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SUSTAINABLE FUNDING 

 

OVERVIEW:   

Watershed governance involves many activities that require resources, human and financial. 

The current model for funding is insufficient and piecemeal at best: many organizations that 

lead or participate in watershed governance are challenged by a lack of sustainable financial 

resources, in particular for core operational activities. Sustainable funding is an identified 

winning condition for watershed governance: without secure, ongoing support, watershed 

governance entities will continue to be limited by chasing project-specific funds. Selecting 

the appropriate funding options will depend on particular local contexts and needs. Two key 

efforts to address this concern are:  

 

Sustainable Funding for Watershed Governance Taskforce 

In July 2015, a catalyzing workshop was convened by the Ministry of the Environment, 

POLIS, and the BC Water Funders Collaborative to explore opportunities for sustainable 

funding of watershed governance. The Sustainable Funding for Watershed Governance 

Taskforce emerged from this workshop, co-chaired by the Ministry of Environment and the 

BC Real Estate Foundation, with POLIS acting as the Secretariat and Zita Botelho as the 

project coordinator. The Taskforce now includes eight members, including local and 

provincial governments, Fraser Basin Council, First Nations Fisheries Council, and the Real 

Estate Foundation BC. Goals for the taskforce include: 

(1) Improve knowledge about both existing and new mechanisms to fund watershed 

governance, protection and management activities; 

(2) Test funding models on a pilot project basis by applying them in specific watersheds 

in support of specific watershed governance processes; and, 

(3) Transfer/share knowledge about funding watershed governance activities to other 

communities and watersheds across the province. 

 

BC Water Sustainability Fund 

The BC Wildlife Federation has also recently introduced a proposal that the Province 

establish a BC Watershed Sustainability Fund, either through regulation or through 

government policy, which could be administered through a newly created Watershed 

Sustainability Society of BC. The purpose of the Fund would be to advance environmental 

and resource stewardship in B.C.’s watersheds by (i) understanding B.C.’s watersheds, (ii) 

ensuring sustainable watershed functioning and (iii) building watershed resilience to climate 

change. The BCWF proposes that the Fund could be supported through an initial $75 Million 

to support the functions of the society and linked to long-term funding through further water 

licence pricing reform ($5M/year).    

 

FURTHER RESOURCES: 

● Fraser Basin Council: Financial Mechanisms and Models for Collaborative 

Watershed Governance in BC Discussion Paper 

● POLIS: A Blueprint for Watershed Governance 

 

 

 

 

 

http://www.fraserbasin.bc.ca/_Library/Water_BCWF/Financial_Mechanisms_and_Models_for_Watershed_Governance-May1-2015_web.pdf
http://www.fraserbasin.bc.ca/_Library/Water_BCWF/Financial_Mechanisms_and_Models_for_Watershed_Governance-May1-2015_web.pdf
http://poliswaterproject.org/blueprint
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ENVIRONMENTAL FLOWS PROTECTION 

 

OVERVIEW:  

‘Environmental flows’ describes the quantity, timing, and quality of water flows required to 

sustain freshwater and estuarine ecosystems and the human livelihoods and well-being that 

depend on these ecosystems. Environmental flows have been fundamentally disrupted in 

many of B.C.’s watersheds (from dams and diversions, land use changes, droughts/floods, 

etc), with detrimental consequences for habitat, fish populations, and watershed function.  

 

The Water Sustainability Act (WSA) provides an overall legal framework to significantly 

improve B.C.’s approach to environmental flows protections. The environmental flows 

provisions in the WSA are some of the most important aspects of the legislation. The four 

primary mechanisms that are now in effect or enabled are: 

(1) A requirement for decision-makers to consider environmental flows in new non-

domestic licensing decisions for surface and groundwater (s. 15); 

(2) Temporary protection orders to address critical low flows and protect fish populations 

during low flow periods (ss. 86-88);  

(3) An ability to establish water objectives in regulation, which can better integrate water 

issues into land use decisions by setting criteria for water quality and quantity that 

land and resource-use decision-makers can be required to consider (s. 43). 

(4) A spectrum of new planning opportunities to protect environmental flows, including: 

water sustainability plans, which can be developed to prevent or address conflicts 

between water users and environmental flow needs (ss.64-85); area-based 

regulations, which can set location-specific thresholds and requirements (s. 124); and 

sensitive stream designations to protect at-risk fish populations (s. 128).  

 

While these are important gains, outstanding concerns persist, including a failure to 

acknowledge Aboriginal rights in the consideration of environmental flows in the overall 

legislative framework, and a lack of clarity (and transparency) in what decision-makers must 

consider in licensing decisions and how this is done. 2017 will remain an important window 

of opportunity to advance implementation of a robust environmental flows regime in B.C.—

including development of an environmental flows regulation to provide transparency and 

consistency around how environmental flows considerations and decisions are being made 

(as enabled in s. 127); and clear processes for community engagement in the setting of 

environmental flows thresholds and standards.  

 

FURTHER RESOURCES: 

● Okanagan Environmental Flow Needs Project 

● West Coast Environmental Law Scaling Up the Fisheries Act 

● Environmental Sector Statement of Expectations for an Environmental Flow Needs 

Regulation -  

● Awash With Opportunity: Ensuring the Sustainability of B.C.’s New Water Law -  

● Organizing for Change - Protecting Water for Fish 

  

 

 

 

http://www.obwb.ca/efn/
http://wcel.org/resources/environmental-law-alert/scaling-fisheries-act-act4fish
http://poliswaterproject.org/publication/869
http://poliswaterproject.org/publication/869
http://poliswaterproject.org/awashwithopportunity
http://organizingforchange.org/our-priorities/protecting-water-for-fish/
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STRATEGIC THEME #1:  

KEEPING WATER ON THE AGENDA 

 

OVERVIEW:  

 

From consecutive years of droughts and floods, to lakes stagnating with algal blooms and 

rivers running so low salmon are unable to reach their spawning grounds, B.C. is already 

experiencing critical water challenges that are regularly communicated in the media—and 

that will increasingly define the province’s future.   

 

Building active freshwater constituencies in B.C. is required to sustain public interest and 

pressure for freshwater protection as a critical element of achieving the overall goal of high-

bar implementation of the Water Sustainability Act. As a recent example, in 2015, public 

uproar (including hundreds of thousands of petition signatures calling on the government to 

stop allowing large industrial users to extract water for “next to nothing”) led the B.C. 

government to commit to review the water rental structure. Building momentum and pressure 

will be particularly important in B.C. in 2017 to elevate water as a strategic priority leading 

into the May provincial election and as a government priority as part of post-election 

activities.  

 

Several groups convened for an initial strategy meeting in June 2016 to discuss the 

elements of a coordinated B.C. water campaign—while the initial groundwork has been 

done, gaps have existed in the capacity to execute. 

 

FURTHER RESOURCES & INITIATIVES 

● Living Waters Rally and Watersheds 2016 forum  

● Organizing for Change - Protecting Water for Fish  

● Canadian Freshwater Alliance - Communications Toolkit for Strengthening BC's new 

Water Sustainability Act 

● Watershed Watch Salmon Society - Water for Fish  

● SumOfUs - Protect B.C.’s fresh water now (Sept 2016 update) 

● Vancouver Sun: Opinion: Protect our most precious resource, or we’re all dead in the 

water, Oliver M. Brandes and Rosie Simms (August 2016)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.freshwateralliance.ca/lwr16
https://watersheds2016forum.wordpress.com/
http://organizingforchange.org/our-priorities/protecting-water-for-fish/
http://www.freshwateralliance.ca/bc
http://www.freshwateralliance.ca/bc
http://www.freshwateralliance.ca/bc
https://www.watershed-watch.org/get-involved/water-for-fish/
https://actions.sumofus.org/a/bc-bottled-water
https://actions.sumofus.org/a/bc-bottled-water
https://actions.sumofus.org/a/bc-bottled-water
http://vancouversun.com/opinion/opinon-protect-water-our-economy-communities-and-quality-of-life-depend-on-it
http://vancouversun.com/opinion/opinon-protect-water-our-economy-communities-and-quality-of-life-depend-on-it
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STRATEGIC THEME #2: INDIGENOUS WATER LAWS, PLANNING 

AND CAPACITY BUILDING 

 

OVERVIEW:  Co-governance between Indigenous governments and other levels of 

government is recognized as an emerging priority and a “winning condition” for watershed 

governance. While BC’s new Water Sustainability Act is silent on Aboriginal rights and title, 

and the Water Act Modernization process failed to adequately consult with First Nations, the 

WSA has opened the door for some innovative governance or shared decision-making 

arrangements that could promote co-governance between First Nations and the Province.  

 

A demonstrated appetite exists from water leaders and water funders to better understand 

how to further support the advancement of Indigenous co-governance of watersheds in BC, 

but also recognition of the need of First Nations communities to have a clear understanding 

of their own watershed planning priorities, water values and laws, and watershed 

governance mechanisms before (or in parallel with) engaging in co-governance. Several 

First Nations communities are articulating their water laws prompting an emerging 

discussion about how Indigenous water laws may ultimately inform the regulatory 

development of the Water Sustainability Act.  

 

Three current initiatives in this area are:  

 

Indigenous Watershed Initiatives and Co-Governance Arrangements: A British 

Columbia Systematic Review: The First Nations Fisheries Council and the Centre for 

Indigenous Environmental Resources are catalyzing the conversation within and between 

First Nations communities to identify key needs, opportunities and strategies with respect to 

Indigenous watershed planning and capacity building in B.C. (see report communique in 

readings package) 

 

Water Laws: Lessons from Indigenous and Colonial Stewardship: This project through 

the Environmental Law Centre and Indigenous Law Research Unit at the University of 

Victoria will focus on three regions of the province where water use is at issue. The project 

team will work with three Indigenous communities to map their Indigenous water laws and 

draw parallels between Indigenous water stewardship and licenced water user behaviour. 

See: http://www.uvic.ca/law/home/news/current/waterlawfunding.php 

 

Revitalizing Indigenous Law for Land Air and Water (RELAW): RELAW is a project of 

West Coast Environmental Law and the Indigenous Law Research Unit at the University of 

Victoria. Through the RELAW project, participating Indigenous nations will work with 

community researchers and lawyers to develop a written summary of legal principles related 

to environmental governance and land and resources for their nation. See: 

http://wcel.org/our-work/relaw-revitalizing-indigenous-law-land-air-and-water 

 

FURTHER RESOURCES & INITIATIVES: 

● Yinka Dene ‘Uza’hné Surface Water Management Policy 

● UBC Program on Water Governance & Keepers of the Water, “Sustainable Water 

Governance and Indigenous Law Research Project” (2016-2023)  

 

  

http://www.uvic.ca/law/home/news/current/waterlawfunding.php
http://www.uvic.ca/law/home/news/current/waterlawfunding.php
http://wcel.org/our-work/relaw-revitalizing-indigenous-law-land-air-and-water
http://www.carriersekani.ca/images/docs/Yinka%20Dene%20%27Uzah%27ne%20Surface%20Water%20Management%20Policy%20(March%2018%202016)%20(00303183xC6E53).pdf
https://watergovernance.ca/water-governance-and-indigenous-law/
https://watergovernance.ca/water-governance-and-indigenous-law/
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STRATEGIC THEME #3:  

POOLING WATER KNOWLEDGE:  

WATER MONITORING & REPORTING 

 

OVERVIEW: A growing appetite exists for information regarding the opportunities and gaps 

related to water quality and water quantity monitoring reporting in British Columbia. Across 

sectors, there is recognition of the need to understand the state of B.C.’s watersheds to 

facilitate planning and effective decision-making: in a recent survey of water professionals 

and decision-makers across B.C., 98% of respondents indicated that improved monitoring 

and reporting on water is necessary or very necessary. Regular ‘state of water’ reporting is 

also an explicit commitment in the 2008 Living Water Smart strategy.  

 

Availability of data, information, and monitoring has been identified as a “winning condition” 

necessary for effective local watershed governance. This priority is reinforced by the recent 

province-wide survey by the Centre for Indigenous Environmental Resources and First 

Nations Fisheries Council, which identified that lack of access to information and water 

monitoring databases are key capacity challenges to Indigenous watershed management.  

 

The availability and accessibility of water monitoring data is critical to understanding the 

state of the hydrology, water quality, actual water use, and health of the watershed.  Even 

where data and information is available, issues often arise regarding the quality and 

accessibility of that data. With the implementation of a new regulatory framework, there 

currently exists a window of opportunity to articulate a shared vision for effective water 

monitoring in B.C. and identify the challenges and opportunities that exist with regards to 

community-based monitoring, water monitoring technology and provincial guidelines 

regarding data availability and accessibility.  

 

FURTHER INITIATIVES & RESOURCES: 

● National Report, “Realizing the Potential of Community Based Monitoring in 

Assessing the Health of our Waters (Sept 2016), Liz Hendriks (WWF) & Kat Hartwig 

(Living Lakes) [B.C. results of national CBM survey forthcoming] 

● Counting Every Drop: The Case for Water-Use Reporting in B.C. (2013) 

● Columbia Basin Trust, “Water Monitoring and Climate Change in the Upper Columbia 

Basin: Summary of Current Status and Opportunities”, (Forthcoming Nov/Dec 2016) 

● BC Water Use Reporting Centre -Pilot: Okanagan Basin Water Board 

● BC Water Use Reporting Centre - Pilot: Regional District of Nanaimo:   

● Mackenzie Data Stream: an open access platform for exploring and sharing water 

data in the Mackenzie River Basin  

● Pacific Salmon Foundation’s Skeena Salmon Program & data visualization program, 

the Pacific Salmon Explorer 

● Shared Decision Making in BC Project – “Backgrounder: Information Portals for 

Shared Decision-Making” (June 2014)  

 

 

 

 

 

http://poliswaterproject.org/publication/553
http://www.obwb.ca/tools/bc-water-use-reporting-centre/
http://www.rdn.bc.ca/cms.asp?wpID=3174
http://www.mackenziedatastream.org/#/
http://salmonexplorer.ca/
https://www.sfu.ca/content/dam/sfu/centre-for-dialogue/Watch-and-Discover/SDM/SDM-InfoPortals.pdf
https://www.sfu.ca/content/dam/sfu/centre-for-dialogue/Watch-and-Discover/SDM/SDM-InfoPortals.pdf


a river flows through a temperate rainforest in northern b.c. © mike ambach / wwf-canada

Forum on  
environmental flow needs  
in british columbia
hosts’ statement and summary
Morris J. Wosk Centre for Dialogue, February 1-2, 2016
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In February 2016, the POLIS Project on Ecological 
Governance and WWF-Canada convened a Forum on 
Environmental Flow Needs in British Columbia. This 
Forum brought together professionals working in water 
and watershed management, including government, First 
Nations, NGOs, water users, and leading experts and 
practitioners, to discuss the need for and steps required to 
implement an effective environmental flow management 
regime for British Columbia. The Forum goals were to:

1.	 Ensure all participants have an appreciation of global efforts to improve the 
management of water and aquatic resources, and the attributes of world-class 
governance for environmental flows management;

2.	 Identify and examine the challenges and opportunities for the management of 
environmental flows in British Columbia from various perspectives, including the 
introduction of the Water Sustainability Act;

3.	 Identify key elements of an effective, world-class regime for the management of 
environmental flows in British Columbia; and

4.	 Determine actions that could be taken – together or individually – by Government, 
First Nations, stakeholders, non-governmental organizations, communities or others 
to establish a world-class management regime.

In his opening keynote address, Brian Richter (Chief Scientist, the Nature Conservancy) 
posed the fundamental challenge of environmental flows management: “How do 
we maintain essential flow patterns to ensure that we sustain ecosystem 
health, while meeting other societal and economic water needs?” This Forum 
was designed to specifically address this question in the B.C. context: presentations 
provided an overview of environmental flows science and governance, as well as sectoral 
perspectives on environmental flow management. This foundation enabled participants to 
discuss the opportunities and challenges of developing a world-class environmental flows 
management regime for British Columbia.

This document summarizes the context for environmental flows management in British 
Columbia, offering key insights and Forum organizers’ perspectives on priorities and 
emerging opportunities.

Environmental flows[1] describe the quantity, timing, 
and quality of water flows required to sustain 
freshwater and estuarine ecosystems and the 
human livelihoods and well-being that depend on 
these ecosystems. Flow in aquatic systems is always 
changing – hourly, daily, seasonally and annually. 
Freshwater species and ecosystems have adapted to 
this variability and depend on it; it keeps them healthy 
and resilient. When water is diverted for human 
uses, the natural flow regime is altered. The greater 
the alteration of natural flows, the greater the risk to 
freshwater species, ecosystems and the sustainability 
of human water use.

COLLABORATING ON SOLUTIONS  
FOR ENVIRONMENTAL FLOW 

MANAGEMENT

Environmental Flows  
and Why They Matter
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British Columbia is at a critical juncture for environmental 
flows management: threats to environmental flows are 
escalating, and new opportunities exist to implement 
a suite of environmental protections under the Water 
Sustainability Act (WSA or “Act”).

URGENCY: Fresh water in British Columbia faces growing 
pressures: with projected population growth and climate 
change impacts, there will be increasing demands to divert 
water to nourish more crops, generate more power and 
provide drinking water for more people. Several specific 
threats to environmental flows exist in the province:

Last summer’s drought demonstrated some of the 
consequences of depleted flows, with creeks falling below 
critical flow levels and breached lethal temperature 
thresholds for fish. This spring, the Cowichan watershed 
has already faced record low water levels, leading to 
emergency measures to conserve the water supply for 
summer and fall flows.

OPPORTUNITY: A new regime is being implemented to 
protect B.C.’s freshwater ecosystems. The Province’s 
Water Sustainability Act, which came into force on 
February 2016, provides new opportunities to implement a 
comprehensive environmental flows management regime. 
The Act offers a suite of different mechanisms to consider 
and manage for environmental flows. The two primary 
mechanisms now in effect are:

»» A requirement for decision-makers to consider 
environmental flows in new non-domestic 
licensing decisions for surface and groundwater 
(WSA section 15).

»» Temporary protection orders to address critical 
low flows and protect fish populations during low 
flow periods (WSA sections 86-88). 

Additional mechanisms related to environmental flows in 
the Act include:

»» Water objectives, which can be established in 
regulation to protect water quality, quantity and 
aquatic ecosystem health (WSA section 43); and

»» Water sustainability plans, which can be 
developed to prevent or address conflicts 
between water users and environmental flow 
needs. Water sustainability plans can, among 
other things, reduce licenced water withdrawals 
(WSA sections 64-85).

This Forum was convened in the context of growing threats 
to environmental flows and this window of opportunity to 
use policy to proactively protect water for nature.

FORUM DRIVERS:  
URGENCY & OPPORTUNITY

tuchodi river b.c. © tim stewart / wwf-canada

Water diversions: surface and 
groundwater withdrawals reduce the 
amount of water flowing through a 
system.

Flow regulation: dams and diversions 
alter many aspects of the flow 
regime, including flood pulses, water 
temperature, and habitat structure and 
connectivity.

Land use change: changes on the 
landscape alter how water moves 
through and over land, impacting water 
quality, flow patterns and quantity.

Climate change: a changing climate is 
projected to increase the frequency and 
severity of storms and droughts, change 
precipitation patterns and alter thermal 
regimes.
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Forum presentations and discussions were wide-ranging, 
yet several important themes began to emerge, such as the 
need to understand how the WSA will be implemented, 
government’s capacity constraints, and First Nations’ 
concerns about the WSA’s consultation process. 

RECURRING THEMES AMONG FORUM PRESENTATIONS AND DISCUSSIONS
The WSA offers a suite of mechanisms to 
protect environmental flows, but uncertainty 
exists about how these different tools will be 
implemented in an integrated way. A world-
class environmental flows management regime goes 
beyond just considering environmental flows in licensing 
decisions. However, significant gaps exist in the 
understanding of how the WSA’s various mechanisms 
will work together to provide comprehensive ecosystem 
protection.

B.C. is hydrologically diverse and needs re-
gion-specific thresholds and standards for 
environmental flows, but this must be balanced 
against the need to implement environmental 
flow protections now without “paralysis by 
analysis.” Establishing a presumptive standard to guide 
water allocation decisions is an effective placeholder 
for environmental flows thresholds until more detailed 
regional or stream-specific studies are done.

It is not enough to “consider” environmental 
flows. Overarching objectives describing the desired 
state for freshwater ecosystems and human water use 
need to guide “consideration” of environmental flows in 
decision-making.

Limited mechanisms exist to address current 
licences and over-allocation. The WSA’s main tools 
to consider environmental flows apply only to future 
licensing decisions. Few opportunities exist to amend 
existing licences. British Columbia must avoid over-
allocating water and the claw-back scenarios experienced 
by Australia and other jurisdictions.

Government faces capacity and implementation 
challenges in operationalizing the WSA. The 
moment the Act came into effect, decision-makers 
were mandated to consider environmental flow needs 
for non-domestic licences, despite facing significant 
training and capacity challenges. Government leadership 
acknowledged these challenges and is working to build 
capacity to fully implement the WSA.

First Nations have ongoing and outstanding 
concerns about the WSA’s consultation process. 
Specifically, First Nations rights are not sufficiently 
addressed under the Act. First Nations rights are likely 
to be affected in cases where water use is over-allocated. 
Substantial effort is urgently required to engage with First 
Nations on how to address their rights and the manage-
ment of environmental flows.

“Don’t let the perfect be the enemy of the good”: 
reliable data are sparse in many areas of the 
province, but uncertainty and lack of data 
should not prevent precautionary action. British 
Columbia can begin developing environmental flows 
pilots and taking an adaptive, iterative approach to 
environmental flows management. Novel sources of 
community-based monitoring and citizen science can 
help fill data gaps and inform management.

Actors outside government (e.g. experts, 
communities, water users, etc.) need clarity 
on how they can engage in the development 
and implementation of environmental flows 
thresholds and management regimes. The WSA 
enables the creation of advisory boards to provide advice 
on methods for determining environmental flow needs 
or critical environmental flow thresholds. These boards’ 
terms of reference and scale and scope of influence 
have yet to be determined. There is also a lack of clarity 
on other opportunities for communities to engage in 
environmental flows management.

FORUM insights
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As Forum hosts and organizers, POLIS and WWF-Canada 
commend the Province’s progress towards implementing 
the WSA, recognizing that establishing an environmental 
flows management regime is a long-term process. However, 
the drought of 2015 and emerging concerns in 2016 
underscore the urgency of implementing an environmental 
flows management regime now, and refining the approach 
through time. With climate change and an increasingly 
variable hydrological regime, there is never going to be 
“more certainty” as baseline conditions continue to shift. 

Given this reality, we offer perspectives on next steps and priority actions for the Province 
to advance environmental flows management. 

»» Set provincial environmental flow thresholds using a precautionary presumptive 
standard until more regional information is available.

»» Implement regional environmental flows pilots in high-priority areas in the next 
year, including development of water sustainability plans that incorporate several 
approaches to managing environmental flows (e.g.: area-based regulation; water 
objectives; sensitive stream designation).

»» Advance both the policy and regulation frameworks for environmental flows 
management.

»» Define overall management objectives: what is the desired state of the rivers, streams, 
lakes or aquifers that decision-makers are aiming to achieve?

»» Define what is meant by “volume and timing of water flow required for the proper 
functioning of the aquatic ecosystem of the stream.”

»» Establish and implement a formal, transparent framework for making trade-offs 
between instream and out of stream values, which interfaces with the provincial 
cumulative effects framework.

»» Require decision-makers to establish a process to identify and use a method for 
establishing environmental flow thresholds.

»» Set criteria for what must be considered in licensing decisions in relation to “the 
proper functioning of the aquatic ecosystem of the stream,” including cumulative 
impacts.

»» Work with First Nations to co-create engagement processes around environmental 
flow needs, recognizing that First Nations engagement requires adequate funding and 
capacity.

»» Clarify the process for establishing advisory boards.

»» Engage with different sectors and water users in developing practical solutions to 
environmental flows issues that suit their economic viability while also ensuring 
sufficient water for aquifers, rivers and streams.

»» Increase the spatial coverage of water monitoring and develop systems to compile 
data from multiple sources in a transparent, accessible way.

»» Regularly monitor and verify that environmental flow standards are successfully 
protecting fish and watershed health.

iMPLEMENTING AN environmental 
flow management rEGIME:   

Recommendations  

Get started now

Establish clear 
definitions and 

management targets

Create a transparent 
decision-making 

framework 

Commit to robust 
engagement 

processes

Ensure adequate 
monitoring
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The February 2016 Forum on Environmental Flow Needs 
demonstrated a strong and engaged constituency of First 
Nations, water leaders, environmental non-governmental 
organizations, practitioners and industry representatives in 

B.C. Collectively, these individuals and groups have expertise and knowledge to contribute 
to the development of an effective environmental flows management regime. This Forum 
was a first step in engaging this wider community, and also demonstrated the Province’s 
willingness to participate in a collaborative dialogue. 

WHAT PARTICIPANTS waNT TO KNOW MORE ABOUT

Following the Forum, participants were asked to complete a 
feedback survey describing how the Forum had improved their 

understanding of environmental flows management in B.C., and 
of the WSA. Participants were also asked what they would like 

to learn more about in the context of environmental flows 
management. Overwhelmingly, participants wanted to 
know more about how environmental flows management 
will be implemented though the new mechanisms provided 
in the WSA.

Given the appetite and interest for ongoing engagement, 
the Forum conveners are exploring next steps to continue 
progress on the recommendations that emerged through-
out the Forum.

Select Forum materials available at:
poliswaterproject.org/environmentalflowsforum

NEXT STEPS

IMPLEMENTATION
44%

WATER 
OBJECTIVES

8%

SECTORAL 
PERSPECTIVES

8%

TRADEOFFS
12%

FIRST NATION 
PERSPECTIVES

12%

WATER SUSTAINABILITY 
PLANS

8%

GOVERNANCE
4% MITIGATION

4%

Special Thanks to our core partners and supporters: 
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Top 5 Water Challenges
THAT WILL DEFINE BRITISH COLUMBIA’S FUTURE
Rosie Simms & Oliver M. Brandes  |  SEPTEMBER 2016

REPORT HIGHLIGHTS

Full report and summary available for download at http://poliswaterproject.org/topfivechallenges

A community on the Sunshine Coast coming within two weeks of running out of water. Rivers running so 
low on Vancouver Island salmon have to be trucked upstream. Rivers contaminated from tailings spills 
and lakes stagnating with algal blooms. These are just a few of the examples of the stories emerging 
across British Columbia’s watersheds showing that fresh water—the foundation of the province’s 
ecosystems, communities, and economies—is under growing pressure. Climate change and shifting 

hydrological conditions are rapidly ushering British Columbia into an increasingly uncertain water future.
This report identifies emerging water challenges that will define the province’s future. These challenges,  

and associated opportunities, must be addressed in the context of a changing water cycle, evolving water  
laws, and new forms of decision-making. The report documents specific examples of where the issues are 
unfolding, and suggests some initial solutions. British Columbia’s top five water challenges are:

#1: Building resilience to droughts and floods 
Communities across British Columbia are already witnessing increased frequency and intensity of droughts 
and floods, and climate change is projected to exacerbate these extremes. Communities and their water 
supplies are vulnerable to these incidents of shortages and excesses of water.

#2: Sustaining water for nature
Rivers’ natural flow regimes, also known as environmental flows, operate as a “master variable”  
in ecological systems and are critical to ecosystem function and resilience. Environmental flows  
have been fundamentally disrupted in many watersheds, with detrimental consequences for habitats 
and fish populations.

#3: Understanding the state of British Columbia’s watersheds
Data are sparse on many essential aspects of British Columbia’s freshwater: aquifers mapping is only 
partially complete; hydrometric monitoring stations cover just a fraction of the province’s watersheds;  
and regular state of watershed reporting is non-existent. This leads to decisions being made without  
a basis of accurate information.

#4: Protecting water quality for drinking, swimming, and fishing
Degraded water quality in rivers, lakes and aquifers is affecting community drinking water supplies,  
fish and ecosystem health, First Nations’ harvesting access, and recreation. Groundwater is at risk  
of contamination from overlying land use practices and saltwater intrusion. 

#5: Reconciling the water–energy nexus
Water and energy are tightly interlinked: both hydroelectricity, which provides 90 per cent of British 
Columbia’s electricity, and liquefied natural gas extraction, a cornerstone of the Province’s economic 
strategy, are water intensive. Both may be impacted by projected fluctuations in water supplies due  
to climate change.

British Columbians benefit tremendously from the province’s freshwater resources; proactive action on these 
emerging challenges is needed to prepare for an increasingly uncertain water future.
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Documenting British Columbia’s water issues

T
his report documents specific examples of where and 
how each of the five water challenges is unfolding in 
British Columbia. As the red dots on this map show,  
these water challenges span the province’s watersheds, 

from the West Coast to the Northeast. 

As next steps to further explore solutions to the five challenges, 
the POLIS Water Sustainability Project will:

1. Develop a virtual “water issues atlas” as a tool to engage 
government, communities, professional associations, and 

citizens to continue to identify and track the issues; and

2. Host a series of solutions roundtables with experts, 
decision-makers, First Nations, and other water 

leaders. The ultimate goal will be to develop a 
series of detailed solutions briefings for each 

of the five water challenges.
 

POLIS Project on Ecological Governance
Centre for Global Studies, University of Victoria
PO Box 1700 STN CSC
Victoria, BC  V8W 2Y2  Canada
Tel: 250.721.8800
Email: water@polisproject.org

POLIS Water Sustainability Project
The POLIS Water Sustainability Project (WSP) is an action-
based research group that recognizes water scarcity is 
a social dilemma that cannot be addressed by technical 
solutions alone. The project focuses on four themes crucial 
to a sustainable water future:

•	Water Conservation and the Water Soft Path;
•	The Water-Energy Nexus;
•	Watershed Governance; and
•	Water Law and Policy.

The WSP works with industry, government, civil society, 
environmental not-for-profits, and individuals to develop 
and embed water conservation strategies that benefit the 
economy, communities, and the environment. The WSP is 
an initiative of the POLIS Project on Ecological Governance 
at the Centre for Global Studies, University of Victoria.  
poliswaterproject.org

POLIS Project on Ecological Governance
Created in 2000, the POLIS Project on Ecological Governance is a research-based organization that is part of the Centre 
for Global Studies at the University of Victoria. Researchers who are also community activists work to make ecological 
thinking and practice a core value in all aspects of society and dismantle the notion that the environment is merely 
another sector. Among the many research centres investigating and promoting sustainability worldwide, POLIS represents 
a unique blend of multidisciplinary academic research and community action.  polisproject.org

Centre for Global Studies
The Centre for Global Studies (CFGS) was formally 
established at the University of Victoria in 1998 with a 
mandate to promote collaborative, multidisciplinary, 
and cross-regional research and engage in connecting 
research in the field of global studies to local, national, 
and international communities. Activities at the Centre 
are designed to promote critical citizenship in a complex 
and rapidly changing global environment. The CFGS 
has a rich history of producing cutting edge research 
and disseminating it in concise and accessible ways for 
policy and decision makers and the broader community.
www.uvic.ca/research/centres/globalstudies/
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BRIEFING NOTE 
Re: Opportunities to Support Indigenous-led Freshwater Initiatives and Co-
Governance Arrangements in British Columbia 

To: Joint Strategic Watersheds Workshop 

Date: November 16th, 2016 

Prepared by: First Nations Fisheries Council of BC 

 

 

Background 

In 2016, the Centre for Indigenous Environmental Resources (CIER) partnered with the First Nations 
Fisheries Council of BC (FNFC) to undertake a systematic review of indigenous-led freshwater planning 
initiatives and co-governance arrangements in British Columbia. The purpose of the research was to 
identify capacity gaps and contribute to shaping the future of freshwater planning and a new watershed 
governance regime in the province.  

The results point to a widespread lack of capacity (financial, human, technical) for First Nations to 
engage in water/watershed governance, planning and management. However, it is encouraging to note 
that with enough capacity, the majority of survey respondents indicated a strong interest in engaging in 
water/watershed planning. The final report, “Indigenous Watershed Initiatives and Co-Governance 
Arrangements: A British Columbia Systematic Review” is available on both the CIER and FNFC websites.  

Summary of Key Findings of the Systematic Review 

 Strong consensus that internal capacity building of First Nations around freshwater planning and 
management is necessary for effective co-governance 

 Most respondents reported having an annual budget of less than $30,000 for their organization 
or community to undertake freshwater governance, planning, and management activities  

 The majority of respondents indicated that with sufficient capacity, they would engage in 
indigenous-led water/watershed planning activities  

 Increased understanding of impacts of the WSA on Aboriginal rights is required in order for First 
Nations to engage in the regulatory development phase 

 Collaboration among BC First Nations on freshwater initiatives is generally low, with the few 
respondents who reported a higher degree of internal capacity having a higher likelihood of 
collaborating with other levels of government and NGOs. 

 Sharing experiences, relationships and knowledge are the most valuable attributes of a First 
Nations Water Network 

rosiesimms
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Opportunities 

The project team has identified three concrete areas of opportunities that emerged from the review. 
These opportunities are discussed in detail below along with suggestions for focused activity areas. 
Underlying all of these opportunities is the urgent need to identify and “unlock” sustainable funding 
sources and mechanisms to support the capacity of First Nations communities and organizations to fully 
participate in freshwater planning and governance activities.  
 

Opportunity #1: Support Key Capacities for Water Co-Governance 

An essential building block is internal capacity of First Nations to engage in freshwater planning and 
governance activities in their territories. Two key capacity needs in this area are 1) internal water 
planning activities, and 2) peer-to-peer opportunities for First Nations to share knowledge, resources 
and strategies on freshwater initiatives via a First Nations Water Network. 

  

Internal Water Planning 

 Technical workshops on water planning 
according to capacity levels 

 Regional coaching program for communities 
to develop a water plan and/or integrate 
provisions for freshwater protection into 
existing plans/visions/strategies 

 Research and implementation of sustainable 
funding mechanisms to support freshwater 
planning and governance initiatives in First 
Nations communities 

 In-person provincial program to develop 
processes for moving towards collaborative 
watershed governance and planning involving 
Indigenous and non-Indigenous communities 

 Resource guide and implementation program 
on sustainable water planning and governance 
specific to First Nations in BC and by 
Agreement type 

 Freshwater monitoring programs and 
community processes to establish baseline 
data on freshwater resources within 
territories 

       

 

 

 

  

 

First Nations Water Network 

 Long-term sustainable resourcing to 
maintain the First Nations Water Network 

 Consistent structured opportunities for 
regional in-person Tier 1 strategic 
discussions on freshwater management 
and governance  

 Sustainable resourcing to develop 
processes and structures for Tier 2 
engagement with provincial and federal 
government on freshwater issues, 
legislation and policy 

 Platforms for communities to strengthen 
relationships with each other based on 
sharing knowledge, resources, and 
promising practices in sustainable 
freshwater planning and management 

 Peer-to-peer opportunities to learn, 
strategize, and inform responses and 
develop proactive initiatives to emerging 
provincial and federal legislative and 
policy changes that impact fresh water 

 Build interest and capacity of Tribal 
Councils in BC to support freshwater 
initiatives and strategies within 
communities 

 Process for establishing a structure(s) to 
facilitate coordination on freshwater 
issues among different levels of 
government (perhaps similar to function 
of Salmon Coordinating Committee and 
Pacific Salmon Commission First Nations 
Caucus) 

rosiesimms
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Opportunity #2: Support Legal and Regulatory Development 

The growing recognition that Canada is a multi-juridical country with overlapping laws and legal systems 
beyond those of the Crown has contributed to a recent spate in activities and initiatives to revitalize 
indigenous governance systems and laws, particularly in British Columbia. Supporting indigenous 
communities and societies to identify and implement their own legal principles around resource 
stewardship is a critical part of building internal capacity for shared governance of fresh water. There is 
also a need to strengthen First Nations’ understanding of the impacts of and engagement in provincial 
and federal legislative change. In B.C. there is an immediate opportunity as the Province continues to 
develop regulations over the next few years as part of the implementation of the new Water 
Sustainability Act. 

 Revitalizing Indigenous Laws 

 Community-based processes to 
strengthen internal understanding and 
sharing of traditional stories and laws 
that govern stewardship of water and 
that daylight traditional agreements 
between Nations  

 Community capacity to articulate and 
apply indigenous water laws to inform 
land and resource management 
decisions 

 Legal expertise to define and exert 
Aboriginal water rights 

 Opportunities for peer learning with 
other indigenous communities 

 

 

         Strengthening the WSA 

 Workshops and forums to enhance 
community capacity to understand impacts 
of new WSA and opportunities to inform 
implementation such as developing legal 
memos on key regulation areas and 
articulating regulatory options, including 
those based in indigenous water laws  

 Program to establish processes and 
structures for communities to develop and 
strengthen relationships with the Province, 
including those that further implementation 
of Consultation requirements and support 
emerging capacity needs based on new 
regulation areas (e.g. process for handling 
groundwater referrals) 
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Opportunity #3: Support Complete Freshwater Programs 

Creating multi-year granting programs can enable grantees to “go the distance” and tackle more 
ambitious challenges, and move away from one-off opportunities. Three sample “buckets” of complete 
planning and or/governance programs according to capacity level of the First Nations community or 
organization are described below. 

 

Low Capacity 

 Workshop series and 
sustained coaching 
program to develop 
basic community water 
vision & plan/strategy 

 Community-based 
process to articulate 
and apply indigenous 
water laws to inform 
water plan (or 
land/resource 
management plan) 

Medium Capacity 

 Sustainable long-term 
funding for freshwater 
planning and 
governance initiatives 
pilot project 

 Resources and training 
to establish a co-
monitoring program 

 Activities that support 
developing a shared 
vision for the 
watershed 

High Capacity 

 Preparing for co-
governance leadership 
development program 

 Process to develop 
both a functioning legal 
framework and 
structure for 
watershed co-
governance with full 
recognition of rights 
and title 
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Canadians are united by water. On warm summer days, canoes dot our lakes near beaches where families swim, while 
joggers run next to rivers that course across the country connecting our communities and breathing life into our econo-
mies and environment. The health of our fresh water is vital to the places we play, the food we grow, the businesses we 
work for, and the well-being of the ecosystems supporting us all.
 
Canadians rank water as being our country’s most important natural resource. As a nation we proudly embrace our 
favourite images of iconic wild rivers and unspoiled lakes. However, as the strain on our water multiplies – with more 
pollution entering our waterways, growing water demand from cities, industries and agriculture, and the impacts of a 
changing climate – our collective identity as a country full of clean and abundant flowing water is becoming a story of 
the past.
 
In order to prevent these collective pressures from overwhelming our freshwater heritage, we need to foresee problems 
before they emerge and take action to address or preferably avoid these increasingly urgent issues. Foreseeing these 
problems requires an ability to monitor, assess and understand freshwater health across the country.
 
This paper outlines the opportunity presented by a new wave of monitoring efforts that are being driven and lead by 
communities. The paper includes five leading Canadian case studies of Community Based Monitoring that illuminate 
the challenges and opportunities associated with CBM. These examples, and similar efforts across Canada, are help-
ing to inspire a new vision of how we can work together to pool our knowledge and better understand and protect the 
health of Canada’s rivers, lakes and aquifers. 
 

Introduction       

Brokenhead Ojibway Nation_Photo by Raegan Mallinson
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A Patchwork of Knowledge on the State of Our Freshwater Health

Despite water’s vital role in the Canadian fabric of life, we simply don’t have a full picture of the health of our freshwater 
ecosystems. When we take a step back and look at the availability of freshwater data and how it is being used, what we 
see is an incomplete patchwork of knowledge on the state of Canada’s freshwater health. This is exactly what happened 
when WWF-Canada took on the ambitious exercise of conducting a national assessment on the health of our major 
watersheds (see text box). 

The Need to Pool Water Knowledge

A lack of data, information and knowledge doesn’t suggest there is none, or that the problem is insurmountable. 
Across the country, water data is being collected by governments, industry, academic institutions and by communities. 
Unfortunately, data and information collected by these numerous organizations is often collected in a piecemeal way, 
using different approaches and standards, meaning it is difficult to compare or aggregate. In addition, much of this data 
and information is unavailable, in poorly maintained databases or considered unshareable for privacy reasons. In some 
cases, monitoring efforts are slowed as organizations struggle to find the resources to input data into databases, analyze 
the data or to make the information readily available. 

The solution to this problem will need to be multi-faceted, focusing on two major themes: increasing the amount of data 
being collected, and making existing data more accessible. With respect to making data and information more accessible, 
there is a need to share and pool data from multiple sources. This is likely best done through data and information 

 
Assessing the Health of Our Waters: 

Critical Data Gaps

In 2011, WWF-Canada consulted with a number of 
leading freshwater scientists and developed a peer 
reviewed framework to assess the health of Canada’s 
water and the threats they face. With this framework 
in hand, WWF-Canada set out to complete the first 
ever national assessment of the country’s 25 major 
watersheds by 2017 (they have assessed 19 of 25 to 
date in its Watershed Reports). Through this process, 
WWF-Canada reached out to hundreds of organizations 
and government agencies to find the necessary data to 
conduct the assessments. It discovered that data just 
doesn’t exist in many areas. There is also a frustrating 
amount of data that exists but isn’t accessible, even 
when a direct request was made to the organization or 
agency holding it. Remarkably, even in Canada’s most 
densely populated watershed – the Great Lakes basin – 
there isn’t enough data to assess the health of the waters 
underpinning this region’s well-being and economy. 
In fact, out of the 19 major watersheds assessed, 10 
watersheds didn’t have enough data to enable a health 
score to be assigned to them. In other words, for more 
than half of Canada’s major watersheds, we have no idea 
how healthy or unhealthy they are.

hubs at multiple levels (national, regional, local) 
that are able to provide credible and accessible data 
and information to inform good decisions at the 
appropriate scales (figure 1, next page). In addition, 
we will also need more new data, information and 
knowledge to fill the gaps. Gathering more data and 
information presents a significant challenge in an 
era of government cutbacks to water monitoring, the 
finite resources available to academic institutions, 
and private industry concerns around sharing data. 
In this realm of data collection, community based 
monitoring has become an increasingly important 
part of the solution.

The Potential of Community Based 
Monitoring

As water related threats arise in specific communi-
ties, or as citizens simply want to better understand 
and protect their home waters, community based 
monitoring (CBM) initiatives have emerged. Not 
all CBM initiatives are equal or occur for the same 
reason. Some CBM is carried out to inform better 
decisions and may involve collaborative partnerships 
with government agencies and academic institutions 
employing specific protocols. Other initiatives may 
be intended primarily as a citizen engagement tool 
with very little data kept long term or in any official 
manner.

Background       
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While CBM initiatives span a wide spectrum, they are consistent insofar as they are all community-directed. That is, 
the data collection is initiated from the community and it is accessible to the community afterwards, no matter who is 
collecting the data. It is important to note that CBM can be informed by multiple knowledge systems, all of which have 
inherent value. For example, local knowledge, Indigenous knowledge and western knowledge all play an important role 
in helping us better understand the health of our waters. 

There is significant potential for water data collected from CBM initiatives across the country to fill major gaps in 
knowledge, and to inform decisions at multiple scales. While there are certainly challenges to overcome, CBM presents 
a tremendous opportunity. Data is the building block for understanding the health of our waters nationally, and CBM 
represents an untapped source of high quality data.

Figure 1: Using data hubs to make data accessible
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Opportunities for Community Based Monitoring  
The Growth, and Growing Acceptance, of CBM

Although professional scientists and decision makers have raised concerns over the quality of citizen science data, 
ongoing refinement and an increased sophistication of many CBM efforts has resulted in a growing recognition 
nationally and internationally of the potential of CBM to fill our data needs, inform decision-makers, and engage and 
educate communities. 

Today, community based monitoring is a data-driven movement that is gaining momentum and legitimacy as it 
moves to the next level through technological advancements, integration with policy making, and as a result of shared 
learnings and experience.

 
The Professionalization of CBM

Increased recognition of the value of citizen science has resulted in the development of best practices, shared learning 
and coordination of efforts. In recent years, organizations such as the Citizen Science Association, the European Citi-
zen Science Association, and the Citizen Science Network Australia, were created to develop and support communities 
of practice around CBM and other forms of citizen science. These organizations are also working with governments to 
ensure that policy makers are supporting citizen science. For example, in 2014, the European Commission commis-
sioned a White Paper on Citizen Science to make recommendations for improved integration of citizen science in Eu-
ropean policy. And in 2015, the U.S. Whitehouse held a forum on citizen science and developed guidance and toolkits 
to help U.S. federal agencies manage and work with citizen science projects.

Photo by Heather Lescheid
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Five Core Challenges for CBM       
If the goal of a CBM program is to contribute to data-driven decision-making, there are five common challenges that 
have been identified by CBM practitioners in Canada and internationally that need to be addressed. These are:

1.	 Ensuring Credible Data - the legitimacy of CBM data is dependent on the quality of the information produced 
so it is important that data is collected and analyzed in ways that can be trusted and that respect and benefit the 
communities involved. Many factors go into ensuring high quality data. As outlined in the Lake Winnipeg case study 
(Case Study #1), the first step is to determine the most important parameters that need to be monitored and why. 
The parameters can then be matched with appropriate water monitoring protocols to ensure data collected is robust 
enough to be used in the short and long term. The data analysis process is also critical and must follow recognized, 
robust and consistent protocols and processes to ensure the data is reliable and useful to decision makers and 
available in a timely fashion.

2.	 Connecting Indigenous Traditional Knowledge & Western Science - indigenous communities in Canada 
hold a wealth of traditional knowledge on water and environmental health. This knowledge is valuable and 
important for CBM in its own right, whether it is combined with other forms of knowledge or not. Increasingly, CBM 
programs are endeavoring to bring together traditional knowledge and western science to develop rich, robust and 
holistic programs that draw on the strengths of both forms of knowledge. Connecting traditional knowledge and 
western science as part of a CBM program can present a number of challenges. These include cultural differences in 
understanding and interpreting different forms of knowledge, the ability to translate this knowledge into decisions, 
as well as navigating the challenge of ensuring transparency while respecting cultural privacy. The Mikisew Cree 
and Athabasca Cree CBM program (Case Study #2) provides important insights and lessons for addressing these 
challenges.

3.	 Engaging and Motivating Citizens – as demonstrated by the award-winning Lake Windermere project (Case 
Study #3), an effective CBM program depends on the active engagement of motivated citizen volunteers. Catalyzing 
and maintaining this level of engagement is no easy task and there are many challenges to overcome in the process of 
recruiting, engaging and training citizens properly, as well as ensuring program succession to support long term data 
requirements. It is also essential to ensure the volunteers are safe when they are doing monitoring, and that CBM 
organizations maintain sufficient liability insurance to cover unforeseen circumstances.

4.	 Informing Decision-Makers - the connection between CBM and decision-making continues to present 
challenges. CBM programs that seek to inform decision-making must be designed to ensure that data is produced 
and translated in a way that can address key threats and support the needs and questions of decision-makers at 
different scales (including within the community). The CBM partnerships being formed between communities and 
the government in the Northwest Territories (Case Study #4) illustrate the potential for CBM data to make very 
significant contributions to decision-making at multiple levels.

5.	 Data Accessibility and Aggregation - much data that is collected continues to be inaccessible or stored in 
formats that make it difficult to use. If data is not made available and accessible in a usable format, its usefulness 
for informing decisions and even local actions will be limited. Making decisions on a broader scale, such as an entire 
watershed or region, requires multiple sources of information to be aggregated and translated to have a complete 
picture of the health of a watershed or region. Increasing technological advancements and a growing trend towards 
open data are creating new opportunities for addressing these challenges. A new tool called Mackenzie Datastream 
(Case Study #5) embodies this trend and is at the forefront the possibilities of data accessibility and aggregation in 
Canada.
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Case Study 1 - Building a CBM Network for Lake Winnipeg: 
Connecting Scientists and Citizens 
Overcoming the Challenge of Ensuring Credible Data - CBM initiatives for Lake Winnipeg have been 
supported by the Lake Winnipeg Foundation through their development of standardized scientific protocols 
and training for volunteers. As a result, an entire CBM network is being mobilized to collect high-quality 
data that is improving our collective understanding, and ability to manage, Lake Winnipeg, the world’s tenth 
largest freshwater lake.

Understanding the impacts of phosphorous on lake health

Lake Winnipeg’s watershed spans two countries, four provinces, four states, and over 100 Indigenous nations. A 
wide range of human activities across this landscape – an area 40 times larger than the lake itself – contribute excess 
phosphorus to the waterways that flow into Lake Winnipeg, ultimately accelerating the eutrophication of the lake 
and increasing the risk of potentially harmful algae blooms. The largest flows of phosphorous into Lake Winnipeg are 
during high water events such as spring melts, floods, and increasingly violent summer storms, which flush phosphorus 
present on the landscape into the lake.

In order to effectively manage these sources of phosphorus, and to evaluate the success of watershed policies designed 
to reduce phosphorus inputs, there is a need for robust data that identifies where, when and how phosphorus is enter-
ing Lake Winnipeg’s tributaries.

Linking citizen volunteers with professional protocols

While government water sampling programs continue to suffer from reduced capacity, an emerging CBM network in 
Manitoba, co-ordinated by the Lake Winnipeg Foundation (LWF), aims to mobilize citizen volunteers to collect samples 
during and immediately after high-water events.

LWF has the benefit of a Science Advisory Council, which is comprised of nationally-recognized freshwater experts with 
connections to universities and provincial and federal water agencies. Advisory Council members have recognized the 
potential of citizen science and have provided their expertise to develop robust CBM data collection and analysis pro-
tocols that will support their own research interests, supplement long-term provincial data sets, and provide credible 
information to policy-makers.

Overcoming the CBM Challenges: Five Case Studies  
In Canada, we are fortunate to have some cutting-edge CBM programs that are tackling the five challenges outlined 
above. These programs are forming the basis of a growing community of practice for using CBM as a credible source of 
data to inform decision-making at multiple scales.

Five short case studies below illuminate how different CBM programs and innovations from across Canada are address-
ing these challenges and inspiring communities to take a real and meaningful role in producing data to support the 
protection and restoration of their waters.
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Trained CBM partners collect and process water samples in the field, which are then shipped to a centralized lab for 
phosphorus analysis and data interpretation. This approach has the dual benefit of linking the capacity of citizen volun-
teers and their sampling efforts with professional protocols and analysis.

Developing credible CBM protocols

To support this groundswell of citizen volunteers, LWF’s science advisors developed CBM protocols that will:

1.	 Generate credible data for the key parameter of interest in the Lake Winnipeg basin. Phosphorus is 
the key driver in the growth of harmful algae blooms so rather than create protocols for a wide range of param-
eters, new CBM protocols were developed that test solely for total phosphorus. Focusing on phosphorous is not 
only more cost-effective, it will also provide the robust information that is necessary to design effective policy and 
management interventions. 

2.	 Be tested by trusted and experienced partners. In the 2016 pilot field season, Manitoba’s Conservation 
Districts (the watershed-based organizations that manage land and water resources) are testing the sampling pro-
tocols and CBM network infrastructure. Challenges will then be addressed and resolved with a smaller number of 
experienced partners, before protocols are adopted by the wider CBM network.

3.	 Take advantage of existing field research infrastructure. Sample sites for the 2016 season are located 
where existing hydrometric gauges provide regular measurement of stream flow, making it possible to calculate 
total phosphorus that enters Lake Winnipeg. 

4.	 Be assessed for compatibility with other long-term data sets in the province. LWF has partnered with 
the federal department of Fisheries, Oceans and the Canadian Coast Guard to test new lab protocols for phospho-
rus analysis. This research will compare results from lab protocols used by different agencies to identify and refine 
the CBM protocols to produce data that can supplement existing datasets.

5.	 Ensure data interpretation is shared back to CBM partners. All partners participating in the CBM net-
work are trained to use the scientific protocols developed for this network. Reciprocally, LWF’s science advisors 
analyze and interpret CBM data and share it back to community partners, in person and online through the Lake 
Winnipeg Basin Information Network. This data sharing and interpretation improves understanding of how local 
efforts contribute to a larger pool of evidence that informs policy and management decisions.

In the 2016 pilot season, the emerging CBM network will produce a small but credible and relevant dataset document-
ing phosphorus loading during the spring melt at ten sampling sites in agro-Manitoba.

Building a robust CBM network to support water management and research

With credible data from the pilot sampling season, CBM partners will be able demonstrate the potential of the network 
as a vehicle to leverage the interests and expertise of both citizens and scientists in support of effective water manage-
ment. In 2017 and subsequent years, Manitoba’s CBM network will include more partners, provide training on refined 
protocols, and expand the number of sampling sites, their geographic distribution and the length of the sampling 
season. Ultimately, CBM data will be used by university researchers, provincial and federal agencies, land and water 
managers, and grassroots community groups to improve the health of Lake Winnipeg and its watershed.
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Case Study 2 - Mikisew Cree and Athabasca Chipewyan CBM Program: 
Empowering First Nations to be Part of Environmental Monitoring 
Overcoming the Challenge of Connecting Indigenous Traditional Knowledge & Western Science- 
The CBM program developed by the Mikisew Cree First Nation (MCFN) and Athabasca Chipewyan First 
Nation (ACFN) empowers the community to be part of environmental monitoring by including Indigenous 
Knowledge (IK) indicators, providing opportunities for the transfer of knowledge on the land between Elders 
and youth, and celebrating a knowledge system that is important to the community’s culture, health and 
wellbeing.

Developing Indigenous Knowledge indicators to monitor environmental changes

In 2008, the Centre for Indigenous Environmental Resources (CIER) started working initially with the MCFN and 
later the ACFN to develop a CBM program to track water quality indicators and fish health, which later expanded to 
include navigation issues, muskrats and wild foods across the territory. This work continues today with the guidance of 
Bruce Maclean, a freshwater scientist and independent consultant. The CBM program was initiated because of various 
stresses on the environment (e.g., downstream impacts from oil stands, hydroelectric development) that MCFN and 
ACFN wanted to respond to. The first step in developing the program involved establishing a baseline of what the 
initial conditions were and then identifying a series of Indigenous Knowledge (IK) Indicators to monitor environmental 
changes over time. This process involved a series of interviews with active land users and Elders to discuss fish, animal 
and water health, then validated the IK Indicators with Elders and also transferred the knowledge associated with those 
Indicators to community monitors or ‘Guardians’. 

Challenges to incorporating IK indicators in the development of CBM

IK indicators value the knowledge of First Nations and add to the conversation about environmental changes. However, 
there have been two key challenges to incorporating IK indicators into the development and implementation of the 
CBM program.

1.	 Connecting across cultures - The exercise of connecting Indigenous and non-Indigenous people to talk about 
both indigenous knowledge and western science indicators requires both curiosity from scientists and resources to 
support the time to listen, learn and understand. Maclean has found identifying interested individuals to create the 
space for MCFN and ACFN to communicate the value of using IK indicators alongside western science has been a 
challenge.

2.	 Sustainable funding to maintain capacity and continuity - Secondly, one of the ongoing challenges of a 
CBM program is the long-term sustainable funding to maintain the internal staff and program continuity. Maclean 
has found it requires 60% of his time just to keep the CBM program funded and operational.

Applying innovative technology to support IK collection

Maclean is working with MCFN and ACFN to develop apps for collecting information and photographs on observations 
related to navigation routes, traditional use areas and health to track indicators of change. If funding is available, 
there could also be opportunities for providing land users with hand-held devices to collect similar data. To address 
the funding challenges, Maclean is exploring other funding models that could offer secured long-term funding for the 
MCFN and ACFN CBM program.
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Lessons Learned for Including Indigenous Knowledge in CBM Initiatives

In the development of the MCFN and ACFN CBM programs, there were four key lessons that emerged.

1.	 It is important to be clear on the intention for why you are developing the CBM program and realistic about the 
funding you have to sustain it.

2.	 To be useful and pragmatic, start with IK indicators that you already have anecdotal data for, such as observing 
new insects or birds as an indicator for climate change. Collecting anecdotal stories and tracking over two decades 
becomes extremely powerful data for the community and complementary to western science climate change 
monitoring.

3.	 As part of establishing the program, it is important to determine who will maintain it and how it will be operated. 
Is it through the community school, local government, academic community, or is it run like a business? Involving 
the knowledge holders from the beginning of program development will allow the program to be owned and 
sustained by the community.

4.	 To overcome hesitation from western science to take IK indicators at face value, work to connect the IK indicator 
to a definitive western science indicator. For example, with increased phosphorus levels, Elders and land users will 
observe changes such as foamy scum and a change in the smell and colour of the water while scientists will collect 
water quality samples to check phosphorus levels. In this case, two different systems using different languages 
and techniques end up with the same result that the system is slowly eutrophying. Connecting these systems 
diplomatically creates the space for a new relationship between Indigenous and non-Indigenous people monitoring 
environmental change to expand and evolve.
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Case Study 3 - The Lake Windermere Project: Challenges and 
Opportunities for Citizen Scientist Engagement 
Overcoming the Challenge of Engaging and Motivating Citizens - The Lake Windermere Project has 
become a nationally recognized case study for community engagement in water quality monitoring and has 
become a template for lake management and CBM throughout the Kootenays, across the Columbia Basin in 
British Columbia, and beyond.

Responding to public concern

In 2005, results of a Lake-Use survey indicated widespread public concern about the sustainability of Lake 
Windermere. Respondents wanted information on maintaining septic systems while expressing concerns about boat 
traffic congestion, aquatic plant growth, shoreline and upland development, loss of native fish populations, water 
conservation and water quality. The Lake Windermere Project (LWP) was started in the same year as a proactive 
response to public concern and the demand for an ongoing, comprehensive water stewardship initiative.  

The overall LWP goal was to protect and enhance the water quality of Lake Windermere through interagency co-
operation, community based scientific water quality monitoring, and public education and engagement. From its 
inception, all levels of government, First Nations, community members, partner organizations and interagency 
participation were included. The Lake Windermere project was framed as a pilot to serve as a template for lake 
management and CBM throughout the Kootenays.

Determining  monitoring objectives and parameters

The water quality objectives were based on a study commissioned by the Regional District of East Kootenay at the 
request of the Lake Windermere Project,  which outlined past and future sampling locations, sampling frequency, 
sampling methods, protocols, trends and changes in water quality, and analysis criteria. To gain a watershed level of 
understanding of the health of the lake, water quality was monitored at three lake stations and on six tributaries of 
concern. 

The monitoring program included a broad range of parameters such as water temperature, pH, conductivity, dissolved 
oxygen, turbidity, total sulphide, total nitrogen, ammonia, total dissolved phosphorus, E. Coli, nitrate, and total metals. 
A standard provincial government protocol was used for ambient water sampling and LWP co-ordinators were tested 
annually on their sampling technique.

Training the trainers

The initial training for a project coordinator to collect water samples was undertaken through in-kind support from 
government staff and also through workshops provided by the BC Lake Stewardship Society, which had developed 
a lake stewardship certification program and were able to analyze the data. The LWP coordinator was then qualified 
to train community volunteers and subsequent project coordinators. In the case of applying the CABIN protocol for 
tributary health monitoring, the LWP project coordinator was the only non-government certified trainer in Canada. 

Engaging and motivating community volunteers 

The LWP built a positive community profile due to publicity over a sister lake exchange with Lake Windermere in 

32



England, local business support via a decal program, the re-instatement of the local lake regatta and regular articles 
in local media, and a designated municipal councillor as the LWP liaison, which all helped to establish a community 
stewardship ethic. This positive community profile significantly helped overcome the challenge of recruiting local 
volunteers for the duration of the project.

Key learnings

There is no one-size-fits-all approach with CBM since the citizen science is inextricably tied to its community 
circumstance. However, some key learnings were observed that have provided valuable guidance to other CBM 
programs in the region:

1.	 Adopting a standardized monitoring protocol provides higher quality data, engages and trains citizens in hands-on 
data collection, and allows for comparisons between monitoring initiatives and developing trends over time. 

2.	 Creating strong, innovative partnerships within the community builds legitimacy, support, trust and maximizes the 
limited resources available for longer term commitments required for community-based monitoring.

3.	 Linking monitoring with decision-making and ensuring that decisions are made within known timelines, creates 
clear objectives and purposes for the data. 

4.	 Communicating results clearly and concisely to the public builds interest and validates the work of the 
organization, enhancing volunteer recruitment.

5.	 Obtaining adequate funding was essential to ensure that the project could be delivered to its conclusion. 

The legacy of the Lake Windermere Project

The Project received widespread recognition for its efforts. It was chosen as a federal best-practices example in 
community based ecological monitoring, won the prestigious Real Estate Foundation of BC Land Award, and received 
regional and provincial awards recognizing its advancement in conservation in the area. In the final year of the Lake 
Windermere Project, the components of water quality monitoring, education and outreach were handed over to the 
community under the direction of the Lake Windermere Ambassadors. 
There is now a Columbia Basin Stewardship network, which supports CBM efforts in the Columbia Basin, and over 50 
community based water monitoring groups, many of which have directly benefitted from the Lake Windermere Project 
template.
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Case Study 4 - NWT Community-Based Water Quality Monitoring 
Program: Supporting Decision-Making at Multiple Levels 
Overcoming the Challenge of Informing Decision-Makers - For CBM to influence decision-making, its 
need and purpose must be clearly conveyed and it must provide relevant and understandable information. 
Partners in the Northwest Territories (NWT)-Wide Community-Based Water Quality Monitoring Program 
have been working together to build capacity and increase the relevancy and accessibility of CBM data in 
multiple levels of decision-making.

Foundations of the NWT’s Community Based Water Quality Monitoring Program

The NWT Water Strategy  is a collaborative endeavour between Aboriginal, territorial, federal, and municipal 
governments, communities, non-government organizations and others. It guides NWT water stewardship and 
management. The Strategy’s vision is to ensure that NWT waters remain “clean, abundant and productive for all time” 
and is founded on the importance of multiple forms of knowledge informing stewardship (e.g., traditional knowledge 
and scientific knowledge). During Strategy development, community and Aboriginal government partners expressed 
the desire to be actively involved in CBM. 

The CBM program was developed with communities to address their questions about water quality, changes over 
time and impacts of stressors, such as upstream development and climate change. The CBM program includes 21 
NWT communities working in partnership with government to monitor water quality at over 40 sites. The program 
supports the communities through training, technical support, water quality monitoring equipment and data analysis. 
The Government of the Northwest Territories (GNWT), currently plays a coordinating role in the overall program, 
and provides hands-on training to local monitors. This strengthens the quality of collected information, and supports 
capacity for long-term community-driven monitoring. 

Challenges for decision-making based on CBM data

Decision-making occurs at multiple, nested scales: from individual land-users to community and regional governments; 
from territorial decisions to transboundary water management. CBM can inform decisions at all of these levels. 
Decision-making can take many forms, from influencing behaviours, policy changes, or supporting decisions about 
infrastructure. 

Experience from the CBM program has identified two interrelated challenges around use of CBM data in decision-
making: 

1.	 Relevancy of information to decision-makers shapes uptake. Data collection needs to be tied to particular 
concerns and questions of decision-makers at multiple levels. 

2.	 Accessibility of information shapes its use. It is critical that people who need and want data can access it in an 
easy and timely manner, to use it for decision-making. The ability to gather, analyze and communicate CBM data in 
a timely manner has been a challenge in the NWT, largely due to human resource capacity. 

Ensuring relevancy at multiple scales of decision-making

The CBM program is guided by the questions of communities, which ensures the relevancy of information to 
community and regional Aboriginal government decision-making needs. Community partners are involved at all stages, 
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including selection of monitoring locations, undertaking the sampling and evaluating the program. For example, 
in two communities, CBM supported the assessment of drinking water sources and potential alternative locations. 
Participatory approaches foster community-level buy-in and trust in the data.

Though CBM is geared to local-level concerns, identifying linkages with other levels of decision-making increases the 
usefulness of CBM data. For example, the use of standardized protocols across communities supports the assessment 
of regional aquatic ecosystem health trends. This ensures data is relevant at both territorial and transboundary 
levels. With respect to transboundary waterways, CBM information will support implementation of bilateral water 
management agreements with upstream jurisdictions. This includes development and implementation of site-specific 
water quality objectives.

Ensuring accessibility through timely dissemination of information

Accessibility of data is critical for the CBM program. Meaningful and understandable information – framed and 
grounded within local experiences, values and knowledge – is more likely to be considered in decision-making. When 
CBM results are presented to community partners they are linked back to local monitoring questions and framed in 
local experiences. For example, comparing dissolved metals in water to what happens when sugar is stirred into tea (it 
dissolves and cannot be easily seen) makes results more relatable.

Community partners receive results before they are shared anywhere else and have full access to both raw and 
interpreted data. This information can be used in a wide range of situations, such as watershed planning, research 
and monitoring, and regulatory processes. One challenge is disseminating information in a timely manner. This is 
being addressed through an innovative partnership with the Gordon Foundation on the Mackenzie DataStream data 
management platform (see next case study). As additional partners from the Mackenzie River Basin contribute to 
DataStream, the ability to assess regional trends across the basin will increase, further enhancing the ability to use CBM 
data in decision-making.

2 Available at: http://www.enr.gov.nt.ca/sites/default/files/strategies/nwt_water_stewardship_strategy.pdf 
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Case Study 5 - Mackenzie DataStream: Scaling-Up Community 
Monitoring Efforts Through Data Sharing 
Overcoming the Challenge of Data Aggregation and Accessibility - CBM initiatives are cropping up 
throughout Canada’s Mackenzie River Basin. Though these efforts vary depending on the community’s 
chosen area of focus, they share a common challenge – that of managing, storing and disseminating large 
amounts of data. In response to this need, The Gordon Foundation, in partnership with the Government 
of Northwest Territories, has developed Mackenzie DataStream – an open source, open access tool for 
managing and sharing freshwater data.

Communities leading the charge on data collection for freshwater stewardship

The Mackenzie Basin is vast and the health of its waters is vital to the people who live within it. Like many places in 
Canada, there has been growing interest among Mackenzie Basin communities in playing an active role in freshwater 
stewardship. Understanding that you can’t manage what you don’t measure, communities have taken the lead in 
establishing monitoring programs. Among these initiatives, is the NWT-wide community-based monitoring program 
which includes 21 communities in the heart of the Mackenzie Basin (as described in the previous case study). Through 
these efforts, communities are generating baseline datasets, filling data gaps and beginning to answer fundamental 
questions about freshwater health in the Mackenzie Basin.

As the NWT-wide CBM program was being established in 2012, communities quickly recognized the need to manage 
and effectively disseminate the data they were collecting. This call from communities ultimately led to a unique 
collaboration between the Government of the Northwest Territories and The Gordon Foundation. The task, funded by 
the Gordon Foundation, was to build a web-based platform for CBM activities in NWT with the long-term objective of 
accommodating data from communities through all six jurisdictions in the Mackenzie Basin.

Mackenzie DataStream

Mackenzie DataStream is an open access platform for sharing water data in the Mackenzie River Basin.   It currently 
contains data collected by 21 communities in the Northwest Territories since its soft launch in November 2015. Since 
the launch, there has been overwhelming interest from a range of data contributors who are interested in joining this 
collective commitment to open data. Though still early, the long-term vision of this project is to accommodate data 
from throughout the Mackenzie Basin. All partners share a willingness to ensure Mackenzie DataStream is long-lived, 
far reaching and impactful—ultimately fostering a collaborative drive towards evidence-based decision-making. 

Keys to success:

1.	 Ethically open access - Mackenzie DataStream employs an ethically open approach. This means that data are 
made available on an equal basis, fully, freely and openly in a timely way. Exemptions to this open data policy 
are allowed for ethical reasons (e.g. personal information is not identified). This framing has guided this project 
and addressed concerns data contributors may have related to the handling of sensitive information. Open access 
approaches allow for the full potential of datasets to be realized. 

2.	 Decentralized model - Mackenzie DataStream’s data governance is largely decentralized. It is up to contributors 
to determine what data they are comfortable sharing openly. Data contributors also have the option of assigning 
their own disclaimers to datasets if need be. This disclaimer is specific to the contributor’s dataset and will pop up 
when someone downloads the data. This gives Mackenzie DataStream the flexibility to accommodate a wide range 
of contributors and any specific restrictions they may need to assign to their data (e.g. non-commercial use).
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3.	 Independence - Being administered by a philanthropic organization and hosted on the Cloud means DataStream 
is independent from industry or government, and is well-positioned to accommodate data across jurisdictional, 
departmental and sectoral boundaries.

4.	 Using DOIs to assign credit and track downloads - Mackenzie DataStream partners are exploring the 
possibility of assigning Digital Object Identifiers (DOIs) to credit data contributors for their work and allow them 
to track how and where their data are being used in publications. Though still under development, contributors 
including communities, academic researchers and government agencies have shown interest in this feature which 
is expected to encourage data submissions from new contributors. 

5.	 Sustainability - A key consideration throughout the design and development of Mackenize DataStream was to 
ensure that it could continue to run with minimal human and financial input over the long term. Several aspects 
of Mackenzie DataStream will ensure it is sustained over the long term including the fact that it is open source 
(results in low costs to grow, modify and maintain); open access (reduces complexity of managing the site and 
thus the resources required); and cloud-based hosting (means no in-house investments into server maintenance. 
Annual hosting fees are greatly reduced through economies of scale inherent to cloud-based approaches.)

The Benefits of Using a Web-Based Open Access Platform for Data Sharing

The advent of computer and web-based technologies for data collection and aggregation presents tremendous 
opportunities to amplify the impacts of CBM initiatives. When datasets are well-managed, are available in formats 
that permit re-use, and when they are accompanied by detailed metadata (information that describes how, why and 
by whom the data were collected), there are considerable benefits including: protection against data loss; establishing 
baseline conditions; efficiency in research; and scaling up impacts from the community to a broader watershed or basin 
scale. While still early in implementation, these benefits have already become very apparent to the partners and users of 
Mackenzie DataStream.
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Conclusion       
Community based monitoring provides a tremendous opportunity to harness the energy and resources in our own 
communities to address critical data, information and knowledge gaps in our country’s understanding of fresh water 
and the health of our watersheds. Globally, and here in Canada, there is growing recognition of the potential of 
community based monitoring. The increasing sophistication of CBM is resulting in credible data, information and 
knowledge that can both respond to the needs of local communities and support decision making at multiple scales.

While there are a range of challenges that confront community based monitoring, the case studies in this paper show 
that organizations and communities across Canada are overcoming these challenges. In the process, they are generating 
new innovations and learnings that can foster and fuel a powerful network of community based monitors to help 
address the substantial data gaps that are preventing us from effectively managing the health of our waters.

To truly capitalize on the opportunity presented by CBM will require intention, network building, peer learning, 
funding and resources. However, the benefits for the health of our waters means this is an opportunity that we cannot 
afford to overlook, while the case studies demonstrate that this is an opportunity well within our reach.

© Lake Winnipege Foundation
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