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Executive Summary 
Access to quality water is critical to Alberta’s long-term economic and environmental 

sustainability. Alberta’s water resources continue to be challenged by population growth and the 

influence of climate change. Agriculture, oil and gas, forestry and other industries require a 

secure water supply, and currently, water resources are fully-allocated in some areas of southern 

Alberta. Addressing the water challenges in the province requires continuous innovation based on 

data collection and analysis that is targeted to the desired water management outcomes to close 

the knowledge gaps and develop improved technologies. 

The fourth report of Alberta’s Water Research and Innovation Strategy 2014: A Renewal is a 

summary of progress and impacts resulting from research and innovation activities supported by 

Government of Alberta funding in 2018. Through research and innovation, the strategy delivers 

on the goals set out in 2003 under Water for Life: Alberta’s Strategy for Sustainability. These 

goals are supported by strategic investments made by the Government of Alberta. Alberta’s 

diverse investments help grow and maintain capacity to meet continued and emerging water 

needs.  

Following are examples of key achievements made through research and innovation activities 

under Alberta’s Water Research and Innovation Strategy that are aligned with the Water for Life 

goals: 

 Safe secure drinking water supply – University of Alberta water researchers, in 

collaboration with Professor Monica Emelko, a University of Waterloo expert in water 

quality and water treatment, conducted a three year study on the efficacy of various 

forest harvesting practices in mitigating wildfire risk, in the wake of the 2016 Fort 

McMurray fire, to identify the impact on source water quality. The study presented better 

assessments of the trade-offs between management policies for source water protection 

and drinking water treatment technology reliance for Alberta’s future water supply and 

watershed management. The study delivered new knowledge regarding immediate 

impacts of severe wildfire on water quality and specifically, on drinking water treatability 

after severe wildfires that is applicable across Canada.  

 Healthy aquatic ecosystems – University of Lethbridge-led research is continuing to 

advance understanding of river flow regimes in the South Saskatchewan River Basin. 

The work explores how dam operations and functional flow regimes can benefit 

environmental health while also supporting human uses and economic prosperity. This 



 

Alberta’s Water Research and Innovation Strategy | Annual Report 2018 7 

project quantifies the amount of river water used in evapotranspiration by riparian 

cottonwood ecosystems and determines how evapotranspiration flux is regulated by 

environmental conditions and river flow regulation. 

 Reliable, quality water supplies for a sustainable economy – University of Calgary-

led research aims to develop new treatment solutions for the removal of contaminants, 

particularly silica but also organics and some hardness, using electrocoagulation. This 

would enable increased water recycling while decreasing capital and operating costs at 

in-situ oil sands operations such as steam-assisted gravity drainage. The project involved 

both on-site bench scale and large-scale trials as well as techno-economic evaluation, 

which is required for further development toward commercialization. 

More water research and innovation success stories are highlighted in the Reporting and 

Evaluation section of this report. 

Figure 1 shows how provincial strategic investments, partnerships, and synergies are contributing 

to the research and innovation goals of the provincial water agenda.

                                                      
 Evapotranspiration is the process of evaporating water from leaves through plant transpiration during photosynthesis.  It 
varies because of a multitude of factors like wind, temperature, humidity, and water availability. 
https://climate.ncsu.edu/edu/Evap 

https://climate.ncsu.edu/edu/Evap
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 Figure 1. Overview of Alberta’s Water Research and Innovation activities 
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Introduction 
Access to safe drinking water is a 

fundamental human right and essential for 

meeting basic human needs. Furthermore, 

water is indispensable for healthy 

ecosystems, recreation, agricultural 

practices and all industrial processes and 

therefore, also necessary for economic 

development and growth. The water sector, 

particularly in Alberta, is facing enormous 

challenges due to rapid population growth, 

rising demand for water and climate change.  

Alberta’s population increased by 18.16 per 

cent between 2011 and 2018, and this 

increase is one of the key contributing 

factors leading to the rise in provincial water 

demand1. The effects of climate change 

primarily associated with increasing 

temperatures and evapotranspiration, 

continue to significantly increase water demand across Alberta. In a 2018 CBC news article2, 

Shawn Marshall of the University of Calgary’s geography department said, “water shortages are 

likely the next time a multi-year drought hits Western Canada.”  

While many investments have been made in water innovation in the province, there is a need to 

focus more intensively in this space, to position our province to address the current and emerging 

challenges in the water sector. For example, a recent Calgary Herald news article states that 

Calgary could reach the provincial limit on daily water withdrawals from the Bow and Elbow 

Rivers within less than 20 years3.  

The Government of Alberta released a renewed Water for Life strategy in 2008, which is an 

overarching government-wide strategy to manage water resources in Alberta. This public water 

policy brings people together by driving actions towards clear, specific and measurable goals in 

water management in Alberta. In 2014, AWRIS 2014: A Renewal, was released. The purpose of 

AWRIS is to create and apply relevant, reliable, and credible knowledge that leads to a high-

performing, innovative, and responsive water resource system. The significant investments and 

efforts made by the Government of Alberta have led to noticeable progress in water conservation, 

efficiency and productivity. Alberta’s Economic Development, Trade and Tourism department 



 

10 Alberta’s Water Research and Innovation Strategy | Annual Report 2018 

allocated $25 million in funding for the Water Innovation Program over six years (2016 – 2022) to 

support research and innovation in Alberta’s water resource system. In 2018, the Water and 

Tailings Management and the Alberta Water Research Institute grants were consolidated with the 

Water Innovation Program and the unused funds were merged to bring the total amended grant 

investment to $28.33 million. This investment has been a key implementation tool to achieve the 

strategy outcomes with other provincial investments, and collaborative actions have recorded 

success. In collaboration with other partners, these investments have significantly leveraged 

federal funding. 

While the Water Innovation Program is a key tool to deliver water innovation in Alberta, other 

provincial investments also contribute significant levels of co-funding and collaborative actions for 

water innovation. Therefore, this report describes the progress made towards achieving goals 

outlined in the strategy, both through the Water Innovation Program and other initiatives. 

 

 

 

1https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1710000501&pickMembers%5B0%5D=1.
10&pickMembers%5B1%5D=2.1 

2 https://www.cbc.ca/news/canada/calgary/africa-capetown-water-shortage-drought-canada-
rockies-glacier-1.4564616   

3 https://calgaryherald.com/news/local-news/calgary-could-reach-daily-water-licence-limit-by-2036 

                                                      

https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1710000501&pickMembers%5B0%5D=1.10&pickMembers%5B1%5D=2.1
https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=1710000501&pickMembers%5B0%5D=1.10&pickMembers%5B1%5D=2.1
https://www.cbc.ca/news/canada/calgary/africa-capetown-water-shortage-drought-canada-rockies-glacier-1.4564616
https://www.cbc.ca/news/canada/calgary/africa-capetown-water-shortage-drought-canada-rockies-glacier-1.4564616
https://calgaryherald.com/news/local-news/calgary-could-reach-daily-water-licence-limit-by-2036
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Reporting and 
Evaluation 

Leadership and 
Accountability 

Alberta’s Water Research and Innovation 

Strategy is a Government of Alberta water 

research and innovation initiative led by 

Economic Development, Trade and 

Tourism, and Alberta Environment and 

Parks. The strategy creates and applies 

relevant, reliable, and credible knowledge 

leading to a high-performing, innovative 

and responsive water resources system. 

This report is a collection of data from water 

research community partners and other 

stakeholders including industry and 

environmental non-government 

organizations, and it describes the progress 

made towards achieving the goals outlined in the strategy. 

Report Highlights: 

Enabling Outcomes 

Innovation Focus 

This outcome highlights strategic investments in water-related research and innovation towards 

Water for Life goals. The impact of Alberta’s strategic investments was expanded by collaborating 

with partners. These investments led to the creation of key linkages; fostering of ongoing 

relationships; development/delivery of training sessions; community outreach; support for 

researchers, trainees and research staff; and publication of the research in prestigious national 

and international journals. 

Investments/Leverage  

Key highlight:  

The Water Innovation Program-funded the 

“Enhanced Oil Recovery Produced Water 

Recycling” project that delivered an enhanced 

oil recovery produced water treatment plant 

using Saltworks’ patented advanced 

electrodialysis reversal process, the second 

most widely used membrane desalination 

system in the world. 

 

The completed pilot test showed that all 

performance metrics were met or exceeded. 

The technology could lower oil production costs 

for polymer/waterflood enhanced oil recovery at 

an estimated $1.9 million/year savings for a 

single facility, while reducing volumes of 

freshwater withdrawn from the environment at 

an estimated 63 million m3/year. 
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 Water Innovation Program funded 40 projects supporting improvements in water 

management, policy, planning, regulations, and operational practices. Alberta Innovates 

invested $26.3 million to support projects in various water research themes.  

 Alberta Health’s Health Protection grants provided a total funding of $3.67 million toward 

water research in 2018/19. 

 Fifty-million dollars in direct 

investments by industry and non-

government partners was leveraged 

for water and tailings management.  

 Alberta Innovates water research 

projects have an average leverage 

ratio of 2.3:1, with the greatest 

leverage in Tailings (8:1) and 

Conservation, Efficiency and 

Productivity (2.8:1) projects. 

 University of Calgary water 

researchers received $2.06 million in provincial funding and over $10.44 million from 

other funding sources including federal funding and funding from industry and external 

non-profit organizations. 

 Alberta researchers received support from Canadian Institutes of Health Research, 

Natural Sciences and Engineering Research Council, municipal and other international 

collaborative grants for water-related research projects. 

 University of Alberta water researchers received more than $4.48 million in research 

funding and up to $17.11 million of research funding over 3 - 4 years for water innovation 

research. 

Collaborations/Partnerships  

 Alberta Innovates, Canada’s Oil Sands Innovation Alliance, and Emissions Reduction 

Alberta co-hosted the bi-annual Oil Sands Innovation Summit, June 6-8. The conference 

addressed water, tailings, and land and air issues related to in-situ and mineable oil 

sands development. The summit provides a forum for provincial, national and 

international scientists, industry, government, and other stakeholders to get together and 

learn about knowledge and technology advancements addressing water management, 

and other environmental challenges in Alberta’s oil sands. 

Key highlight:  

University of Alberta water researchers, Drs. 

Ashbolt and Neumann received a CIHR Team 

Grant to “Develop a Framework for Wastewater 

Reuse in Canada: Using Quantitative Microbial 

Risk Assessment, Risk Communication, and 

Community Engagement for Evaluating Water-

Fit-For-Purpose Reuse” ($2.1 million for 2017-

2022).  
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 Alberta Irrigation Projects Association 

continued to collaborate and partner 

with Alberta Agriculture and Forestry, 

and Agriculture and Agri-Food Canada 

on the long term water quality 

monitoring in the 13 Irrigation Districts 

of Alberta. 

 Alberta Agriculture and Forestry 

collaborated with University of Alberta 

researchers in evaluating aquatic 

ecosystem health in relation to nutrient 

concentrations in small streams to 

identify nutrient endpoints for 

agricultural watershed management 

programs. 

 Four irrigation districts collaborated 

with Alberta Agriculture and Forestry 

on a research project to determine 

treatment techniques for control of 

invasive mussels in water conveyance 

infrastructure. Potash is considered 

the best pest management potential to 

treat invasive mussels in water 

conveyance infrastructure. Districts 

contributed access to varying pipeline 

segments. 

 University of Alberta researcher, Dr. 

Vinebrooke collaborated with Alberta 

Agriculture and Forestry to identify 

nutrient loading thresholds of algal 

blooms in agricultural streams.  

 

 

 

Key highlight:  

The University of Alberta’s Southern Rockies 

Watershed project and the allied Natural 

Sciences and Engineering Research Council 

forWater Network for Forested Drinking Water 

Source Protection Technologies include 

partnerships and collaborations with: 

- provincial government water-land 

management agencies (including 

Governments of Alberta and British 

Columbia) 

- national government water-land 

management agencies (Ministry of 

Forests, Lands, Natural Resource 

Operations & Rural Development, Nova 

Scotia Department of Natural Resources, 

Natural Resource Canada, Canadian 

Forest Service and Parks Canada)  

- drinking water providers (Capital Regional 

District [Victoria], Calgary Water Services, 

EPCOR, Regional Municipality of Wood 

Buffalo, Halifax Water); and  

- the industrial forest management sector 

(Canfor, West Fraser, Weyerhaeuser, 

Spray Lake Sawmills).  

These partnerships have enabled 

Government of Alberta investments in water 

research ($1.1 million, 2016-2019) to leverage 

$10 million from other partners. 
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Awareness/Training  

 Engagements at various levels were held ranging from presentations at 

conference/workshops to conducting training sessions for stakeholders.  

 Water experts from the University of 

Calgary and the City of Calgary offered 

behind-the scenes-tours at the Pine 

Creek Wastewater Treatment Centre 

and engaged with the public about key 

issues in wastewater research at the 

“Doors Open YYC” event on  

September 22. The centre is also home 

to the Advancing Canadian Wastewater 

Assets facility, a state-of-the-art facility 

for developing new and more efficient 

wastewater treatment processes. 

 As a result of the concerns that followed the 2018 fire season in western Canada, Dr. 

Silins (University of Alberta) participated in eight interviews including a full-day tour of the 

Kenow Mountain wildfire in Waterton Lakes National Park with provincial and national 

print and radio media agencies in August and September. 

 Dr. Vinebrooke (Freshwater Biodiversity Laboratory, University of Alberta) participated in 

media interviews concerning cyanobacterial bloom monitoring in Alberta, including CBC 

Radio, CTV Morning and CHED 630 Radio. 

Published Research  

 Alberta researchers have published more than 240 peer-reviewed papers on water-

related issues through the Water Innovation Program since 2013. 

 Some of the published papers with practical applications include:  

- “Persistence of infectious Enterovirus within free-living amoebae - A novel 

waterborne risk pathway?” published in Water Research Journal 11(144). 

Key highlight:  

The Working Well Program celebrated their  

10-year anniversary. This program provides 

rural Albertans with information and resources 

to help them manage their water wells. Over the 

course of the program, it has delivered 254 

workshops to 6,900 people in 172 Alberta 

communities 

(http://aep.alberta.ca/water/education-

guidelines/working-well/default.aspx). 

http://aep.alberta.ca/water/education-guidelines/working-well/default.aspx
http://aep.alberta.ca/water/education-guidelines/working-well/default.aspx


 

Alberta’s Water Research and Innovation Strategy | Annual Report 2018 15 

- “Flood and Infectious Disease Risk 

Assessment” published in the book 

Health in Ecological Perspectives in 

the Anthropocene by Springer.  

- “Bringing 20th century water projects 

into the 21st century: The case for 

revisiting dam operations in Alberta, 

Canada” published in Canadian Water 

Resources Journal 43(3). 

- “UV inactivation of human infectious 

viruses at two full-scale wastewater 

treatment plants in Canada” published 

in Water Research Journal 147: 73-81. 

- “The Irrigation Effect: How River 

Regulation Can Promote Some 

Riparian Vegetation” published in 

Environmental Management Journal 

61(4). 

- “Functional flows: An environmental 

flow regime supports cottonwood 

colonization and growth along the 

Waterton River, Alberta” published in 

Restoration Ecology 26(5). 

- “Climate change and hydrology at the 

prairie margin: Historic and prospective 

future flows of Canada's Red Deer and 

other Rocky Mountain rivers” published 

in Hydrological Processes 32(17). 

- “Water and energy fluxes over northern prairies as affected by chinook winds and 

winter precipitation” published in Agricultural and Forest Meteorology 248.  

- “Hydroclimatic drivers of the growth of riparian cottonwoods at the prairie margin: 

River flows, river regulation and the Pacific Decadal Oscillation” published in 

Dendrochronologia 51.  

Key highlight:  

Drs. Cathy Ryan and Gerald Osborn and 

graduate student Jason Abboud published the 

paper “Research on groundwater flooding in a 

river-connected alluvial aquifer” in the Journal of 

Flood Risk Management 11(4). The field study 

demonstrated that the propagation of an 

increased river stage into the aquifer could have 

been responsible for the observed groundwater 

flooding. Groundwater flooding from the Elbow 

River – as opposed to river flooding overland – 

caused significant damage to Calgary homes. 

The findings were shared with The City of 

Calgary, and suggested that the flooding 

prevention program should be expanded 

further. The researchers also suggested 

measures that can be put in place for 

homeowners living in flood zones and their 

insurers. 

 

Dr. Vinebrooke and his team published the first 

peer-reviewed article on the protocol for 

conducting automated cyanobacterial cell 

enumerations using advanced flow cytometry in 

Limnology and Oceanography: Methods 16, as 

“High-resolution imaging particle analysis of 

freshwater cyanobacterial blooms.” 
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Policies, Processes, Practices and Programs 

 The Southern Rockies Watershed 

Project (University of Alberta) provided 

advice and analyses to Parks Canada 

(Waterton Lakes National Park) on 

post-fire hydrological hazards. It also 

assisted with development of a real-

time early warning framework for 

protection of Parks Canada personnel, 

public visitors, and parks infrastructure 

from potential flooding after the Kenow 

Mountain wildfire. 

 University of Calgary researchers have 

developed a hydrogeological model to 

demonstrate that the propagation of increased river stage into aquifer could have been 

responsible for the observed groundwater flooding. The findings have been shared with 

The City of Calgary and suggested measures that can be put in place for homeowners 

living in flood zones and insurers. 

 Alberta Energy Regulator and Alberta Geological Survey collaborated with Deltares, an 

independent institute for applied research in the Netherlands, on the closure of a large 

commingled gas field. 

 Southern tributary districts of Alberta Irrigation Projects Association (St. Mary River 

Irrigation District, Taber Irrigation District and Raymond Irrigation District) initiated work 

on a draft water sharing agreement that sought to bring all license holders together to 

determine mutually agreeable terms and conditions. The agreement can be used to 

ration access to water fairly in the event of future water supply shortages in this area. 

Knowledge Sharing  

 Improved sharing and accessibility of data on water related issues through online portals, 

websites, seminars and conferences. 

 Alberta Innovates staff gave more than a dozen presentations on the Water Innovation 

Program and water related issues to industry, post-secondary students, teachers, 

government, and other water stakeholder groups.  

Key highlight:  

The Alberta Health Services cyanobacterial 

bloom public health advisory process monitors 

high-use recreational beaches for 

cyanobacterial blooms, conducts human health 

risk assessments and issues public health 

advisories blooms exceed safe thresholds. This 

process has been in place (and managed at a 

provincial level) since 2010 and is refined 

annually based on research and assessment 

conducted using Alberta Health funding. 
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 Alberta Energy Regulator and 

Alberta Geological Survey 

participated in and/or coordinated 

14 workshops and conferences with 

the purpose of knowledge sharing, 

networking and relationship 

building.  

Key highlight:  

Viewership on the Working Well website almost 

doubled with 4879 unique page views up from 

2606 in 2016.  

 

The web site www.albertaclimaterecords.com 

had, according to Google Analytics, 1,793 new 

viewers, mainly from Alberta, but also from B.C. 

and the U.S., Russia, the U.K., Brazil, China, 

Japan, Italy, and other countries. The cities with 

the most viewers include Calgary, Edmonton, 

Lethbridge, and Boston. The author, Dr. 

Kienzle, knows that at least six high schools in 

Alberta are using the site in some of their 

classes. 

http://www.albertaclimaterecords.com/
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Innovation Platforms 

Technological and organizational environments are conducive to discovery and application, 

fueling innovation in Alberta’s water resource system. 

Infrastructure  

 The Government of Alberta continues 

to support funding for equipment and 

research infrastructure in Alberta’s 

post-secondary institutions, and 

multidisciplinary research programs. 

 Ten institutions have received direct 

funding from Alberta Innovates to 

support innovation and infrastructure 

in Alberta including the University of 

Alberta, University of Calgary, 

University of Lethbridge, SAIT and 

NAIT.  

 Government of Alberta’s Campus 

Alberta Innovation Program and 

University of Alberta’s startup grants 

provided Dr. Faramarzi the 

opportunity to expand research 

capacity and establish the Watershed 

Science and Modelling Laboratory at 

the Department of Earth and 

Atmospheric Sciences, University of Alberta. The laboratory accommodates several PDF, 

PhD, MSc and undergraduates in a collaborative office space and the laboratory is one of 

the largest Windows-based academic computing cluster in Canada. 

 

 

 

 

Key highlight:  

Economic Development, Trade and Tourism’s 

Research Capacity Program invested $2.62 

million in water-related research projects. 

Alberta Health supported infrastructure and 

equipment in 2018/19 by providing total funding 

of $1.32 million to different laboratories 

including the Alberta Centre for Toxicology at 

the University of Calgary, Biogeochemical 

Analytical Service Laboratory, Environmental 

Microbiology Laboratory and Freshwater 

Biodiversity Laboratory at the University of 

Alberta. These grants support infrastructure and 

laboratory equipment for the development of 

new analytical techniques for water related 

research projects. 
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Foster Pan-Alberta Knowledge  

 Alberta Innovates sponsored the bi-

annual Navigate 2018 event hosted by 

Inside Education. Alberta high school 

students and teachers investigated 

science, technology, environment, 

issues and careers related to Alberta’s 

environment - our water and natural 

resources. After participating in this 

Leadership Summit, the school teams 

formulated plans to build and foster 

education and action in their schools 

and communities. Inside Education 

engaged Alberta Innovates in the lead-

up to Navigate 2018, ensuring current 

water issues were featured. The event 

was attended by 120 high school 

students from across Alberta. 

 The annual Alberta Innovates Water 

Innovation Program forum provides direct linkages between post-secondary institutions, 

provincial and municipal governments, corporate partners, non-government 

organizations, and watershed monitoring groups. More than 149 people registered and 

attended the event.  

 The Government of Alberta’s Working Well program held 29 public workshops reaching 

705 participants.  

Data and Information Access  

 Alberta Innovate’s online, publicly-available Water Innovation Program database lists 

current and past projects with summaries. 

 Alberta Energy Regulator/Alberta Geological Survey website improved access to water 

data and information. A numerical groundwater flow model by Alberta Geological Survey 

was publicly released for the first time on the Alberta Energy Regulator website. 

                                                      
   https://albertainnovates.ca/funding/water-and-land/water-innovation-program/ 
 https://ags.aer.ca/  

Key highlight:  

In May, the Southern Alberta Institute of 

Technology hosted the Bow River Basin 

Council Science Forum. The forum brought 

together researchers from the University of 

Calgary, SAIT and leaders and practitioners 

from the City of Calgary as well as some 

industry and non-government organization 

participants to discuss the latest research 

addressing challenges in the Bow River 

watershed. University of Calgary researchers 

gave 13 oral and poster presentations in 

diverse areas including watershed, aquatic 

environmental assessment, and ecosystem and 

human health impacts. 

https://albertainnovates.ca/funding/water-and-land/water-innovation-program/
https://ags.aer.ca/
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 The Alberta Public Health Information Network# was publicly launched in February. This 

online data visualization tool provides water chemistry data from private drinking water 

wells to the public along with other 

environmental and public health 

information. 

 The Alberta Water Council 

website## houses a wealth of 

reports on provincial solutions to 

water management challenges and 

opportunities in Alberta. There is 

also a YouTube channel with 

informative videos about the 

council’s processes and key water 

management topics.

                                                      
# http://aephin.alberta.ca/ 
## www.awchome.ca 

Key highlight:  

Alberta Innovates continues to support Alberta 

WaterPortal, a website and community of water 

users. The Alberta WaterPortal provides all 

Albertans access to the knowledge needed to 

make better water management decisions. New 

content was developed for the WaterPortal 

through the project titled “The Future of Water: 

Engaging Albertans in the Water-Energy-Food 

Nexus.” 

http://aephin.alberta.ca/
http://www.awchome.ca/


 

21 Alberta’s Water Research and Innovation Strategy | Annual Report 2018 

Innovation Capacity 

Water research and receptor capacity enables knowledge to be effectively mobilized to create 

innovative solutions for Alberta’s water resource system. 

Assessment of this outcome is dependent on the effective transmission of water research 

knowledge from generators to users, leading to the creation of innovative solutions to provincial 

water-related challenges. 

Recruit and Retain Researchers  

 Comprehensive Academic and 

Research Institutions retained several 

distinguished Chairs: 

- University of Alberta: Tier I and II 

Canada Research Chair; Campus 

Alberta Innovation Program 

Chair; Alberta Innovates 

Translational Health Chair; 

Natural Sciences and 

Engineering Research Council 

Associate and Senior Industrial 

Research Chairs. 

- University of Calgary: Canada 

Research Chair Tier I and II; 

Campus Alberta Innovation 

Program Chair; Natural Sciences 

and Engineering Research 

Council/City of Calgary Industrial 

Research Chair; Natural 

Sciences and Engineering 

Research Council- Industrial 

Research Chair, and Chair in 

Natural Resources Law. 

- University of Lethbridge: Canada 

Research Chair Tier II; Campus 

Alberta Innovation Program Chair 

and University of Lethbridge 

Key highlight:  

Alberta Innovates continued supporting 

retention of existing scientific and research 

capacity through university research chairs. 

Some of the water-related chairs supported 

include: Natural Sciences and Engineering 

Research Council for Colleges for Optimization 

of Once Through Heat Recovery Steam 

Performance to increase Water Recycling and 

Reduce Fouling and Greenhouse Gas 

Emissions; Natural Sciences and Engineering 

Research Council Associate Industrial 

Research Chair in Sustainable Urban Water 

Development; Senior Industrial Research Chair 

in Oil Sands Water Treatment; and Alberta 

Innovates Translational Health Chair in Water 

Borne Disease Prevention. 

 

Through the Research Capacity Program, 

Economic Development, Trade and Tourism 

funds the Campus Alberta Innovation Program 

Chairs. Research Capacity Program funding is 

currently supporting Campus Alberta Innovation 

Program Chairs in water-related research 

including four at the University of Alberta, two at 

the University of Calgary, two at the University 

of Lethbridge, and two at Athabasca University. 
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Board of Governors Research Chair. 

 Economic Development, Trade and Tourism, and Alberta Advanced Education supports 

Mitacs, a national not-for-profit organization that delivers research and training programs 

with national and international collaborations through three internship programs: 

Accelerate, Elevate, and Globalink.  

 Retention of key researchers led to the retention, recruitment and training of several 

graduate students, post-Dr.al fellows and technologists. 

Research to Practice – further translated into policy implementations and 

technology deployment 

 A number of technologies funded 

under the Water Innovation 

Program are in the final stages of 

development/demonstration. 

Examples include: Swirltex, 

Saltworks, SewerVue and 

Waterwerx.  

 Dr. Pang is leading the 

implementation of validated 

Enterococcus quantitative 

polymerase chain reaction methods 

in ProvLab to improve Recreational 

Water Quality testing in Alberta. 

 Alberta Health provided information 

to the Governments of New 

Brunswick and Saskatchewan 

about recreational water quality monitoring indicators, including Enterococcus 

quantitative polymerase chain reaction methods, and recreational water safety plans.  

 Dr. Wiseman is studying the organics associated with the bioaccumulation of oil sands 

process-affected water. The research findings are shared with Alberta Environment and 

Parks, charged with evaluating information needs for a risk assessment for a proposal for 

pilot treated oil sands process-affected water return to the Athabasca River. The 

information will inform release of oil sands process-affected water to the receiving 

environment. 

Key highlight:  

A laboratory pilot project was undertaken with 

10 partner recreational beach sites to evaluate 

transportation of samples and use of 

Enterococcus as the new indicator for fecal 

contamination in recreational water in Alberta. 

This pilot required collaboration between 

Alberta Health Services, beach operators, 

including several operated through Alberta 

Environment and Parks, the University of 

Alberta Environmental Microbiology Laboratory, 

and the Alberta Public Laboratories Provincial 

Laboratory to analyze samples for 

Enterococcus. 
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 Dr. Gamal El-Din, in collaboration with Imperial Oil developed a biomimetic extraction – 

solid phase microextraction technique for the analytical and toxicological evaluation of 

bioavailable naphthenic acids from oil sands process-affected water. 

Transdisciplinary Research  

 Water Innovation Program projects continue to leverage provincial, national and 

international expertise. 

 Dr. Susana Kimura-Hara 

(University of Calgary) joined the 

multidisciplinary forWater 

Network, a Natural Sciences 

and Engineering Research 

Council Network for Forested 

Drinking Water Source 

Protection Technologies. 

 Drs. Kinniburgh and Huang are 

working with Leland Jackson at 

Advancing Canadian 

Wastewater Assets and Norma 

Ruecker at the City of Calgary. 

This is a University of Calgary 

and City of Calgary partnership 

that researches wastewater 

treatment. 

 Teams investigating the 

opportunities and risks associated with stormwater use, led by Drs. Neumann and 

Ashbolt at the University of Alberta, are informed by interdisciplinary science, policy, 

regulatory and stakeholder advisory committees to ensure the research addresses risks 

identified by multiple stakeholders, and to provide results meaningful to policy, regulation, 

and operations. 

 University of Alberta researcher, Dr. Faramarzi has formed a transdisciplinary team from 

different disciplines such as hydrology, geology, ecology, biology, engineering, and 

economy-policy. 

 University of Calgary water researchers collaborated with researchers from 75 

organizations in 20 countries. 

Key highlight:  

The Water Innovation Program funded 

“Adapting to changing water in Alberta” 

research team included expertise in modelling, 

hydrology, glaciology, groundwater, biodiversity, 

agriculture, economics, climatology and 

stakeholder engagement. 

 

Dr. Neumann’s Alberta Innovates’ funded 

project titled “Evaluating Microbial Risks and 

Performance Criteria for Safe Management of 

Stormwater and Rainwater Use in Alberta” has 

a transdisciplinary team composed of 

collaborators from the Government of Alberta, 

municipal governments and other organizations. 
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Awards/Recognition  

 The Government of Alberta supports the Emerald Awards, which recognizes outstanding 

environmental achievements across all sectors. The Working Well Program was 

recognized as a 27th Annual Emerald Award Finalist. 

 University of Lethbridge water-

related researchers, Drs. 

Wiseman and Flanagan, were 

awarded Canada Research Chair 

(Tier II) and University of 

Lethbridge Board of Governors 

Research Chair, respectively. 

 University of Calgary water-related 

researchers are recognized for 

various awards including: 

- Dr. Trifkovis – Killam 
Research and Teaching 
Award; 

- Dr. Nassar – Association of 
Professional Engineers and 
Geoscientists of Alberta Early 
Accomplishment Award; 

- Dr. Achari – Science Technology Engineering and Mathematics Award and the 
Immigrants of Distinction Awards; and 

- Drs. Ryan and Hall – University of Calgary Peak Scholars Community. 

 University of Alberta water-related researchers are recognized for various awards 

including: 

- Dr. Naeth – the “University Cup”; also named the new Director of Future Energy 

Systems; 

- Dr. Li - awarded Canadian Research Chair (Tier 1); 

- Dr. Le – the University of Alberta “University Cup”; 

- Dr. Ullah – Faculty of Agricultural Life and Environmental Sciences Research, and 

Innovation Award for outstanding research contributions in 2018;  

- Dr. Pang – 2018 President’s Excellence Award – Outstanding Achievements in 

Key highlight:  

In February, the research team for “The future 

of water supply and watershed management in 

Alberta: Best source-to‐tap practices for source 

water protection in the eastern slopes” received 

a letter of appreciation from Richard Manwaring 

(Assistant Deputy Minister, B.C. Forests, Lands, 

Natural Resource Operations & Rural 

Development) for post‐fire emergency risk 

assessment assistance from Silins and Emelko 

(including delivery of a September 2017 

workshop) to the B.C. government, regional 

resource managers, Interior Health, and 

Indigenous agencies supporting post‐fire water 

risk assessment. 
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Innovation and Research; and 

- Dr. Chang – 2018 Canadian Soil Science Society Fellow Award. 

 Caitlyn Donadt (Fisheries and Aquatic Conservation Laboratory, University of Alberta) 

was awarded a Natural Sciences and Engineering Research Council Canadian Graduate 

Scholarship, a Queen Elizabeth II Graduate Scholarship and a Martin J Paetz Memorial 

Graduate Award in Fisheries Management.  

Provincial Water-related Post-secondary Programs:  

 Information for the water-related programs offered by various post-secondary institutions 

in Alberta provided in Figures 2, 3 and 4.  

 From the 2015/16 session to the 2017/18 

session, there was an average of 59 

students enrolled in masters 

programming at Alberta post-secondary 

institutions with water as an element of 

their course work. This figure has been 

relatively stable overtime, and it indicates 

post-secondary contributions to knowledge in the area of water. These figures are not 

directly related to current or future research capacity, as there are many other 

determinants in the pursuit of a PhD program and a focus on water research. 

 There is a three per cent increase in independent academic enrolment compared to the 

2017 report. 

Key highlight:  

The total number of enrolments for the 2017/18 

session is 2,026 – an increase of two per cent 

compared to the 2016/17 session. 
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Figure 2. Number of water-related programs offered by various post-secondary institutions and 
percentage of enrolments (data provided by Alberta Advanced Education) 

*(multiple programs can exist within categories and therefore actual program totals vary from information 
presented) 

 

 

Figure 3a. Number of academic water-related programs in various post-secondary institutions 
based on credentials (data provided by Alberta Advanced Education)  
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Figure 3b. Number of academic water-related specializations in various post-secondary institutions 
based on credentials in 2015-16 (data provided by Alberta Advanced Education)  

    *(multiple specializations can exist within a program) 

 

Figure 4. Number of enrolments in water-related programs offered by various post-secondary 
institutions based on credentials (data provided by Alberta Advanced Education) 
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Appendix 1 
Table 1: Summary of the results achieved under outcome “Innovation 

Focus” 

Action 
IF-1 Implement mechanisms that engage government, academia, and industry in the 
assessment of water research and innovation priorities, key opportunities and principle 
initiatives 

Indicator Conference and workshops are held to engage government, academia and 
industry that will inform priority decisions and identify opportunities and 
initiatives 

Results 
 Alberta Innovates hosted the annual Water Innovation Program Forum 

in May. The forum provides direct and key linkage between researchers, 
governments, corporate partners, non-government organizations, and 
watershed and local monitoring groups. New partnerships and 
opportunities are identified at the forum. 

 Alberta Innovates, Canada’s Oil Sands Innovation Alliance and 
Emissions Reduction Alberta co-hosted the bi-annual “Oil Sands 
Innovation Summit” in June. The conference addressed water, tailings, 
land and air issues related to in-situ and mineable oil sands 
development. The summit provides a forum for provincial, national and 
international scientists, industry, government and other stakeholders to 
get together and learn about knowledge and technology advancements 
addressing water management and other environmental challenges in 
Alberta’s oil sands. 

 Alberta Environment and Parks hosted the following workshops: 

- Water Threats Workshop in November. The water threats workshop 
focused on the identification of future risks to Alberta’s surface and 
groundwater resources. The goal of the workshop was to agree 
upon a list of high-priority risks/threats to water quality and quantity 
along with ecosystem structure, function and processes. The 
objective of the workshop is to identify authorship teams to lead the 
development of either a special issue in a journal or a dedicated 
report to the major past and present water threats in Alberta. 
Organizations represented included the Alberta government, the 
Universities of Lethbridge, Calgary, Alberta and Victoria, Fiera 
Consulting, and others; and 

- Advancing Citizen Science in Alberta: Changing Perspectives, 
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Breaking Barriers Workshop in September in collaboration with the 
Miistakis Institute. The workshop provided an opportunity for 
knowledge exchange and co-learning between practitioners, experts 
and resource managers on the value and benefits of place-based 
citizen science in understanding environmental change.  

 The principal investigators of the Future Energy Systems Theme on 
“Resilient Reclaimed Land and Water Systems” at the University of 
Alberta delivered several keynote lectures and oral presentations at 
various conferences and workshops to disseminate the theme’s 
outcomes and develop new collaborations some of which are: 

- Dr. Chang gave an oral presentation at the Asia Pacific 
Bioinformatics Conference, Foshan, China in November. The 
presentation focused on “Characterizing and Optimizing Biochars for 
Contaminant Removal from Wastewater”; 

- Dr. Anne Naeth gave an oral presentation for the Helmholtz 
Delegation visiting the University of Alberta in September. The 
presentation was on the Resilient Reclaimed Land and Water 
Systems Theme's research and linkages to the previous Helmholtz-
Alberta Initiative; 

- Dr. Gamal El-Din gave oral presentations titled “Membrane 
Bioreactor with Ozonation Pre-treatment: A Competent Candidate 
for Recalcitrant Industrial Wastewater Treatment” and “Treatment 
Strategies for Municipal Wastewater During Dry and Wet Weather 
Conditions,” respectively, at the Euromembrane 2018 conference 
held in Valencia, Spain in July, and the Water Talks, Tongji 
University, University of Alberta seminar held in September; and 

- members of the Future Energy Systems theme on “Resilient 
Reclaimed Land and Water Systems” attended the First Annual 
Future Energy Systems Research Symposium, University of Alberta 
held in March, the Canada’s Oil Sands Innovation Alliance 
Innovation Summit held in June, and the second annual Future 
Energy Systems Open House, University of Alberta held in October. 

 Dr. Faramarzi and research team at the University of Alberta: 

- gave four presentations titled: “Application of SWAT-MODFLOW 
Software to Evaluate Groundwater-Surface Water Interaction in 
West-Central Alberta”, “Modelling hydrology for studying future 
water supply and adaptation in Alberta,” “Modelling hydrology and 
water quality of Elbow River watershed, Alberta, Canada” and “The 
virtual water content of barley production in Alberta: implication for 
water use and yields to 2064” at the Resources for Future 
Generations conference held in the city of Vancouver in June; 

- presented the “Challenges from input data to hydrology and climate 
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change” and “Adapting to changing water in Alberta: assessment of 
future water endowments to study regional water, food, energy, and 
environment dynamics” at the Canadian Geophysical Union 
conference held in the city of Niagara Falls, Ontario in June; 

- gave the presentations titled “Assessment of future water 
endowments: establishing a robust foundation to study regional 
water, food, energy, and environment dynamics” and “Modeling and 
uncertainty analysis of wetland’s water storage volume in Alberta, 
Canada” at the 8th GEWEX Open Science Conference: Extremes 
and Water on the Edge held in the town of Canmore in May;  

- presented the presentations titled “Modelling hydrology for studying 
future water security and adaptation in Alberta” and “Quantifying 
changes in flood regimes and frequency curves under climate 
change in Alberta” at the Alberta Environment and Parks Hydrologist 
meeting, SWAT workshop held in the city of Edmonton in 
September; and 

- gave a presentation titled “Assessment of water resources 
endowments: establishing foundation to study water-food-energy 
and environment dynamics” at the Campus Alberta Innovation 
Program Chair conference held in the city of Lethbridge in March. 

 Dr. Sadrzadeh participated in a seminar/workshop that was held to 
engage Suncor Energy, Devon Energy (now Canadian Natural 
Resources Limited) and Suez Water on high temperature treatment of 
steam-assisted gravity drainage produced water. A project is started 
with these companies on the development of a high temperature 
membrane setup as a result of this workshop. Also held two workshops 
at Canada’s Oil Sands Innovation Alliance’s Innovation Summit in the 
city of Calgary on membrane fabrication methods, and membrane 
application for oil sands produced water treatment. 

 Dr. Le and colleagues from the Division of Analytical and Environmental 
Toxicology, University of Alberta: 

- organized and co-chaired the environment sessions at the 101st 
Canadian Society for Chemistry conference in the city of Edmonton 
in May. Presented several lectures and posters; 

- presented an invited lecture “Determination of human exposure to 
arsenic species and the associated health effects” at the Peking 
University Advanced Research Workshop on Environment and 
Health held in Beijing, China in May; and 

- presented an invited lecture “Characterization of arsenic metabolites 
using chromatography and mass spectrometry” at the 47th 
International Symposium on High Performance Liquid Phase 
Separations and Related Techniques, held in Washington, D.C., 
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United States in July. 

 Dr. Adamowicz at the University of Alberta: 

- gave a plenary presentation titled “What makes markets for 
ecosystem services work?” at the Alberta Land Institute annual 
conference held in Edmonton in May; 

- gave a webinar presentation titled “Urban water sustainability and 
natural asset planning” as part of the Blue Dialogue Webinar series 
in October; and 

- gave a webinar presentation titled “What makes markets for 
ecosystem services and green infrastructure work?” at a webinar for 
the Ecosystem Services and Biodiversity Network in November. 

 Dr. Huang (Alberta Centre for Toxicology, University of Calgary) 
participated in the Oil Sands Process-affected Water Initial River 
Baseline Study science team meeting and presented the water 
cytotoxicity method as one of the study methods in the city of Calgary in 
July. 

 Drs. Vinebrooke and Graham (Freshwater Biodiversity Laboratory, 
University of Alberta) participated in the annual conference of the 
Association of Sciences of Limnology and Oceanography, in the city of 
Victoria, B.C. in June. This is an organizational meeting with Fluid 
Imaging Technologies Inc. to arrange for 2019 beta-testing their next 
generation of technology (CyanoCam) for enumeration of cyanobacteria 
in surface water samples. 

 Caitlyn Donadt (Fisheries and Aquatic Conservation Laboratory, 
University of Alberta) presented a poster “Comparing fish contaminant 
levels in the Red Deer River by species and location” at the Canadian 
Conference for Fisheries Research /Society of Canadian Limnologists 
conference in the city of Edmonton in January. 

 Dr. Poesch (University of Alberta) organized the Canadian Conference 
for Fisheries Research in January 2018. This conference has been held 
annually in Canada since 1948 and is the largest and best-known 
gathering of national and international marine and freshwater fisheries 
scientists. There were 665 contributors (all identified authors) from six 
countries and all Canadian provinces and territories. The majority of 
contributors were from academia (450 from 52 universities), however 
industry (71 contributors from 26 companies), provincial government (82 
contributors from Government of Alberta), and federal governments (92 
contributors) were also well represented. 

 Dr. Ulah and his research team at the University of Alberta: 

- presented the “Poultry Industry Water Purification using Novel 
Membrane” at both Western Poultry Conference and Prairie Poultry 
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Meeting held in the city of Red Deer in February and in the city of 
Edmonton in May; 

- gave a presentation titled “Chicken feathers based novel adsorbent 
for industrial wastewater treatment” at the Land Use conference held 
in the city of Edmonton in May; 

- presented the “Novel nanostructured chicken Feathers/graphene 
oxide hybrid membrane for water purification” at the 30th Canadian 
Material science conference held in the city of Edmonton in June; 

- presented a poster titled “Chicken Feathers Derived Membranes for 
Water Purification” at the 5th Alberta Nano Research Symposium 
held in the city of Red Deer in May. This presentation also received 
the first prize Nanoscale Horizon Poster Award sponsored by the 
Royal Society of Chemistry; and 

- gave a presentation titled “Preparation and characterization of 
Graphene Oxide based membrane for water purification” at the 20th 

International Conference on Emerging Materials and 
Nanotechnology held in the city of Vancouver in June. 

 Drs. Siddique and Ullah’s research team at the University of Alberta: 

- gave an oral presentation titled “Low cost biopolymers as 
adsorbents” at the Future Energy Systems Research Symposium, 
University of Alberta held in the city of Edmonton in March; 

- presented the “Development of keratin derived biopolymers and 
their utilization for simultaneous removal of contaminants and 
consolidation of oil sands tailings” at the 101st Canadian Chemistry 
Conference and Exhibition held in the city of Edmonton in May; 

- gave an oral presentation titled “Keratin biopolymers for dewatering 
and consolidation of oil sands tailings” at Canada’s Oil Sands 
Innovation Alliance Oil Sands Innovation Summit, held in the city of 
Calgary in June; and 

- presented the “Low cost bio-based sorbents for simultaneous 
removal of various contaminants from wastewaters generated during 
energy production” at the Resilient Reclaimed Land and Water 
Systems Theme Workshop, University of Alberta held in the city of 
Edmonton in December. 

 Dr. Siddique and research team at the University of Alberta:  

- delivered a keynote on “Keratin-derived biopolymers for industrial 
wastewater treatment” at the International Conference on Materials 
Research and Development held in Prague, Czech Republic in 
October; 
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- attended the Base Mine Lake Research Technical Advisory Panel 
Workshops organized by Syncrude Canada Ltd. with Dr. Ulrich held 
in the city of Edmonton in February and November and presented 
the results “Chemical flux across fluid fine tailings-water interface in 
laboratory columns simulating Base Mine Lake”; 

- gave the oral presentations titled “Methanogenesis, nutrient 
availability, mineral transformations and partitioning of constituents 
of concern in oil sands tailings under End Pit Lake Scenario” and 
“Distinguishing natural from anthropogenic inputs of arsenic and 
selenium to the lower Athabasca River watershed: An 
interdisciplinary, multimedia study” at the 101st Canadian Chemistry 
Conference and Exhibition held in the city of Edmonton in May; and 

- presented in collaboration with Dr. Gupta’s research associate a 
presentation titled ”Bitumen upgrading and demetallization with 
supercritical carbon dioxide and water” at the 27th Conference on 
Impacts of Fuel Quality on Power Production and the Environment 
held in the hamlet of Lake Louise in September. 

 Dr. Rood and his research team at the University of Lethbridge: 

- gave a keynote at the banquet presentation titled “The Parched 
Oldman: A Century of River Regulation from the Crown of the 
Continent“ to the Canadian Council for Fisheries Research annual 
meeting held in the city of Edmonton in January; 

- presented an oral presentation titled “Ecosystem-atmosphere 
interactions and water-use in cottonwood riparian forests” at 
Université de Sherbrooke, Quebec in February; and 

- presented “Collateral Benefits: River Flow Normalization for an 
Endangered Fish Promotes Riparian Woodlands” at the Society of 
Wetlands Scientists annual meeting held in Denver, Colorado, 
United States in May. 

 Dr. Wiseman (University of Lethbridge) co-chaired the session 
“Canadian Oil Sands: Advancing Science in Chemical and Toxicological 
Characterization, Reclamation and Monitoring” at the annual meeting of 
the North American Society of Environmental Toxicology and Chemistry 
held at the city of Sacramento, California, United States and also co-
chaired the session “Multi-generational ecotoxicology and epigenetics” 
at the Canadian Ecotoxicity Workshop held in the city of Vancouver in 
October. 

 Dr. Kienzle and his team at the University of Lethbridge: 

- presented “Creation of an interactive website for mapping changes 
of 43 climate indices for Alberta, Canada, for the period 1950 to 
2010” at Universities Council on Water Resources Conference held 
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in Pittsburgh, United States in June; and 

- gave an invited talk on “Alberta Water under conditions of climate 
change. What should we do?” in a public lecture and panel 
discussion at Pat Carlson Speaker Series: Climate change and the 
future of energy held in the cities of Lethbridge and Medicine Hat in  
January. 

 Debra Mooney at Alberta Health presented “Beach Water Quality and 
the new Recreational Water Protocol” at the Alberta Environment and 
Parks Limnology Community of Practice fall meeting in the city of 
Edmonton in November. 

 Alberta Irrigation Projects Association held a tour of the Taber Irrigation 
District in the summer. The tour continued to build relationships between 
irrigation districts, share successes and challenges faced in district 
rehabilitation and capital works projects. Representatives from Eastern 
Irrigation District, Bow River Irrigation District, Lethbridge Northern 
Irrigation District, St. Mary River Irrigation District, United Irrigation 
District and Irrigation Council attended. The tour visited a number of 
recently completed projects within the irrigation infrastructure. These 
projects increases irrigation water quality and water efficiencies 
ultimately benefitting all water users. 

 Alberta Energy Regulator/Alberta Geological Survey: 

- participated in the Resources for Future Generations Conference in 
June (3 presentations, 1 session chair); 

- coordinated the Alberta Geological Survey, British Geological 
Survey workshop in July; 

- participated as the scientific organizing committee for the joint 
Canadian Geotechnical Society and International Association of 
Hydrogeologists Conference in September; 

- participated in Alberta Energy Regulator workshops on comingled 
well abandonment  in September and October; and 

- participated in 10 other events to discuss water issues. 

 Representatives working on recreational water from Alberta Health 
Services and Alberta Health attended Alberta Environment and Parks 
Advancing Citizen Science in Alberta workshop in the city of Edmonton 
in September. 

Indicator Research investments are addressing priorities identified by government 
in water research 

Results 
 Forty projects funded through the Water Innovation Program were active 
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in various research themes. An additional two projects were funded 
through the health and bio programs. Total Alberta Innovates investment 
in the 42 projects is $26.3 million. Examples from each water research 
theme are provided below: 

- Water supply and watershed management – nine projects (two 
completed). Completed Project – Alberta WaterPortal Society 
completed a project on “The Future of Water: Engaging Albertans in 
the Water Energy Food Nexus”. This project engaged stakeholders 
to encourage consideration of the water-energy-food nexus (Nexus) 
and support more holistic water management decision-making in 
Alberta. The project researched and shared context for Alberta 
consumers on how converging water demands can impact new 
developments, land use decisions, and socio-economic factors 
related to homes such as energy and food prices and other costs of 
living. The project results and learnings are shared as new content 
on the Alberta WaterPortal website including a second version of the 
WaterPortal water use simulator (https://albertawater.com/nexus-
simulator) and a two-minute video that provides a brief and 
engaging introduction to the concept of the Water Nexus involving 
people, energy and water (https://albertawater.com/nexus). 

- Healthy aquatic ecosystems – six projects (two completed). 
Completed project – The Eastern Irrigation District completed a 
project on “Method Development to Apply Potash to Irrigation 
Pipelines for the Control of Invasive Mussels”. This project 
developed and tested the methodology to prepare and inject a 
potash solution into Alberta’s irrigation pipelines to kill invasive 
mussels. Three of five trials were successful in achieving the target 
potash concentration. Two of the five trials were below or over the 
target due to inaccurate estimates of flow in the pipelines. Field 
application of the potash-treated water did not adversely affect soil 
or crop quality. While the method was successfully developed and 
trialed, cost and logistics may be challenging for broad application. 
The project team recommended design and implementation of a 
comprehensive research study to assess the potential to manage 
and/or control mussels in irrigation district and producer-owned 
irrigation water delivery pipelines through winter desiccation and 
freezing. 

- Water use conservation, efficiency and productivity – 14 projects 
(two completed). Completed project – Saltworks Technologies 
completed a project on “Enhanced Oil Recovery Produced Water 
Recycling.” This project was co-funded by Sustainable Development 
Technology Canada. A pilot test of Saltworks’ patented advanced 
electrodialysis reversal technology (Flex Electrodialysis Reversal 
Organix) was successfully completed at an Enerplus site in southern 
Alberta. All performance metrics were met or exceeded. Saltworks 
proved that the Flex Electrodialysis Reversal Organix technology 

https://albertawater.com/nexus-simulator
https://albertawater.com/nexus-simulator
https://albertawater.com/nexus


 

36 Alberta’s Water Research and Innovation Strategy | Annual Report 2018 

offers strong potential to lower oil production costs for 
polymer/waterflood Enhanced Oil Recovery), while improving water 
recycle and reducing volumes of freshwater withdrawn from the 
environment.  

- Water quality protection – nine projects (none completed). 

- Tailings Management – two projects (one completed). Completed 
project – NAIT completed a project on “Validation of Titanium 
Corporation’s Solvent Extraction Technology to Recover Bitumen 
from Mature Fine Tailings and Improve the Settling and 
Consolidation of Mature Fine Tailings.” The Titanium technology 
was shown to effectively remove bitumen from the fluid fine tailings. 
The project provided a directional indication that removing bitumen 
using Titanium’s process can produce quantifiable benefits in 
tailings treatment by reducing the flocculant dosage required. 
Consolidation impacts of cleaning were minimal, with the benefits 
seen only at higher void ratios. 

* Past and present project collaborators are listed in Appendices 2a. 

 Government of Alberta water grant-funded projects (past and present) 
involved more than 360 highly qualified personnel, more than 85 
collaborators and more than 20 institutions while producing more than 
240 peer reviewed publications since 2013. This work supports 
improvements in water management policy, planning, regulations and 
operational practices. 

 Alberta Health contributed a total funding of $3.67 million toward the 
following grants: 

- Alberta Centre for Toxicology Operating Grant (University of 
Calgary) - domestic well water and recreational water testing, 
mercury in fish testing & water cytotoxicity testing; 

- Alberta Centre for Toxicology Operating Grant (University of 
Calgary) - environmental monitoring post-Horse River wildfire 
surface water quality monitoring using the water cytotox test; 

- Analytical and Environmental Toxicology Laboratory (University of 
Alberta) - metals and arsenic speciation in water and fish; 

- Biogeochemical Analytical Service Laboratory, University of Alberta 
- polycyclic aromatic hydrocarbons in water and fish; 

- Environmental Microbiology Laboratory, University of Alberta -  
Waterborne pathogen monitoring; 

- Freshwater Biodiversity Laboratory, University of Alberta -  
Monitoring harmful cyanobacterial blooms; and 
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- Fisheries and Aquatic Conservation Laboratory, University of Alberta 
- investigating spatial patterns in heavy metal concentration in the 
tissue of major fish species within the Red Deer River Watershed. 

 Alberta Environment and Parks collaborated and partly funded (total of 
$105,000) the following projects; 

- Geochemical Resource Characterization of Alberta Groundwater – 
project led by Dr. Mayer (University of Calgary) and part of a larger 
project primarily funded under the Water Innovation Program; and  

- reducing the uncertainty in groundwater availability and its sensitivity 
to land-use and climate variability – a project led by Dr. Hayashi 
(University of Calgary) and it is part of a larger project primarily 
funded under the Water Innovation Program. 

 The Alberta Irrigation Projects Association: 

- continued its partnership with Alberta Agriculture and Forestry and 
Agriculture and Agri-Food Canada on long term water quality 
monitoring in the 13 irrigation districts. The study monitors over 160 
parameters including nutrients, salinity, physical parameters, metals, 
fecal indicators, bacteria and pesticides. The association supported 
the project by committing $450,000 over the term of the project 
(2016-2019). 

- funded an invasive mussel veliger sampling program within 11 
irrigation reservoirs during the summer to monitor for the presence 
of invasive mussels. Total cost of the contract was $40,000.  
Additionally, irrigation district staff members from Eastern Irrigation 
District, Western Irrigation District, Bow River Irrigation District, 
Lethbridge Northern Irrigation District and St. Mary River Irrigation 
District were trained on Irrigation Reservoir Outlet Veliger Sampling 
Protocol in preparation for veliger monitoring at additional reservoirs 
during 2019. 

- through the Lethbridge Northern Irrigation District, Bow River 
Irrigation District, Western Irrigation District, Taber Irrigation District, 
Eastern Irrigation District, and St. Mary River Irrigation District 
provided $27,000 in funding to Dr. Lisa Tymensen of Agriculture and 
Forestry and her project titled “Mitigating risk to market access for 
Alberta’s irrigated agriculture through a next generation approach to 
water quality.” The project involves using Next-Generation DNA 
sequencing technology to identify sources of fecal contamination 
within the irrigation system to allow the irrigation industry to develop 
effective mitigation options to reduce risks to market access and 
ensure Alberta’s irrigation water continues to meet food safety 
requirements. 

 University of Alberta water related researchers received more than 
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$4.48 million in research funding in 2018 and up to $17.11 million in 
multi-year research funding with ending dates varying from 2018 to 
2022. Their industry collaborators include EPCOR Water Services Inc., 
Syncrude Canada Ltd., WaterSMART Ltd. and Alberta Engineering Ltd.  
University of Alberta water researchers collaborated on research 
projects with various national and international universities, including 
University of Calgary, University of British Columbia, Vancouver Island 
University, University of Regina, University of Lethbridge, Trent 
University, McMaster University, Dalhousie University, McGill University, 
Korea University, New Mexico State University, University of Barcelonia, 
University of Michigan, Universitat Rovira i Virgili, University of ETH 
Zurich and International Institute for Applied System Analysis. 

 University of Lethbridge water related researchers received $450,000 
from Alberta Environment and Parks over three years for a study on 
“Advancing Environmental Monitoring in Alberta’s Eastern Slopes.” The 
project helps to support the expanded field monitoring operations at the 
West Castle Field Station and to leverage the scientific expertise of the 
Alberta government. 

 University of Calgary water researchers received more than $12.5 
million in research funding. Their industry collaborators include Lundin 
Norway AS, Handix Scientific LLC, Nexen, Cenovus, Chevron, 
Edmonton Community Foundation and Genome. University of Calgary 
water researchers collaborated on research projects with various 
national and international universities, including University of Alberta, 
University of Toronto, University of Quebec, University of South Florida, 
and Korea University. 

Indicator Mechanism is in place where the Government of Alberta/Alberta Innovates 
or any contributing organization can interact with provincial and 
international organizations to identify opportunities to influence the water 
research agenda 

Results 
 Alberta Innovates worked with Alberta government staff in the 

Environment Collaboratory led by Economic Development, Trade and 
Tourism, to develop targets, focus areas and initiatives for water and 
environment sectors. Specific to water, the focus areas and initiatives 
are linked at a high level to government business plans and the needs of 
water users and stakeholders in the province in support of key 
knowledge and technology gaps identified associated with the Water for 
Life strategy.  

 Alberta Innovates continued participation on the Alberta Water Council 
board, Water for Life steering committee, shared opportunities with the 
Canadian Water network by supporting technical evaluation processes 
and co-sponsoring work where Alberta’s priorities align. Alberta 
Innovates is also an associate member of Canada’s Oil Sands 

http://www.urv.cat/en/
http://www.urv.cat/en/
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Innovation Alliance and has a formal agreement for collaboration. 

 Various Alberta researchers are interacting with municipal and provincial 
ministries on water-related issues: 

- Dr. Ashbolt (University of Alberta) provided technical expertise to the 
city of Edmonton and Alberta Health Services regarding risks 
associated with a natural recreational pool; 

- Dr. Poesch (University of Alberta) is a member of Alberta’s 
Endangered Species Program, Scientific Subcommittee. This 
provincial committee helps list species at risk; 

- Drs. Ashbolt and Neumann (University of Alberta) are participating 
and providing information and advice on risks associated with 
reclaimed water at the Public Health Working Group on Reclaimed 
Water and Reuse (provincial); and 

- Southern Rockies Watershed project team members (Universities of 
Alberta and Waterloo) participated as members of the city of Calgary 
multi-agency wildfire-source water partnership task force. The 
team’s research provided key results informing the development of 
Calgary’s Wildfire Source Water Risk Management plan which will 
be released in summer 2019. 

 Collaboration across provincial and federal ministries, and public health 
laboratories through the Technical Advisory Committee on Drinking 
Water to respond to drinking water issues (for example, lead in drinking 
water). 

 Debra Mooney, Alberta Health, provided information to the Governments 
of New Brunswick and Saskatchewan about recreational water quality 
monitoring indicators (including quantitative Polymerase Chain Reaction 
Enterococcus) and recreational water safety plans. 

 Dr. Le, (Analytical and Environmental Toxicology Laboratory, University 
of Alberta) continues to serve as a member of the External Advisory 
Committee for the National Institute of Environmental Sciences’ 
Superfund Project “Arsenic and Manganese in Water” operated at 
Columbia University, New York. 

 Dr. Le serves as a panel member for the U.S. National Institute of 
Environmental Health Sciences and for Canadian Institutes of Health 
Research. 

 Jennifer Graydon (Alberta Health) and Dr. Ashbolt (University of Alberta) 
participate on the federal (Health Canada)/provincial/ territorial working 
group tasked with revising the Guidelines for Canadian Recreational 
Water Quality related to cyanobacterial blooms. 

 Dr. Adamowicz (University of Alberta) is a member of the Research 
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Committee for “Environment for Development” an international research 
funding organization that examines investments in environmental quality 
that will also promote economic development. 

 Dr. Pang (Environmental Microbiological Laboratory, University of 
Alberta and Alberta Public Laboratory) participated in the review of the 
World Health Organization Guidelines for Drinking Water. 

 Dr. Poesch (University of Alberta) is: 

- a member of the Committee on the Status of Endangered Wildlife in 
Canada, Freshwater Fishes Subcommittee. This is a national 
committee that helps list freshwater fish as species at risk; and 

- the outgoing president of the Canadian Aquatic Resources Section 
of the American Fisheries Society. This is a national committee that 
helps respond to emerging issues in fisheries. 

 Dr. Pang is leading the implementation of validated Enterococcus 
quantitative Polymerase Chain Reaction method in ProvLab to improve 
Recreational Water Quality testing in Alberta. 

 Dr. Liu (University of Alberta): 

- serves on the Standards Council of Canada mirror committee 
MC/ISO/PC 318 – Community scale resource-oriented sanitation 
treatment system; 

- serves on the management and task group/working leader of 
International Water Association Small Water and Wastewater 
Systems Specialist Group; and 

- serves on the Management Committee of the International Water 
Association Anaerobic Digestion Specialist Group. 

 Dr. Swallow (University of Alberta) continues to serve as a member of 
the Independent Steering Committee of the Water, Land and Ecosystem 
Services Programme of the Consultative Group on International 
Agricultural Research. 

 Dr. Vinebrooke and Mark Graham (University of Alberta Freshwater 
Biodiversity Laboratory) presented and helped facilitate the Algal 
Taxonomy Workshop at the North American Lakes Management 
Society. They also work with the Alberta Lake Management Society to 
taxonomically analyze phytoplankton samples collected through the 
provincial program LakeWatch. They also serve as scientific advisors to 
the Alliance of Pigeon Lake Municipalities regarding concerns with 
cyanobacterial blooms and their management. 

 Alberta Water Council’s collaborative membership provides a forum for 
the discussion of provincial water management challenges and 



 

Alberta’s Water Research and Innovation Strategy | Annual Report 2018 41 

opportunities. The Government of Alberta and Alberta Innovates 
contribute to these discussions through their participation on various 
Alberta Water Council initiatives. The Alberta government and Alberta 
Innovates provided input towards the following work: 

- Building Resiliency to Multi-Year Drought in Alberta Project Team; 

- Protecting Sources of Drinking Water in Alberta Project Team; and 

- Alberta Water Council 2018 Business Planning Sessions. 

 Alberta Environment and Parks renewed the Alberta Energy 
Regulator/Alberta Geological Survey Memorandum of Understanding for 
the Provincial Groundwater Inventory Program. 

 Alberta Energy Regulator/Alberta Geological Survey shares formal 
partnerships with Deltares (Netherlands), the British Geological Survey 
(United Kingdom), and the Polish Geological Institute (Poland); 
participated in the Groundwater Protection Council Annual Forum, 
Alberta Environment and Parks Water for Life Cross Ministry Steering 
Committee and Groundwater Management Framework Committee; has 
a membership of the Western Regulators’ Forum; is vice president of the 
International Association of Hydrogeologists Canadian National Chapter; 
and participated in the Oilsands Monitoring Program Alberta 
Environment and Parks/Environment and Climate Change Canada -
Groundwater Technical Advisory Committee. 

 Dr. Maribeth Murray (University of Calgary) is on the Board of Directors 
at Polar Knowledge Canada with a mission to conduct world-class 
cutting edge Arctic research. It is responsible for advancing and 
disseminating Canada’s knowledge of the Arctic and circumpolar 
regions, and strengthening Canadian leadership in polar science and 
technology. A key component of this is to increase the understanding of 
marine aquatic ecosystems, their crucial importance to Arctic and global 
communities, and the impacts of climate change and environmental 
degradation. This work considers aquatic systems as part of an 
integrated systems approach, with an important emphasis on human 
impacts, and therefore aligns very much with the goals of Water for Life. 
Much of the learning can be useful to understand aquatic ecosystems in 
other area outside the Arctic. 

Action 
IF-2 Enable the appropriate business environment and partnership opportunities to 
increase investment from private enterprise in innovative products, processes and 
services that improve water-related environmental outcomes 

Indicator Provincial investment in water research projects is leveraged greater than 
1:1 
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Results Outstanding outcomes have been achieved in enabling major business and 
partnership opportunities. 

 Water and tailings projects active in 2018 attracted $50 million in direct 
investments by partners including: 

- $5.9 million to Water Supply and Watershed Management; 

- $1.4 million to Healthy Aquatic Ecosystems; 

- $30.6 million to Conservation, Efficiency and Productivity; 

- $7.7 million to Water Quality Protection; and 

- $4.4 million in Tailings. 

 Current provincial investments in water research managed through 
Alberta Innovates have an average leverage of 2.3:1 with the greatest 
leverage in Tailings (8:1) and Conservation, Efficiency and Productivity 
(2.8:1) projects. 

 Of the total $50 million leverage, $10.3 million was leveraged from 
federal organizations and minimal leverage was received from 
international partners. 

* Past and present funding partners are listed in Appendices 2b. 

 Alberta Irrigation Projects Association funded an invasive mussel veliger 
sampling program within 11 irrigation reservoirs during summer 2017 to 
monitor for the presence of invasive mussels. Total cost of the contract 
was $40,000. 

 Dr. Kinniburgh (Alberta Centre for Toxicology) is a co-investigator on a 
five-year Natural Sciences and Engineering Research Council grant 
(Principal Investigator Monica Emelko University of Waterloo). The 
Natural Sciences and Engineering Research Council Network for 
Forested Drinking Water Source Protection Technologies (forWater 
Network) will investigate the impacts of forest management strategies on 
drinking water source quality and treatability to assess their suitability as 
source water protection technologies across the major ecological/forest 
regions of Canada. The role of the Alberta Centre for Toxicology is the 
measurement of disinfection by-products, both regulated and emerging 
analytes ($525,000, 2017-21). 

 Dr. Le received a grant of $138,000 per year (2018–2023) from the 
Natural Sciences and Engineering Research Council. 

 Drs. Ashbolt and Neumann received a Canadian Institutes of Health 
Research team grant to “Develop a Framework for Wastewater Reuse in 
Canada: Using Quantitative Microbial Risk Assessment, Risk 
Communication, and Community Engagement for Evaluating Water-Fit-
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For-Purpose Reuse” ($2.1 million for 2017-22). 

 Dr. Pang received a Natural Sciences and Engineering Research 
Council award for “Urban Storm Water and Municipal Effluents: 
Innovative Solutions for Source Water Protection.” PI-Dorner S, École 
Polytechnique de Montréal ($536,844, 2016–19). 

 Dr. Vinebrooke (Freshwater Biodiversity Laboratory, University of 
Alberta) received a grant from the Alliance of Pigeon Lake Municipalities 
to develop a predictive forecasting model of cyanobacterial blooms. In 
2018, an additional $13,000 was received for the development of a 
forecasting model for cyanobacterial blooms in the village of Pigeon 
Lake. 

 Dr. Vinebrooke Freshwater Biodiversity Laboratory, University of 
Alberta) received a grant ($26,000) through collaboration with Alberta 
Agriculture and Forestry as part of an Alberta Innovates grant awarded 
to Greg Piorkowski to identify nutrient loading thresholds of algal blooms 
in agricultural streams. 

 Dr. Bhatia (University of Alberta) received $750,000 Alberta Innovates 
Land and Biodiversity grant and this have leveraged $40,000 from the 
Alberta government’s long-term river monitoring program, $4 million 
from the EPCOR tributary monitoring program, and $150,000 from the 
Canadian Centre of Excellence Mountain Network. 

 Dr. Faramarzi (University of Alberta) leveraged $150,000 and $140,000 
funding from EPCOR and Alberta biodiversity Monitoring Institute. 

 Dr. Poesch (University of Alberta) leveraged investment of 
approximately $500,000 from Canadian Natural Resources Limited with 
MITACS grants (Accelerate and Converge) greater than 1:1 on a project 
“Building ecologically robust lakes to offset fisheries productivity.” This 
project helps oil sands companies build offsets for fisheries productivity 
that has high ecosystem services for all users. 

 The Southern Rockies Watershed project (University of Alberta) and the 
allied Natural Sciences and Engineering Research Council forWater 
Network for Forested Drinking Water Source Protection Technologies 
include partnerships with provincial and national government water-land 
management agencies, drinking water providers, Regional Municipalities 
and the industrial forest management sectors. These partnerships have 
enabled leveraging of government investments in water research ($1.1 
million, 2016-19) with $10 million from other partners (1:10.3 ratio). 

 Dr. Sadrzadeh (University of Alberta) have leveraged $450,000, 
$600,000 and $500,000, respectively from Canada’s Oil Sands 
Innovation Alliance, Natural Resources Canada and Natural Sciences 
and Engineering Research Council for water and energy harvesting 
projects. In the 2018 fiscal year, University of Calgary water researchers 
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received $2.06 million in funding from the provincial government. The 
funding leveraged more than $300,000 cash and in-kind from various 
sources including Tri-Council and other federal agencies or 
departments, industry and the city of Calgary. 

Action 
IF-3 Engage in public discussions on water research and technology advances and 
challenges, using researchers, sector leaders and thought leaders to increase public 
awareness, engagement and debate on water resources issues 

Indicator Knowledge developed in Water Innovation Program is used in Alberta 
Environment and Parks’ Water Literacy Program 

Results 
 No update reported on this indicator. 

Indicator Traffic to the Oil Sands Information Portal and other water-related websites 
increased 

Results 
 Alberta Agriculture and Forestry-led projects are presented in water 

quality, irrigation and water supply sections of Ropin’ the Web 
information portal. 

 The web site www.albertaclimaterecords.com had, according to Google 
Analytics, 1,793 new viewers, mainly from Alberta, but also from B.C. 
and the U.S., Russia, the U.K., Brazil, China, Japan, Italy, and other 
countries. The cities with the most viewers include Calgary, Edmonton, 
Boston, Lethbridge, and many smaller cities. The author, Dr. Kienzle, 
notes at least six high schools in Alberta are using the site in some 
classes. 

 Traffic on the Working Well website continued to increase. Unique page 
views in 2018/19 (4,879) were higher than in 2016/17 (2,606) with use 
peaking in April/May and again in September to November. 

Indicator Government of Alberta/Alberta Innovates and post-secondary institutions 
staff are speaking at events on water issues 

Results 
 Alberta Innovates staff gave more than 12 presentations on the Water 

Innovation Program and water-related issues. Audiences included 
industry, post-secondary students, teachers, government and other 
water stakeholder groups. Topics included: 

- overview of the Water Innovation Program; 

- Alberta's water innovations; 

http://www.albertaclimaterecords.com/
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- energy and water innovations; and 

- forests and water. 

 Dr. Orwin (Alberta Environment and Parks) presented a new and 
innovative approach to monitoring program design including the role that 
watershed structure plays in determining water quantity/quality via 
climate signal modulation at Bow River Watershed Council Meeting in 
September. 

 Alberta Agriculture and Forestry staff spoke at various conferences, 
forums and events regarding a variety of water-related issues and 
topics. The project on derivation of nutrient endpoints for agricultural 
watershed management was presented at various public forums and 
technical conferences. 

 Alberta Energy Regulator/Alberta Geological Survey staff presented at 
various conferences, forums and events that included: 

- presentation at the Grimshaw Groundwater Forum in January on the 
topic “Form and function of a primary aquifer in the Peace River 
region”; 

- two presentations at Inside Education’s professional development 
program for teachers in November on the topic “Geology of Alberta, 
Impacts of Mining on Water”; 

- presentation at the Canadian Heavy Oil Association fall conference 
in November. 

 The Alberta government and Alberta Innovates presented updates at the 
Alberta Water Council board meetings on the following topics: Wet 
Areas Mapping Program, Water Literacy and Lake Management 
Education Update, North Saskatchewan Regional Plan Progress and 
Feedback, and Cross-Ministry Coordination and how advice and 
recommendations are considered. 

 The Working Well Program celebrated their 10-year anniversary. This 
program provides rural Albertans with information and resources to help 
them manage their water wells. Over the course of the program, it has 
delivered 254 workshops to 6,900 people in 172 Alberta communities 
(http://aep.alberta.ca/water/education-guidelines/working-
well/default.aspx).  

 The Working Well program staff participated in local municipal events on 
request. 

Indicator Sector leaders and researchers are engaged to speak at conferences, 
forums or public events 

http://aep.alberta.ca/water/education-guidelines/working-well/default.aspx
http://aep.alberta.ca/water/education-guidelines/working-well/default.aspx
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Results 
 Water Innovation Program’s project teams are encouraged to present 

their work at various conferences, forums and public events. Each 
project team has presented their work at one or more event. Some 
examples are provided below: 

 The project team for “Evaluating Microbial Risks Associated with 
Stormwater Management and Reuse in Alberta” gave seven 
presentations including (i) Canadian water Resources Annual 
Conference (Victoria); (ii) Alberta Low Impact Development Conference 
(Calgary); (iii) International Potable Reuse Symposium (Austin).  

 The project team for “Geochemical Resource Characterization of Alberta 
Groundwater” presented at the European Geosciences Union General 
Assembly 2018 (Vienna). 

 The project team for “Natural Sciences and Engineering Research 
Council Associate Industrial Research Chair in Sustainable Urban Water 
Development” gave eight presentations including (i) 53rd Central 
Canadian Symposium on Water Quality Research (Toronto); (ii) ecoSTP 
2018 4th IWA Specialized International Conference (London, Ontario). 

 The project team for “Expanding Functional Flows” gave four 
presentations at conferences including at the American Geophysical 
Union conference (New Orleans). 

 Dr. Wrona (Alberta Environment and Parks) was invited to be the 
keynote speaker at the Campus Alberta Innovation Program Research 
Showcase. Presented on Alberta’s water challenges and how science-
based decision-making can be used to meet these challenges. 
Advocated for the use and support of knowledge co-creation 
and science in decision-making. 

 Dr. Drevnick (Alberta Environment and Parks) provided an invited oral 
presentation on lake monitoring in Alberta at the Climate Change Air 
Pollutants Lake Network Workshop. The objective of the workshop is 
share information on lake monitoring across Canada; report on status of 
the lake network design exercise; validate network objectives and 
identify gaps in knowledge and monitoring. 

 The Alberta Agriculture and Forestry Irrigated Crop Production Update 
conference was held in Lethbridge in January, with 350 attendees. 
Speakers included researchers from the Alberta government, Agriculture 
and Agri-Food Canada, and Alberta’s irrigation industry. 

 Alberta Energy Regulator/Alberta Geological Society staff were involved 
in more than 20 events. Topics included non-saline groundwater 
resources, saline aquifer mapping, groundwater use, regional 
groundwater mapping, and water related regulatory issues. 

 The University of Calgary Arctic Institute of North America hosted the 
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Arctic Speaker Series on a wide variety of topics such as the Canadian 
Arctic, climate change, the microbial world in the Arctic, studies on the 
North Sea, and more. These seminars are also taped and made widely 
available online. The group also held 11 talks, which were free to the 
public. 

 University of Calgary water researchers presented in several forums, 
conference and public events including: 

- Dr. Hayashi presented as National Ground Water Association Darcy 
Lecturer on “Alpine Hydrogeology: The Critical Role of Groundwater 
in Sourcing the Headwaters of the World” in April; 

- Dr. Ryan co-presented at the Bow River Basin Council Science 
Forum on “Streamflow in the Elbow River reflects the isotopic 
signature of the previous winter’s snowpack, indicating shallower 
flow paths than previously thought” in May; 

- Dr. Jackson as an invited keynote speaker at the 53rd annual 
Canadian Trace Organic Workshop in the city of Vancouver. He 
presented on applications of trace organic chemistry to 
“pharmaprint” societal behavior, develop removal options and 
protect receiving environments in May; 

- Drs. Dong and Lewis participated in the Banff Conference on 
Infectious Diseases. Dr. Dong chaired a session on Microbiome, Dr. 
Lewis presented on Harnessing Metabolomics to Fight Infection in 
May; 

- Dr. Kimura-Hara presented at the 66th American Society on Mass 
Spectrometry Conference in San Diego on “DBP exposome: 
Development of new methods to simultaneously quantify priority 
disinfection by-products and comprehensively identify unknowns” in 
June; and 

- Dr. Tay spoke at the Annual Biotechnology Congress with the theme 
“Deep Insights of Tomorrow’s Biotechnology Trends” in July. 

 Dr. Silins (University of Alberta): 

- co-organized a special session on climate change associated 
threats to water resources from increasing global wildfire occurrence 
as part of the International Association of Wildland Fire, Fire 
Continuum Conference held in May in Missoula, Montana, United 
States. The “Forests to Flames to Faucets: Influence of wildfire on 
Watershed Processes” special session included 39 papers from 
leading international researchers over two days; and 

- participated in eight interviews including a full-day tour of the Kenow 
Mountain wildfire in Waterton Lakes National Park with provincial 
and national print and radio media agencies after the severe 2018 
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fire season in western Canada in August and September. 

 Dr. Gamal El-Din (University of Alberta) was the invited speaker at the 
State key Laboratory of Heavy Oil processing, University of Petroleum 
and the Research Center for Eco-Environmental Sciences, Chinese 
Academy of Sciences and gave the lectures on “Water Treatment and 
Reclamation Approaches in the Canadian Oil Sands” and “Water 
Treatment and Reclamation Approaches for Oil Sands Process Water” 
in Beijing, China in March; 

 As part of Doors Open YYC (September 22) behind-the scenes-tours 
were offered at the Pine Creek Wastewater Treatment Centre that is 
also home to the Advancing Canadian Wastewater Assets facility, the 
state-of-the-art facility at the treatment plant for developing new and 
more efficient wastewater treatment processes. Water experts from the 
City of Calgary and from the University of Calgary provided their 
knowledge and talked to the public about key water issues in 
wastewater research. 

 The Southern Rockies Watershed project co-investigators at the 
University of Alberta along with staff and student highly qualified 
personnel presented 28 papers at major national and international 
symposia including European, American, and Canadian Geophysical 
Union meetings, and International Association of Wildland Fire 
conferences. 

 Alberta Centre for Toxicology, University of Calgary water researchers 
presented in several forums and conferences including: 

- Dr. Kinniburgh presented “Water Testing at the Alberta Centre for 
Toxicology” at the forWater Annual General Meeting in the city of 
Calgary in April; 

- Dr. Huang gave an oral presentation, “Toxicity Equivalent for 
Microcystins”, at the 18th International Conference on Harmful Algae, 
Nantes in October; 

- Dr. Zeinijahromi participated in the Private Water Safety Virtual 
Conference hosted by the National Environmental Health Agency in 
October. The purpose of the virtual conference is to enhance safety 
in private drinking water systems; and 

- Dr. Moe shared research findings on “Cytotoxicity of Disinfection 
Byproducts: Halogenated Dipeptides and Chloraminated Dipeptide 
Mixtures” at the 101st Canadian Chemistry Conference and 
Exhibition in the city of Edmonton. 

 Dr. Le (Analytical and Environmental Toxicology Laboratory, University 
of Alberta) delivered five presentations at national and international 
conferences. Students presented 20 posters at national conferences. 
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 Dr. Vinebrooke (Freshwater Biodiversity Laboratory, University of 
Alberta) participated in media interviews concerning cyanobacterial 
bloom monitoring in Alberta, including: 

- CBC Radio Edmonton and CBC Radio National Interviews, July 27; 

- Athabasca Advocate Newspaper Interview, August 2; 

- University of Alberta Science Summer Camp – demonstration of 
FlowCam to grade school children, July 5 and August 2; 

- CBC Radio Edmonton Interview, October 5; and 

- CTV Morning New Interview and CHED 630 Radio Interview, 
November 14. 

 The Future Energy Systems theme “Resilient Reclaimed Land and 
Water Systems” researchers gave 40 oral and poster presentations in 
water-related issues at various local, national and international 
conferences. Audiences included industry, academia, government, 
water stakeholder groups, and the public at large. 

 Dr. Stewart (University of Lethbridge) gave an oral presentation, “The 
Silver Lining: Rejuvenation of Riparian Woodlands Following Alberta’s 
2013 Floods” at the Biodiversity in Riparian Areas - Community 
Educational Forum of the South East Alberta Watershed Alliance held in 
the city of Medicine Hat in November. 

Action 
IF-4 Invest in trans-disciplinary team-based research and innovation in areas of strategic 
priority to facilitate the emergence of innovative water policy and practice 

Indicator Trans-disciplinary teams are formed to address complex nature of water 
research 

Results 
 Effort was made to encourage trans-disciplinary team-based approach 

in the Water Innovation Program grant (2016-22). Most new projects are 
employing a trans-disciplinary team-based approach. For example, for 
the project “Adapting to changing water in Alberta”, the research team 
includes expertise in modelling, hydrology, glaciology, groundwater, 
biodiversity, agriculture, economics, climatology and stakeholder 
engagement. 

 Alberta Agriculture and Forestry regularly forms trans-disciplinary project 
teams with a variety of provincial and federal government researchers, 
agricultural commodity groups, and academic institutions to study 
agricultural water quality and water use efficiency as it relates to the 
provision of clean water for food and livestock production and the 
development of strategies to enhance environmental sustainability of the 
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agriculture industry in Alberta. 

 Alberta Irrigation Projects Association is collaborating with Alberta 
Agriculture and Forestry and Agriculture and Agri-Food Canada to 
continue long-term water quality testing in the 13 Irrigation Districts of 
Alberta. 

 The Alberta Water Council brought together representatives from 
industry, municipalities, non-government organizations, the Alberta 
government and Alberta Innovates to work in areas of the council’s 
business planning, source water protection, and drought resiliency. 

 Post-secondary institutions are leveraging on projects from municipal, 
provincial, national and international expertise. 

- Dr. Kinniburgh and Lorinda Butlin (Alberta Centre for Toxicology) are 
members of Alberta Drinking-water Laboratory Technical Advisory 
Committee. 

- A cross-ministry (Alberta Health, Alberta Environment and Parks) 
and academic (Dr. Poesch, University of Alberta) working group are 
studying metals in the Red Deer River System. 

- Dr. Kinniburgh is a member of the Technical Advisory Committee on 
Drinking Water. 

- Drs. Kinniburgh and Huang are working with Leland Jackson at 
Advancing Canadian Wastewater Assets and Norma Ruecker at the 
City of Calgary. This is a partnership researching wastewater 
treatment. 

- Dr. Kinniburgh is a co-investigator on the Natural Sciences and 
Engineering Research Council grant: forWater Network. The Alberta 
Centre for Toxicology is measuring disinfection by-products, and 
regulated and emerging analytes. 

- Dr. Kinniburgh is a member of the Lead in Drinking Water in 
Schools/Daycares Committee. 

- Dr. Kinniburgh is a member of the Municipal Systems Working 
Group, Lead in Drinking Water Committee. 

- Dr. Le and colleagues (Analytical and Environmental Toxicology 
Laboratory) are co-investigators and participate in the Natural 
Sciences and Engineering Research Council Collaborative 
Research and Training Experience program with a trans-disciplinary 
team of researchers from Universities of Alberta, Ottawa, Carleton, 
and Laval. This national program includes expertise of chemistry, 
environment, toxicology, and public health.   

- As a team leader, Dr. Le organized a multi-disciplinary team of 
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researchers and knowledge users to address environmental health 
questions relevant to the Alberta Aboriginal communities. 

- Dr. Ashbolt (University of Alberta) acts as an ISO 305 technical 
advisor for sustainable sanitation systems; ISO 282 Technical 
Committee for Water Reuse standard; committee member for Health 
Canada Recreational Water Quality; CSA/ICC voting member for 
rainwater and stormwater harvesting and independent advisory 
panel for technical requirements for public health standards for 
onsite water systems. 

- Dr. Vinebrooke is collaborating with Dr. Lewis (Department of 
Mathematics and Statistics, University of Alberta), the Alberta 
Conservation Association, and Ron Zurawell (AEP) to develop a 
predictive forecasting mathematical model for cyanobacterial blooms 
in lakes. 

- Dr. Neumann’s Alberta Innovates funded project titled “Evaluating 
Microbial Risks and Performance Criteria for Safe Management of 
Stormwater and Rainwater Use in Alberta” has a transdisciplinary 
team composed of collaborators from the Alberta government, 
municipal governments, the cities of Calgary and Airdrie, and Health 
Canada. 

 University of Alberta researcher, Dr. Faramarzi has formed 
transdisciplinary teams from different disciplines such as hydrology, 
geology, ecology, biology, engineering, and economy-policy. 

 University of Calgary water researcher, Dr. Kimura-Hara joined the 
multidisciplinary forWater Network, a Natural Sciences and Engineering 
Research Council Network for Forested Drinking Water Source 
Protection Technologies. 

 Farmer’s Edge (precision farming information to over one million acres), 
an idea of using geo-spatial technologies borne out of Dr. Kienzle’s 
(University of Lethbridge) GIS class is growing and hiring local 
geographers and computer scientists. 

Indicator Innovative water policies, programs and practices, that are resulting from 
transdisciplinary teams addressing complex water problems 

Results 
 Teams investigating the opportunities and risk associated with 

stormwater use led by Norman Neumann and Nicholas Ashbolt at the 
University of Alberta are built with interdisciplinary science, policy, 
regulatory and stakeholder advisory committees to ensure the research 
addresses risks identified by multiple stakeholders and to provide results 
meaningful to policy, regulation and operations. 
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 The Alberta Health Services cyanobacterial bloom public health advisory 
process is the process by which the Alberta monitors high-use 
recreational beaches for cyanobacterial blooms, conducts human health 
risk assessments and issues public health advisories related to 
presence of cyanobacterial blooms. This process has been in place (and 
managed at a provincial level) since 2010 and is refined annually based 
on research and assessment conducted using Alberta Health funding. 

 A laboratory pilot project was undertaken with 10 partner recreational 
beach sites to evaluate transportation of samples and implement use of 
Enterococcus as the new indicator for fecal contamination in recreational 
water in Alberta. This pilot required collaboration between Alberta Health 
Services, beach operators (including several operated through Alberta 
Environment and Parks) and the University of Alberta Environmental 
Microbiology Laboratory to analyze samples for Enterococcus. 

 Alberta Irrigation Projects Association participates in multidisciplinary 
teams including three Watershed Planning and Advisory Councils, Bow 
River Basin Council, Oldman Watershed Council, South East Alberta 
Watershed Alliance; the Bow River Management Water Management 
Project, the Wetland Stewardship Working Group; and the Alberta Water 
Council. 

 Southern tributary districts (St. Mary River Irrigation District, Taber 
Irrigation District and Raymond Irrigation District) initiated work on a 
draft water sharing agreement engaging all license holders on these 
tributaries to participate and investing significant time in determining the 
terms and conditions of the agreement. The agreement will be used in 
the event of future water supply shortages in this area. 

 Alberta Energy Regulator/Alberta Geological Society collaborated with 
Deltares (Netherlands) on the closure of a large commingled gas field. 
This contributed to the Alberta Energy Regulator Water Use Report that 
provides state of surface and groundwater availability across Alberta. 

 The Southern Rockies Watershed project team (Universities of Alberta 
and Waterloo): 

- responded to requests for guidance based on research results to 
both Alberta Environment and Parks and Alberta Health Services 
regional staff on wildfire impacts to drinking water supplies after the 
Kenow Mountain wildfire in south-west Alberta;  

- presented a provincially broadcast internal Alberta government 
webinar for provincial managers on growing threats of wildfire to 
provincial water supplies, source water protection, and climate 
change adaptation strategies to mitigate impacts; 

- hosted a two-day multi-agency field-based workshop on water 
impacts from recent extreme severity wildfires, and source water 
protection strategies. This unique workshop brought together land 
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and water managers from both B.C. and Alberta, and eight from 
Parks Canada representing provincial and federal managers from 
both “protected” and “managed” landscapes agency missions. The 
workshop led to significant new and ongoing provincial-federal 
collaborations between these agencies; and 

- provided advice and analyses to Parks Canada (Waterton Lakes 
National Park) post-fire hydrologic hazards including assisting with 
development of a real-time early warning framework for protection of 
Parks Canada personnel, public visitors, and parks infrastructure 
from potential flooding after the Kenow Mountain wildfire. 

 The Future Energy Systems theme “Resilient Reclaimed Land and 
Water Systems” at the University of Alberta is conducting 
multidisciplinary research, with the following objectives: (1) integrate 
biological, physical, chemical, social, political and economic aspects of 
land and water reclamation systems and disseminate results widely; (2) 
develop and pilot several options for land and water reclamation for 
legacy, current and future energy systems; and (3) evaluate, modify and 
develop land and water reclamation criteria for energy systems and 
determine their acceptability among stakeholders. 

 Drs. Cathy Ryan and Gerald Osborn and graduate student Jason 
Abboud (Department of Geoscience, University of Calgary) conducted a 
research study on the June 2013 floods in Calgary. Groundwater 
flooding is known to happen in the absence of surface water, or 
overland, flooding. A field study was conducted and hydrogeological 
modelling demonstrated that the propagation of an increased river stage 
into the aquifer could have been responsible for the observed 
groundwater flooding. Groundwater flooding from the Elbow River - as 
opposed to river flooding overland - caused significant damage to 
Calgary homes. The findings were shared with The City of Calgary, and 
suggested that the flooding prevention program should be expanded 
further. The researchers also suggested measures that can be put in 
place for home owners living in flood zones and their insurers. This 
study was published under the title “Research on groundwater flooding 
in a river-connected alluvial aquifer” in Journal of Flood Risk 
Management 11(4). 

 

 



 

54 Alberta’s Water Research and Innovation Strategy | Annual Report 2018 

Table 2: Summary of the results achieved under outcome “Innovation 

Platform” 

Action 
IP-1 Maintain and enhance critical provincial innovation infrastructure (buildings, labs 
and major equipment) that supports leading-edge water research and innovation 

Indicator Alberta Innovates’ role in maintaining and enhancing water innovation 
infrastructure in Alberta 

Results 
 Alberta Innovates directly funded the following institutions: 

- University of Alberta; 

- University of Calgary; 

- University of Lethbridge; 

- University of Regina; 

- University of New Brunswick; 

- University of British Columbia; 

- University of Saskatchewan; 

- University of Victoria; 

- University of Waterloo; 

- Southern Alberta Institute for Technology; and 

- Northern Alberta Institute for Technology. 

 Alberta Innovates invests in projects and not directly in infrastructure. 
Some projects may include purchasing of new equipment for labs that 
will remain the property of the project team/institution after the project is 
complete. 

Indicator All Government of Alberta investment in innovation infrastructure 

Results 
 Economic Development, Trade and Tourism’s Research Capacity 

Program invested $2.62 million in water-related research projects. 

 Alberta Health contributed funding toward the following grants (value in 
brackets is the total value of grant funding allocated toward water 
research infrastructure/equipment in 2018-19): 

- University of Calgary, Alberta Centre for Toxicology Operating 
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Grant; Alberta Health’s primary toxicology laboratory, and part of the 
public health laboratory network in Alberta. This lab is funded to 
conduct routine (drinking and recreational) water monitoring as well 
as cutting-edge research (cytotoxicity program). Alberta Health 
funding in 2018-19 included infrastructure for laboratory equipment 
and space at the University of Calgary ($1,138,000). 

- University of Calgary, Alberta Centre for Toxicology – Environmental 
monitoring post-Horse River wildfire surface water quality monitoring 
using the water cytotox test ($45,000).   

- University of Alberta, Analytical and Environmental Toxicology 
Laboratory (Dr. Le) – Alberta Health funding is provided annually to 
maintain expertise and laboratory methodology to assess arsenic 
and other metals in different media including water, soil, fish and 
other traditional foods ($30,000). 

- University of Alberta, Biogeochemical Analytical Service Laboratory 
(Drs. Vincent St. Louis and Mingsheng Ma) – develops low level 
techniques for measurement of polycyclic aromatic hydrocarbons in 
water and fish ($37,500). 

- University of Alberta Environmental Microbiology Laboratory (Drs. 
Pang, Neumann and Ashbolt) – using previous Alberta Health 
funding, Dr. Pang developed comprehensive methods “detection of 
viruses in different water samples” which can only be performed in 
her research lab in Canada. Currently this technology is maintained 
by research funds such as Natural Sciences and Engineering 
Research Council and Canadian Institutes of Health Research. In 
2018-19, Alberta Health funding contributed to the development and 
implementation of new analytical techniques (for example, 
quantitative polymerase chain reaction) for characterization of 
pathogens in drinking and recreational water ($57,200).  

- University of Alberta Freshwater Biodiversity Laboratory (Dr. 
Vinebrooke) – Alberta Health funding contributed to development 
and maintenance of new analytical techniques (for example, flow 
cytometry) for rapid assessment of harmful algal (cyanobacterial) 
blooms ($7,500). 

 In November, multiple Alberta government research and field staff 
consolidated in a Centre of Excellence in the University of Calgary 
Research Park. 

 The Campus Alberta Innovation Program Chair and University of Alberta 
start-up grant was used to establish the Watershed Science and 
Modelling Laboratory (Dr. Faramarzi). 

Indicator Post-secondary institutions – inventory of water-related infrastructure 
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Results 
 Advancing Canadian Wastewater Assets - the University of Calgary’s 

Advancing Canadian Wastewater Assets Research Facility, embedded 
within the City of Calgary’s Pine Creek Wastewater Treatment Centre, 
bridges the research gap between bench/pilot-scale testing and 
applications used in full-scale municipal wastewater treatment plants. 
Real-world situations are replicated and research that cannot be 
performed anywhere else in the world is enabled. 

 Advanced Water Research Laboratory – the University of Alberta lab 
contains state of the art Membrane Filtration Systems, Membrane 
Fabrication Systems, and Membrane Characterization Instruments 
accessed by members of the Lab and Oil Sands industry partners.   

 Arctic Institute of North America and Kluane Research Station (Yukon) - 
advances the study of the North American and circumpolar Arctic 
through the natural and social sciences, the arts and humanities and to 
acquire, preserve and disseminate information on physical, 
environmental and social conditions in the North. The Kluane Research 
Station, fosters research projects spanning the disciplines of glaciology, 
geomorphology, geology, biology, botany, zoology, hydrology, 
limnology, climatology, high-altitude physiology, anthropology and 
archaeology. 

 Bamfield Marine Sciences Centre (B.C.) – supports diverse coastal and 
marine research of the highest caliber, and is recognized as among the 
very best research and training facilities in the world. Situated in the 
town of Bamfield, within the traditional territory of the Huu-ay-aht First 
Nation in Barkley Sound, and adjacent to the Pacific Rim National Park 
Reserve, the centre offers researchers and students unparalleled 
access to a wide array of aquatic and terrestrial environments – 
including unique coastal, marine and rainforest habitats and exceptional 
species diversity. The centre is a shared campus of the Universities of 
Victoria, British Columbia, Alberta, Calgary, and Simon Fraser. 

 Bioengineering and Geomicrobiology Research Group (led by Drs. Marc 
Strous and Casey Hubert) – develops new solutions for a clean energy 
future and applies subsurface and marine microbiology for energy sector 
innovation. The lab houses state-of-the-art research infrastructure and 
equipment that serves academic researchers and industry partners. 

 Biogeoscience Institute - located at the door to Kananaskis Country, the 
University of Calgary’s Biogeoscience Institute is a leading field research 
station with a rich 65-year history. Serving as the only research station 
for the Canadian Rockies and Foothills, it provides and supports 
research and field training in understanding the full spectrum of 
ecosystem processes including those of aquatic and watershed systems 
in the Canadian Rockies. It draws scholars from around the world to use 
its unique resources. 
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 International Microbiome Centre - unique world-class centre at the 
University of Calgary designed to investigate the microbiome of humans, 
animals, plants, and the environment including water bodies and 
sources. A platform for ground-breaking research into human, animal 
and environmental health, and food security. Funded through Western 
Economic Diversification Canada, the Government of Alberta, and the 
Cumming School of Medicine, the centre provides cutting-edge tools to 
study the microbiome, allowing the University of Calgary to be a leader 
in this evolving field of research, and an enabler of research by national 
and international partners. 

 The infrastructure at the WSML is unique in that it provides world class 
Windows-based supercomputing machines that facilitate analysis of 
regional water-food-energy nexus, by developing high resolution, spatial 
data oriented, and regional ecohydro(geo)logical models. Many 
modelling programs are not compatible with Compute Canada systems 
and this is one of the largest Windows-based academic computing 
cluster in Canada. The lab is located at the Department of Earth and 
Atmospheric Sciences, University of Alberta and it accommodates 
several post doctoral fellows, PhD, MSc, and undergraduate students in 
a collaborative office space. 

 In the fall, the University of Calgary received a very generous gift of the 
Alberta W.A. Ranches, which will transform into a world-class veterinary 
education and research facility. It will enable inter-disciplinary research 
in areas including domestic and wild animal impacts on aquatic systems 
and waterborne diseases. The facility will provide a platform for 
collaboration with other universities, industry, and the public sector to 
foster interdisciplinary learning and research. 

 University Research Park and Life Sciences Innovation Hub - in late 
2018/early 2019, the University of Calgary took a major step forward in 
establishing the University Research Park as a platform providing 
research excellence and programs to drive innovation, economic 
diversification and creation of high quality jobs. This was made possible 
by the transfer of 76 acres of land and three buildings from the Alberta 
government, and the purchase and in-kind gift from Shell Canada of the 
Shell Technology Centre Calgary to enable the creation of the Life 
Sciences Innovation Hub. In early 2019, the City of Calgary announced 
$8.5 million in funding from the Opportunity Calgary Investment Fund to 
support specialized programming for entrepreneurs and early-stage 
companies working in the hub. The Research Park and hub will 
accelerate cross-disciplinary discovery and innovation by academic 
researchers and partners from industry, government and other sectors, 
and provide a powerful impetus to the growth of the life sciences sector 
of the economy in the city of Calgary, and Alberta. This platform will 
drive the implementation and commercialization of emerging water-
related technology and innovation in diverse areas including water 
impacts on human, animal and environmental health, water analysis, 
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surveillance and treatment, water reuse, remediation, and many others. 

Action 
IP-2 Support timely, affordable access and use of existing research infrastructure and 
commercialization capacity in Alberta and other jurisdictions 

Indicator Investments in Water Innovation Program projects leverage existing 
research infrastructure and capacity 

Results 
 Two projects supported by the Water Innovation Program are leveraging 

program support and funding from Global Water Futures: Solutions to 
Water Threats in an Era of Global Change - a University of 
Saskatchewan-led research program that is funded in part by a $77.8 
million grant from the Canada First Research Excellence Fund. The 
projects are (i) Rocky Mountain Water Supply Resilience and 
Vulnerability led by Dr. John Pomeroy and (ii) Wetland Ecosystem 
Functions: Drivers, Evaluation, and Management Implications, led by Dr. 
Rebecca Rooney. 

Indicator Access and use of post-secondary and Alberta Innovates research 
infrastructure 

Results 
 The facilities of the Future Energy Systems theme researchers 

(University of Alberta) were used to conduct land-water related research. 
Some external collaborators and supporting organizations included 
Canada’s Oil Sands Innovation Alliance, EPCOR Water Services, 
Alberta Innovates, Alberta Environment and Parks, and InnoTech 
Alberta. 

Action 
IP-3 Foster pan-Alberta knowledge and action networks and communities of practice to 
share evidence-based information, activities and best practices 

Indicator There are annual forums/conferences, workshops that bring the 
community together 

Results 
 Alberta Innovates sponsored the bi-annual Navigate 2018 event hosted 

by Inside Education. Alberta high school students and teachers 
investigated the science, technology, environment, issues and careers 
related to Alberta’s environment - our water and natural resources. After 
participating in this Leadership Summit, the school teams formulated 
plans to build and foster education and action in their schools and 
communities. Inside Education engaged Alberta Innovates in the lead-up 
to Navigate - ensuring current water issues were featured. The event 
was attended by 120 high school students from across Alberta. 

 Twenty-nine Working Well workshops for the public were conducted 
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reaching 705 participants. Workshop speakers include staff from the 
Alberta government, Alberta Health Services, and Alberta Water Well 
Drillers Association. 

 Alberta Agriculture and Forestry staff organized three irrigation 
workshops with the objective of providing irrigators with knowledge 
about the most efficient irrigation technology and management 
strategies. A similar workshop was provided to 60 irrigation students at 
Lethbridge College. 

 Dr. Neumann (University of Alberta) and collaborator’s Canadian 
Institutes of Health Research grant titled “Developing a Framework for 
Wastewater Reuse in Canada: Using Quantitative Microbial Risk 
Assessment, Risk Communication, and Community Engagement for 
Evaluating Water-Fit-For-Purpose Reuse” are actively carrying out 
community focus groups in the city of Edmonton (and soon in the town 
of Okotoks, Sturgeon County and possibly the city of Calgary) to 
evaluate the knowledge, awareness, and perceptions of the public about 
water reuse, and to ultimately help garnish and drive public support for 
innovation in water use, reuse and reclamation. 

 The Bow River Basin Council Science Forum in May brought together 
researchers from the University of Calgary and leaders and practitioners 
from the City of Calgary as well as some industry and non-government 
organization participants to discuss the latest research addressing 
challenges in the Bow River watershed. University of Calgary 
researchers gave 13 oral and poster presentations in diverse areas 
including watershed, aquatic environmental assessment, and ecosystem 
and human health impacts. 

 Future Energy Systems and the University of Alberta organized two 
public events: First Annual Future Energy Systems Research 
Symposium (University of Alberta, March 14), and Second Annual 
Future Energy Systems Open House (University of Alberta, October 3). 
These two events shared knowledge and developed future 
collaborations through interaction with industry, academia, government, 
regulatory agencies, and stakeholders. Several sessions addressed the 
topic of water and water treatment. 

 The Future Energy Systems theme “Resilient Reclaimed Land and 
Water Systems” organized a workshop within the theme on December 
11 that allowed the transfer of knowledge to researchers, students, post-
doctoral fellows, and research associates of three faculties. 

 The 101st Conference of the Canadian Society for Chemistry was held in 
the city of Edmonton, May 27–31. The conference brought more than 
1,500 participants and several technical sessions addressed the topic of 
water. 

Action 
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IP-4 Improve access to water data and information to enable research in areas of 
strategic priority 

Indicator Alberta Environment and Parks and the Alberta Energy Regulator 
coordinate data management so that public data is available through 
respective web portals (for example, Oil Sands Information Portal, 
WaterPortal, WURS) 

Results 
 All Water Innovation Program funded projects with summaries for 

current projects are listed on the Alberta Innovates website. Summaries 
are being developed for completed projects to provide a comprehensive 
listing of work supported through the program. The new webpage has 
seen increased traffic resulting in a high level of awareness. Two to 
three inquires for more information are received on a weekly basis. 

 Alberta Innovates continued to support Alberta WaterPortal, a website 
and community of water users. The portal provides all Albertans access 
to the knowledge needed to make better water management decisions. 
New content was developed for the portal through the project titled “The 
Future of Water: Engaging Albertans in the Water-Energy-Food Nexus.”  

 The first ever release of publicly available numerical groundwater flow 
model by Alberta Geological Survey is available on the Alberta Energy 
Regulator website (https://ags.aer.ca/document/REP/REP_96.pdf).  

 First ever release of volumetric groundwater availability assessments for 
central (https://ags.aer.ca/document/OFR/OFR_2017_07.pdf) and 
southern Alberta (https://ags.aer.ca/document/OFR/OFR_2018_09.pdf) 
are available on the Alberta Energy Regulator website.   

 Reports and data releases available on the Alberta Energy Regulator 
and the Alberta Geological Survey websites to improve access to water 
data and information. 

 Alberta Health is working with Alberta Environment and Parks to assess 
data needs and share data, where possible, such as: 

- incorporating Alberta’s Fisheries and Wildlife Management 
Information System in processes to quality assurance/control fish 
data used by both ministries. The system is currently being used to 
check historical mercury in fish datasets. 

- created a data visualization tool called the Alberta Public Health 
Information Network and publicly launched the website 
(http://aephin.alberta.ca) in February. This website provides water 
chemistry data from private drinking water wells to the public along 
with other environmental or public health information. The underlying 
datasets are currently available through the Open Government 
Portal. The mercury in fish dataset includes samples from 2016, and 

https://ags.aer.ca/document/REP/REP_96.pdf
https://ags.aer.ca/document/OFR/OFR_2017_07.pdf
https://ags.aer.ca/document/OFR/OFR_2018_09.pdf
http://aephin.alberta.ca/
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approval was obtained to release 2016–18 cyanobacterial bloom 
data. 

- in the process of standardizing and formalizing sample and data 
management processes (for example, documentation of quality 
check steps by sample collectors, laboratories, and data users at 
Alberta Health) through the development of data management 
frameworks for the Domestic Well Water Quality dataset and the 
Mercury in Fish dataset. 

Additional relevant information sources other than Alberta Environment and 
Parks and the Alberta Energy Regulator coordinated data are listed below: 

 The Alberta Water Council website houses a wealth of reports on 
provincial solutions to water management challenges and opportunities 
in Alberta. Partners and the public can access this information to make 
better water management decisions. The council also has a YouTube 
channel with informative videos about processes and key water 
management topics. 

 Alberta Health has taken steps to standardize data reporting from 
partner laboratories via the inclusion of “lab data format requirements” 
appendices in each new Alberta Health grant agreement. 

 The website www.albertaclimaterecords.com is being extended to 
include five climate normal periods (1951-1980, 1961-1990, 1971-2000, 
1981-2010, 1991-2017) and also includes three future climate 
projections. This will be online in 2019. 

 The Future Energy Systems (University of Alberta) website 
(https://www.futureenergysystems.ca/) is available to the community at 
large by providing information about the research projects, events, 
publications and opportunities including water related topics. 

 

 

http://www.albertaclimaterecords.com/
https://www.futureenergysystems.ca/
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Table 3: Summary of the results achieved under outcome “Innovation 

Capacity” 

Action 
IC-1 Recruit and retain researchers and practitioners in water-related sciences and 
applications, with specific emphasis on advancing trans-disciplinary environmental 
sciences 

Indicator Leading water related scientists are recruited and retained in the Alberta 
Water Innovation Program and provides investment resources to support 
the outcome 

Results 
 Alberta Innovates continues to support retention of existing scientific 

and research capacity. 

 Some of the water-related scientists recruited/retained are listed below: 

- Dr. Emmanuel Stefanakis joined University of Calgary Schulich 
School of Engineering. He is the head of the department of 
Geomatics Engineering. His areas of research include geospatial 
data science and analytics for watershed and flood applications. 

- Dr. Dongyan Niu joined University of Calgary Faculty of Veterinary 
Medicine in late 2017. Her research areas of interest include 
zoonotic pathogens in the food supply chain, improving safety of 
food processing surfaces, and phage-host interactions in aquatic 
and other natural environments. 

- Dr. Qi Zhou joined University of Calgary Schulich School of 
Engineering. His research and areas of interest include 
environmental engineering, adaptation to climate change, water and 
wastewater technologies, fate and transport of pollutants, 
sustainable water management, fluid dynamics, and water 
movement in natural and engineered systems.  

- Dr. Young-hye Na from IBM Research Almaden was appointed as 
an Adjunct Professor at the Mechanical Engineering department, 
University of Alberta. Dr. Na’s expertise lies in surface chemistry, 
material science, and nanotechnology, with a focus on developing 
functional materials (polymers, organic thin films, nanocomposites, 
and nanoparticles) for various applications, including, but not limited 
to, water treatment membranes and energy storage devices (for 
example, next-generation batteries).  

- Leading University of Calgary biologist Dr. Sean Rogers was 
appointed Director of Bamfield Marine Sciences Centre in July. His 
research focuses on ecology and evolutionary biology. He plans to 
increase the centre’s visibility as one of the best recognized field 
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research and training facilities in the world, while prioritizing 
exploration and discovery that sustains a vibrant coastal ecological 
community. 

- Analytical and Environmental Toxicology Laboratory recruited a new 
assistant professor, Dr. Drabovich. 

- Dr. Ashbolt was retained as the Alberta Innovates Health Solutions 
Translational Chair at the University of Alberta. 

Indicator Governments of Alberta and Canada invest in water-related researchers 
(chairs) 

Results 
 Alberta Innovates is currently supporting the following water-related 

chairs: 

- Natural Sciences and Engineering Research Council, Industrial 
Research Chair for Colleges for Optimization of Once Through Heat 
Recovery Steam Generators Performance to increase Water 
Recycling and Reduce Fouling and Greenhouse Gas Emissions, Dr. 
Vita Martez; 

- Natural Sciences and Engineering Research Council Associate 
Industrial Research Chair in Sustainable Urban Water 
Development, Dr. Yang Liu, University of Alberta; 

- Natural Sciences and Engineering Research Council Senior 
Industrial Research Chair in Oil Sands Water Treatment, Dr. 
Mohammed Gamal El Din, University of Alberta; and 

- Alberta Innovates Translational Health Chair in Water Borne 
Disease Prevention, Dr. Nicholas Ashbolt, University of Alberta.  

 Canada Research Chairs at University of Alberta include: 

- Canada Research Chair I in Analytical and Environmental 
Toxicology, Dr. Li; and 

- Canada Research Chair II in Future Community Water Services, Dr. 
Liu. 

 Canada Research Chairs at University of Calgary include: 

- Canada Research Chair II in Molecular Ecology of WaterBorne 
Microbes, Dr. Dong; 

- Canada Research Chair I in Wastewater Engineering, Dr. Tay; and 

- Canada Research Chair I in Environmental Physiology and 
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Toxicology, Dr. Vijayan. 

 Natural Sciences and Engineering Research Council Industrial 
Research Chairs and other Chairs at University of Calgary include: 

- Natural Sciences and Engineering Research Council/City of Calgary 
Industrial Research Chair in Advanced Technologies for 
Wastewater Treatment, Dr. Tay; 

- Natural Sciences and Engineering Research Council Industrial 
Research Chair in Petroleum Microbiology, Dr. Voordouw; and 

- Chair in Natural Resources law, Dr. Bankes. 

 Campus Alberta Innovation Program Chairs at University of Alberta 
include: 

- Campus Alberta Innovation Program Chair in Water Management or 
Wetland Ecology, Dr. Olefeldt; 

- Campus Alberta Innovation Program Chair in Innovation Policy and 
Technology Translation in Water and Energy, Dr. Emilson Silva; 

- Dr. Maya Bhatia, Campus Alberta Innovation Program Chair in 
Watershed Science, Carbon and Nutrient Cycling in Climatically-
Sensitive Watersheds; and 

- Campus Alberta Innovation Program Chair in Watershed Science 
and Modelling, Dr. Monireh Faramarzi. 

 Campus Alberta Innovation Program Chairs at University of Calgary 
include: 

- Campus Alberta Innovation Program Chair in Geomicrobiology, Dr. 
Hubert; and 

- Campus Alberta Innovation Program Campus Alberta Innovation 
Program Char in Reservoir Biogeoscience, Dr. Strous. 

 Campus Alberta Innovation Program Chairs at University of Lethbridge 
include: 

- Campus Alberta Innovation Program Chair in Terrestrial 
Ecosystems Remote Sensing, Dr. Hopkinson; and  

- Campus Alberta Innovation Program Chair in Aquatic Health, Dr. 
Pyle. 

 Campus Alberta Innovation Program Chairs at University of Athabasca 
include: 

- Campus Alberta Innovation Program Chair in Hydroecology and 
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Environmental Health, Dr. Glover; and  

- Campus Alberta Innovation Program Chair in Computational 
Sustainability and Environmental Analysis, Dr. Wang. 

 Dr. Li of the Analytical and Environmental Toxicology Laboratory 
(University of Alberta) was awarded Canada Research Chair (Tier 1). 

 Dr. Wiseman (University of Lethbridge) was awarded Canada Research 
Chair (Tier II). 

 Dr. Flanagan (University of Lethbridge) was awarded Lethbridge Board 
of Governors Research Chair. 

Indicator University water-related researchers 

Results 
 University of Alberta has approximately 80 water related researchers in 

the Faculties of Agriculture, Life and the Environmental Sciences, Arts, 
Engineering, Law, Medicine and Dentistry, Public Health and Sciences. 

 University of Calgary currently has approximately 76 water researchers 
in the Faculties of Science, Arts, Veterinary Medicine, Law, Schulich 
School of Engineering and Cumming School of Medicine.  

 University of Lethbridge currently has approximately 16 water 
researchers in the Department of Biological Sciences and Geography. A 
new hire, Dr. Bogard is expected to join the department of biological 
sciences in 2019 focusing on limnology and biogeochemistry. 

 Dr. Kinniburgh, Clinical Professor at the University of Alberta and 
Adjunct Associate Professor at the University of Calgary (Alberta Centre 
for Toxicology), is an expert in clinical chemistry and clinical and 
analytical toxicology. He leads research and service work in public 
health related topics including water chemistry, trace elements, volatile 
organic compounds, pesticides, arsenic, disinfection by products, 
phthalates, cyanotoxins and cytotoxicity in drinking water, recreational 
water and other environmental water, and mercury contamination in fish. 
He teaches at both the Universities of Alberta and Calgary. 

 Dr. Huang, Alberta Centre for Toxicology, University of Calgary leads 
research and service work in public health related topics including 
cytotoxicity profiling in surface water, cyanotoxins in recreational water, 
and mercury contamination in fish, as well as database management. 

 Dr. Pang, University of Alberta, is a molecular virologist and an 
international expert on viral gastroenteritis. Is conducting research on 
quantitative polymerase chain reaction detection of cyanobacterial 
genes coding for toxin production. 
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 Dr. Le, University of Alberta is a leading expert in arsenic and conducts 
research, teaches and collaborates with the Environmental Protection 
Agency, United States on arsenic. 

 Dr. Li, University of Alberta is a leading expert in drinking water 
disinfection by-products. 

Indicator Graduate students and postdocs employed in environmental science 
sector in Alberta 

Results 
 Government of Alberta supports Mitacs’ three research internship 

programs in water-related research in Alberta. Following are the 
investments made on water-related research in 2018 (data provided by 
Mitacs): 

- Accelerate: $4,000 supported one intern in one internship unit (four 
months/internship unit); 

- Elevate: $6,666.66 supported one intern in two internship units; and 

- Globalink: $6,005 supported four interns in four internship units. 

 Andreas Luek, a former post-Dr.al fellow with Dr. Rasmussen 
(University of Lethbridge) has been hired as a Senior Fisheries Biologist 
with Alberta Environment and Parks Crowsnest District, South 
Saskatchewan region. 

 Mike Campen, a former MSc student with Dr. Rasmussen (University of 
Lethbridge was hired on contract as a Fishers Technician with Alberta 
Environment and Parks. 

 Four graduate students from Southern Rockies Watershed Project at 
the University of Alberta were employed in government (two in Alberta 
Environment and Parks) and industrial (B.C. Hydro and Stantec 
Engineering) water resource sectors. 

 Dr. Le, Analytical and Environmental Toxicology Laboratory supervised 
and employed 10 graduate students, four post doctoral fellows, two 
research associates, and two summer research students. These 
students gained experience on the analysis of metals and arsenic 
species in Alberta food and water for human exposure assessment. Dr. 
Li supervised and employed four graduate students, four post doctoral 
fellows, and two summer research students. These students gained 
experience studying drinking water safety. These students were tied to 
this grant: University of Alberta Analytical and Environmental Toxicology 
Laboratory (Chris Le) Analysis of metals and arsenic species in Alberta 
food and water for human exposure assessment. Total amount of 
funding spent on salary for water-related research in 2018-19 under this 
grant was $159,000. 

 Two post doctoral fellows (Elham Zeini Jahromi and Birget Moe) are 
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currently working on trace elements analysis and cytotoxicity profiling at 
the Alberta Centre for Toxicology. A total of $123,208 was received from 
the University of Calgary operating grant. Total amount of funding spent 
on salary for all water-related testing and research in 2018-19 under this 
grant was $1,439,500. 

 Two post doctoral fellows (Yuanyuan Qiu and Rafik Dey) are currently 
working on detection of cynaobaterial toxin genes and amoeba-related 
pathogens in Alberta Recreational waters with University of Alberta’s 
Drs. Pang, Neumann and Ashbolt (Waterborne Pathogen Monitoring).  

 Two laboratory technologists hired in 2017 at the University of Alberta’s 
Biogeochemical Analytical Service Laboratory and a new laboratory 
hired this year, 2018 are still working on analyzing Polycyclic Aromatic 
Hydrocarbons in water and fish. Total amount of funding spent on salary 
for water-related research in 2018-19 under this grant was $144,000. 

 A research associate, Mark Graham is working on tracking harmful algal 
(cyanobacterial) blooms using automated cell counting. A technician, 
Shelby Stenerson transitioned from a summer FlowCam technician 
position to being a graduate student focusing her thesis research on 
algal blooms and water quality in Alberta. These salaries were funded 
under the AH grant to the University of Alberta (Dr. Rolf Vinebrooke) - 
Monitoring of harmful algal (cyanobacterial) blooms. Total amount of 
funding spent on salary for water-related research in 2018/19 under this 
grant was $92,500. 

 Alberta Agriculture and Forestry is supporting two graduate students at 
University of Alberta under Alberta Innovates-funded water quality 
projects. 

 A graduate student, Caitlyn Donadt is researching the concentrations of 
metals in Red Deer River water and fish. Total amount of funding spent 
on salary for water-related research in 2018/19 under the Red Deer 
River grant was $28,250. 

 The University of Lethbridge maintains strong undergraduate programs 
enabling students to succeed in the environmental and water related 
industries. The students get hired by consultants (for example, Farmer’s 
Edge, Water Smart, Golder Associates), the industry (for example, 
Cenovus) and government offices (cities and municipalities, also Alberta 
Environment and Parks, Alberta Agriculture and Forestry, Agriculture 
and Agri-Food Canada, Irrigation Branch). Their graduate students have 
become leaders in their field (for example, alumni-of-year award in 
water resources). 

Action 
IC-2 Develop appropriate post-secondary trans-disciplinary programs to produce 
graduates that have the necessary skill sets to work in complex water resource 
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environments 

Indicator Government of Alberta post -secondary investment in water-related 
programming 

Results 
 Of the $26.3 million Alberta Innovates has invested into water-related 

innovation projects ongoing or completed, $12.6 million was directed to 
post-secondary institutions with $10.9 million principally held by Alberta 
institutions. 

 Alberta Energy Regulator/Alberta Geological Survey participated in one 
graduate student thesis advisory committee. 

Indicator Graduate and enrolled students 

Results 
 More than 360 graduate students and post doctoral researchers have 

been/are involved in Water Innovation Program funded projects 
(complete and ongoing). 

 The total number of enrolments were approximately 2,012 in various 
water-related programs offered by publicly funded institutions (Figure 4). 

Indicator PSI programs 

Results 
 Publicly-funded post-secondary institutions are currently offering about 

34 water-related programs in the province (Figures 2 and 3a).  

 University of Calgary water researchers, Drs. Masaki Hayashi, Edwin 
Cey and Edward Johnson are faculty investigators and collaborators 
with the University of Saskatchewan’s Natural Sciences and 
Engineering Research Council Collaborative Research and Training 
Experience for Water Security, along with researchers from six other 
Canadian universities and the Global Institute of Water Security at the 
University of Saskatchewan. The forWater security is a comprehensive 
research and training program for graduate students and post doctoral 
fellows. 

 The federal government funded the Natural Sciences and Engineering 
Research Council Collaborative Research and Training Experience 
program Integrated Infrastructure for Sustainable Cities, a six-year 
research and training initiative led by Dr. Lina Kattan and a team of 
researchers from the University of Calgary and other Canadian 
universities. The goal of initiative is to engage in innovative research 
and train infrastructure engineers and planners who can respond to the 
challenges of transformative and disruptive technologies and forces, 
including climate change, and address the sustainability aspirations of 
our communities, while addressing the interdependence of 
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transportation, waste, energy, water and other infrastructures. The 
initiative is a strong collaboration between academic researchers, the 
City of Calgary, industry and other stakeholders. 

 The Natural Sciences and Engineering Research Council Collaborative 
Research and Training Experience Responsible Development of Low-
Permeability Hydrocarbon Resources program was launched, with 
federal government funding for a period of six years. The program is an 
innovative research and training program headed by University of 
Calgary geophysicist Dr. David Eaton and led by a highly 
transdisciplinary team of researchers from five Canadian universities 
(Calgary, Alberta, Toronto, Waterloo, Western) in partnership with 
industry and government. The program is conducting world-class 
research around a set of key challenges in unconventional energy 
resources. These include impacts and mitigation of the effects on land, 
water and environment, and advancing policy, economics and public 
communication, in addition to addressing the technical aspects of 
unconventional resources. The program is training students in the 
technical and soft skills they will need to serve as the next generation of 
science and engineering leaders and policy-makers in Canada. 

Action 
IC-3 Encourage Alberta researchers and technology development organizations to be 
engaged in relevant national and global water-related networks 

Indicator Alberta’s research and innovation community communicate with and 
collaborate with national and international water-related innovation 
networks, water conferences 

Results 
 Interdisciplinary teams built across institutions are common in Water 

Innovation Program research projects: 

- The Southern Rockies Watershed Project led by Drs. Sillins 
(University of Alberta) and Emelko (University of Waterloo) includes 
researchers from University of Alberta, Oregon State University, 
University of Waterloo, Brock University, Rothamsted Research and 
Southampton Universities, United Kingdom, and Environment and 
Climate Change Canada. The research and advisory team included 
membership from industry, municipalities and government science 
staff. 

- The Adapting to Changing Water in Alberta project led by Greg 
Goss and Monireh Faramarzi (Ualberta) includes researchers from 
University of Alberta, University of Calgary, University of Regina, 
Alberta biodiversity Monitoring Institute, Alberta Agriculture and 
Forestry, Alberta WaterSMART, and Switzerland’s Federal Institute 
of Aquatic Science and Technology. 
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 University of Calgary water researchers collaborated with researchers 
from 75 organizations in 20 countries. 

 Dr. Kinniburgh, Alberta Centre for Toxicology has established provincial, 
national and international collaborations based on various research 
interests: 

- water cytotoxicity with Advancing Canadian Wastewater Assets and 
the City of Calgary (Leland Jackson and Norma Ruecker); 

- real-time cell analysis with ACEA Biosciences (Yama Abassi); 

- arsenic in water with Veterinary Medicine, University of Calgary 
(Judit Smits); 

- disinfection by-products with University of Waterloo (Monica 
Emelko) and Susana Kimura-Hara (University of Calgary, 
Department of Chemistry.); 

- arsenic analysis with University of Alberta (Chris Le); 

- freshwater oil spill remediation study with the International Institute 
for Sustainable Development-Experimental Lakes Area; 

- cyanotoxins in lake water with Alberta Environment and Parks (Ron 
Zurawell); and 

- post wildfire water quality monitoring using the water cytotox test 
with drinking and wastewater treatment facilities in Town of 
Athabasca and Regional Municipality of Wood Buffalo (Fort 
McMurray, Fort MacKay and Fort Chipewyan); 

 Dr. Le collaborated internationally with the Environmental Protection 
Agency, United States, the U.S. Water Research Foundation, Chinese 
Academy of Sciences, and more than 20 universities/institutes around 
the world. 

 Biogeochemical Analytical Service Laboratory, University of Alberta, 
provided analytical services to analyzing isotope ratio, total mercury and 
methylmercury in fish tissue in the Red Deer River for Mark Poesch’s 
research program. 

 Dr. Ashbolt collaborated internationally on reclaimed and recreational 
water. Recently assisted the U.S. Water Re-Use Foundation to develop 
risk-based approach for standards for non-potable water systems. 

 Dr. Pang has collaborated with the Institute of Microbiology in Academy 
of Sciences, Heilongjiang Province, China on research and technical 
development of pathogens in water since 2012. 

 Alberta Irrigation Projects Association is a member of the Northwest 
Irrigation Operators and regularly attends conferences and tours with 
the opportunity to present on Alberta Water Management topics. 

 A number of representatives from the Alberta Irrigation Sector attended 
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and actively participated in the 2018 International Conference of the 
International Commission on Irrigation and Drainage in the city of 
Saskatoon, Saskatchewan, in August. Presentations related to Alberta 
water management were given by a number of representatives in the 
areas of drainage and flood control strategies, conservation, efficiency 
and productivity and water supply challenges. 

 Alberta Energy Regulator/Alberta Geological Survey staff participated in 
five international, two national and one provincial conferences where 
water issues discussed. Staff participated on one national society, the 
International Association of Hydrogeologists, Canadian National 
Chapter. 

 Alberta Environment and Parks supported six conference presentations 
related to water issues. Two of the conferences were held in the U.S. 

Indicator Incentives are available to enable researchers and/organizations to be 
engaged in networks, conferences, etc. 

Results 
 Alberta Innovates supports its water researchers through attendance at 

conferences and workshops by allowable grant expenses. 

 Funds from the University of Calgary vice-president research 
conference/workshop grants are available to researchers in support of 
scholarly significant, national or international conferences or workshops 
held in the Calgary area. 

 Funds and support from the University of Alberta Graduate Students' 
Association Academic Travel Award and from the Faculty of Graduate 
Studies and Research Graduate Travel Awards allowed graduate 
students to attend and give presentations at national and international 
conferences. 

 Support from Natural Sciences and Engineering Research Council, 
Alberta Innovates and University Professional Development Fund 
allowed the University of Alberta Future Energy Systems theme 
researchers to attend conferences, workshops and seminars. 

Action 
IC-4 Accelerate the movement of discoveries and new applications into practice, 
commercial products and services by enhancing receptor capacity in industry and 
government 

Indicator Examples of technology deployment in industry 

Results 
 No new technologies, supported by Alberta Innovates were deployed by 

industry.  

 A number of technologies (Swirltex, Saltworks, SewerVue, Waterwerx) 
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are in final stages of development/demonstration and are expected to 
be ready for deployment in the near future. 

 Dr. Gamal El-Din (University of Alberta) in collaboration with Imperial Oil 
developed a biomimetic extraction – solid phase microextraction for the 
analytical and toxicological evaluation of bioavailable naphthenic acids 
from oil sands process-affected water. 

Indicator Research, technology, and applications have been translated into policy 
implementations in government 

Results 
 Water Innovation Program project outcomes are shared with policy 

makers where appropriate. Some of the project outcomes being 
translated to policy are:  

- Reducing the Uncertainty in Groundwater Availability and its 
Sensitivity to Land-use and Climate Variability: The spatial 
distribution of groundwater recharge resulting from the project 
provides key information to the Groundwater Management 
Framework led by the Water Policy Branch of Alberta Environment 
and Parks and the Provincial Groundwater Inventory Program of 
Alberta Environment and Parks and Alberta Energy Regulator. 
Numerical tools for estimating groundwater recharge will be used by 
Alberta Environment and Parks/Alberta Energy Regulator to provide 
the surface boundary condition for the regional groundwater model, 
which is anticipated to be used for guiding the development of the 
water management framework and policy. 

- Evaluating Microbial Risks Associated with Stormwater 
Management and Reuse in Alberta: The work carried out in this 
project is helping to inform stormwater use guidance documents 
under development by Alberta Environment and Parks. Project team 
members sit on the Government of Alberta Reclaimed Water Policy 
Committee, Public Health Working Group on Reclaimed Water and 
City of Calgary Water Reuse Process Working Group. 

- Rapid, multi-parameter assessment of natural recreational waters in 
Alberta: detection of health risks, invasive species and nuisance 
organisms using point of contact molecular tests: Alberta 
Environment and Parks has invested heavily into the whirling 
disease monitoring test developed by the project team and is using 
it as their primary test for mapping whirling disease-positive sites in 
Alberta for 2017 and 2018. The new Alberta Environment and Parks 
molecular biology lab will begin running this test as their primary 
means of detecting whirling disease in spring/summer 2019. The 
project team was approached by the City of Edmonton to assist with 
routine monitoring for the new Borden Park Natural Outdoor 
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Swimming Pool. Monitoring took place during the summer. 

 Dr. Kinniburgh, Alberta Centre for Toxicology: 

- implemented routine use of assay for the common cyanobacterial 
toxin microcystin. This tool is being used by Alberta Health Service 
when assessing risk at recreational sites; 

- provided water testing data to Alberta Health and Alberta Health 
Services for risk analysis and policy development purposes; 

- provided fish mercury data to Alberta Health for the development of 
advisories related to fish consumption; and 

- provided technical advice and recommendations to government on 
policies and initiatives via Alberta Drinking-water Laboratory 
Technical Advisory Committee, Technical Advisory Committee on 
Safe Drinking Water and the Lead in Drinking Water Committees. 

 Dr. Le continues to serve on the U.S. National Institute of Environmental 
Health Sciences panel on the U.S. Superfund program. 

 A provincial Salvage Policy Directive, Alberta Agriculture and Forestry 
based on research findings and input from the Southern Rockies 
Watershed Project (University of Alberta) was developed to improve 
protection of water quality after wildfire. Similar policy development 
based on Southern Rockies Watershed Project research results is 
underway in B.C.. 

 Dr. Mohamed Gamal El-Din and his collaborators (Dr. James Stafford 
and Dr. Miodrag Belosevic) (University of Alberta) provided data on the 
toxicity of oil sands process water using mammalian cells to Alberta 
Innovate for risk analysis and policy development purposes. 

 Alberta Agriculture and Forestry project on developing nutrient 
objectives for small streams is intended for use as a planning target and 
measure of success for agricultural watershed management programs 
in Alberta. 

 Drs. Ashbolt, Neuman and Pang (University of Alberta) continue to 
support development of policy on Recreational Water Management 
program via introduction of Enterococcus quantitative Polymerase Chain 
Reaction and Bacteroides microbial source tracking as superior water 
quality indicators. 

 Two important provincial guidance documents: Alberta Water Reuse 
and Stormwater Use Guidebook and Public Health Guidance for 
Water Reuse and Stormwater Use were produced through the 
collaboration of Dr. Neumann (University of Alberta) and the 
Government of Alberta. 
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 Dr. Pang is developing quantitative Polymerase Chain Reaction 
techniques to detect cyanobacterial genes coding for toxin production in 
recreational water. 

 Dr. Vinebrooke (Freshwater Biodiversity Laboratory, University of 
Alberta) is developing rapid automated cyanobacterial cell count 
procedures used to assist Alberta Health Services in assessing 
recreational water quality. This tool is being used by Alberta Health 
Services when assessing risk at recreational sites. 

 Dr. Wiseman (University of Lethbridge) was invited to present findings 
on the research “The bioaccumulation of Oil Sands Process-affected 
Water associated organics” to an Alberta Environment and Parks 
Science team that is charged with evaluating information needs for a 
risk assessment for a proposal for pilot treated Oil Sands Process-
affected Water return to the Athabasca River. Ultimately, information 
from that research will inform release of Oil Sands Process-affected 
Water to the receiving environment. 

Indicator Public engagement/ conferences have increased the movement of 
discovery to application 

Results 
 No update is reported on this indicator. 

Indicator Alberta researchers are filing patents 

Results 
 Dr. Le filed one U.S. patent. The new technology will have potential 

applications to the detection of environmental contaminants and studies 
of their health effects. 

 Dr. Sadrzadeh (University of Alberta) filed one patent. 

Indicator Incentives (such as grants and grant renewals) are in place and facilitate 
the adoption of new technologies 

Results  Water Innovation Program provides grants in support of technology 
development to address water challenges in Alberta. Alberta Innovates 
connects project teams with services such as Alberta Innovates 
Entrepreneurial Investments, Kinetica, Innovate Calgary and TEC 
Edmonton to accelerate and strengthen the path to commercialization. 

 Growing Forward 2 and Canadian Agricultural Partnership “Irrigation 
Efficiency Program” helps producers to invest in new or upgraded Low 
Pressure Centre Pivot  or drip irrigation systems for their operations, 
improving the efficiency of energy, and water use on Alberta farms.  

 Growing Forward 2 “On Farm Water Management Program” and 
Canadian Agricultural Partnership “Farm Water Supply Program” 
provide technical assistance to agricultural producers to complete a 
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Long-Term Water Management Plan and shares the cost of related 
enhancements of their on-farm water supply management. 

 Growing Forward 2 and Canadian Agricultural Partnership grants 
facilitate the adoption of the most efficient irrigation systems by farmers. 

Indicator Research and researchers are being recognized and/or receiving awards 

Results 
 The Alberta Innovates-funded project of Drs. Silins and Emelko received 

an appreciation letter from Richard Manwaring (Assistant Deputy 
Minister, B.C. Forests, Lands, Natural Resource Operations & Rural 
Development FLNRORD) for post-fire emergency risk assessment 
assistance. 

 Dr. Chris Le was awarded the University of Alberta “University Cup.” 

 Dr. Xing-Fang Li was awarded Canada Research Chair (Tier 1). 

 Dr. Lilly Pang as a key member of Alberta Provincal EnTeric Infection 
Team and received the 2018 President’s Excellence Award, Alberta 
Health Services, Outstanding Achievements in Innovation and 
Research. 

 Caitlyn Donadt was awarded a Natural Sciences and Engineering 
Research Council Canadian Graduate Scholarship, a Queen Elizabeth II 
Graduate Scholarship and a Martin J Paetz Memorial Graduate Award 
in Fisheries Management. 

 The Working Well Program was recognized as a 27th Annual Emerald 
Award Finalist. 

 Dr. Milana Trifkovic (University of Calgary) received the Killam Research 
and Teaching Award. 

 Dr. Nashaat Nassar (University of Calgary) received the Association of 
Professional Engineers and Geoscientists of Alberta Early 
Accomplishment Award.  

 Dr. Gopal Achari (University of Calgary) received the Science, 
Technology, Engineering and Mathematics Award and the Immigrants of 
Distinction Award. 

 Dr. Cathy Ryan and Dr. David Hall were welcomed into the University of 
Calgary Peak Scholars Community. 

 Dr. Anne Naeth was named the new Director of Future Energy Systems, 
University of Alberta’s largest research initiative and also received the 
University Cup in July and October. 

 Dr. Aman Ullah received the Faculty of Agricultural Life and 
Environmental Sciences, University of Alberta Research and Innovation 
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Award for outstanding research contributions in December. 

 Dr. Scott Chang (University of Alberta) received the 2018 Canadian Soil 
Science Society Fellow Award. 

Indicator Evidence-based policy development with input from scientist 

Results 
 Alberta Health expanded trace element testing for all submitted 

domestic water well samples in Alberta.  

 Alberta Health also expanded testing of small drinking water system 
testing to include both routine and trace element testing.  

 Research from the Southern Rockies Watershed Project (University of 
Alberta) on impacts of wildfire and land management mitigation 
strategies is being employed in the Alberta Water Council Source Water 
Protection Guidance Document for protecting provincial drinking water 
sources. 
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Appendix 2a 
List of Project Collaborators 

Alberta Agriculture and Forestry Alberta Biodiversity Monitoring Institute 

Alberta Energy Regulator  Alberta Environment and Parks 

Alberta Health Alberta Health Services 

Alberta Irrigation Projects Association Alberta Municipal Affairs 

Alberta Lake Management Society Alberta Real Estate Foundation 

Alberta WaterPortal Alberta Onsite Wastewater Management 
Association 

Agar Canada Ltd. Agriculture and Agri-food Canada 

Associated Engineering ATCO 

Biomeme BlackPearl Resources 

Bow River Basin Council Brewster Travel Canada 

Brock University Canadian Centre for Remote Sensing 

Canadian Forest Products Ltd. Canada’s Oil Sands Innovation Alliance 

Canadian Water Network Castle Mountain Resort 

Chai Biosystems City of Airdrie 

City of Calgary City of Edmonton 

City of Red Deer Conoco Phillips 

County of Wetaskiwin Dalhousie University 

DeSaH Devon Canada 

Eastern Irrigation District EAWAG Switzerland 
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Eco-Tec Enerplus 

Environment and Climate Change Canada EPCOR 

Forward Water Technologies Fortress Mountain Resort 

Fossil Water Corporation Freshwater Solutions 

Ground Effects Energy Inc. Health Canada 

Husky Energy Imaginea Energy 

Inside Education InteliRain 

Intensive Livestock Working Group International Institute of Applied System Analysis 

Irrigation Districts ISL Adapt 

Korea University Klohn Crippen Berger 

Land Stewardship Centre Luxmux Technology Corp. 

Malvern Instruments McMaster University 

Mitacs Nakiska Ski Resort 

National Collaborating Centre for Environmental 
Health 

Natural Resources Canada 

NDT Ultrasonics New Mexico State University 

Natural Sciences and Engineering Research 
Council 

Nutrient 

Optimal Solutions Inc. Parks Canada 

Regional Municipality of Wood Buffalo Rothamsted Research 

Saltworks Shell Canada 

SICON LLC Spray Lakes Sawmills 

SewerVue Suez Water Technologies 

Suncor Energy Sustainable Development Technology Canada 
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Swirltex Syncrude Canada Ltd. 

Terrapure Environmental Town of Drayton Valley 

Town of Ponoka TransAlta 

Trent University University of Alberta 

University of Barcelona University of British Columbia 

University of Calgary University of ETH, Zurich 

University of Lethbridge University of Michigan 

University of New Brunswick University of Quebec 

University of Regina University of Saskatchewan 

University of Southampton University of South Florida 

University of Toronto University of Victoria 

University of Waterloo Universitat Rovira i Virgili 

Vancouver Island University Veolia Water Technologies Canada 

Wageningen University WaterSMART 

waterStrider Treatment Inc. WaterWerx Renewables Inc. 
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Appendix 2b 
List of Funding Partners 

** Note there is some overlap with the project collaborators list. 

Agar Canada Corporation Ltd. Agriculture and Agri-Food Canada 

Alberta Agriculture and Forestry Alberta Biodiversity Monitoring Institute 

Alberta Economic Development Authority Alberta Energy Regulator 

Alberta Environment and Parks Alberta Health 

Alberta Irrigation Projects Association Alberta Real Estate Foundation 

Alberta WaterSMART ATCO 

Canadian Forest Products Ltd. Canadian Foundation for Innovation 

Canadian Mountain Network Canadian Natural Resources Limited 

Cenovus Chevron 

City of Airdrie City of Calgary 

City of Edmonton ConocoPhillips 

Canada’s Oil Sands Innovation Alliance  Eastern Irrigation District 

ecoEnergy Innovation Initiative Economic Development and Trade 

Edmonton Community Foundation  Electro-Kinetic Solutions Inc. 

EPCOR fRI Research 

Genome  Global Water Futures, Canada First  

Research Excellence Program 
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Handix Scientific LLC IDE Technologies Ltd. 

Imperial Oil Canada Ltd. Irrigation Districts 

Israel Government, Canada-Israel Energy 

Science and Technology 

Land Stewardship Centre of Canada 

Laricina Lundin Norway AS 

Luxmux Technology Corporation Mitacs 

Nexen Natural Sciences and Engineering Research 

Council 

Optimal Solutions Inc.  Pengrowth 

Regional Municipality of Wood Buffalo Repsol Oil and Gas Canada 

RJ Oil Saltworks Technologies 

SDTC SewerVue 

Shell Canada Ltd. SICON LLC 

Social Science and Humanities Research 

Council 

Spray Lake Sawmills 

Statoil (Athabasca Oil) Suncor Energy Ltd. 

Swirltex Syncrude Canada Ltd. 

Teck Resources Ltd. Total E&P Canada Ltd. 

University of Alberta University of Calgary 

University of Lethbridge University of Saskatchewan 

University of Waterloo WaterWerx 
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Western Irrigation District Westmoreland Coal 
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Appendix 3 
List of Contributing Organizations 

Government of Alberta ministries and 
agencies: 

Alberta Advanced Education 

Alberta Agriculture and Forestry 

Alberta Energy Regulator 

Alberta Environment and Parks 

Alberta Health  

Alberta Innovates 

Alberta Water Council

Post-Secondary Institutions: 

University of Alberta 

University of Calgary 

University of Lethbridge 

 

Industry: 

Alberta Irrigation Projects Association 

Not-for-profit Organizations:  

Mitacs
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