stantec and former Senior Scientist, Fluvial Geomorphology, 
Environment and Geoscience, SNC Lavalin (2011 –  Present)

Simon Courtenay, PhD: Scientific Director of the Canadian Water Network 
National Centre of Excellence and Professor, School of Environment, Resources and 
Sustainability, University of Waterloo and former Research Scientist, Fisheries and 
Oceans Canada and Visiting Research Professor, Department of Biology, University 
of New Brunswick (2005 – present)

Joseph Culp, PhD: Senior Research Scientist, Water Sciences & Technology 
Directorate, Environment and Climate Change Canada and Research Professor, 
Department of Biology, University of New Brunswick (2002 – present)

Rick Cunjak, PhD: Professor and former Tier I Canada Research Chair in River 
Ecosystem Science, Department of Biology and the Faculty of Forestry & 
Environmental Management, University of New Brunswick (2001 – present)

Allen Curry, PhD: Professor and Cloverleaf/New Brunswick Department of 
Natural Resources Professor of Recreational Fisheries Research, Department of 
Biology and Faculty of Forestry and Environmental Management, University of 
New Brunswick  (2001 – present)

Monique Dubé, PhD: Chief Environmental Scientist, Stakeholder and 
Government Engagement Division, Alberta Energy Regulator and former Adjunct 
Professor, Department of Biology, University of New Brunswick (2011 – 2013)

Michelle Gray, PhD: Assistant Professor, Faculty of Forestry and Environmental 
Management, University of New Brunswick (2006 – 2010 and 2016 – present)

Katy Haralampides, PhD: Professor, Department of Civil Engineering, University 
of New Brunswick (2004 – 2010)

Natacha Hogan, PhD: Assistant Professor, Department of Animal and Poultry 
Science and Toxicology Centre, University of Saskatchewan (2016 – present)

Douglas Holdway, PhD: Professor of Ecotoxicology and Tier I Canada Research 
Chair in Aquatic Toxicology, Faculty of Science, University of Ontario Institute of 
Technology (2011 – present)

Timothy Jardine, PhD: Assistant Professor, School of Environment and 
Sustainability and Toxicology Centre, University of Saskatchewan (2016 – present)

Karen Kidd, PhD: Professor and Tier I Canada Research Chair in Chemical 
Contamination of Food Webs, Department of Biology, University of New 
Brunswick (2004 – present)

Deborah MacLatchy, PhD: Professor, Department of Biology and Provost & 
Vice-President: Academic, Wilfrid Laurier University and former Professor, 
Department of Biology and Dean of Science, Applied Science and Engineering, 
University of New Brunswick (2001 – present)

Kerry MacQuarrie, PhD: Professor and former Tier II Canada Research Chair 
in Groundwater-Surface Water Interaction, Department of Civil Engineering, 
University of New Brunswick (2004 – present)
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Chris Martyniuk, PhD: Associate Professor, Center for Environmental and 
Human Toxicology and Department of Physiological Sciences, University of 
Florida and former Professor and Tier II Canada Research Chair in Molecular 
Ecology, Department of Biology, University of New Brunswick (2009 – present)

Kelly Munkittrick, PhD: Director, Monitoring, Canadian Oil Sands Innovation 
Alliance and former Professor and Tier I Canada Research Chair in Ecosystem 
Health Assessment, Department of Biology, University of New Brunswick (2001 – 
2014)

Bob Newbury, PhD: Newbury Hydraulics (2002–2011) and CRI Emeritus Fellow 
(2011 – present)

Jessica Orlofske, PhD: Assistant Professor, Department of Biological Sciences, 
University of Wisconsin – Parkside (2016 – present)

Scott Pavey, PhD: Assistant Professor and Tier II Canada Research Chair in 
Aquatic Molecular Ecology and Ecological Genomics, Department of Biology, 
University of New Brunswick  (2016 – present)

Stephen Peake, PhD: Professor, Department of Biology, University of New 
Brunswick (2003 – 2011)

Ryan Plummer, PhD: Director and Professor, Environmental Sustainability 
Research Centre, Brock University (2011 – 2016)

Mark Servos, PhD: Professor and Tier I Canada Research Chair in Water Quality 
Protection, Department of Biology, University of Waterloo (2011 – present)

André St.-Hilaire, PhD: Professeur, Hydrologie environnementale et statistique, 
Institut national de la recherché scientifique, Université du Québec (2005 – 
present)

Michael van den Heuvel, PhD: Professor and former Tier II Canada Research 
Chair in Watershed Ecological Integrity, Departments of Biology and Biomedical 
Sciences, University of Prince Edward Island (2005 – present)

Adam Yates, PhD: Assistant Professor, Department of Geography, Western 
University (2012 – present)

CRI Honorary Members
Alex Bielak, PhD (2011): Originating and current member of the CRI Management 
Board, 2001-2010, re-appointed 2016

Susan Farquharson, (2013): CRI Executive Director, 2010-2013

Bob Newbury, PhD (2011) Emeritus Fellow

“I have followed the activities of the Canadian Rivers 
Institute with great interest and admiration since its 
early beginnings. Building on the vision and skills 
of a core team of scientists collaborating across 
two campuses in New Brunswick, the Institute 
has developed successful partnerships with other 
universities, government and industry to become one 
of North America’s leading freshwater research groups. 
This collaborative model ensures that their work not 
only delivers high quality science but is also relevant to 
decision makers. The Institute’s training and outreach 
program has been highly effective in preparing the next 
generation of catchment and freshwater professionals 
for the pressing environmental challenges ahead.”

– Professor Stuart Bunn,  
Director, Australian Rivers Institute at Griffith University, 

Brisbane, Australia

“My relationship with the Canadian Rivers Institute 
over the past 15 years, as both a supporter of their 
youth programs, and as a client utilizing their science, 
has been a very rewarding one. At a time when 
economic and environmental considerations need to be 
evaluated in balance, science-based decision-making 
is of paramount importance and the CRI has made 
significant improvements in how we monitor and manage 
Canada’s rivers and estuaries.  The CRI has consistently 
demonstrated its strengths in knowledge transfer and 
credibility to deliver practical applications of good science 
to the benefit of Canadians.”

– Bill Borland,  
Board of Directors, Environmental Careers Organization 
of Canada and former member, National Roundtable on 

the Environment and the Economy and NB Research & 
Productivity Council and former Chair, Canadian Water 

Network National Centre of Excellence
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This report highlights some of the major contributions by CRI to 

aquatic science in Canada over the past 15 years. It showcases 

the Institute’s high-impact research with significant policy, 

regulatory and management outcomes for river ecosystems, and 

the contribution to professional development of current and future 

water resource specialists that could not be possible without the 

collaborative nature of the CRI network.


