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Threats to Canada’s water
have a large impact

Spoiled Fishing and Recreational 
Potential
• Algal blooms caused by Nitrogen, 

Phosphorus contamination from 
agricultural and domestic sources 

• Reduction of international monitoring

Drinking Water Contamination
• Bacterial contamination (increased livestock 

on farms) – greater risk in Indigenous 
communities

• Pharmaceutical contamination and 
bioaccumulation

• Chemical influx from industrial sources 
(oil/gas)

Flood damage and Droughts
• Climate change causing floods
• Droughts can promote forest fires
• Exasperation of water pollution issues

Disturbance of Fragile Ecosystems
• Algal blooms kill fish
• Changes affect biodiversity
• Disconnected ecosystems from drought

Major Watershed Threat Levels (WWF)

0.5%
of the world’s 

POPULATION

20% 
of the world’s

FRESH WATER

Water Resources per capita (World Bank)

Water – despite 
its theoretical 
abundance – is 
probably the 
biggest looming 
problem in Canada

“

• $2.7B/yr health impact from water 
contamination4

• $155M impact from Walkerton E.Coli
drinking water contamination (2000). 
Contamination was from nearby livestock 
from farms and inadequate water 
monitoring. 

• 335,000 cases/yr of water-borne illness 
(1/3 from smaller water systems, 
unmonitored ground water)5,6

• $3B cost to manage Lake Erie algal bloom 
(2015), plus $4B in lost goods and services, 
$700M in lost property value.1,2

• $225-675M potential lost tax revenue from 
algal bloom-related declines in property 
values annually.3

• $11.7M/yr losses in British Columbia Oyster 
industry after norovirus outbreak in 2016, 
likely caused by human sewage.

POOR WATER QUALITY ECONOMIC IMPACT

• $5B property damage in Calgary floods (2013)
• $1.2B/yr projected insurable damage from a 

typical year of flooding.7
• $9.9B damages in Fort McMurray wildfire (2016)8

• $5.8B fall in GDP due to 2001-2002 drought in the 
Prairies, $3.6B loss in agricultural production9

• $18B of economic fallout due to lower water levels 
in St. Lawrence Seaway by 2050, 100tonnes/cm of 
cargo capacity lost10,11

• Outside Canada, Cape Town, South Africa is 
projected to run out of water in June 201812

WATER EVENT ECONOMIC IMPACT

1 Costs of Pollution in Canada, Measuring the impacts on families, businesses and governments, IISD, Retrieved Feb 2018
2 The Property Value Impacts of Groundwater Contamination: Agricultural Runoff and Private Wells, National Center for Environmental Economics (2015), Retrieved Feb 2018
3 Revenue Statistics 2017 - Canada, OCED Revenue Statistic-2017, Retrieved Feb 2018
4 Inside Walkerton: Canada's worst-ever E. coli contamination, CBC, Retrieved Feb 2018
5 Study reveals hidden dangers of tap water: Millions of Canadians drinking from substandard sources, National Post, Retrieved Feb 2018
6 Towards Estimating the Economic Burden of Waterborne Illness in Canada: What Do We Know, Where Do We Go? (2012), National Research Council, Canada, Retrieved Feb 2018
7 The road to flood resilience in Canada, Swiss Re, Retrieved Feb 2018
8 Costs of Alberta wildfire reach $9.5 billion: Study, BNN, Retrieved Reb 2018
9 Agriculture and Agri-Food Canada (2015) Lessons Learned from the Canadian Drought Years 2001 and 2002. Retrieved Feb 2018
10 Low Water Blues-AN ECONOMIC IMPACT ASSESSMENT OF FUTURE LOW WATER LEVELS IN THE GREAT LAKES AND ST. LAWRENCE RIVER. Mowat Centre. Retrieved Feb 2018
11 Low Water Blues–Economic Fallout from Lower Future Water Levels in the Great Lakes-St. Lawrence Region Could Total More Than $18 Billion by 2050, Mowat Centre, Retrieved Feb 2018
12 What's Actually Behind Cape Town's Water Crisis, The Atlantic, Retrieved Feb 2018
Icons from the Noun Project
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Better information would 
help address these threats

Spoiled Fishing and Recreational Potential
Need the ability to detect and respond quickly to 
changes in agricultural runoff, pending algal 
blooms, and new sources of watershed 
contamination to prevent large-scale problems.

Drinking Water Contamination
Need the ability to detect and assess threats in real 
time (i.e., new sources of household, agricultural and 
industrial waste).

Flood damage and Droughts
Need the ability to detect and assess new threats to 
water level (climate change, urbanization, 
terraforming), and create predictive models to 
determine areas at risk for flooding and drought.

Disturbance of Fragile Ecosystems
Need the ability to detect changes and in the 
environment of fragile ecosystems to determine how 
to counteract changes that could threaten 
ecosystem health.

• The available data is disconnected 
and not collected systematically -
not conducive for monitoring and 
analysis of water quality.

• The majority of watersheds in poor 
condition are located along the 
southern border with the United 
States – A major impending 
reduction in EPA clean air and 
water programs will put greater 
reliance on Canada to monitor and 
act on pressing water quality 
issues.

Canada’s existing hydrometric network is 
insufficient to monitor and assess the potential 
impact of these threats:

• 110 out of 167 sub-watersheds in 
Canada (including those serving 
highly populated areas) are lacking 
the necessary data (i.e. rate of flow, 
water quality, and biodiversity) to 
paint a baseline picture of 
watershed health.1

• Canada still does not collect 
enough quality data for appropriate 
decision making, and the 
Government of Canada has 
identified the need for enhanced 
monitoring.

1. WATERSHED REPORTS: A national assessment of Canada's freshwater, WWF (2017), Retrieved Feb 2018
Icons from the Noun Project
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We propose the world’s most advanced national telemetric watershed 
monitoring system: the Canadian Advanced Hydrologic Network

Human health

Ecosystem 
health

Domestic use

Industrial 
productivity

Social values & 
tourism

Fisheries

Property values

Agricultural 
productivity

Ground water level 
(10,000) sensors

Streams depth & flow (10,000)
& quality (10,000) sensors to
monitor pH, dissolved oxygen, 
oxidation-reduction potential, 
conductivity (salinity), turbidity, 
temperature and 16 key 
dissolved ions

Lake stations (78) in 50 
largest lakes to monitor 
quality and weather

Weather stations (1,000) 
to monitor temperature, 
pressure, wind, rain, and 
solar radiation

MONITORING TECHNOLOGY

Cloud-based data 
analytics facility stores 
and organizes data

Data streamed 
wirelessly in real-time 
from remote sites

DATA TRANSMISSION

Multidisciplinary team (Data 
scientists + hydrologists + 
ecologists) build predictive 
models 

Data-driven policy for 
proactive Canadian 
infrastructure distribution 

Real-time assessment of 
threats (pollution, flood, 
drought, algal bloom)

Water policy team analyzes 
data and interfaces with 
Canadian government

DATA ANALYTICS 

e.g. Waspmote
Smart Water monitor

Capability to monitor several water 
quality measures such as pH, 
dissolved oxygen, nitrates, etc, and 
connect through cloud using 3G or 
802.15.4/ZigBee connectivity.

IMPROVED 
OUTCOMES

Obtain water quality measure 
though a variety of tools Relay data to partners and central location Analysis , Insights & Decision Making

Icons from the Noun Project

DATA TRANSMISSION
CAD $100M

DATA ANALYTICS
CAD $250M

MONITORING TECH
CAD $40M

MAINTENANCE
CAD $125M
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CAHN makes sense for Canada
The time to act is now

CLIMATE CHANGE
Changes in the water table brought about by 
increasing global temperatures – and the 
accompanying extreme weather conditions  –
exacerbates threats to Canada’s water and 
introduces novel challenges.

EXPANDING INDUSTRY AND POPULATION
Growth of industry with pollution potential (i.e., oil 
and gas), novel types of pollutants (i.e., chemical 
waste, pharmaceuticals) and expanding 
population centers constitute new threats to 
water quality

USA EPA WATER MONITORING CUTS
With impending cuts to the EPA in the United 
States, Canada needs to fill developing voids in 
water quality monitoring in shared watersheds 
with the United States

• Ensures Canadians remain healthy

• Economic benefits in diverse industries like 
fisheries, recreation, agriculture, water exports

• Ensures water security

• Protects Canadian property

• Trade and humanitarian value through sharing 
of knowledge and experience

• Helps protect Canadian ecosystems

• Grows our knowledge about watersheds

• Relatively low cost with very high return on 
investment

Icons from the Noun Project
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Water monitoring infrastructure and programs 
are transformational for Canada socially, 
environmentally, politically and for the 
economy

SOCIAL ENVIRONMENTAL
• A national water monitoring system 

will allow Canadians, agencies and the 
public to understand their watershed’s 
condition 

• The Canadian government will gain an 
understanding of which industries or 
areas are contributing to N/P or 
chemical pollution

• Enable planning of new industry sites 
that would mitigate major 
disturbances to watersheds

• Reduce the load on the Canadian health 
care system as a result of waterborne 
sickness

• Provide water equity and knowledge of 
water condition for Canadians and First 
Nations in remote areas

• Reduce household expenditure on water 
filters and bottled water

• Opportunities for Canadians to 
experience a clean environment in 
tourist destinations

POLITICAL ECONOMIC
• Canadians will have increased 

disposable income due to decreased 
health care and water treatment costs

• The operations and maintenance of 
monitoring systems and the data 
analytics will lead to direct job creation

• Collaboration with the private sector will 
result in further job creation in the start-
up, agriculture, engineering, planning, 
policy and construction industries

• Value add to the economy and new 
Canadian intellectual property

• Improve policy development and project 
selection through the promotion of 
data-driven decision making

• Encourage accountability and 
collaboration at all levels of government

• Establish Canada as a global leader in 
water resources, environmental and 
hydrological engineering and 
infrastructure development

• Opportunity to provide water resource 
advisory internationally, and to leverage 
it for trade partnerships/cooperation

Examples of Successful Water 
Monitoring Action Plans and Initiatives

BRITISH COLUMBIA

British Columbia implemented a Hydrometric monitoring 
program to measure water quality and flow rates in key 
watersheds that is used for policy development. A 2004 
evaluation by Azar et al. estimated that the benefit – cost 
ratio of the hydrometric network was 19.1. BC has identified 
that innovative technology and remote monitoring are 
essential priorities to properly analyze and support the 
environment and engineering sectors. 

DENMARK

Denmark developed a set of water quality policies and action 
plans in the mid 1980’s. Within 20 years of monitoring data, 
Denmark has seen decreased nitrate levels and increasing 
water table levels. The program identified the magnitude of 
pollutants and the demonstration of the effect of regulations 
and investments. The program is noted to have directly led to 
changes to environmental policy and action plans in Denmark.

SINGAPORE

In 2006 Singapore created the Hydrohub to reach a vision of 
sustainable water supply. This vision has managed to turn 
environmental solutions into international business 
opportunism and exports its expertise across Asia and the 
Middle East. In 10 years, Singapore has created 14,000 jobs 
and the number of companies in the sector as doubled to 
over 100. The water sector contributed $1.7B in GDP in 
2015.1

1. Our Water, Our Future, OPUB, Singapore's National Water Agency, Retrieved Feb 2018
Flags from Wikimedia Commons
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CAHN will transform stakeholder water usage
Revenue Streams End-Users Pain Points Benefits Potential Beneficiary

SaaS-Catastrophe Modeling:
Combine fluvial, pluvial, quantity, 
drought, weather models with GIS for 
geospatial proximity for accurate risk 
assessments in interactive 
map/datasets accessed via a paid 
online software

Insurers
Reinsurers

Water peril comprises ~50% of 
claims and increasing due to more 
frequent extreme weather

Reliable water data would help increase 
underwriting accuracy and therefore boost profits

Manulife
Sunlife
Swiss Re

Catastrophic Modeling 
Companies

Currently rely on gross estimations 
/simulations for water flow/rainfall

Generate more accurate cat predictions by including 
high resolution hydrogeological data

JBA Risk Management
Risk Management Solutions

Engineering
Firms

Currently rely on gross estimations/ 
simulations for infrastructure design

Design improved major infrastructure projects using 
a larger quantity of accurate real-time data

AECOM
SNC Lavalin

Industry Research & 
Market Intelligence

Lack of data results in gross 
estimations of investment risks

Alter investment decisions based on Canadian 
water condition and specific geographic zone status 
for water related risks

RioCAN REIT
Brookfield Asset Management
RBC Capital Markets

Resources and Energy Ecosystem impact due to water flow 
disruption and pollution

Tailing pond management, water withdrawals and 
hydroelectric operations planning

Suncor
Syncrude

Baseline Water Quality & 
Quality Measurement:
Sell industry-specific 
interactive/intuitive datasets that 
combine real-time quality and quantity 
data to allow for improved quality 
control and risk mitigation

Individual farmers and 
Ministry of Agriculture 
and Agri-Food

Water stability and quantity is major 
risk as 80% is withdrawn from 
nearby water sources

Use real-time data to predict seasonal water 
volumes to effectively plan usage, mitigate losses 
due to extreme events and avoid water waste

Individual farmers and Ministry 
of Agriculture and Agri-Food

Individual farmers and 
Canadian Aquaculture 
Industry Alliance

Contamination in seafood is a 
growing concern in both farmed and 
wild populations

Using real-time data to consistently monitor growth 
conditions and mitigate any food safety issues

Individual farmers and Canadian 
Aquaculture Industry Alliance

Data-Based Resource Allocation and 
Revenue Generation:
Real-time and open source data on 
quantity and quality of water sources 
will allow justified and data-based 
revenue models for municipal and 
industry water use and changes in 
legislation for water protection

Municipality 44% of Canadian households are 
not metered; only 50% of O&M costs 
are recovered through user tariffs

Open-source data accessible to citizens allows for 
accurate water usage measurement and tariffs

All municipalities in Canada and 
Conservation Authorities

Provincial 
government; 
manufacturing, mining 
and hydro-electric 
companies

Lack of data in how much water is 
used by industry

Real-time data allows monitoring of water usage 
and potential contamination downstream. Tiered 
water tax be implemented.  

Potash Corp
Suncor
Hydro One

Federal Government 1% of fresh water protected under 
current legislation

New industry site proposals can purchase the data 
from government for baseline water quality and 
water quality monitoring over time. In turn, record of 
at risk water sources.

Government of Canada
Ministry of Environment and 
Climate Change 
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Under the preferred scenario, CAHN will pay itself off in 6 years after 
implementation and result in $4.4B in growth to the Canadian economy

WIDE SCALE ECONOMIC BENEFITS
• 19:1 benefit to cost ratio based on British Columbia’s long 

term assessment of their water monitoring network
• Economic growth occurs through the increased ability to 

manage environmental, social and economic risks and 
reduce operating costs for key economic sectors. Savings 
are reinvested into the Canadian Economy

• 250 jobs created directly from the monitoring and data 
analysis in the CAHN Hydro Innovation Centre and over 
10,000 new jobs across different key economic sectors 

• The cost of infrastructure, administration and programs for 
CAHN contribute directly into the Canadian economy 
through revenue sources and jobs

ECONOMIC SCENARIOS

SCENARIO 3 – World Leader/High Impact: 
Canada is a world leader in water protection and 
openly encourages private and public investment 
and collaboration.

SCENARIO 1 – Data Miner/Limited Impact: 
Water monitoring infrastructure is installed, but no 
meaningful policy action is taken.
SCENARIO 2 – Policy Actor/Moderate Impact: 
Canada has moderate water policies and 
infrastructure solutions are opened up to some private 
sector and research innovation.

+$40B
GDP

per year under 
the world leader 

scenario

+2.5%
Potential GDP 
contribution 

increase

$18.0 

$6.9 

$4.3 $4.0 $3.1 $2.7 $1.7 $0.9 $0.5 
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ANNUAL SECTOR BASED GDP IMPACT

Direct and indirect GDP impacts in billions of Canadian dollars

10 YEAR DIRECT REVENUES AND COSTS

$4.4B
Cumulative 10 year 

profit under the 
world leader 

scenario

6 years
Infrastructure & 

program breakeven
on all scenarios
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CRITICAL ENABLERS PARTNERSHIPS & FUNDING
Partnerships and programs 
are the critical enablers for 
successful infrastructure

$5B
Green Infrastructure 

Fund

$650M
Clean Water and Waste 

Water Fund

$50M
Pledged since 2007

Ranks 8
Out of 173 International

Statistics Bureaus

1.6M
Canadian University Job Creation since 2008

High Rate of Return
The project relies on the high rate of return, low 
cost of deployment and proven wide scale 
economic benefits of water monitoring

Consistent with Canadian Government Policy
The Canadian Budget aims to develop a clean 
growth economy. Water quality and monitoring 
is a priority by the federal government and the 
Ministry of Environment and Climate Change

Skilled Workforce
Canada has an educated and skilled workforce. 
Academia and private communities can be 
engaged to develop innovate water solutions 

Affordable and Accessible Technology
The technology is developed and is of a 
reasonable cost for Canada’s scale. The 
deployment and operations will be of a 
reasonable cost. 

Open Data
Open data is being embraced by all levels of 
government and  promotes accountability in 
decision making and data quality. This means 
the data is packaged in a format the is easy to 
understand.

Canada Infrastructure Bank
Federal Government’s vessel used to attract 
funding for infrastructure projects

Federal Funding Initiatives
• Green Infrastructure initiative
• Clean Water and Waste Water Fund
• Smart City Challenge
• NSERC

Private grant funds from corporations and 
non-profits
Private investment to improve Canadian water

• Loblaw Water Fund
• RBC Blue Water Project

Universities and Academic Community
Canada has an abundance of talented experts 
with knowledge in statistics, water modelling 
and research. Universities and institutions are 
important components of research and 
development.

Private Sector
Technology consulting, engineering, agriculture, 
water, infrastructure and construction spaces 
are all stakeholders in the development of 
knowledge economy. They will also purchase 
and use out water data.
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CHALLENGES AND RISK MITIGANTS
Develop Data Analytics Expertise
We will establish data analysis centers with 
experts and partner with the private sector 
and academic and research communities 
leading to innovation in water data products

Job Creation and Broad Economic Benefit
CAHN is expected to have high returns. Jobs 
will be created through the water hub, 
innovation center and the private sector

Data Transparency and Clear Responsibility
Opening data products leads to transparent 
decision making. The government should 
establish clear responsibility about 
monitoring and key risk indicators.

Multi-stage Implementation Program
CAHN will be rolled out progressive to 
identify operational issues and correct 
technical issues

Wide Scale Public Consultation
Talk to communities and identify populations 
at risk to ensure they have adequate basic 
water services

Inability to Manage Data
The network from CAHN will result in the 
generation of large datasets that government 
and industry may be unable to handle

Economic Damage and Loss 
Data from CAHN may result in policies that 
seem unfavourable for industry. This may 
result in job loss and major investment losses 
and short-term loss of economic productivity.

Lack of Policy and Action
Data and knowledge does not equate to 
meaningful policy and actions that lead to 
better water for Canadians

Technological Issues
The sensor technology and transmission 
could be unreliable leading to data error or 
unforeseen costs

First Nation Prioritization 
Data and analysis may understate the impact 
that poor water has on remote First Nation 
settlements

Operations and ineffective 
decision making are the 
largest risks that may prevent 
an effective water monitoring 
program

KEY PARTNERS
• Canada Infrastructure 

Bank
• Government Funding 

Initiatives
• Private grant funds from 

corporations and 
non-profits 

• Academic Community in 
Canada

• Private sector firms

ENABLERS
• High Rate of Return
• Canadian National 

Priority
• Affordability and 

Availability
• Skilled and Educated 

Workforce
• Accountability and 

Availability of Data

MITIGATIONS UTILIZE 
ENABLERS AND PARTNERS

CHALLENGES AND RISK

IMPLEMENTATION

Icons from the Noun Project

• Social, economic and environmental 
prosperity

• Water equity
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Implementation will be a 
cycle of data collection, 
analysis leading to new 
insights which are used to 
further refine operations 
and monitoring

Revenues from CAHN will be used 
to cover the cost of labour for 
developing data products and 
services. During the first 10 year 
implementation period, initial 
government support may be needed 
to kick start the program. 

Profits after program expenses will 
be reinvested to improve and 
upgrade digital and monitoring 
infrastructure and to fund research 
and development projects in 
conjunction with academic and 
private partners.

• Needs assessment to identify areas 
that need urgent monitoring. For 
example, there is minimal coverage in 
areas such as Saskatchewan, 
Nunavut, northern Ontario, northern 
Quebec and other more remote areas. 

• Areas that are targets for major 
development (Northern Ontario Ring 
of Fire), but there are no baseline data 
available

• Many pilot projects have been tried 
and tested. There is a need to share 
successes and progress stories to 
promote and adapt successful 
initiatives in other regions.

1. DATA COLLECTION

• Standardize metrics, collection 
protocols and guidelines

• Predictive modelling on existing data 
to select a range of indicators that will 
predict water health in a specific 
region - one size fits all model will 
probably not work since Canada is so 
diverse

• Real-time monitoring will allow for fast 
response to floods, algal blooms, 
droughts

• Predict long-term environmental 
changes and adapt accordingly

2. DATA ANALYTICS

• Open source data to share with academic institutions and industry
• Sharing data is critical for decision and policy making and ensuring 

Canadian water sources are protected in the long term
• Summarize data and present to public/government in an accessible way 

on a regular basis
• Share data with other countries and international organizations to 

establish Canada as a world leader in water monitoring

3. DATA SHARING


