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Executive Summary

Alberta’s Water Research and Innovation Strategy 2014:  
A Renewal (AWRIS) recognizes that water is one of our 
most valuable natural resources and is critical for long-term 
economic and environmental sustainability. It is a provincial 
framework to respond to challenges confronted by Alberta’s 
water resource system and to guide the research and 
innovation (R&I) systems response to these challenges.

Government realizes the importance of water and proper 
water infrastructure. Alberta’s investments in water sector 
technologies are allowing the province to address current 
challenges and meet changing water demands.

Through AWRIS, the Government of Alberta (GoA) ensures 
that industry, municipalities, recreational and other users 
have the knowledge and information necessary to use the 
provincial resource responsibly. AWRIS also helps ensure that 
the R&I system can change to enhance our ability to respond 
to emerging water demands.

Addressing water-related challenges requires continuous 
innovation based on research, data, and information 
collection and analysis. This strategy draws on Alberta’s 

scientific excellence and encourages working together 
between governments, academic institutions, industry, and 
research organizations. In support of this strategy, the GoA 
is allocating $28.3 million to Alberta Innovates for the Water 
Innovation Program (WIP) grant for the period of six years 
(2016 – 2024).

The fifth AWRIS annual report summarizes the progress 
made, lessons learned, and impacts resulting from Alberta’s 
water-related R&I activities in 2019. This report provides us a 
picture of government investments in transdisciplinary team 
based water R&I, and mechanisms to assess water-related 
priorities. This report summarizes how Alberta’s business 
environments and partnership opportunities leverage private 
enterprises and other governments; the status of innovation 
infrastructure investments and commercial capacity; and 
researchers and receptor capacity to move discoveries 
into practices, products, and services. Various workshops, 
conferences, and forums brought together researchers from 
different disciplines, collaborators, students, government 
officials, and other stakeholders to share knowledge and 
bridge the gap between university research and policy needs.
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AWRIS 2019 highlights

~$16.49M invested through GoA 
grants including WIP

63 active research projects funded 
through WIP and Clean Energy

$250+M direct investments 
attracted through Clean Energy 
program for impact on water 
sustainability

150 WIP collaborators/funding 
partners

60+ WIP peer-reviewed publications

40+ WIP High Quality Personnel (HQP)

6+ PSIs were recognized for 
contributions in water research and 
innovation

10+ patents filed through PSIs

36 programs and  
43 specializations offered at Alberta’s 
post-secondary institutions (PSIs)

Innovation Focus (IF) Innovation Platforms (IP) Innovation Capacity (IC)

FIGURE 1:  
Highlights strategic investments, ongoing/new partnerships, and synergies contributing to meet the goals of the provincial water agenda in 2019.

$3.03M invested by the GoA 
to support water research and 
innovation infrastructure/equipment 
funding

8+ GoA ministries/agencies provide 
data access to public on various 
water related topics

18+ publicly-funded facilities in 
Alberta for conducting water R&I 
activities

20 GoA Working Wells 
workshops delivered

2035 students enrolled in these 
programs
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FIGURE 2:   
The following are examples of key achievements made through R&I activities under AWRIS that are aligned with “Water for Life” strategic goals:

Water is one of our most valuable natural resources. It is critical for long-term economic and 
environmental sustainability. 

A University of Calgary-led team used 
a collaborative One Health approach 
to better understand drinking water 
quality of rural groundwater systems in 
context of animal health, human health, 
and the environment. This project 
provided a detailed evaluation of 
waterborne pathogens in rural drinking 
water through an interdisciplinary 
partnership between the Universities 
of Calgary, Alberta, Victoria, the Public 
Health Agency of Canada, Alberta 
Health Services (AHS)  and the Alberta 
Provincial Laboratory for Public Health 
(part of Alberta Precision Laboratories, 
APL).

Safe secure drinking 
water supply 

Healthy aquatic 
ecosystems 

Reliable, quality water 
supplies for a sustainable 
economy 

An Alberta Agriculture and  
Forestry (AAF) led project (WIP-funded) 
established a risk-based framework 
for assessing aquatic ecosystem 
impairment due to nutrient 
(total nitrogen and phosphorus) 
concentrations and evaluated 
achievability of these nutrient objectives 
in various water and watershed 
management scenarios. This project 
demonstrated modelling approaches 
for developing site-specific nutrient 
targets through agricultural practice 
changes.  Further work will provide 
recommendations on adoption 
of  nutrient standards in  Alberta 
watersheds.

The WIP-funded SewerVUE Asbestos 
Cement (AC) Pipe Scanner technology  
deploys high frequency radar antennas 
inside AC pipes to directly provide 
complete pipe condition assessment 
including wall thickness measurements, 
map defects, and detect voids outside 
the pipe. This technology has advanced 
from a technology readiness level 
(TRL) four to seven and is considered 
to be close to commercially viable. 
Two field tests (one in British Columbia 
and one in Alberta) were successfully 
completed. This technology will help 
provide quantitative data towards 
assessment of rehabilitation/
replacement of AC water and 
wastewater industry pipes.
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Many more water R&I success stories are highlighted in the Reporting and Evaluation section of 
this report based on each outcome of AWRIS.

FIGURE 3:   
Highlights provincial water-related R&I activities over the period of 2015-2019. This includes partnerships formed for knowledge transfer; 
improved knowledge generation; constant increase in attracting, retaining and developing HQP; considerable water-related programs available 
at PSIs and consistent support to infrastructure/equipment (detailed version is presented as a table on page 25).
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Introduction

Affordable, safe, and reliable drinking water and sanitation services are recognized as basic human rights1. Population growth 
and climate change are putting significant pressure on the quality and quantity of water globally1. As Alberta’s population 
is expected to reach almost 6.6 million people by 2046, an increase of 2.3 million people from 20182, demand for water will 
continue to increase. Many water-related issues are caused by consumer demand and industrial activities3. Such impacts 
include collapsing freshwater fisheries; contamination of lakes, rivers, and biota; and serious alterations to the hydrologic cycle 
affecting rivers.

Alberta’s Climate Future report 2019 suggests that a warming climate will have prominent impacts in Alberta relative to the rest of 
the world4. The growing season may lengthen, there may be more precipitation as rain throughout the year, and this precipitation 
would appear at an increased frequency through extreme weather events that are associated with flooding and crop destruction. 
Continued investment in provincial water-management infrastructure is crucial to support research and development of tools 
and techniques. For example, farmers and researchers need to develop tools/techniques to preserve the value of their crop in a 
changing Alberta climate and take advantage of a longer growing season. Therefore, it is important to manage our water to keep 
up with changing demand on our water resources and be at the forefront in research and innovation to respond to challenges 
faced by Alberta’s water resource system. 

In 2003, the GoA launched Water for Life: Alberta’s Strategy for Sustainability (WFL), which is an overarching strategy to manage 
water resources in Alberta. This strategy has three goals: safe, secure drinking water supply; healthy aquatic ecosystems; and 
reliable, quality water supplies for a sustainable economy. These goals are relevant in the current time, and all renewed strategies 
and associated programs post-WFL align with these goals. Development of these strategies and programs included academia, 
industry, government, and other stakeholder organizations to understand their water-related priorities. Since its release in 2014, 
AWRIS has created and applied relevant, reliable, and credible knowledge that leads to a high-performing, innovative, and 
responsive water resource system.

Jobs, Economy and Innovation (formerly Economic Development, Trade and Tourism) allocated $25 million in WIP funding 
over six years (2016 – 2024) to support research and innovation in Alberta’s water resource system. In 2018, the WIP grant 
was amended to merge with previous water funding grants (Alberta Water Research Institute grant and Water and Tailings 
Management 2012-2019 grant) and unused funds were added to the existing WIP grant (bringing the total allocated to  
$28.3 million). In conjunction to WIP, other provincial investments also contribute significantly towards funding support and 
creating synergies among academia, government, and industry. In collaboration with other partners, these investments have 
leveraged funding from federal, industry and other stakeholder organizations. This report describes the progress made in 2019 
towards achieving outcomes outlined in the AWRIS and is aligned with WFL goals.

1. https://www.unwater.org/publications/world-water-development-report-2019

2. https://www.alberta.ca/population-statistics.aspx#population-projections

3. https://policyoptions.irpp.org/magazines/canadas-water-challenges/water-challenges-in-oil-sands-country-albertas-water-for-life-strategy/

4. https://open.alberta.ca/publications/albertas-climate-future-final-report-2019

https://www.theguardian.com/environment/2020/mar/22/water-saving-an-important-but-ignored-weapon-in-solving-climate-crisis-says-un
https://www.unwater.org/publications/world-water-development-report-2019/
https://www.alberta.ca/population-statistics.aspx#population-projections
https://policyoptions.irpp.org/magazines/canadas-water-challenges/water-challenges-in-oil-sands-country-albertas-water-for-life-strategy/
https://open.alberta.ca/publications/albertas-climate-future-final-report-2019
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Reporting and Evaluation

Leadership and Accountability:
AWRIS is a provincial water R&I framework led by Jobs, Economy and Innovation and Alberta 
Environment and Parks (AEP). It provides a roadmap for water R&I. Jobs, Economy and 
Innovation collects data from water research community partners, and other stakeholders 
(including industry and environmental non-government organizations (NGOs), and consolidates, 
analyzes the information, and publishes annual reports.

1. Innovation Focus
This outcome highlights strategic investments supporting collaborative, transdisciplinary R&I activity related to water. These 
investments helped create key linkages; foster ongoing relationships; spread awareness among communities; researcher 
support; led to the formation of transdisciplinary teams; knowledge generation; and technology innovation.

Investments/Leverage

• WIP supported 33 (active and ongoing) projects related to improvements in water management, policy, planning, regulations, 
and operational practices. 

• Alberta Innovates invested $5.3 million to support projects in various water research themes in 2019. 

• Alberta Innovates Clean Energy funding supports projects with impacts in sustainable water management. A total of  
30 projects were supported in 2019 with Alberta Innovate’s investment of $33 million and with federal contributions of  
$34 million.

• Other GoA funding supports in 2019-2020 include: 

 - Alberta Health (AH) awarded $3.83 million through Health Protection grants;
 - AAF awarded $1.66 million;
 - The industry funded Oil Sands Monitoring (OSM) program, jointly run by AEP and Environment and Climate Change 

Canada (ECCC) and a multi-stakeholder governance structure awarded $5.7 million of funding to universities, Indigenous 
communities, and organizations undertaking water related research in the oil sands region.

• A total of $54.7 million in direct investments have been leveraged by industry and non-government partners for water and 
tailings management and WIP grants since 2013. 

• Current provincial investments in water research managed through Alberta Innovates have an average leverage of 2:1 with the 
greatest leverage in Tailings projects (5:1) and in Conservation, Efficiency and Productivity (3:1) projects.

• Federal funds leveraged in water-related projects include $4.7 million from Sustainable Development Technology Canada 
(SDTC) for three projects.

REPORT HIGHLIGHTS: ENABLING OUTCOMES
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• The North Saskatchewan WaterSHED Monitoring Program 
(partnership between AEP, EPCOR, the City of Edmonton, 
and the North Saskatchewan Watershed Alliance) funding 
includes $1 million per year from EPCOR for capital and 
sampling costs.

• University of Calgary water researchers received over  
$16.1 million in external funding, which includes funding 
from the following partners: $4.7 million (GoA); $6.41 million 
(federal); $2.58 million (industry); and $2.39 million (non-
profit, municipal government, and other organizations). The 
University of Calgary estimated GoA funding leveraged more 
than $1.4 million of in-kind funding from various partners.

• Alberta Energy Regular/Alberta Geological Survey (AER/
AGS) hosted a field tour for an international delegation of 
researchers (part of European Commission (EU) project) 
to gain an understanding of energy development and  
water management system, monitoring technologies, 
understanding risks, seismicity, and stakeholder relations 
in Alberta. AER/AGS is supporting this project through 
expertise on their Project Advisory Board. Alberta 
leverages knowledge transfer from EU-based projects 
that have relevance to the energy development and water 
management sectors in Alberta.

Key Highlights: 

• Alberta Innovates-managed Clean Energy program 
attracted over $250 million in direct investment for 
projects with a water sustainability impact in 2019. Of 
this amount, $40 million in new investment is attributed 
to the four projects with highest impact on water 
sustainability.

• In September 2019, Alberta Innovates, through 
WIP, supported an inbound Latin American mission 
organized by Jobs, Economy and Innovation. Over 
50 participants attended, including Alberta- based 
technology innovators, representatives of foreign 
trade commissions and Global Affairs (Canada)– 
Trade Commissioners Office representatives.  
The inbound delegation was interested in green 
technology innovation, including water technologies.  
WIP recipients who participated included Swirltex, 
University of Alberta, Source2Source, and Northern 
Alberta Institute of Technology (NAIT) facility tour. 
This presented a great opportunity to leverage and 
collaborate with international partners.
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Collaborations/Partnerships

Most water research projects displayed collaborations 
between academia (various disciplines), engineering and 
consulting firms, technology companies and municipalities 
(small and large), along with expertise from Alberta, Canada, 
and globally at various levels. 

• Alberta Innovates, Canada’s Oil Sands Innovation Alliance 
(COSIA), and Emissions Reduction Alberta (ERA)  
co-hosted the bi-annual Oil Sands Innovation Summit 
(OSIS) in June 2019. The summit addressed water, 
tailings, land, environmental monitoring, and greenhouse 
gases (GHG) issues related to in situ and mineable oil 
sands development. OSIS provides a forum for provincial, 
national, and international scientists, industry, government, 
and other stakeholders to connect and learn about 
knowledge and technology advancements addressing 
water management and other environmental challenges in 
Alberta’s oil sands.

• Alberta Irrigation Districts Association (AIDA) continued 
to collaborate with AAF and Agriculture and Agri-Food 
Canada (AAFC) on the long-term water quality monitoring in 
the 13 Irrigation Districts of Alberta.

• AAF 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.

• The governments of Canada and Alberta collaborated to 
manage the industry funded and multi-stakeholder OSM 
program that commenced in 2012. This program strives to 
monitor, evaluate, and report on environmental impacts for 
the oil region including water. The program is implemented 
through over 50 internal and external partnerships 
with monitoring organizations, agencies, Indigenous 
communities and provincial, national, and international 
universities.
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Key Highlights: 

Collaborations through WIP-funded projects at 
various levels
• Provincial – government/industry/PSI teams address 

areas such as greywater and stormwater management 
and use, risks and solutions associated with extreme 
climate events (flood, drought, fire), emerging public 
health issues in water quality (treatment resistant 
microbes, micro-plastics).

• Inter-provincial– PSI collaborations between 
Universities of Calgary, Alberta, Saskatchewan, 
Waterloo, Lethbridge, etc.

• National – project leads involved in Energy and Mines 
Ministers’ Conference (EMMC)-led working groups; 
engagement with Natural Resources Canada (NRCan) 
researchers on oil sands tailings challenges; small 
to medium enterprise (SME) innovators from other 
provinces developing their technologies in partnership 
with the province (e.g. H2Nano from Ontario; 
Saltworks from British Columbia (BC), and Indigenous 
Communities.

• International – primarily in the area of technology 
investment and innovation. Project partnerships with 
multi-national water technology and engineering 
corporations such as Veolia and Suez.    
Teck – a Canadian multi-national corporation – is 
a major shareholder in several mining projects 
and contributes their global mining expertise and 
experience with tailings management as a COSIA 
member.

• The University of Calgary collaborated with major industry 
partners for funding including Oil and Natural Gas 
Corporation, Lundin Norway AS, PetroBras, Syncrude 
Canada Ltd., Chevron Energy Technology Company, and 
other organizations including Genome Alberta, Petroleum 
Technology Alliance Canada, COSIA, City of Calgary, etc. 
University of Calgary water researchers collaborated on 
research projects with a very broad range of national and 
international universities and stakeholder organizations.

• AER/AGS maintains partnerships with AEP through their 
participation in the WFL cross ministry steering committee, 
the OSMP technical advisory committee, the Alberta Water 
Council (AWC), and supports the agreement between 
the GoA and Government of Northwest Territories to 
cooperatively manage transboundary groundwater and 
aquifer systems.

• AER/AGS collaborates with the British Geological Survey 
(United Kingdom), and Alberta leverages knowledge gained 
from the technical challenges in the UK. The application of 
geoscience solutions that are being applied in the UK and 
abroad have relevance to certain topics and challenges 
in Alberta. Learnings from this partnership have been 
applied to address scientific challenges for oil and gas well 
abandonment and geological modelling in Alberta.
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Awareness/Training  

• Engagements at various levels were held ranging from 
presentations at conferences/workshops to conducting 
training sessions for stakeholders. 

• AH, in collaboration with AHS, AAF and other researchers, 
contributed in spreading awareness about the Alberta 
Safe Beach Protocol, the water reuse framework, water 
cytotoxicity methods, and freshwater-cyanobacteria 
counting methods.

• Guided tours, plenary lectures, and workshops were 
conducted that provided an opportunity to network 
and exchange ideas regarding trace organic analytical 
testing methods and other research topics throughout the 
province. 

Published Research  

• Alberta researchers have published more than 300 peer-
reviewed papers on water-related issues through WIP since 
2013. More than 60 papers were published in 2019.

• AH Protection grants supported 17 research published 
papers, and four were in-press/submitted in 2019. 

• Some of the published papers with practical applications 
include: 

 - An integrated hydrological-computational fluid dynamics 
model for estimating bacterial levels in storm water 
ponds. Escherichia coli contamination of rural well water 
in Alberta, Canada is associated with soil properties, 
density of livestock, and precipitation. Canadian Water 
Resources Journal. 44(3):248-262.

 - Changes in norovirus genotype diversity in gastroenteritis 
outbreaks in Alberta, Canada: 2012-2018. BMC 
Infectious Diseases. 19(1):177. 

 - Extended persistence of general and cattle-associated 
fecal indicators in marine and freshwater environment. 
Science of the Total Environment. 650(Pt1):1292-1302.

 - Prevalence, levels, and seasonal variations of human 
enteric viruses in six major rivers in Alberta, Canada. 
Water Research, 153:349-356. 

 - Evidence for the evolution, expansion, and global 
dissemination of water treatment-resistant naturalized 
strains of Escherichia coli in wastewater. Water Research, 
156:208-222. 

Key Highlights: 

• In 2019, 1,818 users visited the Advancing Canadian 
Wastewater Assets (ACWA) 2,784 times. Some of 
these visits contributed to a major increase in 2019 of 
ACWA projects with industry partners, supporting their 
wastewater-related activities.

• Water Monitoring Data is available through the link 
http://environmentalmonitoring.alberta.ca/data/.

Key Highlights: 

• “Highly Selective Oxygen Reduction to Hydrogen 
Peroxide on Transition Metal Single Atom  
Co-ordination” published in Nature Communications, a 
journal in the top-ranked Nature series, 2019.

• “Spiked virus level needed to correctly assess enteric 
virus recovery in water matrices” published in Applied 
and Environmental Microbiology, 2019. 

• Sources of generic Escherichia coli and factors 
impacting guideline exceedances for food safety in 
an irrigation reservoir outlet and two canals. Water 
Research, 2019. 

http://environmentalmonitoring.alberta.ca/data/
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Policies, Processes, Practices and Programs

• WIP-funded researchers provide expert advice to the 
Federal-Provincial-Territorial Committee on Drinking Water 
in updating “Guidelines for Canadian Drinking Water 
Quality” and have contributed to development of Alberta’s 
water reuse guidelines.

• WIP-funded researchers provide expert technical advice on 
climate adaptation and emergency preparedness for water 
treatment following severe wildfires. 

• In 2019, AH introduced the Alberta Safe Beach Protocol, 
a new approach to assess and manage the public health 
risks associated with recreational waters. The protocol 
specifies recreational water standards designed to protect 
bathers. Operators of higher-risk (higher bather load and/
or history of poor water quality) sites are encouraged 
to submit water samples to laboratories where they 
are analyzed for the presence of specific water quality 
indicators. 

• Summer 2019 marked the first full season of provincial-
scale implementation of the use of Enterococcus 
and microbial source tracking as indicators of fecal 
contamination at recreational beaches. 

• AER/AGS Water Use Performance Report provides state 
of surface and groundwater availability across Alberta on a 
regular basis.

Key Highlights: 

• Alberta has become a national leader in areas such as 
recreational water quality and water reuse practices. 
Alberta is the only jurisdiction in Canada that is actively 
implementing new testing algorithms for recreational 
water quality (molecular quantative Plolymerase Chain 
Reaction (qPCR) testing for Enterococcus) based on 
recent epidemiological evidence by the United States 
Environmental Protection Agency (U.S. EPA) of the 
improved correlations with human health outcomes 
(compared to other indicators). An important aspect of 
this work is also the inclusion of microbial source tracking 
methods that help assess where sources of pollution are 
coming from and allow for remediation of these problems. 
These activities have also led to close collaborations with 
Health Canada on future national guidelines for recreational 
water quality.

• AH and AHS are leading a cross ministry working group 
(Public Health Working Group on Reclaimed Water) to 
produce new Public Health Guidelines for Water Reuse and 
Storm Water Use. This supporting document will provide 
a detailed overview of the microbial risk assessment 
framework. 
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Knowledge Sharing 

• Improved sharing and accessibility of data on water related 
issues through water portal, websites, seminars and 
conferences.

• The AH Environmental Public Health Science Team “Should 
I Eat this Fish” mobile app was downloaded 867 times in 
2019 (408 from Apple and 459 from Android platforms, 
respectively).

• The Distinguished Speakers Panel 2019, hosted by 
University of Calgary’s Schulich School of Engineering, 
invited panelists from the University of Calgary, the City of 
Calgary, Nauticol Energy, and WaterSmart to discuss the 
topic “Water: A Sustainable Future.” The panelists shared 
their knowledge on what is happening to the water we all 
depend on for community sustainability and economic 
growth. 

• In July, 2019, Dr. Susan Kutz (University of Calgary) spoke 
at the renewed annual gathering of the Keepers of the 
Water in Wabasca. Keepers of the Water is comprised 
of First Nations, Métis, and Inuit peoples, environmental 
groups, concerned citizens, and communities working to 
protect the Arctic Drainage Basin. Dr. Kutz presented on a 
sampling kit developed for hunters, used to monitor caribou 
populations’ non-visible conditions like mercury and other 
contaminants levels in the liver or kidney.

Key Highlight: 

Arctic researcher Dr. Maribeth Murray (University of 
Calgary) is leading a Canada Foundation for Innovation 
(CFI)-supported initiative Canadian Consortium for Arctic 
Data Interoperability (CCADI) to facilitate information 
sharing among scholars, Inuit, and others. Dr. Murray, 
director of the Arctic Institute of North America, and the 
multi-institutional team of scientists and Inuit partners 
are developing new data visualization and analysis tools, 
and protocols for ethical access to and use of Inuit 
knowledge. The goal is to improve data discovery and 
mobilization of data across a wide spectrum of research, 
Inuit, government, and other end users to advance Arctic 
science and evidence-based decision-making, including 
the areas of marine and freshwater resources.

• AAF-led projects are presented in water quality, irrigation, 
and water supply sections of the GoA’s Alberta.ca web 
information portal.

• The Irrigation Management Climate Information Network 
provides the irrigation industry in Alberta with up-to-date 
information on Irrigated Crop Water Use and Decision 
Support Tools to help irrigators make efficient on-farm 
water management decisions (e.g. IRRI-Cast: Crop Water 
Usage Calculator and the Alberta Irrigation Management 
Model, hosted on Alberta.ca).  

• Alberta Innovates staff gave more than 12 presentations on 
WIP and water related issues to industry, post-secondary 
students, teachers, government, and other water 
stakeholder groups. 

• AER/AGS participated in and/or coordinated 14 workshops 
and conferences with the purpose of knowledge sharing, 
networking, and relationship building.  

• A comprehensive Water Technical Report Series 
synthesizing the cumulative surface water monitoring 
program results over the 2012-2018 period was 
released in 2019 and is publicly available (http://
environmentalmonitoring.alberta.ca/technical-series-
water/).   

http://Alberta.ca
http://environmentalmonitoring.alberta.ca/technical-series-water/
http://environmentalmonitoring.alberta.ca/technical-series-water/
http://environmentalmonitoring.alberta.ca/technical-series-water/
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2. Innovation Platforms 
Technological and organizational environments encourage 
discovery and application, stimulating innovation in Alberta’s 
water resource system.

 Infrastructure

• GoA continues to support funding for equipment and 
research infrastructure in Alberta’s PSIs and support 
multidisciplinary research programs.

• GoA invested $1.96 million through Jobs, Economy and 
Innovation’s Research Capacity Program (RCP) and  
$1.08 million through AH grants in water-related 
infrastructure for 2019-2020.

• Through projects, Alberta Innovates is supporting research 
and infrastructure at Alberta’s three major PSIs and other 
academic institutions outside the province, which support 
solutions for Alberta.

• Bamfield Marine Sciences Centre is a shared campus 
of the Universities of Victoria, BC, Alberta, Calgary, and 
Simon Fraser University. It 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.

• Many of these facilities are enablers of research by national 
and international partners and draw scholars to use these 
unique resources.

 - Innotech Alberta and C-FER are subsidiaries of  
Alberta Innovates, which provides research facilities and 
technical expertise on a fee-for-service basis. Examples 
of support provided to WIP projects include: (a) Innotech 
Alberta has collaborated with the University of Calgary 
and Southern Alberta Institute of Technology (SAIT) 
on Once Through Heat Recovery Steam Generators 
(OTSG) and Steam Assisted Gravity Drainage (SAGD) oil 
sands testing facilities and maintained mesocosmos; (b) 
C-FER offers testing facilities that are used in tailings and 
pipeline research and testing.

 - Other institutes and centres for water research in Alberta 
include: Advancing Canadian Wastewater Assets, 
International Microbiome Centre, Biogeoscience Institute, 
Bamfield Marine Sciences Centre.

Key Highlight: 

University Research Park and Life Sciences Innovation 
Hub (LSIH)

• In late 2018 and 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 GoA, and the purchase and in-kind gift 
from Shell Canada of the Shell Technology Centre 
Calgary to enable the creation of the LSIH. In early 
2019, the City of Calgary announced $8.5 million 
in funding to support specialized programming for 
entrepreneurs and early-stage companies working 
in the LSIH. Of relevance to AWRIS, 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, 
surveillance and treatment, water reuse, and 
remediation.
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Foster Pan-Alberta Knowledge

• AAF staff:

 - Organized a workshop and a field tour of the Alberta 
Irrigation Technology Centre about the most efficient 
irrigation technology and management strategies  
(train-the-trainer).

 - Hosted a field day at the Crop Diversification Centre 
South to highlight the water-saving results.

 - Collaborated with municipalities and agriculture research 
groups to deliver four workshops about dugout planning 
and management practices to improve dugout water 
quality and quantity.

• The annual Alberta Innovates WIP Forum provides 
direct linkage between PSIs, provincial and municipal 
governments, corporate partners, non-government 
organizations, and watershed monitoring groups. In 2019, 
167 people registered for the event. This forum helped to 
identify new partnerships and opportunities.

Key Highlights: 

• In May 2019, Bow River Basin Council Science Forum 
brought together researchers from the University of 
Calgary, leaders, and practitioners from the City of 
Calgary as well as some industry, federal government, 
and NGO participants to discuss the latest research 
addressing challenges in the Bow River watershed.

• The University of Calgary-hosted Natural Sciences 
and Engineering Research Council of Canada 
(NSERC)-CREATE Responsible Development of Low 
Permeability Hydrocarbon Resources (ReDeveLoP) 
program that brought the academic, industry, 
government, and Indigenous communities together to 
discuss challenges in unconventional energy resources 
including water advancing policies, economics, and 
public communication.
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Data and Information Access

(Wealth of information)

Currently more than eight GoA ministries/agencies provide 
data access to the public on various water-related issues 
including water management practices, water chemistry data 
for private drinking wells.

• Alberta Innovates supported a “Citizen Science Initiative” 
with the City of Calgary so that the Miistakis Institute could 
publish a Call of the Wetlands in December 2019.

• Alberta WaterPortal provides all Albertans access to the 
knowledge needed to make better water management 
decisions.

• AH is working with AEP, AHS, municipalities and operators 
to assess data needs and develop processes to share 
data. 

• AIDA launched a new online data portal to allow public 
access to irrigation district water quality data. The data was 
generated by the Irrigation District Water Quality project, 
provided in partnership with AAF.  

• AER/AGS websites provide access to water data and 
information such as groundwater reports and data releases.

Key Highlight: 

The AH Environmental Public Health Science  
Team created and maintains a public data visualization 
tool called the Alberta Environmental Public Health 
Information Network (AEPHIN) http://aephin.alberta.ca. 
This provides water chemistry data from private drinking 
water wells to the public along with other environmental 
or public health information. The underlying AEPHIN 
datasets are currently available through the Open 
Government Portal (January 2019). 

http://aephin.alberta.ca
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3. Innovation Capacity 
This outcome relates to the effective mobilization of water 
research knowledge for the creation of innovative solutions to 
provincial water-related challenges.

Recruit and Retain Researchers 

• Water grants funded by GoA, Alberta Innovates, and other 
participating organizations, help retain existing scientific 
and research capacity in Alberta’s PSIs. This funding 
enables researchers to provide job opportunities to HQP 
that help them to develop their expertise.  

• AH and AAF support graduate students and post-doctoral 
fellows through project grants. AH funding supported 
13 graduate students, eight post-doctoral fellows, three 
research associates, five summer students, and one 
technologist; while AAF funding supported three graduate 
students.

• Alberta Innovates water research programs including WIP 
have supported more than 400 HQPs since 2013. In 2019, 
an increase of 40 HQPs is reported who were supported 
through these programs.

• Jobs, Economy and Innovation and Alberta Advanced 
Education (AAE) support Mitac’s three internship programs 
that leverage federal funding. In 2019, these programs 
supported 10 interns with a total funding of $56,000 from 
the GoA.

• The University of Calgary’s robust capacity in water 
research was increased in 2019 by the recruitment of the 
six research faculty working on various focus areas. These  
focus areas included sustainable water infrastructure for 
healthy and resilient communities; monitoring of Great 
Lakes wetland health and development of environmental 
indicators using invertebrates, fishes and aquatic plants; 
assessing and predicting cumulative environmental effects 
using existing data; climate change impacts on glacial 
environments; continental scale water supply under climate 
change; and water purification related applications.

Key Highlights: 

• Jobs, Economy and Innovation RCP funding is 
currently supporting the Campus Alberta Innovation 
Program (CAIP) Chairs in water-related research 
including five at the University of Alberta, one at 
the University of Calgary, two at the University of 
Lethbridge, and two at Athabasca University.

• Alberta Innovates is currently supporting the water 
related chairs that include NSERC Associate Industrial 
Research Chair (IRC) in Sustainable Urban Water 
Development, Alberta Innovates Translational Health 
Chair in Waterborne Disease Prevention, and a chair 
in Increase Water Recycling and Reduce Fouling/GHG 
emissions. 

• University of Calgary currently has nine Canada 
Research Chairs; three CAIP Chairs; one NSERC 
IRC Chair; one AI/iCORE Strategic Chair; and four 
Endowed Chairs. The University of Calgary currently 
has 81 water related researchers in seven different 
faculties.
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Research to Practice – further translated into 
policy implementations 

• University of Calgary’s water researchers filed 10 patents.  

• University of Alberta’s water researchers filed one patent in 
2019. 
*   Full data on Alberta PSIs’ patents for 2019 is not yet 

available. 

• Alberta researchers continued contributing to the Canadian 
Drinking Water Quality Guidelines.

• University of Alberta researchers participated in a World 
Health Organization (WHO) working group to examine the 
risks posed by antibiotic resistant bacteria in water.

• Alberta Center for Toxicology (ACFT) researchers 
implemented routine use of an assay for the common 
cyanobacterial toxin microcystin. Data generated using this 
tool is used by AHS for assessing risk at recreational sites. 
ACFT director continues to serve on the National Institute of 
Environmental Health Sciences (NIEHS) panel on the U.S. 
Superfund program.

• Safe Beach Protocol Implementation Committee and the 
Lead in Drinking Water Committees and the Technical 
Advisory Committee on Drinking Water (TAC-DW), provided 
technical advice/recommendations on policies and 
initiatives to the government. 

• Alberta researchers (AAF): 

 - Provided surface water monitoring data to the federal 
pesticide regulator (Pest Management Regulatory 
Agency) to inform the re-evaluation of neonicotinoid 
pesticides, related to risks to aquatic invertebrates.

 - Are using next-generation sequencing technology to 
support water quality guidelines for irrigation water as it 
relates to food safety.

 - Are developing easily accessible software interfaces with 
University of Alberta researchers to support use of smart 
agriculture systems related to water quality and use such 
as IntelliRain.

Key Highlights: 

• University of Calgary researcher Dr. Samira Siahrostami 
is part of an international and transdisciplinary research 
team that developed a portable device to produce 
hydrogen peroxide for purifying drinking water. 
The hydrogen peroxide can be used to purify local 
water sources contaminated by bacteria and other 
microorganisms and inorganic pollutants from urban, 
industrial, and agricultural waste. The research team has 
taken a big step toward providing people in remote and 
rural locations, such as in developing countries, with clean 
and safe water. 

• An international collaboration led by University of Calgary 
microbiologists probed microorganisms living in  
deep-sea sediments with petroleum seepage. This work 
has real world implications for the oil and gas industry, 
which analyzes petroleum seeps in exploring for deep-sea 
oil reservoirs.
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Technology Deployment

Alberta Innovates facilitates connections between researchers 
and receptors to accelerate innovations and strengthen the 
path to commercialization. Some of the WIP-funded projects 
(TRL 5-7) are highlighted here:

• Suncor’s Firebag facility enables field pilots and 
demonstrations of new technologies to enhance the 
efficiency of SAGD water utilization.

• ISL Adapt is partnering with the University of Alberta, 
SUEZ, and Drayton Valley to advance machine learning 
algorithms for application in operations of drinking water 
treatment systems to increase operational efficiencies and 
reduce power requirements and chemical consumption.

Transdisciplinary Research

• WIP projects continue to leverage provincial, national, and 
international expertise.

• Dr. Susana Kimura-Hara (University of Calgary) joined the 
multidisciplinary for Water Network, a NSERC Network for 
Forested Drinking Water Source Protection Technologies.

• Drs. Kinniburgh and Huang are working with Leland 
Jackson at ACWA and Norma Ruecker at the City of 
Calgary. This University of Calgary and City of Calgary 
partnership is researching wastewater treatment.

• Teams investigating the opportunities and risk associated 
with stormwater use led by Drs. Neumann and 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.

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

Key Highlights: 

• Enerplus (Canadian enhanced oil recovery (EOR) 
companies) with potential to deploy successful 
technologies in their U.S. operations, hosted a pilot for 
Saltworks at an EOR site near Medicine Hat. 

• Swirltex has been hosted by several municipal 
wastewater facilities to test their wastewater 
technology (Drayton Valley, Ponoka, Camrose, 
Crossfields).

• The City of Calgary is hosting the Source2Source 
Saddleridge Kidney Stormwater Retrofit. TrioVest 
Realty, the primary investor/partner, is also interested 
in deploying the technology in new housing 
development stormwater ponds.

Key Highlights: 

• WIP funded “Adapting to changing water in Alberta,” 
research team including expertise in modelling, 
hydrology, glaciology, groundwater, biodiversity, 
agriculture, economics, climatology, and stakeholder 
engagement.

• Dr. Neumann’s Alberta Innovates-funded project 
“Evaluating Microbial Risks and Performance Criteria 
for Safe Management of Stormwater and Rainwater 
Use in Alberta” has a transdisciplinary team composed 
of collaborators from GoA and municipal governments 
including, AH, AHS, AEP, Municipal Affairs, City of 
Calgary, City of Airdrie, and Health Canada.
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Awards/Recognition

• Dr. Andrew Tay (University of Calgary) posthumously 
received an Alberta Science and Technology Leadership 
(ASTech) award for Outstanding Achievement in Aerobic 
Granulation Technology to treat municipal and industrial 
wastewater.

• James Bull (University of Calgary) received one of the 2019 
University of Calgary Vanier Canada Graduate Scholarships. 

• The University of Calgary Peak Scholars Program 
recognizes researchers for their exceptional contributions to 
entrepreneurship, innovation, and community engagement. 
In 2019, water researchers Tawab Hlimi, for “The Green Alley 
Project” and Jennifer He, for “Bioretention for Enhancing 
Urban Stormwater Management” were recognized.

• Xing-Fang Li (Analytical and Environmental Toxicology 
Laboratory AETL) was appointed as Canada Research Chair 
(Tier 1) in Analytical and Environmental Toxicology.

Key Highlights: 

• Steve Hrudey (Professor Emeritus, AETL, University of 
Alberta) was appointed to the Order of Canada for his 
contributions to environmental health sciences and for 
his advocacy of safe drinking water. 

• The Working Well Program was a recipient of the 2019 
Premier’s Public Service Award for service delivery 
innovation and excellence. 
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Provincial Water-related Post-secondary Programs/
Specializations
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2015 2016 2017 2018 2019

Alberta Innovates managed water GoA grants including 
WIP-funded projects

25 50 49 40 55

WIP investments $6.04M $6.5M $6.2M $3.6M $5.3M

WIP attracted investments from other partners on 
active projects

$37.7M $58M $79M $50M $54.7M

WIP collaborators/funding partners 71 82 162 157 150

Alberta Innovates managed water GoA grants including 
WIP-HQPs since 2013

>88 >200 >250 >360 >400

Alberta Innovates managed water GoA grants including 
WIP-peer-reviewed publications since 2013

>40 >80 >160 >240 >300

Other GoA investments $0.1M $4.3M $3.5M $3.67M $5.49M 

GoA support to water R&I infrastructure/equipment $1.7M $4.2M $3.64M $3.94M $3.03M

Programs offered at PSIs 40 36 34 34 36

Students enrolled in these programs (approx.) 1800 1950 1997 2012 2035

Number of researchers at Universities UofA - 80
UofC - 52
UofL - 39

UofA - 57
UofC - 61
UofL - 30

UofA - 47
UofC - 75
UofL - 30

UofA - 80
UofC - 76
UofL - 16

UofA (data not 
received) 
UofC - 81
UofL (data not 
received)

CAIP Chairs supported 7 9 10 10

Patents accepted/filed 1/6 7/18 0/2 0/11

Number of Mitacs-supported interns in water-related 
projects (through GoA funded projects)

22 
($190,000)

16 
($164,000)

17 
($126,000)

6 
($16,671)

10 
($56,000)

TABLE 1:   
Illustrates Comparative Metrics (numbers at a glance) using data we consistently received from our contributing partners over the last five 
years. 

The AWRIS strategic investments support research and innovation activities to generate reliable knowledge, provide conducive 
infrastructure to discovery and applied research, and build capacity. WIP investments supported projects ranging from discovery 
to applied level research across various themes, and attracted investments from partners including industry, federal, and other 
governments. WIP and other GoA investments have led to an increased number of funders and collaborators over these years 
indicating that partners see value in the funded projects and overall program.
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Appendix 1
Detailed Data Received From the Contributing Partners.

ACTION IF-1 

Implement mechanisms that engage government, academia, and industry in the assessment of water R&I 
priorities, key opportunities and principle initiatives.

INNOVATION FOCUS

INDICATOR Conferences and workshops are held to engage government, academia, and industry that will inform 
priority decisions and identify opportunities and initiatives.

DATA • Alberta Innovates collaborates and participates in various important capacities with COSIA, Clean 
Resource Innovation Alliance and the Water and Remediation working groups, GoA Water for Life Cross 
Ministerial Steering Committee, Canadian Water Network (CWN), AWC; and AAF and AH in their  
water-related initiatives.

• In September 2019, WIP supported an inbound Latin American mission organized by Jobs, Economy 
and Innovation. 

• The OSIS attracted more than 850 registered attendees at the June 3-4, 2019 event in Calgary. The 
conference addressed water, tailings, land, environmental monitoring, and GHG issues related to in situ 
and mineable oil sands development.

• WaterSMART river basin projects have provided final reports with short and long-term 
recommendations. Projects include:

 - “Climate Vulnerability and Sustainable Water Management in the South Saskatchewan River Basin” 
and 

 - “Sustainable Water Management in the Athabasca River Basin Project”. The GoA has implemented 
some short-term recommendations (e.g., managing dams for flood and drought).

• AH staff presented the “Alberta Safe Beach Protocol” to AEP Limnology Community of Practice  
(Nov. 19, 2019) Edmonton.

• Two consultation sessions were held with industry/stakeholders about the Water Re-Use Framework 
(Calgary, Jan. 12-13, 2019 and Edmonton, Jan. 30, 2019) including review of documents by AEP 
(Alberta Water Reuse and Stormwater Use Guidebook) and AH (Public Health Guidelines for Water 
Reuse and Stormwater Use).  

• Dorothy Huang (ACFT, University of Calgary) participated in the Oil Sands Process Water Initial River 
Baseline Study science team meeting and presented the ACFT water cytotoxicity method as one of the 
study methods (May 9, 2019). This science team has members from government, academia, industry 
and the community.
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• Chris Le and colleagues from the Division of AETL University of Alberta organized the 2019 NSERC- 
CREATE-REACT Summer School and Research Symposium (Aug. 19, 2019) and presented 25 lectures 
and posters. Approximately 100 participants were engaged actively including researchers, industry 
partners, and government employees. EPCOR Water provided a guided-tour of the E.L. Smith Water 
Treatment Plant.

• Chris Le (AETL) University of Alberta presented an invited lecture:
 - Analytical advances enabling environmental health research” at Beijing Conference and Exhibition on 

Instrumental Analysis 2019 (Beijing, China, Oct. 23-26, 2019)
 - Speciation analysis, human metabolism, and health effects of arsenic species” (Hong Kong 

Polytechnic University, Jun. 25, 2019) 
 - Arsenic speciation and protein binding” at the 15th International Conference on the Biogeochemistry 

of Trace Elements (Nanjing, China, May 5-9, 2019)

• Five University of Alberta Biogeochemical Analytical Service Laboratory (BASL) staff attended the 
54th Annual Canadian Trace Organic Workshop hosted by Environment and Climate Change Canada 
(Edmonton, May 13-15, 2019). The workshop provided an opportunity to network and exchange 
ideas regrading trace organic analytical methods and research with other researchers. Presentations 
described analytical methods and development, research results, discussed problems, shared 
information concerning testing activities, and provided updates of new testing technologies in relation to 
trace organic analysis of different sample types (e.g., food, feeds, air, plants, animal products, water).

• Rolf Vinebrooke (Freshwater Biodiversity Laboratory, University of Alberta) continued to consult 
with Fluid Imaging Technologies to develop an innovative protocol for more rapidly enumerating live 
cyanobacterial cells based on their fluorescence properties using a newly developed CyanoCam.

• AER/AGS hosted an industry workshop on developing a risk-based methodology for assessing 
groundwater vulnerability to commingled gas-well abandonment.

• AER/AGS hosted an international delegation of researchers for a field tour of Alberta to gain an 
understanding of energy development and water management, monitoring technologies, understanding 
risks, seismicity, and stakeholder relations. The researchers were part of the European Commission 
project titled: Subsurface Evaluation of Carbon Capture and Storage and Unconventional Risk.

• In May 2019, the University of Calgary  hosted a conference towards the NSERC-CREATE ReDeveLop 
program, brought together academic, industry, government and Indigenous community stakeholders. 
ReDeveLop is an innovative six-year 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 research and training students around a set of key challenges 
in unconventional energy resources, including effects on land, water and environment, and advancing 
policy, economics and public communication.
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• The second workshop of the NSERC-CREATE funded Integrated Infrastructure for Sustainable Cities 
(IISC) research and training initiative was held at University of Calgary in September 2019. The goal   
of IISC is to engage in innovative research and train infrastructure engineers and planners who can 
respond to the challenges of transformative and disruptive technologies and address the sustainability 
aspirations of our communities, while addressing the interdependence of transportation, waste, energy, 
water and other infrastructures.

• The Bow River Basin Council Science Forum in May 2019 brought together researchers from 
University of Calgary and leaders and practitioners from the City of Calgary as well as some industry, 
federal government and NGO participants to discuss the latest research addressing challenges in 
the Bow River watershed. University of Calgary researchers gave 10 oral and poster presentations in 
diverse areas including groundwater, state of the watershed, and innovative methods for assessment 
and management. In a special session, Dr. Cathy Ryan (University of Calgary) gave a keynote on 
groundwater.

• Mr. Jordan Hollman (University of Calgary, co-authored by Dr. Dominic, Dr. Achari and Dr. Andrew Tay) 
presented the paper “Mineralization pathways and kinetics of degradation of emerging contaminants 
as mixtures using UV/H2O2” at the Canadian Society for Civil Engineering Annual Conference in June 
2019.

• Ms. Yiqiao Yang (University of Calgary, co-authored by Dr. Yu and Dr. Achari) presented the case study 
“Evaluation of pure and mixed bacterial cultures on sulfolane biodegradation in aqueous media” at the 
CSCE Annual Conference in June 2019.

• Drs. Gopal Achari, Andrew Tay and Oliver Iorhemen (University of Calgary) presented at the 11th 
Western Canadian Symposium on Water Quality Research in May 10, 2019. Dr. Achari talked about 
“Advances in the remediation of sulfolane contaminated sites: State of the art”; Dr. Tay held a keynote 
speech on “Nutrient removal by aerobic granular sludge”; and Dr. Iorhemen presented his study 
“Organics and nutrients (nitrogen and phosphorus) removal in a submerged aerobic granular sludge 
membrane bioreactor”.



Alberta’s Water Research and Innovation Strategy 2014: A Renewal - Fifth annual report  |  Ministry of Jobs, Economy and Innovation 29

INDICATOR Research investments are addressing priorities identified by government in water research.

DATA Alberta Innovates identified investments/outcomes/expertise:

• Since 2013, the Alberta Innovates portfolio of WIP, Clean Energy, Health and Bio – past and presently 
funded projects addressing water, have involved more than 400 HQP, more than 130 collaborators, 
and more than 20 research and academic institutions, while producing more than 300 peer reviewed 
publications.

• WIP Investments 2016-2019: Active project in 2019 under WIP and remaining projects from prior legacy 
water research and innovation programs include: Total Projects: 55 Projects; Total Alberta Innovates 
Investment: $28.8 million ($18.9 million WIP + $9.9 million Legacy), total Value of Projects: $80 million 
($46 million WIP + $34 million Legacy) with federal contributions of $8 million.

• Water-Related Projects Supported by Programs Other than WIP: Alberta Innovates Clean Energy: Active 
projects in 2019 with impacts on sustainable water management ranging from indirect/enabling to high 
impact: Total Projects: ~30 (3 completed in 2019; 27 ongoing); Total Alberta Innovates Investment: ~$33 
million; Total Value of Projects: ~$297 million; federal contributions: ~$34 million. Out of the 30 projects, 
all but two (related to renewable & alternative energy), relate to the hydrocarbon sector, in the areas 
such as Recovery Technologies, SAGD/CSS Optimization, Bitumen Mining and Tailings Management, 
Partial Upgrading.

• Research project leads advising GoA: Lead experts on many of these projects are providing advice or 
contributing on GoA working groups to support policy development, data modelling, and emergency 
response. For example:

 - Drs. Monika Emelko, and Uldis Silins advised on water quality impacts following the Fort McMurray 
wildfire.

 - Drs. Nicholas Ashbolt, Norman Neumann and Yang Liu have contributed to the “DRAFT Alberta 
Water Reuse and Stormwater Use Guidebook” completed in 2019.

 - Drs. Nicholas Ashbolt, Yang Liu, Sylvia Checkley and Norman Neumann also advise on drinking 
water quality and emerging contaminants of concern.

 - Drs. Mohamed Gamal El-Din and William Shotyk have led extensive research programs to support 
government decision making on oil sands mine tailings release, and impact of oil sands production 
activities on water quality in the Athabasca River.

 - Drs. Monireh Farmarzi, Greg Goss, Chad Cuss, Christopher Hopkins, Stewart L Rood, and Evan 
Davies have conducted research and developed modelling tools to support watershed management 
and climate adaptation.

 - Dr. Yang Liu has led research to support future decisions on blackwater treatment for energy (biogas) 
recovery.
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• SMEs including Swirltex, Source2Source/Saddle Ridge GP, WaterWerx, and ISL Adapt are developing 
new technologies which may support more stringent water treatment standards.

AH identified projects: 

• AH contributed funding toward the following grants (value in brackets is the total value of grant funding 
allocated toward water research in 2019/2020):

 - University of Calgary ACFT Operating Grant (Dave Kinniburgh) – Drinking water (domestic well water, 
lead in schools and daycares, small systems), recreational water testing, mercury in fish testing and 
water cytotoxicity testing ($3,303,250)

 - University of Alberta AETL (Chris Le) – metals and arsenic speciation in water and fish ($200,000)
 - University of Alberta BASL (Vincent St. Louis and Mingsheng Ma) – PAHs in water and fish ($147,500)
 - University of Alberta Environmental Microbiology Laboratory (Lilly Pang, Norm Neumann and  

Nicholas Ashbolt) – Waterborne pathogen monitoring ($85,000)
 - University of Alberta Freshwater Biodiversity Laboratory (Rolf Vinebrooke) – Monitoring harmful 

cyanobacterial blooms ($100,000)

AAF identified projects: 

• The Alberta Irrigation Technology Centre (AAF) supports improved irrigation water conservation, 
efficiency, and productivity, with emphasis on adoption of technologies and agronomic practices for 
optimum irrigation water management by producers and irrigation districts. One objective of the site is   
to provide industry partners with field-scale research and demonstration opportunities. In 2019, projects 
led by educational institutions (e.g., Lethbridge College, University of Alberta, University of Calgary); 
industry partners (e.g., Lantic Inc., Skaha Remote Sensing Ltd.); and other government agencies  
(e.g. U.S. Department of Agriculture) were hosted at the site with field operations led and completed by 
AAF staff.

 - A project sponsored by the Alfalfa Seed Growers Commission, titled Optimizing Irrigation Scheduling 
for Alfalfa Seed Production, was conducted at the Crop Diversification Centre South, led by an AAF 
scientist.

 - In 2019, AAF Water Quality Section participated in six research projects with various collaborators, 
representing a total investment value of approximately $930,000 (not including in-kind contributions). 
AAF also participated in collaborators’ projects, with a total investment value of ~$690,000.

• Nutrient Objectives for Small Streams in Agricultural Watersheds of Alberta: (Phase 1), was completed 
in 2019. In collaboration with the University of Alberta, this project delivered total nitrogen and total 
phosphorus standards for agricultural streams in the Parkland and Grassland Natural Regions. Nutrient 
standards represented low to very high risk of aquatic ecosystem eutrophication, and were based on 
empirical ecosystem thresholds. Funded by Alberta Innovates ($400,000), plus in-kind contributions 
from AAF and the University of Alberta.
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• Nutrient Objectives for Small Streams in Agricultural Watersheds of Alberta: (Phase 2). Funded by 
Alberta innovates, in collaboration with the University of Alberta, this project is an extension of Phase 
1, designed to inform nutrient standards for streams in agricultural areas of the Boreal Natural Region. 
Funded by Alberta Innovates ($185,000), the University of Alberta ($27,000) and AAF ($39,000), with 
contributions from partners: AEP, Intensive Livestock Working Group, and Watershed Planning and 
Advisory Councils ($20,000).

• Using denitrifying bioreactors for management of agricultural drainage water in Alberta, the aim of 
the project is to advance the application of denitrifying bioreactor technologies for use in Alberta, 
by optimizing bioreactor design for use in cold climates. Funded by Alberta Innovates ($106,250), in 
partnership with Taber Irrigation District, in turn funded by Canadian Agricultural Partnership – Risk 
Mitigation Program ($56,520).

• Surveilling Pathogen Risk in Alberta’s Irrigation Water. The project intends to build increased awareness 
of emerging food safety threats within the irrigation industry, inform water quality mitigation practices, 
and support food safety policy development related to microbial quality of irrigation water. Funded by 
Canadian Agricultural Partnership – Risk Management Internal Initiative ($98,100), plus AAF in-kind 
support for labor and facility access. 

• In collaboration with Natural Resources Conservation Board and industry producers, a seven-year 
project was conducted to determine the effects of manure management activities (manure storage 
and manure spreading) on groundwater quality at confined feeding operations in southern and central 
Alberta and field sites in southern Alberta. Groundwater quality changes over time were determined 
at southern sites by comparing current conditions to historical data. The project focused on shallow 
groundwater (i.e., less than 35 m below ground surface), where effects from manure management 
activities are likely greatest.

• The Alberta Phosphorus Watershed Project was continued to assess the risk of phosphorus loss 
from land within an agricultural watershed, and to recommend and implement as many beneficial 
management practices (BMPs) as possible in the water. Water quality is measured to determine  
whether implementation of BMPs measurably affects water quality at the watershed scale. AAF funds 
the project, in collaboration with Intensive Livestock working group, and Red Deer County.

• AIDA in partnership with AAF continued their long-term ‘Irrigation District Water Quality’ monitoring 
in the 13 irrigation districts. The study monitors over 160 parameters including nutrients, salinity, 
physical characteristics, metals, microorganisms, and pesticides. The association supported the 
project with $450,000 over the term of the project (2016-2019), plus in-kind contributions from AF and 
irrigation districts. The project formed a new collaboration in 2019 with the University of Saskatchewan 
Global Water Futures program, investigating relationships between nutrient availability and plankton 
communities to address challenges of algae growth impairing water conveyance and irrigation.

• Four Irrigation Districts (St. Mary River, Raymond, Lethbridge Northern, and Bow River) partnered with 
AAF and the University of Calgary (Dr. Bernhard Mayer) to use stable nutrient isotope technology to 
investigate the source and fate of nutrients within irrigation infrastructure. This will provide knowledge to 
address nuisance aquatic vegetation growth that poses risks to irrigation water conveyance and food 
production. The Project is funded by the Canadian Agricultural Partnership Grant ($240,000) plus in- 
kind contributions from partners.
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AEP identified projects:

• Development of a comprehensive geospatial tool for assessing watershed integrity and aquatic 
ecosystem health in the North Saskatchewan River Basin. The overall goal of this project is to develop 
a geospatial model of watershed integrity that is validated using multidisciplinary field-based data 
on aquatic ecosystem health. Field data includes information on water chemistry, physical habitat 
conditions and biological communities (microbes, periphyton, benthic invertebrates and fish) from a 
range of representative sites across the watershed. Funding from Alberta Innovates WIP is $750,000 
for 3 years. Project partners are the University of Alberta, AEP, EPCOR, and the North Saskatchewan 
Watershed Alliance.

• Occurrence, origin and fate of aqueous contaminants in Alberta groundwater: A three-year joint project, 
led by the University of Calgary (Dr. Bernhard Mayer) with co-principal investigators at the AGS and 
AEP (Dr. Cynthia McClain), funded by Alberta Innovates, the University of Calgary, Natural Sciences 
and Engineering Research Council of Canada, AGS and AEP. Knowledge generated by the project will 
inform: (a) Albertans about the health of their environment (via drinking water wells or surface water – 
groundwater interactions) on public and private lands, and in the vicinity of development activities, 
(b) planning and water/land use management strategies under the Land Use Framework and by regional 
and local stakeholders, municipalities, and Indigenous communities, (c) preparations for drinking 
water system compliance with a new Maximum Allowable Concentration for manganese under the 
Potable Water Regulation, and (d) groundwater monitoring and reporting as required by Environmental 
Protection and Enhancement Act Section 15.

• Oil Sands Monitoring Program: The OSM Program commenced in 2012  and is one of the largest 
multi-media environmental monitoring programs in the world funded by industry at up to $50 million 
annually through the Oil Sands Environmental Monitoring Program Regulation. The main objective of 
the program is to improve characterization of the state of the environment and enhance understanding 
of the cumulative environmental effects of development activities in the oil sands. The program 
is implemented through over 50 internal and external partnerships with monitoring organizations, 
agencies, Indigenous communities, and universities. Annual technical planning occurs through a range 
of collaborative efforts of both provincial and federal governments working with representatives of 
Indigenous communities, scientists, technical experts, and relevant stakeholders. 

 - The surface water monitoring theme under the OSM Program includes water quality and quantity, 
sediment quality and quantity, acid sensitive lakes, wetlands and key biological components (fish, 
benthic invertebrates). As part of the 2019-20 monitoring planning, the Water TAC held three 
meetings to review current activities, consider the findings of the OSM Integration Workshops, 
discuss proposed 2020-21 water monitoring projects, and integrate water related activities as 
deemed necessary.

 - For 2019-20, the Oil Sands Monitoring Program provided grants in the amount of $5.7 million to 
universities, Indigenous communities, and organizations undertaking water related research in the oil 
sands region. An example of university partners includes: University of Alberta, University of Calgary, 
University of Lethbridge, Mikisew Cree First Nation, Innotech, University of Ottawa, University of 
Waterloo, Villanova University, University of Southern Illinois, and the Geological Survey of Canada.
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 -  A comprehensive Water Technical Report Series synthesizing the cumulative surface water 
monitoring program results over the 2012-2018 period was released in 2019 and is publicly available.  
Water Monitoring Data is also available through this link http://environmentalmonitoring.alberta.ca/
data/.

University of Calgary identified investments: 
 - In the 2019 fiscal year, University of Calgary water researchers received over $16.1 million in external 

funding and collaborated in more than 480 projects. This amount includes $6.41 million federal 
funding; $4.70 million provincial funding; $2.58 million industry funding (major industry collaborators 
include Oil and Natural Gas Corporation, Lundin Norway AS, PetroBras, Syncrude Canada Ltd, 
Chevron Energy Technology Company, etc.); $2.39 million funding from nonprofit, government and 
other organizations (Genome, Petroleum Technology Alliance Canada, COSIA, City of Calgary, etc.). 
The research revenue presented above does not include funding awarded to scholars internally.

• University of Calgary water researchers collaborated on research projects with a very broad range of 
national and international universities and stakeholder organizations.

INDICATOR Mechanism is in place where GoA/Alberta Innovates or any contributing organization can interact with 
provincial and international organizations to identify opportunities to influence the water research agenda
(participation of any level in provincial, national, and international committees).

DATA • GoA and other partners fund research projects on various themes including: 

 - Future Water Supply and Climate Adaptation
 - Groundwater Resource Assessments and Industrial Impacts  
 - Water reuse and “fit for use” (greywater, stormwater)
 - Lower cost solutions for treatment of stormwater and wastewater
 - Drinking water safety
 - Oil sands tailings management

• Collaboration across provincial and federal ministries, and public health laboratories through the  
TAC-DW to respond to drinking water issues (e.g., lead in drinking water). 

• AH staff (Jennifer Graydon, Debra Mooney, Merry Turtiak along with and Alberta Universities 
researchers:

 - participated on the federal (Health Canada)/provincial/territorial working groups tasked with revising 
the Guidelines for Canadian Recreational Water Quality related to cyanobacterial blooms and fecal 
contamination indicators.

 - provided technical review and feedback to Health Canada about drinking water quality guidelines, 
recreational water quality monitoring indicators (including quantitative Polymerase Chain Reaction 
Enterococcus) and recreational water safety plans.

http://environmentalmonitoring.alberta.ca/data/
http://environmentalmonitoring.alberta.ca/data/
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 - represented Alberta in the Committee for Health and Environment to provide final approval of the 
Canadian Drinking Water Guidelines, provides input into the research and policy agenda of Health 
Canada by identifying provincial priorities and needs.

 - collaborated with the National Collaborating Centre for Environmental Health to develop policy and 
guidance on assessing lead in drinking water in schools and daycares and water reuse.

• Chris Le (University of Alberta):

 - continued 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).

 - served as a panel member for the Canadian Institutes of Health Research.
 - served as an Associate Editor for the scientific journals Environmental Health Perspectives and 

Analytical Chemistry.

• Lilly Pang (Environmental Microbiological Laboratory, University of Alberta and APL):

 - participated on the City of Edmonton technical team working on water quality issues related to the 
Edmonton International Triathlon. APL provided analysis and expertise when reviewing water quality 
information and data from Hawrelak Park to support the event.  

 - led the implementation of validated Enterococcus by qPCR method in ProvLab to improve 
recreational water quality testing in Alberta. This new assay was successfully implemented and 
awarded for CALA Accreditation, and has officially operationalized in ProvLab.

• Nicholas Ashbolt (University of Alberta):

 - provided technical expertise to the City of Edmonton and AHS regarding risks associated with a 
natural recreational pool. 

 - is participating and providing information and advice on risks associated with reclaimed water at the 
Public Health Working Group on Reclaimed Water (provincial). 

• Rolf Vinebrooke (University of Alberta Freshwater Biodiversity Laboratory) organized and led a 
collaboration with the Alberta Biodiversity Monitoring Institute, LakeWatch, the Alliance of Municipalities 
of Pigeon Lake, and Alberta Environment to develop and ground-truth state-of-the-art remote-sensing 
of cyanobacterial blooms using archival (2014 – 2019) and future (2020) satellite images of Pigeon Lake.

• AAF researchers are members on national, inter-provincial, provincial, and many regional water 
research committees:

National:
 - Shaun Cook – AAFC Multi-stakeholder Forum, Environmental Monitoring working group, investigating 

neonicotinoids in surface water

Inter-provincial:
 - Dr. Jacqueline Kohn (AAF) – Global Water Futures Prairie Water Advisory Committee
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Provincial:

 - Dr. Greg Piorkowski (AAF) – Alberta Agri-Environmental Partnership, Water working group
 - Dr. Barry Olson – Groundwater Quality Management Framework Core Team; Dr. Jacqueline Kohn 

(AFF) – Groundwater Management Science and Technical Team
 - Shaun Cook – Surface Water Quality Management Framework Core Team; Madison Kobryn (AAF) 

Surface Water Quality Management Framework Science and Technical Team
 - Murray Tenove and Shaun Cook (AAF) – Public Health working group on Reclaimed Water
 - Shaun Cook and Jennifer Kerr (AAF) - Alberta Surface Water Quality Guidelines Team

• AER/AGS

 - Continuation of AEP - AER/AGS Memorandum of Understanding for the Provincial Groundwater 
Inventory Program

 - Formal partnership between AER/AGS and the British Geological Survey (United Kingdom); 
Membership in the Western Regulators’ Forum

 - participation on the AEP Water for Life Cross Ministry Steering Committee
 - participation in the Alberta Water Council-led Water for Life Implementation Review Committee
 - participation on the AEP/Environment and Climate Change Canada Oil Sands Monitoring Program – 

Groundwater Technical Advisory Committee

• The Mackenzie River Basin Bilateral Water Management Agreement between the GoA and Government 
of Northwest Territories is providing a mechanism for national engagement on an effective and efficient 
approach to cooperative management of transboundary groundwater and aquifer systems.

• The CCADI is a CFI supported initiative led by Arctic researcher Dr. Maribeth Murray (University of 
Calgary) to facilitate information sharing among scholars, Inuit, and others. Dr. Murray, Director of the 
Arctic Institute of North America (AINA), and the multi-institutional team of scientists and Inuit partners 
are developing new data visualization and analysis tools, and protocols for ethical access to and use of 
Inuit knowledge. The goal is to improve data discovery and mobilization of data across a wide spectrum 
of research, Inuit, government, and other end users to advance Arctic science and evidence-based 
decision making, including the areas of marine and freshwater resources. The CCADI is currently 
composed of a group  of Canada’s foremost Arctic scholars and Arctic data managers at organizations 
including the University of Calgary, Inuit Tapiriit Kanatami, Inuvialuit Regional Corporation, and Natural 
Resources Canada. 

• Dr. Maribeth Murray is on the Board of Directors at Polar Knowledge Canada (POLAR). The mission of 
POLAR is to conduct world-class cutting edge Arctic research. POLAR 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 areas outside the Arctic.
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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.

DATA Update on GoA funding grants managed by Alberta Innovates:

• $24.7 million in direct investments were broadly attracted in the Water and Tailings Management Grant 
(2012-2018) and $30 million in direct investments have been broadly attracted in the WIP Grant  
(2016-2024).

• Over $250 million has been attracted in direct investment under other programs managed by Clean 
Energy for projects with a water sustainability impact ranging from indirect/enabling to high. Of this 
amount, $40 million in new investment is attributed to the four projects with highest impact on water 
sustainability.

• Current provincial investments in water research managed through Alberta Innovates have an average 
leverage of 2:1 with the greatest leverage in Tailings (5:1) and Conservation, Efficiency and Productivity 
(3:1) projects.

• A total of $8 million in federal funds leveraged in reported projects, including $4.7 million from SDTC for 
three projects from WIP Call #2. 

• Four joint-funded AI-SDTC projects were approved for funding and contracted. One project is 
completed, one is cancelled and two are ongoing. Alberta Innovates investments in the projects is  
$1.5 million, which is matched by STDC. 

• Alberta Innovates approved a grant for the Water Technology Demonstration Centre (WTDC), a world-
class water technology testing and commercialization centre shared by industry. Alberta Innovates is on 
the technical committee in an advisory capacity. Alberta Innovates is contributing $1 million from WIP, 
and $7 million from restricted funds focused on advancing GHG reductions technologies.

Other GoA/Alberta Innovates supported projects:
• Chris Le (AETL) received a sub-grant of $80,000 USD (U.S. National Institutes of Health) from the 

University of Chicago; holds a grant of $138,000 per year (2018–2023) from NSERC; and is a co-
investigator of a Canadian Institutes of Health Research (CIHR) grant on Knowledge Translation 
involving the general public.

• Nicholas Ashbolt with Norm Neumann (University of Alberta) received $2,100,199 for 2017–2022 as 
CIHR Team Grant for their project “Environments and Health: Programmatic Grants in Intersectoral 
Prevention Research “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”.
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• Norm Neumann and Nicholas Ashbolt received $1,327,500, 2016–2019 from Alberta Innovates for the 
project “Evaluating Microbial Risks Associated with Stormwater Management and Reuse in Alberta”, 
Principal Investigators (PI).

• Lilly Pang received $441,430.00 from Alberta Innovates for “Monitoring and Risk Assessment of Human 
Enteric Viruses in Groundwater in Rural Alberta under a co-funded grant – Assessing Water Quality, 
Microbial Risks and Waterborne Pathogens in Rural Alberta using a One Health Framework; $536,844 
NSERC grant for Urban stormwater and municipal effluents: innovative solutions for source water 
protection with another PI Dorner S., École, Polytechnique de Montréal; received $39,300 from Li Ka 
Shing Institute of Virology, University of Alberta: Optimization of a New Model for Replicating Human 
Norovirus in Human Intestinal Enteroids. 

• Norm Neumann received $442,632 NSERC Collaborative Research and Development Program – 
Evaluating Microbial Risks and Performance Criteria for Safe Management of Stormwater and Rainwater 
Reuse; received $375,000 from Alberta Innovates plus $100,000 from the City of Calgary on the project 
“Evidence for the Evolution of Water Treatment-Resistant Pathogenic E. coli - are we on cusp of a public 
health crisis?”.

• Rolf Vinebrooke (University of Alberta Freshwater Biodiversity Laboratory) received funding ($84,000) 
from AAF and Alberta Innovates to identify nutrient loading thresholds of algal blooms in agricultural 
streams located in the boreal ecoregion. He also received funds from the Canadian Mountain Network 
($60,000), AEP and Alberta Innovates ($750,000) to help ground-truth geospatial modeling of the 
cumulative impacts of human stressors on mountain rivers (Athabasca, Bow, and North Saskatchewan) 
and tributaries of the North Saskatchewan River using algae as bio indicators of environmental change.

• In the 2019 fiscal year, University of Calgary water researchers received $4.7 million from provincial 
funding sources. Provincial partners included Alberta Innovates, AAE, AHS, AAF, AEP and others.

 - We estimate that this funding leveraged more than $1.4 million in-kind from various partners including 
federal granting and government agencies, industry, municipal governments (e.g. City of Calgary) and 
others.

• The North Saskatchewan WaterSHED (Saskatchewan Headwaters Edmonton Downstream) Monitoring 
Program. 

This monitoring program is a collaborative partnership between AEP, EPCOR, the City of Edmonton, 
and the North Saskatchewan Watershed Alliance. The program funding includes $1 million per year 
from EPCOR for capital and sampling costs. AEP’s contribution has been to scientifically design, install, 
and run the program using dedicated science and field staff. The scope and design of the WaterSHED 
monitoring program is guided by AEPs publicly released Five-Year Lotic Monitoring, Evaluation and 
Reporting Plan and delivers on major components of this Plan to modernize modernize Alberta’s 
watershed monitoring and to better incorporate information needs  and concerns of stakeholders. The 
program is in direct alignment with AEP’s publicly released Chief Scientist’s Science Strategy as well as 
outcomes identified in the GoA’s Water for Life program.
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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 WIP is used in AEP Water Literacy Program.

DATA • The Working Well Program provides rural Albertans with information and resources to help them 
manage their water wells. Over the course of the program, it has delivered 319 workshops to 8,492 
people in nearly 200 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 Traffic to water-related websites increased.

DATA • The AH Environmental Public Health Science Team “Should I Eat this Fish” mobile app was downloaded 
867 times in 2019 (408 from Apple and 459 from Android platforms, respectively).

• AAF-led projects are presented in water quality, irrigation, and water supply sections of the GoA’s 
Alberta.ca Web information portal.

• The Irrigation Management Climate Information Network provides the irrigation industry in Alberta 
with up-to-date information on Irrigated Crop Water Use and Decision Support Tools to help irrigators 
make efficient on-farm water management decisions. For example, IRRI-Cast and the Alberta Irrigation 
Management Model, which are hosted on Alberta.ca.

• 4,879 unique page views were reported on the working well website in 2018-19.

• In 2019, the ACWA website was visited 2,784 times by 1,818 users. Some of these visits contributed to 
a major increase in 2019 of ACWA projects with industry partners, supporting their wastewater-related 
activities.

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


Alberta’s Water Research and Innovation Strategy 2014: A Renewal - Fifth annual report  |  Ministry of Jobs, Economy and Innovation 39

INDICATOR GoA/Alberta Innovates/PSI staff are speaking at events on water issues.

DATA • 2019 WIP Forum updates: Empirical data on stakeholder awareness is currently limited to the WIP 
Forum survey. At the 2019  WIP Forum, 37 out of 47 respondents indicated they learned something new 
that could help inform or address challenges they face as a water stakeholder. Debates in the forum 
include:

 - Dr. Rich Petrone and Stewart Rood were on the “Regional Watershed Impacts in a Changing Climate” 
panel. 

 - “Translation of Knowledge and Application of Technology to Drive Change in How we Manage Water” 
panel included the following participants involved in WIP projects: Drs. Nicholas Ashbolt, Jeff Charois, 
Chris Godwalt, and Patrick Hanington.

• While Clean Energy has been developing video and profile materials to profile water research projects 
on the Alberta Innovates website, current website design limits dissemination of project information.

• Neumann, N.F., Beaudry, M., Banting, G., van Duin, B., Ashbolt, N., Valeo, C., and He, J. presented on 
“fecal sources of pollution, microbial water quality characteristics and occurrence of enteric bacterial 
pathogens in stormwater” at the Water Quality and Technology Conference, American Waterworks 
Association,Dallas, Texas in November 2019.

• Neumann, N.F., Zhi, S., Banting, G., Ruecker, N., Ashbolt, N., Otto, S., and Stohard, P. presented on 
“Evidence for the evolution of water treatment resistant pathogenic I – a cause for concern for the water 
industry?” at the Water Quality and Technology Conference, American Waterworks Association, Dallas, 
Texas, November 2019.

• AAF staff and/or University of Alberta graduate students delivered a total of seven presentations on 
topics ranging from drivers of aquatic ecosystem structure and function in agricultural streams to the 
development of nutrient standards for agricultural watershed management. Three presentations were 
delivered at academic conferences, two to GoA audiences, one to industry groups, and one to the 
wider public.

• Dr. Shanwei Xu (AAF) presented on using bioreactor technology to improve agricultural tile drainage 
water quality at the Nutrient Management Today Workshop (Nov. 13, 2019, Lethbridge College).

• Shaun Cook and Dr. Greg Piorkowski (AAF) presented on Surface Water Quality in Alberta’s Agricultural 
Landscape at four ‘Next Level Farming’ Regional Meetings (Nov.-Dec. 2019; Canmore, Barrhead, 
Vulcan and Taber).

• Shaun Cook (AAF) presented on the provincial water monitoring efforts in response to the proposed 
federal ban of neonicotinoids at three industry group sessions, and two agricultural conferences (Farm- 
Tech 2019, Jan 29-31, Edmonton; AIDA Irrigation Conference, Feb. 4-6, 2019, Calgary).

• AGS presented at the COSIA Aquifer Working Group meeting in October focused on groundwater and 
earth observation program updates related to the oil sands development areas.
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•  AER/AGS participated at the North Saskatchewan Watershed Alliance Groundwater Forum in February 
by delivering three presentations on groundwater science, mapping and inventory, and groundwater in 
the oil and gas sector.

• The Distinguished Speakers Panel 2019 on May 8th, hosted by University of Calgary’s Schulich School 
of Engineering, invited panelists from the University of Calgary, the City of Calgary, Nauticol Energy and 
WaterSmart to discuss the topic “Water: A Sustainable Future”. The panelists shared their knowledge 
on what is happening to the water we all depend on for community sustainability and economic growth. 

• Dr. Susan Kutz (University of Calgary) talked at the renewed annual gathering of the Keepers of the 
Water in Wabasca on July 19, 2019. Dr. Kutz presented on a sampling kit developed for hunters, 
used to monitor populations’ non-visible conditions like mercury levels in the liver or kidney and other 
contaminants in caribou. Keepers of the Water is comprised of First Nations, Métis, and Inuit peoples, 
environmental groups, concerned citizens, and communities working to protect the Arctic Drainage 
Basin.

• AEP Chief Scientist and ADM of the Environmental Monitoring and Science Division, Dr. Fred Wrona, 
was the Panel Chair and Dr. John Orwin, A/Executive Director of Science Branch was a panelist in the 
panel discussion on “Regional Watershed Impacts in a Changing Climate” at the 2019 WIP Forum.

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

DATA WIP-funded projects - Knowledge Translation:

• Many technology innovation projects require close collaborators with pilot hosts which can lead to 
knowledge transfer to the pilot host (e.g.,  Saltworks at Enerplus:  Forward Water Technologies at 
Terrapure;  Swirltex at Town of Crossfields, Ponoka;  University of Alberta at EPCOR; University of 
Alberta and University of Calgary at City of Calgary, Okotoks;  SaddleRidge/Source2Source at City of 
Calgary.

• Examples of projects, active or completed in 2019, with a strong focus on knowledge translation which 
involve delivering presentations, training or other forms of public engagement:

 - “The Future of Water; Engaging Albertans in the Water Energy Food Nexus”
 - “Alberta Wetland Classification System Field Guide” (target audience: provincial government, water 

conservation associations)
 - “Supporting Municipalities in the Ecological Management of Water Systems” (target audience: City of 

Calgary leadership, staff, and citizens)
 - “Seasonal Operational Model for Water Management within Irrigation Districts” (target audience: 

provincial government, irrigation district associations)
 - “Decentralized Wastewater Treatment by Resource Recovery” (target audience:  municipal 

governments and wastewater operators, citizens)
 - “Nutrient objectives for small streams in agricultural watersheds in Alberta Phase II”  (target audience: 

provincial government, irrigation district associations, and watershed alliances)
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AH supported projects: 
• Dave Kinniburgh (ACFT) made an oral presentation on “Lead: The Human Risk from Drinking Water”, at 

the 17th International Congress of Therapeutic Drug Monitoring & Clinical Toxicology (Fos do Iguassu, 
Brazil, Sept. 22-26, 2019).

• Xu Zhang (ACFT) presented a poster, “Analysis of Ten Haloacetic Acids in Chlorinated Surface Water by 
LC-MS-MS”, at the 39th International Symposium on Halogenated Persistent Organic Pollutants (Kyoto, 
Japan, Aug. 25-30, 2019).

• Birget Moe (ACFT) presented a poster, “Cytotoxicity of Halogenated Tyrosyl Disinfection by-products in 
CHO cells”, at the Gordon Research Conference on Water Disinfection, Byproducts and Health (South 
Hadley, Massachusetts, USA, Jul. 28 to Aug. 2. 2019).

• Dorothy Huang (ACFT) gave an oral presentation, “The prevalence of Microcystin Congeners in Alberta 
Waters”, at the 3rd Interdisciplinary Freshwater Harmful Algal Blooms Workshop (Toronto, ON  
Apr. 24-26, 2019).

• Elham Zeinijahromi (ACFT) presented a poster, “Evaluation of Lead in Drinking Water in Daycare 
Centres”, at the European Winter Conference on Plasma Spectrochemistry (Pau, France,  
Feb. 3-8, 2019).

• Chris Le (AETL) delivered seven presentations at national and international conferences. Students from 
the AETL presented 25 posters at national conferences.

• Rolf Vinebrooke (University of Alberta Freshwater Biodiversity Laboratory) participated in media 
interviews concerning cyanobacterial bloom monitoring in Alberta: CBC Radioactive, Jul. 22, 2019 and 
CBC Radio Edmonton, Jul. 30, 2019, Global News Television, Jul. 31, 2019.

AGS/AER staff:
• AER/AGS leaders and researchers continue to deliver presentations at events and public forums on 

groundwater science. In 2019, an emphasis was placed on hydrological sampling and characterizing 
groundwater systems in the Fox Creek and Grimshaw areas; and supporting the definition of 
groundwater management regions in Alberta using geoscience for AEP.

• AER/AGS participated and contributed in the 2019 Alberta Soils Tour that had over 100 participants. 
Knowledge of the formation and composition of surficial materials and landforms in Alberta is important 
for scientists working on assessing groundwater recharge conditions.

• AER/AGS contributed to the technical program at the Canadian Society of Petroleum Geologists 
conference delivering content relevant to groundwater management in the oil sands regions.

University of Calgary researchers:
• Dr. Cathy Ryan gave a keynote on groundwater at the Bow River Basin Council Science Forum in May 

2019.

• Dr. Leland Jackson spoke at the Water Canada’s annual Canadian Water Summit in May 2019.
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ACTION IF-4

Invest in transdisciplinary team-based R&I in areas of strategic priority to facilitate the emergence of 
innovative water policy and practice.

INDICATOR Transdisciplinary teams are formed to address complex nature of water research.

DATA Most projects in the WIP grant (2016-2022) are employing a transdisciplinary team-based approach. For 
example:
• The “Adapting to changing water in Alberta” research team includes expertise in modelling, hydrology, 

glaciology, groundwater, biodiversity, agriculture, economics, climatology, and stakeholder engagement. 

• “The New Reality of Wildfire Threats to Alberta’s Water” includes a combination of disciplines from 
academia, engineering and consulting firms, technology companies and municipalities (small and large), 
and it includes expertise from Alberta, Canada and globally. 

• “NSERC Associate IRC in Sustainable Urban Water Development” brings together a multi-disciplinary 
team including microbiologists, engineers, life cycle analysts, and operators (EPCOR).

• A cross-ministry/agency steering committee was formed to guide a study on transportation conditions 
for drinking water samples for microbiological analysis.

• A cross ministry working group (Public Health Working Group on Reclaimed Water) led by AH and AHS 
worked collaboratively to produce new Public Health Guidelines for Water Reuse and Stormwater Use.

• Dave Kinniburgh (ACFT) is a member of the Lead in Drinking Water for Schools/Daycares Committee, 
the Municipal Systems Working Group – Lead in Drinking Water Committee, and the TAC-DW, 
provincial.

• Dave Kinniburgh and Dorothy Huang (ACFT) are partnering with Leland Jackson at Advancing 
Canadian Wastewater Assets (ACWA) and Norma Ruecker (City of Calgary) to conduct research on 
wastewater treatment.

• Dave Kinniburgh (ACFT) is working with Susana Kimura (University of Calgary, Chemistry) to measure 
disinfection bi-products in water.

• Dave Kinniburgh and Dorothy Huang (ACFT), Lilly Pang (University of Alberta) and Rolf Vinebrooke 
(University of Alberta) participate in the Safe Beach Protocol Implementation Committee meetings 
(provincial).

• Chris Le and six other investigators from University of Alberta Medicine, Public Health, and Science 
formed a team, which received a grant from the Canadian Institutes of Health Research, addressing 
environmental health needs of the northern Alberta community. 

• Rolf Vinebrooke in collaboration with Mark Lewis (Department of Mathematics and Statistics, University 
of Alberta) and Ron Zurawell (AEP) have received additional funding from the Alberta Conservation 
Association to complete the forecasting model for cyanobacterial blooms in Alberta lakes.
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• The Antimicrobial Resistance (AMR) – One Health Consortium team, led by Dr. Herman Barkema 
(University of Calgary), was one of three teams receiving significant financial support from the GoA 
Major Innovation Fund. Antimicrobial resistance is a major, emerging issue for disease and health 
associated with water sources. The AMR One Health team includes expertise within medicine, 
veterinary medicine, public health, biological sciences, environmental sciences, agriculture, economics, 
communication, public policy and law — providing a highly collaborative and comprehensive 
transdisciplinary approach for translating integrated and novel research into evidence-based policy and 
improved health outcomes at local and global levels.

• On November 18, 2019 University of Calgary hosted a One Health Town Hall to receive researchers’ 
input as a campus-wide One Health program is developed. One Health thought leader representatives 
at the University of Calgary will create an Office of One Health. This worldwide strategy addresses 
complex human and animal health issues, as well as biodiversity, conservation, and sustainability 
challenges, including those associated with consumption of and impacts on water. University of 
Calgary has many established strengths that will contribute to One Health, including the International 
Microbiome Centre (IMC), ACWA, the O’Brien Institute for Public Health, W.A. Ranches, along with 
intensive collaboration of co-located veterinary and human health researchers and economic modelling 
and policy development expertise.

• Dr. Susana Kimura-Hara (University of Calgary) is leading a multidisciplinary lab to address the growing 
concern of water safety and sustainability for future generations. The laboratory’s research integrates 
analytical chemistry, toxicology, engineering, and water chemistry. Dr. Kimura-Hara has recently been 
awarded a Canada Foundation for Innovation John R. Evans Leaders Fund (JELF) for her research in 
this area. 

• Dr. Maribeth Murray (University of Calgary), director of the AINA is working with a multi-institutional 
team of scientists and Inuit partners on the CCADI project. The goal is to improve data discovery 
and mobilization of data across a wide spectrum of research, Inuit, government and other end users 
to advance Arctic science and evidence-based decision making, including the areas of marine and 
freshwater resources (CCADI is funded by the CFI).

• The six-year research and training NSERC-CREATE program IISC is led by Dr. Lina Kattan and a 
team of researchers from the University of Calgary and other Canadian universities. The program 
attracted outstanding students and a strong group of collaborators. The goal of IISC 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 transportation, 
waste, energy, water and other infrastructures. The initiative is a strong collaboration between academic 
researchers, the City of Calgary, industry, and other stakeholders.
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INDICATOR Innovative water policies, programs and practices that are resulting from transdisciplinary teams 
addressing complex water problems.

DATA Resulting Innovative Water Policies, Programs and Practices.

• Under EMMC, Drs. Ashbolt, Neumann, Y.Liu and others provide expert advice to the Federal-Provincial-
Territorial Committee on Drinking Water in updating “Guidelines for Canadian Drinking Water Quality” 
and have contributed to development of Alberta’s re-use guidelines.

• Drs. Emelko, Silins, Cey and others provide expert technical advice on climate adaptation and 
emergency preparedness for water treatment following severe wildfire. 

• Other climate adaptation contributors include Associated Engineering, Associated Engineering is 
completing a study to assess drinking water infrastructure vulnerability to changing climate.

• Source2Source and Waterwerx have been working with City of Calgary and Sturgeon County 
respectively, as well as AEP, to determine regulatory fit for new low-impact wastewater/stormwater 
treatment facilities.

• Through investments in water research by AH, the province has become a national leader in areas 
such as recreational water quality and water reuse practices in Canada. Alberta is the only jurisdiction 
in Canada that is actively implementing new testing algorithms for recreational water quality (molecular 
qPCR testing for Enterococcus) based on recent epidemiological evidence by the U.S. EPA of the 
improved correlations with human health outcomes (compared to other indicators). 

• In 2019, AH introduced the Alberta Safe Beach Protocol, a new approach to assess and manage 
the public health risks associated with recreational waters. The protocol specifies recreational water 
standards designed to protect bathers. Operators of higher-risk (higher bather load and/or history 
of poor water quality) sites are encouraged to submit water samples to laboratories where they are 
analyzed for the presence of specific water quality indicators. Operators can get to ‘know their sites’ by 
using a site assessment tool that is included in the Protocol to identify and assess known and potential 
hazards at their sites. 

• Through recent advances in laboratory techniques, it is now possible to identify genetic material 
associated with a fecal contamination indicator called Enterococcus, and to search for markers of 
human or ruminant fecal contamination. Summer 2019 marked the first full season of provincial-
scale implementation of the use of Enterococcus and microbial source tracking as indicators of fecal 
contamination at recreational beaches. 

• The 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 is 
refined annually based on research and assessment conducted using AH funding.

• Alberta represents the only jurisdiction in Canada with a comprehensive regulatory guidance document 
for water reuse and stormwater reuse that is based on a risk assessment framework (Alberta 
Wastewater Reuse and Stormwater Use Guidebook). 

• Continued development of AER/AGS Water Use Performance Report that provides state of surface and 
groundwater availability across Alberta.

• AER/AGS participated on the AEP Groundwater Management Framework Committee working on 
developing policies and tools to manage regional-scale cumulative environmental effects.
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• An international collaboration led by University of Calgary microbiologists Drs. Casey Hubert and 
Ian Lewis probed microorganisms living in deep-sea sediments with petroleum seepage. The study 
“Metabolic Potential of Uncultured Bacteria and Archaea Associated with Petroleum Seepage in Deep-
Sea Sediments”, published in April 2019, has real-world implications for the oil and gas industry, which 
analyzes petroleum seeps in exploring for deep-sea oil reservoirs. 

• Dr. Samira Siahrostami (University of Calgary) was part of an international and transdisciplinary research 
team that developed a portable device to produce hydrogen peroxide for purifying drinking water. 
The hydrogen peroxide can be used to purify local water sources contaminated by bacteria and other 
micro-organisms and inorganic pollutants from urban, industrial, and agricultural waste. 

• Drs. Jesse Invik, Herman Barkema, Alessandro Massolo, Edwin Cey, and Sylvia Checkley (University 
of Calgary) co-authored the research paper “Total coliform and Escherichia coli contamination in rural 
well water: Analysis for passive surveillance” which contributed to the Health Canada 2019 report on 
“Escherichia coli in Drinking Water”.

• Dr. Shawn Marshall (University of Calgary) was a collaborator in the study “Multi-year evaluation of 
airborne geodetic surveys to estimate seasonal mass balance, Columbia and Rocky Mountains, 
Canada”. The results of the study can be used to predict future glacier response to climate change. It 
was published in The Cryosphere, an interactive open-access journal of the European Geosciences 
Union. 

• The O’Brien Institute for Public Health (University of Calgary) prepared a report on community water 
fluoridation for the City Council of The City of Calgary that was published in July 2019.  The City of 
Calgary engaged the O’Brien Institute for Public Health to advance collective understanding of the 
fluoride debate among both City Council members and the Calgary public at large. The last systematic 
review of the literature undertaken on behalf of Calgary City Council in 2008 by the University of 
Calgary. It had a local and also an international impact in recommending a change to the target optimal 
fluoride level from 1.0 ppm to 0.7 ppm, which is the new level adopted by Health Canada and other 
international agencies.
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ACTION IP-1 

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

INNOVATION PLATFORMS 

INDICATOR Alberta Innovates role in maintaining and enhancing water innovation infrastructure in Alberta.

DATA • Alberta Innovates WIP investments focus on projects rather than 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.  Examples:

 - Research Chairs (see IC-1)
 - Water Technology Development Centre (Suncor/COSIA)
 - Watershed monitoring in the Nose Creek / Bow River watersheds (University of Alberta, University of 

Calgary)
 - Wastewater demonstration facility (Waterwerx)
 - Innotech Alberta and C-FER are subsidiaries of Alberta Innovates which provides research facilities 

and technical expertise on a fee for service basis. Examples of support provided to WIP projects 
include: (a) Innotech Alberta has collaborated with University of Calgary and SAIT on OTSG SAGD oil 
sands testing facilities, maintains mesocosoms at the Vegreville facility; and (b)  C-FER offers testing 
facilities that are used in tailings and pipeline research and testing.

INDICATOR All GoA investment in innovation infrastructure.

DATA • Alberta Innovates supports innovation infrastructure in public sector (InnoTech Alberta-Vegreville, Devon, 
Calgary, Millwoods and C-FER) and private sector (WTDC (Suncor/COSIA) and WaterWERX). 

• AH contributed funding of $1.08 million toward the following grants allocated toward water research 
infrastructure/ equipment in 2019/20):

 - University of Calgary ACFT Operating Grant (Dave Kinniburgh - director). ACFT is AH’s primary 
toxicology laboratory and is 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). AH funding in 2019/20 included infrastructure for laboratory equipment and 
space at the University of Calgary.

 - University of Alberta (Chris Le) – AH funding is provided annually to maintain expertise, laboratory 
methodology to assess arsenic and other metals in different media including water, fish and other 
traditional foods.

 - University of Alberta BASL (Vincent St. Louis and Mingsheng Ma) – develops low level techniques 
for measurement of PAHs in water and fish. In 2019, BASL purchased a new ball mill for sample 
preparation. 
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 - University of Alberta Environmental Microbiology Laboratory (Lilly Pang, Norm Neumann and 
Nicholas Ashbolt) – Using previous AH funding, Lilly Pang developed comprehensive methods for 
“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 NSERC and CIHR. 
In 2019/20, AH funding contributed to the development and implementation of new analytical 
techniques (e.g., quantitative polymerase chain reaction, qPCR) for characterization of pathogens in 
drinking and recreational water.

 - University of Alberta Freshwater Biodiversity Laboratory (Rolf Vinebrooke) – AH funding contributed 
to development and maintenance of new analytical techniques (e.g., flow cytometry) for rapid 
assessment of harmful algal (cyanobacterial) blooms.

INDICATOR PSIs – inventory of water related infrastructure.

DATA More than 18 facilities/ laboratory spaces across Alberta.  
Below are examples of water related infrastructures at PSIs and key stakeholders/users:

• SAIT OTSG testing facility – COSIA members, and  SMEs outside WIP to date

• NAIT high temperature membrane facility – mainly COSIA members

• University of Alberta facilities established under Dr. Yang Liu’s and Dr. Mohamed Gamal El-Din’s 
NSERC-IRC:

 - Liu’s facilities accessed by EPCOR
 - Gamal El-Din’s facilities access mainly by COSIA members

• Advancing Canadian Wastewater Assets (ACWA) - University of Calgary’s ACWA 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. 

• Watershed monitoring systems, mainly monitoring equipment, such as:
University of Calgary/City of Calgary – Nose Creek monitoring (multiple collaborations with PSIs; AEP; 
City of Airdrie/Castle Watershed monitoring PSIs, AEP)

• AH funding maintained Alberta’s public health laboratory network. These laboratories directly support 
water monitoring and research. 

• International Microbiome Centre - A 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. The centre is funded through Western Economic Diversification Canada, the GoA, and the 
Cumming School of Medicine. 
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• 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, Biogeoscience Institute’s mission is to provide 
and support research and field training in understanding the full spectrum of ecosystem processes 
including those of aquatic and watershed systems, in the Canadian Rockies. 

• Bamfield Marine Sciences Centre (BC) supports diverse coastal and marine research of the highest 
calibre, and is recognized as among the very best research and training facilities in the world. Dr. Sean 
Rogers (University of Calgary) was appointed Director in 2018. 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.  

• AINA and Kluane Research Station (Yukon) - The mandate of AINA is to advance 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, located in the Yukon, fosters research projects spanning 
the disciplines of glaciology, geomorphology, geology, biology, botany, zoology, hydrology, limnology, 
climatology, high-altitude physiology, anthropology and archaeology.

• The Alberta W.A. Ranches, the University of Calgary’s world-class veterinary education and research 
facility, enables inter-disciplinary research in areas including domestic and wild animal impacts on 
aquatic systems and waterborne diseases. The facility provides a platform for collaboration with other 
universities industry and the public sector to foster interdisciplinary learning and research.

• Bioengineering and Geomicrobiology Research Group (led by CAIP chairs Drs. Marc Strous and Casey 
Hubert). The mission of the Group is to develop new solutions for a clean energy future and to apply 
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.
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ACTION IP-2 

Support timely, affordable access and use of existing research infrastructure and commercialization 
capacity in Alberta and other jurisdictions.

INDICATOR Investments in WIP projects leverage existing research infrastructure and capacity. 

DATA WIP projects leveraging research infrastructure and capacity.

Examples (not exhaustive) include:

• University of Calgary and COSIA members utilized the SAIT-OTSG Testing Facility. 

• Swirltex used municipal wastewater operating facilities to pilot their technology.

• ISL Adapt piloted their machine learning technology for water treatment at Drayton Valley.

• IntelliRain tested their irrigation efficiency technology at Alberta Agricultures Irrigation Research Farm in 
Lethbridge.

INDICATOR Access and use of post-secondary and Alberta Innovates research infrastructure.

DATA • Alberta Innovates has a close working relationships with Alberta academic and research organizations, 
which helps researchers with infrastructure access at InnoTech, CFER, WTDC, NRCan-Devon, 
Advancing Canadian Wastewater Assets, SAIT and NAIT and the three large PSIs in Alberta (Universities 
of Alberta, Calgary and Lethbridge).

• Two projects supported by WIP are leveraging program support and funding from Global Water Futures. 
Many projects leverage support from other Federal, Provincial or Municipal funding.

• Use of Innotech Alberta infrastructure includes:

 - Electrokinetic Solutions use of Innotech Alberta’s Vegreville facility
 - COSIA members use of Innotech Vegreville mesocosmos

• Partnerships with University of Alberta researchers enabled AAF to access University of Alberta 
analytical services in Vinebrooke Lab, Tank Lab, and Natural Resources Analytical Laboratory.

• Partnerships with the University of Calgary enabled AAF and Irrigation Districts to access analytical 
services at the in Dr. Berhard Mayer’s lab for pioneering isotope analyses to better inform irrigation 
management strategies.

• Partnerships with AAFC enabled AAF to obtain pesticide (Dr. C. Sheedy) and GHG (Dr. X. Hao) analyses 
from samples collected through various project affiliations.

• The University of Calgary infrastructure highlighted above has been widely used by Canadian and 
international academic institutions, industry partners (e.g. Shell, Nualgi), government (e.g. City of 
Calgary) and other organizations.
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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.

DATA • AAF staff organized a workshop and a field tour of the Alberta Irrigation Technology Centre with the 
objective of providing colleagues with knowledge about the most efficient irrigation technology and 
management strategies (train-the-trainer). 

• A field day was hosted by an AAF scientist at the Crop Diversification Centre South to highlight the 
water-saving results from a research project sponsored by the Alfalfa Seed Growers Commission, titled 
Optimizing Irrigation Scheduling for Alfalfa Seed Production.

• The GoA Working Well Program (AAF) delivered 20 public workshops to over 559 participants. 

• AAF collaborated with municipalities and agriculture research groups to deliver four workshops about 
dugout planning, design, construction, and management practices to improve dugout water quality and 
quantity.  

• Alberta Innovates collectively gave more than 12 presentations on WIP and water related issues in 2019.

• In May 2019, a four-day conference was held at the University of Calgary to host the NSERC-CREATE 
ReDeveLop program for the second time. ReDeveLop is an innovative six-year research and training 
program 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, and Western) in partnership with industry and government. The program is conducting 
research and training students around a set of key challenges in unconventional energy resources, 
including effects on land, water and environment, and advancing policy, economics and public 
communication. The workshop brought together academic, industry, government and indigenous 
community stakeholders to discuss these key challenges.

• The Bow River Basin Council Science Forum in May 2019 brought together researchers from the 
University of Calgary and leaders and practitioners from the City of Calgary as well as some industry, 
federal government and NGO participants to discuss the latest research addressing challenges in 
the Bow River watershed. University of Calgary researchers gave 10 oral and poster presentations in 
diverse areas including groundwater, state of the watershed, and innovative methods for assessment 
and management. In a special session Dr. Cathy Ryan (University of Calgary) gave a keynote on 
groundwater.
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ACTION IP-4 

Improve access to water data and information to enable research in areas of strategic priority

Assessed every 3 years.

INDICATOR AEP and the AER coordinate data management so that public data is available through respective web 
portals (eg, OSIP, WaterPortal).

DATA • Alberta WaterPortal provides all Albertans access to the knowledge needed to make better water 
management decisions.

• Sharing of reports enables dissemination of outcomes and lessons learned.

• The publication and presentation of information and data from the WIP projects, is an important and 
valuable outcome of WIP.

• The Environmental Public Health Science Team created and maintain a public data visualization tool 
called the Alberta Public Health Information Network (AEPHIN http://aephin.alberta.ca) which provides 
water chemistry data from private drinking water wells to the public along with other environmental or 
public health information. The underlying AEPHIN datasets are currently available through the Open 
Government Portal (January 2019). 

• AH is working with AEP, AHS, municipalities, and operators to assess data needs and develop 
processes to share data. 

• AH has incorporated AEP’s Fisheries and Wildlife Management Information System (FWMIS) in 
processes to quality assurance/quality control fish data used by both ministries. FWMIS is currently 
being used to quality assurance/quality control the historical AH mercury in fish dataset.

• AH is in the process of standardizing and formalizing sample and data management processes (i.e., 
documentation of quality assurance/quality control steps by sample collectors, laboratories, and data 
users at AH) through the development of data management frameworks for the Domestic Well Water 
Quality, Mercury in Fish and cyanobacterial blooms datasets. 

• Standardized data reporting from partner laboratories is being achieved via the inclusion of “lab data 
format requirements” appendices in each new grant agreement. 

• AIDA launched a new online data portal to allow public access to irrigation district water quality data, 
generated by the Irrigation District Water Quality project, provided in partnership with AAF.  The tool 
was promoted among agricultural producers in a media release from AIDA.

• Groundwater reports and data releases available on the AER and the AGS websites to improve access 
to water data and information (e.g., AER Water-Use Performance Report, groundwater availability, and 
isotope sampling in the Upper Peace Region, geological and hydrogeological characterization in Fox 
Creek). 

• AGS published hydrogeological maps of flow and chemistry for a regional aquifer for the first-time using 
an ArcGIS Online Interactive Map.

http://aephin.alberta.ca
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ACTION IC-1 

Recruit and retain researchers and practitioners in water-related sciences and applications, with specific 
emphasis on advancing transdisciplinary environmental sciences.

INNOVATION CAPACITY 

INDICATOR Leading water related scientists are recruited and retained in Alberta. WIP provides investment resources 
to support the outcome.

DATA • Alberta Innovates continues to support retention of existing scientific and research capacity through 
investment in knowledge generation projects and sharing of results through peer-reviewed publications, 
conferences and other means:

 - Assistant Professor, Hongquan Zhang(AETL) received tenure and was promoted to Associate 
Professor in 2019.

 - Dr. Vita Martez (SAIT): Optimization of OTSG Performance to Increase Water Recycling and Reduce 
Fouling and GHG Emissions (WIP) 

 - Dr. Nicholas Ashbolt (University of Alberta) worked as the Alberta Innovates Translational Health Chair 
in Water Born Disease Prevention (Alberta Innovates Health).

 - Dr. Mohamed Gamal El Din (University of Alberta) NSERC Senior IRC in Oil Sands Water Treatment 
(Alberta Innovates Clean Energy) Xing-Fang Li (AETL) received a grant from the Alberta Innovates WIP 
to study water and water disinfection.

INDICATOR GoA and GoC invest in water related researchers (chairs).

DATA • Alberta Innovates is currently supporting the following water related Research Chairs:

 - Dr. Yang Liu (University of Alberta), NSERC Associate IRC in Sustainable Urban Water Development 
(WIP)

• Investments made into the water research programs help retain critical experts in the province and 
include nine Canada Research Chairs; three CAIP Chairs; one NSERC IRC; one AI/iCORE Chair; and 
four Endowed Chairs at University of Calgary.
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INDICATOR University water-related researchers.

DATA • Investments into university-related research programs in Alberta (and consequently the associated 
outcomes) extend well beyond the boundaries of the receiving institution itself, and impact research 
collaborations nationally and internationally.

• Dave Kinniburgh, Clinical Professor at the University of Alberta and Adjunct Associate Professor at the 
University of Calgary (ACFT), 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, 
mercury contamination in fish, and radon in buildings. He teaches at both the University of Alberta and 
University of Calgary.

• Chris Le, AETL, University of Alberta is a leading expert in analytical chemistry and environmental 
health. He conducts research, teaches and collaborates with U.S. EPA and many other institutions/ 
groups. Chris Le provides leading expertise in water arsenic and environmental health effects. 

• Lilly Pang (University of Alberta and APL) is a molecular virologist in the Department of Laboratory 
Medicine and Pathology in the Faculty of Medicine that has developed many diagnostic assays that 
are implemented in clinical diagnostic laboratories. She is a national and international expert on viral 
gastroenteritis and is conducting research on qPCR detection of cyanobacterial genes coding for toxin 
production.

• Norm Neumann (University of Alberta) is an environmental microbiologist in the School of Public Health 
whose primary focus is detection of waterborne pathogens and the risks associated with exposure 
to, or consumption of, contaminated water and food.  He is an internationally recognized researcher 
in this area, and has active collaborations provincially (AH, AHS, AAF, City of Calgary, City of Airdrie, 
etc.), nationally (Health Canada, Public Health Agency of Canada, Environment Canada, Agriculture and 
Agrifood Canada), and internationally (U.S. EPA, U.S. researchers, European collaborators).

• Graham Banting is a Research Associate (working with Norm Neumann, Nicholas Ashbolt and Lilly 
Pang) whose expertise is in molecular genetics of waterborne pathogens, and who plays a critical role 
in the development of diagnostic tools to assess sources of fecal contamination in the environment.  

• Nicholas Ashbolt is an environmental microbiologist at the School of Public Health at the University 
of Alberta, currently funded through an Alberta Innovates Translational Research Chair position in 
Waterborne Disease Prevention. He has extensive experience in the area of waterborne pathogens and 
in the field of engineering, and his collaborations extend in leading international agencies/countries, 
such as the WHO and U.S. EPA, and China, Australia, the Netherlands, and Germany. In many of these 
countries, he works with municipal jurisdictions to develop water reuse plans. He is also internationally 
renowned for his research work on Legionella, and his expertise is often sought during outbreaks of 
legionellosis around the world.
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• The University of Calgary has a total of 81 water-related researchers in seven different faculties. Its 
robust capacity in water research was increased in 2019 by the recruitment of the following research 
faculty:

 - Dr. Kerry Black, Department of Civil Engineering, is a Tier II Canada Research Chair in Integrated 
Knowledge, Engineering & Sustainable Communities. Her focus is to engage in a cross-disciplinary 
research platform, incorporating technical civil and environmental engineering principles and 
research, with policy and socio-economic components, focusing on sustainable infrastructure, 
including water, for healthy and resilient communities.

 - Dr. Jan Ciborowski, Department of Biological Sciences, key research area is the collaborative work 
with other scientists to monitor Great Lakes wetland health and develop environmental indicators 
using invertebrates, fishes, and aquatic plants. 

 - Dr. Kelly Munkittrick, Department of Biological Sciences, is a senior researcher with an impressive 
track record, who joined University of Calgary as the CAIP Research Chair in Aquatic Ecosystem 
Health. He is developing an integrated platform to link together monitoring data for fish populations 
and other indicators of health in Alberta rivers, streams and lakes. Currently a tremendous amount 
of data is collected by diverse industry bodies and government agencies, but it is siloed and 
unconnected. Joining these into a cohesive system will create a resource available to all users and 
have a tremendous impact in many areas including planning, regulation, evaluation of environmental 
performance and prediction. Dr. Munkittrick’s research program will also focus on assessing and 
predicting cumulative environmental effects and create a network of expertise to help analyze and 
interpret complex environmental data.

 - Dr. Daniel Shugar, Department of Geoscience, studies rapid geologic change in high altitude and high 
latitude environments. Most of his work involves climate change impacts on glacial environments.

 - Dorothy Huang (ACFT, 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. Tricia Stadnyk, Department of Geography, is a Tier II Canada Research Chair in Hydrologic 
Modelling. Her research looks at continental scale water supply under climate change through 
three main foci: development of new data networks to support hydrologic modelling, development 
of tracer-aided hydrologic modelling tools, and quantifying risk-based uncertainty for operational 
prediction of climate change impacts.

 - Dr. Samira Siahrostami, Department of Chemistry, studies catalyst design for electrochemical 
reactions involved in renewable energy technologies, water purification and other industrial 
applications. As a new faculty member, she already holds several patents. She is part of an 
international team that recently developed an inexpensive device to remove pathogenic organisms 
and inorganic pollutants from local water sources, as a big step toward providing safe drinking water 
for remote and rural communities.
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INDICATOR Graduate students and postdocs employed in environmental science sector in Alberta.

DATA • AH contributed funding toward the following grants in 2019-20: 

 - University of Calgary ACFT Operating Grant (Dave Kinniburgh) – Total amount of funding spent on 
salary for all water-related testing and research in 2019-20 was ($1,842,500).

 - University of Alberta AETL (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 2019-20 under this grant was ($159,000). Chris Le (AETL) supervised (and employed) nine 
graduate students, three postdoctoral fellows, two research associates, and two summer research 
students gaining experience on the analysis of metals and arsenic species in Alberta food and water 
for human exposure assessment.

 - Xing-Fang Li (AETL) supervised (and employed) three graduate students, four postdoctoral fellows, 
and two summer research students. These students gained experience in drinking water safety and 
were engaged in water and environmental health research.

 - University of Alberta BASL (Vincent St. Louis and Mingsheng Ma) – PAHs in water and fish. Total 
amount of funding spent on salary for water-related research in 2019-20 under this grant was 
($110,000). One lab technologist hired in 2017 is still working at BASL.

 - University of Alberta (Lilly Pang, Norm Neumann and Nicholas Ashbolt) - Waterborne Pathogen 
monitoring. Total amount of funding spent on salary for water-related research in 2019-20 under this 
grant was ($33,000). Yuanyuan Qiu is a Research Associate working on detection of cyanobacterial 
toxin genes in Alberta Recreational waters. Her salary was partially funded from this grant. Rafik Dey 
is a postdoc recruited from France to work on amoeba-related pathogens in Albertan waters.

 - University of Alberta (Rolf Vinebrooke) - Monitoring of harmful algal (cyanobacterial) blooms. 
Total amount of funding spent on salary for water-related research in 2019-20 under this grant 
was ($95,500). Mark Graham (research associate) served as expert taxonomic consultant of 
cyanobacterial cell counts while Imtiaz Raqib (University of Alberta student) was trained in the 
operational of the FlowCam and enumeration of cyanobacterial cells in surface water samples 
received from AH.

• AAF is supporting three graduate students at the University of Alberta under AI-funded water quality 
projects.
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ACTION IC-2 

Develop appropriate post-secondary transdisciplinary programs to produce graduates that have the 
necessary skill sets to work in complex water resource environments.

INDICATOR GoA post-secondary investment in water related programming. 

DATA • WIP funding supports (directly or indirectly) over 15 PSIs, including five in Alberta– Universities of 
Alberta, Calgary and Lethbridge; SAIT; and NAIT.

INDICATOR Enrolled students.

DATA • A total number of enrolments were approximately 2,035 in various water-related programs offered by 
publicly-funded institutions (Figure 2).

• Since 2013, Alberta Innovates water research programs have provided opportunities for more than  
400 HQPs, including  over 150 HQPs in WIP projects (including NAIT technology students, 
undergraduate and graduate student, postdoctoral researchers).  

• AER/AGS participated on one graduate student thesis advisory committee.

INDICATOR PSI programs.

DATA • Publicly-funded PSIs are currently offering approximately 36 water-related programs in Alberta (Figures 
3a and 3b).

• To date, projects included in Alberta Innovates WIP Reporting 2018-19 have created over 50 research 
and project support jobs.

• In May of 2019, the ReDeveLop challenge, a four-day conference, was held at the University of Calgary 
as part of the The NSERC-CREATE ReDeveLop program. ReDeveLop, launched in 2018, with federal 
government funding for a period of 6 years, 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.
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• After receiving funding from the federal government in 2018, the NSERC-CREATE program Integrated 
IISC has been building its research program and took on its first cohort of graduate student trainees/
researchers in January 2019. The six-year research and training initiative is led by Dr. Lina Kattan and 
a team of researchers from the University of Calgary and other Canadian universities. The goal of IISC 
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 transportation, waste, energy, water and other infrastructures. The initiative is a strong collaboration 
between academic researchers, the City of Calgary, industry, and other stakeholders.
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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 communicates and collaborates with national and 
international water related innovation networks, water conferences.

DATA • Dave Kinniburgh (ACFT) has established provincial, national and international collaborations based on 
various research interests:

 - Water cytotoxicity with ACWA and City of Calgary (Leland Jackson and Norma Ruecker)
 - Real-time cell analysis with Agilent Technologies (Yama Abassi)
 - Arsenic in water with Veterinary Medicine, University of Calgary (Judit Smits)
 - Disinfection by-products with Susana Kimura-Hara (University of Calgary, Dept. of Chemistry.)
 - Arsenic analysis with University of Alberta (Chris Le)
 - Freshwater oil spill remediation study with the International Institution for Sustainable Development-

Experimental Lakes Area
 - Cyanotoxins in lake water with AEP (Ron Zurawell)
 - 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)

• Chris Le (AETL) collaborated internationally with the U.S. EPA, the U.S. Water Research Foundation, 
Chinese Academy of Sciences, and more than 20 universities/institutes around the world.

• BASL (University of Alberta) provided analytical services to analyzing isotope ratios for Mark Poesch’s 
research program. 

• Lilly Pang has collaborated with the Institute of Microbiology in Academy of Sciences, Heilongjiang 
Province, P. R. of China on research and technical development of pathogens in water since 2012 
and with national water research team, École Polytechnique de Montréal on Urban storm water and 
Municipal effluents: Impact assessment and health risk management. 

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

• Norm Neumann presented work on water reuse (stormwater) at the Annual Water Quality and 
Technology Conference for the American Water Works Association in Dallas Texas. The work reflected 
the provincial focus on developing water reuse activities in Alberta.

• Nicholas Ashbolt and Norm Neumann participate in a WHO working group examining the risks posed 
by antibiotic resistant bacteria in water (i.e., extended spectrum beta-lactamase producing E. coli).
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• AAF staff attended national and international water conferences; participated in international technical 
forums and advisory groups; and in national working groups informing water quality standards and 
issues.

• AER/AGS staff participated in two international groundwater science networks through 1) European 
Commission project titled: Subsurface Evaluation of Carbon Capture and Storage and Unconventional 
Risk, and 2) United Nations Framework Classification for Resources.

• AER/AGS staff participate on the board of the  International Association of Hydrogeologists -Canadian 
National Chapter (Vice-President role).

• University of Calgary water researchers are members of many water-related national and international 
networks and often serve leadership roles. They take part in many conferences as participants, session 
leaders or organizers/hosts.

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

DATA • Alberta Innovates supports all of its water researchers attending conferences and workshops by 
allowing travel, registration and attendance at conferences and opportunities to share their research 
through presentations and networking at national and international water conferences.

• Knowledge translation, peer review, data sharing and publication are all expectations under AH 
research grants.
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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. 

DATA Technology deployment opportunities in industry.

• Oil and Gas Sector:

 - COSIA is on advisory or steering committees for at least 6 projects in the WIP. 
 - On behalf of COSIA partners, Suncor’s Firebag facility is home to the WTDC, which enables field 

pilots and demonstrations of new technologies to enhance the efficiency of SAGD water utilization.
 - Enerplus hosted pilot for Saltworks at an EOR site near Medicine Hat. Canadian EOR companies 

such as Enerplus have potential to deploy successful technologies in their U.S. operations.
 - Terrapure (Airdrie, Alberta) hosted pilot for Forward Water Technologies at their industrial wastewater 

facility in Calgary.
 - Suncor is hosting Suez in demonstrating their SAGD water de-oiling and treatment technology.

• Municipal Sector:

 - Swirltex has been hosted by several municipal wastewater facilities to test their wastewater 
technology (Drayton Valley, Ponoka, Camrose, Crossfields).

 - The City of Calgary is hosting the Source2Source Saddleridge Kidney Stormwater Retrofit; TrioVest 
Realty, the primary investor/partner, is also interested in deploying the technology in new housing 
development stormwater ponds.

 - ISL Adapt is partnering with the University of Alberta, SUEZ, and Drayton Valley to advance machine 
learning algorithms for application in operations of drinking water treatment systems to increase 
operational efficiencies and reduce power requirements and chemical consumption.

• AAF projects used next-generation sequencing technology to support water quality guidelines 
for irrigation water as it relates to food safety and optimized the viability of denitrifying bioreactor 
technology at field-scale in the Taber Irrigation District.

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

DATA • Dave Kinniburgh and Dorothy Huang (ACFT) implemented routine use of an assay for the common 
cyanobacterial toxin microcystin. Data generated using this tool is being used by AHS when assessing 
risk at recreational sites.

• Dave Kinniburgh (ACFT) provides water testing data to AH and AHS for risk analysis and policy 
development purposes; provides fish mercury data to AH for the development of fish consumption 
advice; and provides technical advice and recommendations to government on policies and initiatives 
Via ADLTAC, TAC-DW, Safe Beach Protocol Implementation Committee, and the Lead in Drinking Water 
Committees.



Alberta’s Water Research and Innovation Strategy 2014: A Renewal - Fifth annual report  |  Ministry of Jobs, Economy and Innovation 61

• Chris Le (AETL) continues to serve on the NIEHS panel on the U.S. Superfund program and along with 
other investigators conducted a knowledge exchange event in Fort McMurray and interacted with the 
community on environmental health issues.

• Nicholas Ashbolt, Norman Neumann and Lily Pang (University of Alberta) continue to support 
development of policy on recreational water management program via introduction of Enterococcus 
qPCR and Bacteroides microbial source tracking as superior water quality indicators. Microbial source 
tracking is also being used to inform water quality targets for water re-use policy developed within AH 
and AEP. In addition, Lilly Pang (University of Alberta and APL) is developing qPCR techniques to detect 
cyanobacterial genes coding for toxin production in recreational water. Translation of this knowledge 
has also flowed into target receptor agencies such as Alberta Public Labs and municipal government 
labs (i.e., the City of Calgary’s water quality laboratories) where methods are now being used to support 
testing programs in Alberta. 

• Funding investments by AH in waterborne pathogen research has also impacted other sectors of water 
research (as reflected in the extensive list of research publications generated by scientists). These 
investments, in turn, are used to leverage additional dollars from other funding agencies to support 
research objectives in Alberta, and include funding agencies such as the CIHR and NSERC.

• AH has a very close association with the researchers that it supports, allowing an evidence-based 
decision making framework to lay the foundation for public policy.  For example Nicholas Ashbolt and 
Norm Neumann are members of provincial water quality committees that supported the development of 
the Alberta Water Reuse and Stormwater Use Guidebook (led by AEP) and the Public Health Guidelines 
for Water Reuse and Stormwater Use (led by AH and AHS).

• Water-relevant 2019 manuscripts produced by Lilly Pang, Nicholas Ashbolt and Norm Neumann’s 
research groups (University of Alberta and APL):

 - Allafchi, F., Valeo, C., He, J., and Neumann, N.F. 2019. An integrated hydrological-CFD model for 
estimating bacterial levels in stormwater ponds. Water. 11(5):1016. https://doi.org/10.3390/w11051016

 - Dey, R., Rieger, A.M., Stephens, C., and Ashbolt, N.J. 2019. Interactions of Pseudomonas aeruginosa 
with Acanthamoeba polyphaga observed by imaging flow cytometry. Cytometry A, 95(5):555-564.

 - Dey, R., Mount, H., Esminger, A.W., Tyrell, G.J., Ward, L.P., and Ashbolt, N.J. 2019. Isolation of 
Legionella pneumophila by co-culture with local amoeba, Canada. Emerging Infectious Diseases, 
25(11):2104-2107.

 - Dlusskaya, E.A., Atrazhev, A.M., and Ashbolt, N.J. 2019. Colloid chemistry pitfall for flow cytometric 
enumeration of viruses in water. Water Research X, 2:100025.

 - Gomez-Alvare, V., Ashbolt, N.J., Griffith, J.F., Santo Domingo, J., and Lu, J. 2019. Whole-genome 
sequencing of four Campylobacter strains isolated form gull excreta collected from Hobie Beach 
(Oxnard, CA, USA). Microbial Resources Announcements, 8:e00560-19.

 - Invik, J., Barkema, H.W., Massolo, A., Neumann, N.F., Cey. E., and Checkley, S. 2019. Escherichia 
coli contamination of rural well water in Alberta, Canada is associated with soil properties, density of 
livestock and precipitation. Canadian Water Resources Journal. 44(3):248-262.

 - Li, Q., Pang, X.L., and Ashbolt, N.J. 2019. Spiked virus level needed to correctly assess enteric virus 
recovery in water matrices. Applied and Environmental Microbiology. 85(12):e00111-19.

 - Hasing, M.E., Lee, B.E., Qiu, Y., Xia, M., Pabbaraju, K., Wong, A., Tipples, G., Jiang, X., and Pang, 
X.L. 2019. Changes in norovirus genotype diversity in gastroenteritis outbreaks in Alberta, Canada: 
2012-2018. BMC Infectious Diseases. 19(1):177. Doi:10.1186/s12879-019-3792-y.

https://doi.org/10.3390/w11051016
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 - Korajkic, A., McMinn, B.R., Ashbolt, N.J., Sivaganesan, M., Harwood, V.J., and Shanks O.C. 2019. 
Extended persistence of general and cattle-associated fecal indicators in marine and freshwater 
environment. Science of the Total Environment. 650(Pt 1):1292-1302.

 - Pang, X., Qiu, Y., Gao, T., Zurawell, R., Neumann, N.F., Craik, S., and Lee, B.E. 2019. Prevalence, 
levels and seasonal variations of human enteric viruses in six major rivers in Alberta, Canada. Water 
Research, 153: 349-356. doi: 10.1016/j.watres.2019.01.034.

 - Pang, X.L. and Smieja, M. 2019. Gastroenteritis Viruses. 12th Manual of Clinical Microbiology. 
American Society for Microbiology. Washington, DC. USA.

 - Pabbaraju, K., Wong, A.A., Tipples, G.A., and Pang, X.L. 2019. Emergence of a Novel Recombinant 
Norovirus GII.P16-GII.12 Strain Causing Gastroenteritis, Alberta, Canada. Emerging Infectious 
Diseases. 25(8):1556-1559. 

 - Shaheen, M., Scott, C., and Ashbolt, N.J. 2019. Long-term persistence of infectious Legionella with 
free-living amoebae in drinking water biofilms. International Journal of Hygiene and Environmental 
Health, 222(4):678-686.

 - Shoults, D.C. and Ashbolt, N.J. 2019. Decreased efficacy of UV inactivation of Staphylococcus 
aureus after multiple exposure and growth cycles. International Journal of Hygiene and Environmental 
Health, 222(1):111-11. 

 - Reynolds, C., Checkley, S., Chui, L., Otto, S., and Neumann, N. 2019. Evaluating the risks associated 
with shiga toxin-producing Escherichia coli (STEC) in private well waters in Canada. Canadian Journal 
of Microbiology (Submitted).

 - Kelsey, E., Meyer, K.E., Rempel, B., Reynolds, C., Neumann, N., Chui, L., Gow, S., DeVinney, R., 
Liljebjelke, K., Loui, M., and Checkley, S.L. 2019. Antimicrobial resistance and extended-spectrum 
beta-lactamase production among Escherichia coli from rural well water in Alberta, Canada. Applied 
and Environmental Microbiology (Submitted).

 - Wang, Z., Fang, Y., Zhi, S., Simpson, D.J., Gill, A., McMullen, L.M., Neumann, N.F., and Gänzle, M.G. 
2019. The locus of heat resistance confers resistance to chlorine and other oxidizing chemicals in 
Escherichia coli. Applied and Environmental Microbiology doi: 10.1128/AEM.02123-19. (Epub ahead of 
print).

 - Yee, R.A., Leifels, M., Scott, C., Ashbolt, N.J., and Liu, Y. 2019. Evaluating microbial and chemical 
hazards in commercial struvite recovered from wastewater. Environmental Sciences and Technology, 
53(9):5378-5386.

 - Zhi, S., Stothard, P., Banting, G., Scott, C., Huntley, K., Ryu, K., Otto, S., Ashbolt, N., Checkley, S., 
Dong, T., Ruecker, N.J., and Neumann, N.F. 2019. Characterization of water treatment-resistant 
and multidrug-resistant urinary pathogenic Escherichia coli in treated wastewater. Water Research 
(submitted).

 - Zhi, S., Banting, G., Stothard, S., Ashbolt, N.J., Checkley. S., Meyer, K., Otto, S., and Neumann, N. 
F. 2019. Evidence for the evolution, expansion and global dissemination of water treatment-resistant 
naturalized strains of Escherichia coli in wastewater. Water Research. 156: 208-222. doi: 10.1016/ 
j.watres.2019.03.024. Epub 2019 Mar 21. 

 - Rolf Vinebrooke in collaboration with Ron Zurawell (AEP) and former PhD student Charlie Loewen 
published the first multivariate analyses of phytoplankton communities as related to environmental 
conditions across lakes of Alberta: Loewen C et al. 2019. Multiscale drivers of phytoplankton 
communities in north-temperate lakes. Ecological Applications, In press.
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INDICATOR Public engagement/conferences have increased the movement of discovery to application.

DATA Public engagement/conferences increasing movement of discovery to application.

• WIP Forum responses suggest such opportunities arise from this event.

• From personal observations at conferences, Alberta Innovates staff have confirmed interest in several 
technologies, including Saddle Ridge Stormwater KidneyTM Retrofit, Waterwerx’ water treatment 
facility, SewerVue, Roshan hand held E.coli testing device (grant agreement pending), Swirltex’s 
wastewater treatment technology, IntelliRain’s precision irrigation technology.

INDICATOR Alberta researchers are filing patents.

DATA • Many WIP projects do not have a patent generating component because they either focus on 
knowledge generation or have technology patents or pending patents at the time of application for 
funding but six patents were filed through WIP-funded projects.  

• 10 patents were filed by University of Calgary water researchers in 2019.

• Chris Le (AETL) and colleagues filed a new U.S. patent in 2019. The new technology will have potential 
applications to the detection of environmental contaminants and studies of their health effects.  

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

DATA • The 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. In the 2018/19 fiscal year, 563 grants were 
awarded to Alberta producers to facilitate the adoption of the most efficient irrigation systems by 
producers, for a total estimated savings of 2,152,000 kWh/year of energy and 12,895,371 m3/year of 
irrigation water.

• The Canadian Agricultural Partnership “Farm Water Supply Program” provides technical assistance to 
agricultural producers to complete a Long-Term Water Management Plan and shares the cost of related 
enhancements of their on-farm water supply management. In the 2018/19 fiscal year, grants were 
awarded to Alberta producers to support 341 on-farm projects.
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INDICATOR Research and researchers are being recognized and/or receiving awards.

DATA • James Bull (University of Calgary) received one of the 2019 University of Calgary Vanier Canada 
Graduate Scholarships for his research on how selection shapes the genomes of Coho salmon in 
hatcheries and the wild to understand why hatchery-born fish typically perform poorly in the wild. 
Outcomes of this study may improve hatchery operations, with positive outcomes for the fishery 
industry in B.C., for ecosystems, and for food security in Indigenous and non-Indigenous communities.

• Dr. Andrew Tay (University of Calgary) posthumously received an Alberta Science and Technology 
Leadership (ASTech) award for Outstanding Achievement in Technology. Dr. Tay was a world-class 
civil engineering researcher in the field of wastewater treatment and one of the inventors of aerobic 
granulation technology. His research was dedicated to developing leading-edge and sustainable 
biotechnological processes to treat municipal and industrial wastewater. 

• The University of Calgary Peak Scholars Program recognizes researchers for their exceptional 
contributions to entrepreneurship, innovation, and community engagement. In 2019, the following water 
researchers were welcomed into the Peak Scholars community:

 - Tawab Hlimi, for “The Green Alley Project”
 - Jennifer He, for “Bioretention for Enhancing Urban Stormwater Management”

• Steve Hrudey (Professor Emeritus, AETL, University of Alberta) was appointed to the Order of Canada 
for his contributions to environmental health sciences and for his advocacy of safe drinking water. 

• Chris Le (AETL) holds the Distinguished University Professor position.

• Xing-Fang Li (AETL) was appointed Canada Research Chair (Tier 1) in Analytical and Environmental 
Toxicology.

• The Working Well Program was a recipient of the 2019 Premier’s Public Service Award for service 
delivery innovation and excellence. 

INDICATOR Evidence-based policy development with input from scientists.

DATA • AAF project “Nutrient Objectives for Small Streams in Agricultural Watersheds of Alberta”  established 
total nitrogen and total phosphorus standards that could be used to develop nutrient objectives 
(triggers, targets, etc.) in various water and watershed management scenarios. The project also 
demonstrated modelling approaches for developing site-specific nutrient targets, and for evaluating the 
achievability of nutrient objectives through agricultural practice change.  Further work will complete the 
scope of Alberta’s agricultural zone and provide recommendations on how nutrient standards could be 
adopted in watershed management programs.

• AAF researchers contributed surface water monitoring data to the federal pesticide regulator (Pest 
Management Regulatory Agency) to inform the re-evaluation of neonicotinoid pesticides, related to risks 
to aquatic invertebrates.
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• AAF published three manuscripts in peer-reviewed literature that provide scientific input for relevant 
policy development:

 - Tymensen L, Booker CW, Hannon SJ, Cook SR, Jokinen CC, Zaheer R, Read R, Boerlin P, McAllister 
TA. Plasmid Distribution among Escherichia coli from Livestock and Associated Wastewater: 
Unraveling Factors That Shape the Presence of Genes Conferring Third-Generation Cephalosporin 
Resistance. Environ Sci Technol. 2019 Oct 15; 53(20):11666-11674. 

 - Jokinen CC, Hillman E, Tymensen L. Sources of generic Escherichia coli and factors impacting 
guideline exceedances for food safety in an irrigation reservoir outlet and two canals.  
Water Res. 2019 Jun 1; 156:148-158.

 - Bourke, S. A., Iwanyshyn, M., Kohn, J., and Hendry, M. J.: Sources and fate of nitrate in groundwater 
at agricultural operations overlying glacial sediments, Hydrol. Earth Syst. Sci. 2019; 23:1355–1373.

• An international collaboration led by University of Calgary microbiologists probes microorganisms living 
in deep-sea sediments with petroleum seepage. The study “Metabolic Potential of Uncultured Bacteria 
and Archaea Associated with Petroleum Seepage in Deep-Sea Sediments”, published in April 2019, 
has real-world implications for the oil and gas industry, which analyzes petroleum seeps in exploring for 
deep-sea oil reservoirs. 

• Dr. Samira Siahrostami (University of Calgary) was part of an international and transdisciplinary 
research team that developed a portable device to produce hydrogen peroxide for purifying drinking 
water. Hydrogen peroxide can be used to purify local water sources contaminated by bacteria and 
other micro-organisms and inorganic pollutants from urban, industrial and agricultural waste. The 
research team has taken a big step toward providing people in remote and rural locations, such as in 
developing countries, with clean and safe water. The team’s study, “Highly Selective Oxygen Reduction 
to Hydrogen Peroxide on Transition Metal Single Atom Co-ordination” (September 2019), is published in 
Nature Communications, a journal in the top-ranked Nature series.

• Drs. Jesse Invik, Herman Barkema, Alessandro Massolo, Edwin Cey, and Sylvia Checkley (University 
of Calgary) co-authored the research paper “Total coliform and Escherichia coli contamination in rural 
well water: Analysis for passive surveillance” which contributed to the Health Canada 2019 report on 
“Escherichia coli in Drinking Water”.

• Dr. Shawn Marshall (University of Calgary) worked on the study “Multi-year evaluation of airborne 
geodetic surveys to estimate seasonal mass balance, Columbia and Rocky Mountains, Canada” with 
University of Northern British Columbia researchers. The results of the study can be used to predict 
future glacier response to climate change. It was published in The Cryosphere, an interactive open-
access journal of the European Geosciences Union. 

• The O’Brien Institute for Public Health (University of Calgary) prepared a report on community water 
fluoridation for the City of Calgary City Council that was published in July 2019.  The City of Calgary 
engaged the O’Brien Institute for Public Health to advance collective understanding of the fluoride 
debate among both City Council members and the Calgary public at large.
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Appendix 2a
WIP 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 (CWN)

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

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 Technolocy Corp.

Malvern Instruments

McMaster University

Mitacs

Nakiska Ski Resort

National Collaborating Centre for  
Environmental Health

Natural Resources Canada

NDT Ultrasonics

New Mexico State University

NSERC

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

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
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Agar Canada Corp

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 
(CNRL)

Cenovus

Chevron

City of Airdrie

City of Calgary

City of Edmonton

ConocoPhillips

COSIA 

Eastern Irrigation District

ecoEnergy Innovation Initiative

Economic Development and Trade

Edmonton Community Foundation 

Electro-Kinetic Solutions Inc.

EPCOR

fRI Research

Genome Alberta 

Global Water Futures (CFREF Program)

Handix Scientific LLC

IDE Technologies Ltd.

Imperial Oil Canada Ltd.

Irrigation Districts

Israel Government (CIESTF)

Land Stewardship Centre of Canada

Laricina

Lundin Norway AS

Luxmux Technology Corp

Mitacs

Nexen

NSERC

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 EandP Canada Ltd.

University of Alberta

University of Calgary

University of Lethbridge

University of Saskatchewan

University of Waterloo

WaterWerx

Western Irrigation District

Westmoreland Coal 

Appendix 2b
List of Funding Partners

** Note there is some overlap with the project collaborators list.
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Government of Alberta ministries 
and agencies:

Alberta Advanced Education

Alberta Agriculture and Forestry

Alberta Energy Regulator/Alberta 
Geological Survey

Alberta Environment and Parks

Alberta Jobs, Economy and Innovation

Alberta Health 

Alberta Innovates 

Alberta Water Council 

 Post-Secondary Institutions: 

University of Alberta

University of Calgary

University of Lethbridge

Industry:

Alberta Irrigation Districts Association

Not-for-profit Organizations: 

Mitacs       

Appendix 3
List of Contributing Organizations 
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AAE – Alberta Advanced Education

AAF – Alberta Agriculture and Forestry

AAFC – Agriculture and Agri-Food 
Canada

AC – Asbestos Cement

ACFT – Alberta Centre for Toxicology

ACWA – Advancing Canadian 
Wastewater Assets 

AEP – Alberta Environment and Parks

AEPHIN – Alberta Environmental Public 
Health Information Network 

AER/AGS – Alberta Energy Regulator/ 
Alberta Geological Survey

AETL – Analytical and Environmental 
Toxicology Laboratory

AH – Alberta Health

AHS – Alberta Health Services

AIDA – Alberta Irrigation Districts 
Association

AINA – Arctic Institute of North America

AMR – Antimicrobial Resistance

APL – Alberta Precision Laboratories

ASTech – Alberta Science and 
Technology

AWC – Alberta Water Council

AWRIS – Alberta’s Water Research and 
Innovation Strategy 2014: A Renewal

BASL – Biogeochemical Analytical 
Service Laboratory

BC – British Columbia

BMP – Beneficial Management 
Practices

CAIP – Campus Alberta Innovation 
Program

CARI – Comprehensive Academic and 
Research Institute

CCADI - Canadian Consortium for 
Arctic Data Interoperability

CFI -Canadian Foundation for 
Innovation

CFD - Computational Fluid Dynamics

COVID-19 – Coronavirus Disease

CIHR – Canadian Institutes of Health 
Research

COSIA – Canada’s Oil Sands Innovation 
Alliance

CREATE – Collaborative Research and 
Training Experience

CWN – Canadian Water Network

ECCC- Environment & Climate Change 
Canada

EMMC - Energy and Mines Ministers’ 
Conference

EOR- Enhanced Oil Recovery

ERA – Emissions Reduction Alberta

EU – European Commission

FWMIS - Fisheries and Wildlife 
Management Information System

GHG – Greenhouse Gases

GoA – Government of Alberta

HQP – Highly Qualified Personnel

IC – Innovation Capacity

IF – Innovation Focus

IISC – Integrated  Infrastructure for 
Sustainable Cities

IP – Innovation Platforms

IRC – Industrial Research Chair

NAIT – Northern Alberta Institute of 
Technology

NGO–Non-Governmental 
Organizations 

NRCan – Natural Resources Canada

NSERC – Natural Sciences and 
Engineering Research Council

NSERC-IRC – Natural Sciences and 
Engineering Research Council - 
Industrial Research Chair

NIEHS – National Institute of 
Environmental Health Sciences

OSIS – Oil Sands Innovation Summit

OSM – Oil Sands Monitoring

OTSG – Once Through Heat Recovery 
Steam Generators

PAHs - Polycyclic Aromatic 
Hydrocarbons 

PSIs - Post Secondary Institutions

qPCR – quantitative Polymerase Chain 
Reaction

RCP – Research Capacity Program

R&I - Research & Innovation

SAGD – Steam-Assisted Gravity 
Drainage

SAIT – Southern Alberta Institute of 
Technology

SDTC – Sustainable Development 
Technology Canada

SME -Small and Medium Enterprise

TAC-DW - Technical Advisory 
Committee on Safe Drinking Water 

TRL – Technology Readiness Level

U.S. EPA – United States Environmental 
Protection Agency 

WFL – Water for Life: Alberta’s Strategy 
for Sustainability

WHO - World Health Organization

WIP – Water Innovation Program 

WTDC - Water Technology 
Demonstration Centre

Appendix 4
Definitions of Acronyms 

Contact numbers: 
780-415-6005/ 780-718-6728
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