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Introduction

Environmental flows provide the foundation for healthy and functioning
aquatic ecosystems, fisheries, and the human livelihoods that depend on
those ecosystems. Protecting environmental flows is a complex process that
involves preserving several dimensions of natural flow regimes, including
the quantity, timing, and quality of water flows. This summary is based on
the October 14th, 2015 webinar Environmental Flows and the Future of
Healthy Watersheds: Towards Protection in Canada and B.C., which shared
insights on the critical importance of environmental flows protection and
how to achieve it in Canada. The webinar discussion also highlighted
international leading examples and practices to protect environmental
flows, and focused on the potential of B.C. as a new regime for
environmental flows protection is contemplated as part of the soon to be in
force Water Sustainability Act. The speakers provided insights on how
environmental flows are dealt with in law, and on the reforms needed to
implement a comprehensive protection regime.

About the Series
Hosted by the POLIS Water
Sustainability Project at the
Centre for Global Studies,
University of Victoria,
Creating a Blue Dialogue
brings together expert water
practitioners and thinkers, as
well as emerging water
leaders, to engage with
innovative ideas on water
policy and governance in
Canada. By creating an
online community of
interest, the webinar series
serves to strengthen the
national capacity to engage
with and solve problems, and
raises awareness about
emerging Canadian water
issues, best practices, and
policies.

This webinar summary provides an overview of what environmental flows
are, why they are vital to ecosystems and human communities, and what
some of the risks to environmental flow regimes are, globally. It highlights
three methods to determine environmental flow needs at different scales. It
also focuses on specific opportunities to address environmental flow needs
within B.C.’s new Water Sustainability Act.1 An overview of the key concepts
and questions emerging from the webinar’s discussion period is also included, in which the
speakers provided further insights into environmental flows protection in B.C. and beyond.

Guest Speakers

Brian Richter, Chief Scientist, Global Water Program, The Nature Conservancy
Deborah Curran, Hakai Professor in Environmental Law and Sustainability & Program Director,
Environmental Law Centre, University of Victoria
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In May, 2014 the Province enacted the new Water Sustainability Act (WSA or “Act”), which replaced the 106-year-old
Water Act. The Act will come into force through an initial set of regulations in early 2016 and will be the cornerstone of
British Columbia’s new legal framework for water.
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Context: What are environmental flows and why do they matter?
According to the Brisbane Declarationi , environmental flows describe the quantity, quality, and
timing of water flows required to sustain freshwater and estuarine ecosystems and the human
livelihoods and well-being that depend on those ecosystems. Environmental flows are critically
important to human communities and economies, sustaining spiritual and recreational activities,
supporting fisheries, and providing clean drinking water.

Figure 1: Factors influencing ecological health and
ecosystem services, showing flow regime as the key
determining variable. Source: Brian Richter, 2015,
Webinar Presentation for Environmental Flows and the
the Future of Healthy Watersheds.

There are several key factors that together
affect a freshwater ecosystem’s health.
These include:
o Physical habitat conditions: the
complexity and the structure of the
ecosystem, considering factors such as
woody debris, riparian canopy,
geomorphology, and sediment/soil regime;
o Biological composition and
species interactions: the size, abundance,
and diversity of species as well as their
ecological roles and functions;
o Connectivity: the ability of species
to move up or down stream, such as seeds
or spawning fish;
○ Water chemistry regime:
freshwater’s salinity, alkalinity, hardness,
temperature, dissolved minerals, etc.;
o Hydrologic regime: surface flow
(including low flow, high pulses and floods),
groundwater, surface inundation, and soil
moisture regimes

Of these various factors, the hydrologic regime is preeminently important as it has a profound
impact on all other factors. As Figure 1 indicates, the flow regime can be thought of as the “master
variable” that determines ecological health and ecosystem services.
Preserving some semblance of natural flow regimes is paramount.ii The natural flow regime,
which includes “the full range of natural intra- and inter- annual variation in hydrologic regimes,
and associated characteristics of timing, duration, frequency, and rate of change,”iii is critical in
sustaining the biodiversity and integrity of aquatic ecosystems. Again, it is important to note that
water volume is not the only factor to consider; timing and flow patterns are also critical to aquatic
ecosystem functioning.
Achieving the goal of preserving essential characteristics of natural flow regimes is a complex
process. Not all rivers are alike, and indeed many rivers have unique behaviors and distinct flow
regimes. It is critical to carefully study flow patterns to truly understand how the ecosystem might
be affected if those patterns are changed. While pragmatically humans require water for societal
and economic practices, the challenge to the scientific community is how to maintain the essential
flow patterns while supporting our societal and economic practices.
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Risks to Environmental Flows

Figure 2: Global depletion of river flows. Source: Brian Richter, 2015, Webinar
Presentation for Environmental Flows and the Future of Healthy Watersheds.

Environmental flows are at risk. The map in Figure 2 illustrates locations in the world where
over three-quarters of the natural flow volume is being depleted on an annual, seasonal, or dry year
basis. Such heavy use of renewable water supplies is severely damaging freshwater ecosystem
health, and water users in these basins regularly experience water shortages, affecting both local
and global economies. Many of these areas face rapidly growing demands and heavy competition
for water.
There are multiple pressures on the natural flow regime. Key pressures that change flow
patterns include dams, diversions, land use, and climate change.
Ecosystems show stress before economies do. While economic impacts may not be visible until
there has been severe flow depletion and water shortage, freshwater ecosystems experience
impacts from far lower levels of flow depletion. These ecological impacts can in turn translate into
more apparent economic impacts. For example, when insufficient fresh water is flowing into coastal
marine systems or estuaries to maintain proper salinity levels, shellfish populations will be
affected, along with the fishing communities dependent on shellfish harvests.
Water supplies are variable. It is not just the volume of water used that is important, but also the
volume of water used as compared to the volume of available water or the fluctuating renewable
supply. It is crucial to pay attention to episodic events and evaluate the ability to adjust to these
events.

Three Approaches to Environmental Flows Protection
Scientists approach the challenges of defining environmental flow needs by looking at three
different scales: site-specific, regional, and universal. Each of these has many associated databases
and analytical approaches to define and address environmental flows at the particular scale.
1. Site-specific: This approach considers the environmental flow needs of a particular river or
other aquatic ecosystem and identifies site-specific flow recommendations.
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2. Regional: Given that it is not always possible to examine every single river in a region, how can
flow regime standards be set for multiple rivers in a given region? Regional approaches such as the
Ecological Limits of Hydrologic Alteration (ELOHA)iv classify rivers into different types, and
extrapolate understanding of hydro-ecological conditions at sites that have been studied to similar
sites that have not.
3. Universal: The
“sustainability boundary
concept”v provides a
method for decisionmakers to roughly
estimate how much water
can be diverted from a
river while still
maintaining ecological
integrity (see Figure 3).
This presumptive standard
approach involves
maintaining flows within a
certain percentage-based
range of the natural flow
Figure 3: The presumptive standard approach. Source: Brian Richter, 2015,
regime; the greater the
Webinar Presentation for Environmental Flows and the Future of Healthy
deviation from the natural
flow regime, the greater the Watersheds.
ecological risk. In general, it is accepted that staying within ten percent of the natural variability
provides a high level of ecological protection.

Environmental Flows and B.C.’s Water Sustainability Act:
New Opportunities, Old Constraints
With its new Water Sustainability Act, B.C. has the opportunity to adapt water licensing to ecological
objectives and become a global leader in environmental flow regime protection. Current laws have
allowed over use, and there has been a lack of congruence between water use permitting and
environmental flow needs.
The fundamental basis of B.C.’s water law will still rely on the prior allocation model: the oldest
licenses have priority over all licenses issued after them. In conditions of scarcity, senior licensees
have the right to obtain their full allocation of water before junior licensees can access any water at
all. However, in practice this isn’t always the case, as licensees tend to share water in times of
scarcity rather than relying on the prior allocation hierarchy of water use. Additionally, the
administrative authorities to make orders in times of drought are not necessarily as responsive as
they should be.

Attention to the Environment in the Water Sustainability Act
There are several sections in the new WSA that include new or enhanced protections for
environmental flow regimes and ecosystems. These are summarized briefly here:
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Section 6: Groundwater will be regulated for the first time. When the Province brings the Water
Sustainability Act into force, it will license and apply fees and rentals to non-domestic groundwater
use for the first time. Under section 6 of the WSA, people are prohibited from diverting water from
an aquifer without a licence; however, those who are currently diverting water may continue to do
so until they are required to apply for a licence. Groundwater licences will be integrated into the
prior allocation system.
Section 15: Decision-makers “Must Consider” environmental flows. Section 15 of the WSA
requires decision-makers to consider the environmental flow needs of a stream when evaluating a
water licence application that may impact connected streams or aquifers. The Province currently
has a province-wide environmental flow policy in place for evaluating flows based on mean annual
discharge or the modified tenant method. Based on this policy, the decision-maker will determine
the environmental flow needs, and require the licence applicant to submit reports and assessments.
Section 16 and 17: Mitigation measures. The WSA also can require licence holders to undertake
mitigation measures on streams and sensitive streams if the diversion will have a significant impact
on water quantity, quality, or aquatic ecosystems.
Sections 86-88: Temporary orders. The Minister may make a declaration of significant water
shortage under section 86; when this declaration is made, the Comptroller is able to put into place
critical environmental flow orders that take precedence over water rights or entitlements. In times
of severe shortage, therefore, all licence holders may be required to stop taking water. The Minister
may also issue fish population protection orders that can also take precedence over all other
licences.
Section 43: Water Objectives. The Minister may enact regulations for water objectives, which
bind other administrators who are making decisions on the Crown landscape to consider impacts
on water quality and quantity. Water objectives can thus infuse water-centric decision-making into
all other natural resource decisions.
Beneficial Use: Another development in the WSA is a definition of “beneficial use,” which includes
using water as efficiently as practicable and in accordance with applicable regulations, and for the
authorized water use purposes and times.
Governance: Water sustainability plans provide enhanced direction under the new Act over the
water plans under the previous Water Act. The Minister is able to request or designate an area for
the purpose of developing a plan in order to prevent or address conflicts between water users or
between the needs of water users and environmental flow needs, or to address risks to water
quality or aquatic ecosystem health. The intent is to have a watershed- or issue-defined process
where all levels of government, licensees and stakeholders can come together and create a
watershed-specific agreement. These plans can provide a responsive approach to water shortages
and water quality issues.
Adaptation and no compensation: There is a 30-year review process allowing Ministry staff to
give notice and review and subsequently change licence terms and conditions. This works with
section 121 of the WSA, which dictates that no compensation is payable to any losses or damages
resulting from license changes under the Act. If water sustainability plans propose significant
changes, then they are required to set out a plan for compensation.
Overarching concern: lack of attention to Aboriginal Water Rights. First Nations’ water rights
are not factored into B.C.’s water allocation system. Further, First Nations have not been properly
consulted during the WSA drafting process or the current regulatory development processes. To
ensure First Nations’ interests are meaningfully engaged in the development of regulations
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supporting the WSA, including regulations for environmental flows, First Nations must be consulted
directly on a government-to-government basis. This serves to not only help satisfy the Crown’s
legal obligations, but also works to establish relationships of trust. vi

Key Questions & Concepts from Discussion Period
If you were to advise a jurisdiction on implementing an effective environmental flows
management regime, what are the two or three priorities you would recommend?
The first step is to understand what the environmental flow needs will be, and to compare those
against the existing levels of use. Then there needs to be a reconciling of how the existing uses and
flow alterations compare to environmental flow needs. If these are not yet in conflict, there is an
opportunity to be proactive and control allocation to avoid future issues. The next principle is to
put a cap on the volume or timing of rights to avoid getting into a situation requiring a roll-back of
existing rights. The last principle is to allocate accordingly: this isn’t about allocating up to the cap,
but rather facilitating a conversation with the community of users to establish the priorities for
volumes of water.
What would trigger a water sustainability plan under the Water Sustainability Act?
The Minister under his/her own initiative, or if requested by a third party, could designate an area
for a water sustainability plan. The Act itself leaves it open to community organizations and other
governance entities to make a request for a plan, although the Minister will need to designate it. The
terms for implementation are entirely dependent on how the terms of reference are crafted, leading
again to the need for communities to develop priorities together.
How do cultural flows relate to environmental flows, and what is their role in Canadian and
British Columbian law?
Considering how environmental flows affect livelihoods, well-being, and spiritual practices is a
large part of making a robust environmental flows assessment. Indigenous perspectives and
concerns have informed environmental flow assessments around the world, including in Australia
and India. In a British Columbia-specific context, and considering the many submissions from First
Nations to the Water Act modernization process, in a broad sense we can see that environmental
flows relate to cultural flows. Cultural flows will relate to many factors such as protecting the
Aboriginal right to water, the ability to fish and harvest from healthy ecosystems, and the ability to
practice ceremonies that rely on the natural flow variability, and so forth.
How does British Columbia’s new Act compare to other western provinces with respect to
environmental flows?
This will ultimately depend on how the WSA lands on the ground. The Act is more detailed than in
other western provinces. Alberta requires consideration of environmental flows and allows
provincial administrators to make orders based on environmental conditions. However, in Alberta,
compensation has to be paid to affected licence holders, which places a political impediment to
responding to environmental needs. British Columbia’s approach is more robust as no
compensation is required.
Determining environmental flows requires an understanding of natural flows. How do you
suggest this be done in areas with minimal data, increasing disturbances in water uses, and a
changing climate?
Insufficient data should not prevent setting environmental flow standards. The scientific
community has been working very hard on methods to establish first approximation estimates to
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define what those flows might be. For example, predictive equations can approximate what the
natural flow conditions might be, on an averaged monthly basis.
What is the role of non-profit organizations (such as the Instream Flow Council) as
influencers of ecological flows? How can the broad spectrum of factors including physical
habitat, connectivity etc. be comprehensively included for consideration?
The Instream Flow Council is a forum for scientists and regulators to come together and share
information, ideas, and advances in science and policy. There is another realm of NGOs that serve
an important purpose of building awareness and attention to environmental flows. In terms of
advocating for other aspects of environmental flows, since the flow regime itself has such a strong
influence on the other factors, it is important to make flow regime a first priority. However, there
are certainly elements like water quality that cannot be managed only by protecting the flow
regime—this is why factors such as water objectives, which require land and resource use decisionmakers to consider water in their decisions, are so important.

Interested in More Webinars?
To view past Creating a Blue Dialogue webinars visit www.youtube.com/POLISWaterProject.
Previous topics include “Evolution in Transboundary Watershed Governance: Lessons from the
Mackenzie Basin” and “Aboriginal Co-Governance of Water and Watersheds.”
Support for the POLIS Water Sustainability Project’s
2015/2016 Creating a Blue Dialogue webinar series was provided by:
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