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SUMMARY
In June 2013, parts of southern Alberta 
were devastated from significant flooding. 
The Government of Alberta responded to 
this catastrophe with a number of funding 
programs to address a wide range of flood 
recovery activities. Programs are focused on 
the four essential elements of the Provincial 
Flood Recovery Framework: People, Economy, 
Reconstruction and Environment.

Directly linked to the Environment pillar of 
the Recovery Framework, Environment and 
Sustainable Resource Development (ESRD) 
is leading a $10 million program to address 
impacts to fish and fish habitat as a result of 
the 2013 and 2014 flood events including 
various recovery projects that have impacted 
fish habitat. The new Fisheries Habitat 
Enhancement and Sustainability (FISHES) 
Program aims to mitigate the effects on fish 
and fish habitat as a result of the flood in 
the short term and to re-establish a healthy 
aquatic environment over the longer term.

OUR CHALLENGE
When floods occur, many of the impacts to 
fish populations are short-lived. Fish may 
become stranded or displaced downstream 
as a result of shifting channels and high 

stream velocities, but native 
populations often recover 
quickly. In some cases,  
flood events have the 
potential to have positive 
impacts. Flushing flows 
scour the river bed and 
remove fine sediments and 
organic debris effectively 
improving spawning 
habitat; floodplain flows can 
reshape meanders, create 
nutrient rich areas for the 
establishment of new riparian 
vegetation, and “refresh” 

off-channel wetlands; new fish habitat can 
be created; and invasive aquatic species are 
often removed.

Many fisheries experts believe that the most 
critical impacts to fish and fish habitat occur, 
not as a result of the flood event itself, but 
rather from our response to the flood. In 

particular, emergency efforts to repair the 
damage to critical infrastructure and public 
property caused by the flood, although 
essential to public safety, can have detrimental 
effects on the aquatic environment. Instream, 
post-flood activities have the potential 
to cause significant alteration, disruption 
or destruction of fish habitat, resulting in 
potentially negative longer term changes 
to the composition and abundance of fish 
populations. Post flood activities can also  
have a cumulative impact on the health  
of our watersheds and on our fisheries.

OUR COMMITMENT
Managing impacts to the aquatic environment 
and fish habitat is required by provincial and 
federal policies. Restoration of the aquatic 
environment, including fish habitat and aquatic 
productivity, is normally required in instances 
where unavoidable damage to the aquatic 
environment and fish habitat has occurred as 
a result of activities approved under provincial 
or federal legislation (e.g. Alberta Water Act, 
Alberta Public Lands Act, or Federal Fisheries 
Act). Under normal circumstances, such 
activities require a comprehensive review, 
evaluation and multi-agency agreement 
by a number of government regulators on 
proposals to restore or replace the habitat 
impacted or lost through the completion of 
these activities.

The Government of Alberta is committed 
to getting Albertans’ lives back to normal 
as quickly as possible following the 2013 
and 2014 flood events in southern Alberta. 
Amongst other things, a new streamlined 
approvals process for instream activities 
related to the flood has been developed to 
facilitate the completion of flood related works 
in an expeditious manner. ESRD recognizes 
that this expedited, risk-based approach 
reduces the scrutiny normally applied on a 
project by project basis to these activities. 
While there is increased risk, the new 
authorizations process continues to meet both 
legal and environmental benchmarks.

ESRD is reviewing the impacts of instream 
construction work in southern Alberta 
waterbodies on a project by project basis,  
and is working actively with project

“ We forget that 
the water cycle 
and the life 
cycle are one.” 
Jacques Cousteau, Oceanographer
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proponents to mitigate impacts to fish 
and fish habitat as work proceeds on the 
reconstruction and flood-proofing of important 
infrastructure and public property. Once the 
majority of the flood recovery and instream 
restoration work is completed, ESRD will be 
better able to evaluate the cumulative effects 
of all of the instream activity at a broader 
landscape scale. The Government of Alberta’s 
commitment of $10 million to establish the 
FISHES Program provides an opportunity 
to develop a comprehensive plan to direct 
required fish habitat compensation programs 
to appropriately offset the impacts of these 
activities. This funding is dedicated to the 
development of on-the-ground projects while 
additional funding has been secured to offset 
administrative and operational program costs. 
This program will help restore and improve fish 
habitat and the aquatic environment, ensuring 
that the long-term health of Alberta’s fish and 
aquatic resources are maintained for present 
and future generations to enjoy.

A STRATEGIC APPROACH
OUR PURPOSE
The FISHES Program will take a collaborative, 
partnership-based approach to planning and 
project implementation such that post-flood 
impacts to fish and fish habitat from remedial 
works are minimized and habitat enhancement 
projects planned by government, partners or 
stakeholders are prioritized and leveraged to 
maximum effect.

The FISHES Program will integrate the 
principle of “sustainable fish production” 
identified in the new Department of Fisheries 
and Oceans (DFO) Fisheries Protection 
Policy for purposes of project selection and 
build on the principle of “offsetting” outlined 
in DFO’s Fisheries Productivity Investment 
Policy – both integral components of the new 
Federal Fisheries Act which came into force 
November 25, 2013.

The FISHES program will also utilize an 
integrated landscape or systems-based 
approach which focuses on the watershed 
level. This will allow the department and 
other regulatory agencies to jointly evaluate 
the cumulative effects of flood-related 
recovery activities on fish habitat at a broader 

landscape scale. It will also ensure that 
projects identified for habitat restoration  
are prioritized at both a local and regional  
level and are evaluated on the basis of 
potential benefits at both a watershed  
and population level.

This program has been developed with 
consideration to the four essential elements  
of flood recovery, as described in the 
Provincial Recovery Framework:

People: To ensure the right resources are 
available to support the overall physical, 
mental and social well-being of communities, 
municipalities, First Nations, families and 
individual Albertans affected by the floods.

Economy: To nurture an environment that 
supports the rehabilitation of and reinvestment 
in disrupted economies and businesses.

Reconstruction: To enable the safe and 
orderly restoration of flood damaged 
infrastructure within the affected areas.

Environment: To protect and re-establish  
the environment to a healthy state and mitigate 
long-term environmental impacts and risks.

OUR FOCUS
Systems Approach
We will develop a program that supports 
healthy fish, healthy habitat, and healthy 
communities.

Science-Based on a Watershed Scale
We will use existing and new science-based 
tools to target and address priority areas of 
concern using a risk-based approach which 
considers cumulative effects and focuses on  
a watershed scale.

Building a Legacy
We will strive to create a strong foundation 
upon which we can develop effective fish 
habitat restoration projects, identify longer 
term requirements, and inform Albertans and 
our partners about opportunities to continue 
fish and fish habitat enhancement work now 
and in the future.
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Focus on Recovery
We will implement an effective fish habitat 
flood response program for the benefit  
of all Albertans.

Community Participation
We will support the development of projects 
that afford opportunities for local participation 
in fish habitat restoration activities where 
possible and will inform stakeholders about 
ongoing project needs.

OUR MISSION
Environment and Sustainable Resource 
Development will lead the protection and 
restoration of aquatic habitat impacted by 
immediate flood response activities.

In this pursuit ESRD will be:

• Purposeful in our delivery of the program;

• Open to new ideas and the involvement  
of our stakeholders;

• Mindful of the program’s limitations;

• Accountable for the responsible use of 
public funds; and,

• Transparent with our results.

ESRD recognizes the need to support  
our fisheries in a long-term and sustainable 
way. We also understand that we must 
evaluate each project against established 
performance measures and demonstrate 
measurable results.

The 2013 flood has afforded Alberta an 
opportunity to respond to the unique 
challenges presented by recovery activities. 
It is our intention to provide Albertans with 
the opportunity to participate in the FISHES 
Program and the long-term recovery of our 
communities as a whole.

GUIDING PRINCIPLES
HABITAT LOSS: AVOID,  
MITIGATE, OFFSET
Avoidance
Avoidance is the undertaking of measures 
to completely prevent serious harm to fish. 
Avoidance measures may include relocating 
infrastructure or designing a project (or one or 
more of its components) to avoid serious harm 
to fish. Careful timing of certain activities may 
also avoid harm to fish and fish habitat.

For some projects, serious harm to fish may 
be fully avoided while for others, serious harm 
to fish may only be partially avoided. When 
serious harm to fish cannot be fully avoided, 
mitigation measures should be undertaken.

Mitigation
Mitigation is a measure to reduce the spatial 
scale, duration, or intensity of serious harm 
to fish that cannot be completely avoided. 
The best available mitigation measures 
or standards should be implemented 
by proponents as much as is practically 
feasible. Mitigation measures include the 

BIOENGINEERED DESIGN RIP RAP

lower Risk to fish and fish habitat higher

lower Complexity of fish habitat assessment needed to support application higher

shorter Typical duration of project review longer

lower Amount of offset required by Department of Fisheries and Oceans  higher
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implementation of best management practices 
during the construction, maintenance, 
operation and decommissioning of a project.

Offsetting
After efforts have been made to avoid and 
mitigate impacts, any residual serious harm to 
fish should be addressed by offsetting.  
An offset measure is one that counterbalances 
unavoidable serious harm to fish resulting 
from a project with the goal of maintaining 
or improving the productivity of the 
commercial, recreational or Aboriginal fishery. 
Offset measures should support fisheries 
management objectives and local  
restoration priorities.1

OUR GOALS
The FISHES Program will:

• Strive to restore flood affected fish habitat 
in southern Alberta utilizing the funds 
available through the FISHES Program, 
while also seeking opportunities to leverage 
additional funding through other provincial 
or federal programs;

• Work collaboratively with other agencies to 
minimize further degradation of fish habitats 
that have been adversely affected by 
flooding in southern Alberta;

• Establish sound science based criteria to 
quantify, track, and prioritize flood recovery 
habitat restoration projects;

• Select project locations and suitable types 
of projects to promote re-establishment and 
protection of degraded habitat;

• Engage stakeholders in the development 
of project selection criteria to ensure 

1. Department of Fisheries and Oceans, Fisheries Productivity Investment 
Policy: A Proponent’s Guide to Offsetting (November 2013).

habitat mitigation and restoration efforts 
are focused on the areas of highest priority; 
and,

• Monitor, evaluate and report on the 
successes of projects.

OUR PARTNERS
Government
ESRD will work collaboratively with other 
regulators and agencies with a mandate for 
the protection of the aquatic environment, 
for example, the Department of Fisheries and 
Oceans, to implement the FISHES program  
in a mutually beneficial way.

Non-Government
ESRD will engage its stakeholders at the 
federal, provincial, and local level to target  
the highest priority projects.

IMPLEMENTATION PLAN
PROGRAM TIMELINES
Program Planning and Development
Winter 2013 – Summer 2014

Overview (hot-spot) Habitat Assessments
Summer 2014 – Fall 2014

Detailed Field Assessments
Fall 2014 – Winter 2015

Identification of Priority Projects
Fall 2014 – Winter 2015

Project Construction
Spring 2015 – Spring 2016

Project Monitoring and Assessment
Summer 2015 – Spring 2017

“ In the end, our society will  
be defined not only by what  
we create but by what we 
refuse to destroy.”
John Sawhill, The Nature Conservancy
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ASSESSMENT 
PROCEDURES

1. SCIENCE-BASED DECISION 
MAKING ON A WATERSHED SCALE

The Program will use existing and new 
science-based tools to identify and address 
priority areas of concern. A number of 
approaches have been successfully used by 
other jurisdictions at a broad landscape level. 
FISHES will build on these approaches to 
identify, quantify and prioritize stream reaches 
for habitat restoration or improvement work 
utilizing a scientific system which scores/ranks 
habitat conditions. This multi-level approach 
provides for an initial “overview assessment”, 
which is conducted at a watershed or sub-
basin level. This assessment utilizes a broad-
based risk approach to classify waters based 
on published habitat/landscape classification 
systems and known causative factors such as 
instream construction activity related to flood 
mitigation. This assessment will identify habitat 
“hot-spots” – those areas which have been 
heavily disturbed by anthropogenic activities 
or natural flow events. These areas will require 
more detailed ground truthing and extensive 
on-the -ground measurements and collection 
of field data.

The assessment is conducted in several steps 
which are designed to: identify and prioritize 
the fish species of concern; 

provide a quantitative description of 
fish habitat conditions and a qualitative 
evaluation and ranking of fish habitat; and 
identify opportunities for effective fish 
habitat rehabilitation including mitigation 
or enhancement. The assessment aims to 
identify physical limitations to fish production 
by quantifying and characterizing the physical 
habitats used by different life stages of fish. 
These are then compared against undisturbed 
systems – special attention is given to 
disturbed habitats and habitats that are limited 
in their availability to specific life phases or 
stages (e.g. spawning adults, incubating eggs, 
migrating adults and juveniles, etc.).2

a. Overview Summary

The Overview Fish Habitat Assessment is 
the first step in the assessment process. 
This assessment is conducted at a basin-
wide scale, and is designed to delineate and 
identify habitat “hot-spots” utilizing existing 
imagery from pre-flood and post-flood data 
banks. This typically includes videography, 
topographical maps, aerial photographs, 
and satellite imagery. “Hot-spots” will be 
determined, in part, by compiling the location 
of Water Act applications resulting from 
2013 and 2014 flood events in the South 
Saskatchewan River Basin (Figure 1). Areas 
that have been heavily disturbed as a result 
of flood-related instream activities will be 

2. National Fish Habitat Partnership, National Fish Habitat Action Plan 
(2006).

HEALTHY RIPARIAN ZONES STABILIZE BANK 
UNHEALTHY RIPARIAN ZONES  
ARE PRONE TO EROSION
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targeted as areas of concern. Typically, fish 
distribution, abundance and habitat use 
information is also assembled and reviewed  
at this time.

The results of the Overview Summary will 
include: a prioritized list of fish species that 
are likely candidates for restoration activities; 
identification of priority stream reaches and 
a list of habitat types of concern within each 
reach; and, possible restoration solutions to 
mitigate identified habitat limitations.3

b. Preliminary Assessment

A preliminary assessment is the next step 
in the assessment procedure. It focuses 
attention on identified habitat “hot spots” to 
confirm or revise identification of the nature, 
location, extent and severity of flood impacts 
on fish habitat. The preliminary assessment 
incorporates and ranks specific criteria 
such as the presence of Species at Risk 
(federal) and Species of Concern (provincial). 
These criteria and rankings help group “hot 
spots”within a specific geographical area, as 
identified by a Hydrologic Unit Code, to assist 

3. N.T. Johnston and P.A. Slaney, Fish Habitat Assessment  
Procedures (1996).

in the prioritization of further, more detailed 
field assessment work. Field Assessments will 
test the Program’s assumptions and help to 
identify:

• Threats to productivity (based on provincial 
Fisheries Sustainability Index criteria);

• Damage to habitat;

• Concentrations of instream, flood  
recovery activities;

• Presence of Species at Risk (federally  
or provincially);

• Habitat occupied by native species, 
including naturalized populations of fish; 
and,

• Impact of habitat loss on carrying capacity.

The preliminary assessment provides a 
more detailed understanding of the factors 
which are limiting fish production in the 
defined geographic area. It also provides the 
quantitative information needed to scope 
the restoration strategy and plan individual 
restoration projects.

Figure 1: The location of Water Act Applications (received as of July 7, 2014) in the South Saskatchewan River Basin relevant  
to the 2013 and 2014 floods.
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c. Detailed Field Survey

A detailed field survey is conducted when 
additional site specific information is required 
to prepare a detailed restoration plan. This 
often includes the targeted collection of water 
quality and hydrologic data, an assessment 
of riparian health, and the analysis of various 
biophysical parameters important to fish 
(e.g. substrate embeddedness). These 
assessments are usually limited in scope to 
specific sites where more precise quantitative 
data is required to address uncertainties in the 
design of site specific projects.

2. TARGETED ANALYSIS

Evaluation and analysis of data collected as 
part of the assessment will consider process-
level factors that are the root cause of many 
fisheries and habitat related impacts. This 

analysis will include:

Connectivity of Habitats: 
whether or not fish can reach 
all of the habitats they need 
to complete their life cycle 
and maximize production;

Hydrologic Alteration:  
how the annual and daily 
flow cycles that many aquatic 
organisms key in on and 
need to maximize production 
have been changed by the 
flood and resultant human 
actions;

Direct Habitat Alteration: 
examines the amount of 
aquatic habitat that has been 
physically changed on a 
large scale by the flood  
and our resultant actions;

Riparian Zone Alteration: the change in 
quantity or quality of riparian areas adjacent  
to waterways; and,

Water Quality Alteration: the change in key 
water quality parameters from system norms 
that result in reduced aquatic productivity.

These factors will be evaluated by order of 
priority and importance, and used to inform 
the project selection and restoration  
planning process.

3. PROJECT SELECTION

Once “hot spot” areas have been identified 
and field analysis has confirmed the species, 
life stages, habitat limitations and system 
“stressors” that must be addressed within 
the targeted area, recommendations will be 
made as to the most suitable project types 
and designs required to address the highest 
priority needs in each Hydrologic Unit Code.

4. SPATIAL INTERPRETATION

A map-based interactive data system will be 
developed using a web-based Geographic 
Information System (GIS) platform to allow 
partners and project participants to see the 
results of the assessment and current status 
(i.e. priority ranking) of fish habitat restoration 
plans in local waters, identifying:

• Outcome of preliminary habitat assessment;

• Possible strategies to improve local habitat;

• Locations of other restoration activities 
planned or underway by others in local 
water; and,

• How priority waters are changing in 
response to activities of the program.

5. MONITORING, EVALUATION  
AND REPORTING

A project report summarizing the results 
of the initial assessment procedures will 
be prepared once the preliminary habitat 
assessment is completed. The report will 
include recommendations for priority habitat 
restoration projects. This report will be 
available online.

“ The more you 
know about 
a species, 
the more you 
understand 
about how 
better to help 
protect them.”
Alan Clark
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WHAT WE’VE DONE  
SO FAR
RESPONSIVE MONITORING
Population estimates and other responsive 
fisheries monitoring work post-flood have 
already been completed or are planned.  
This information will be used by provincial 
fisheries staff to determine whether changes 
in fishing regulations will be required as  
a result of the flood.

REGULATORY OVERSIGHT
A new public application process for instream 
works now combines the Water Act and 
Public Lands Act applications, and includes 
fisheries specific questions to help evaluate 
potential impacts to fish and fish habitat. 
New, fish-friendly conditions have been 
developed for use on Water Act Approvals. 
These conditions can be applied to prohibit 
the use of man-made materials as riprap, or 
prevent the removal of in-channel aggregate 
for bank reconstruction purposes to protect 
essential fish habitat. New guidelines to assist 
applicants in completing a fish and fish habitat 
assessment report in support of their flood 
recovery project application are also  
in development.

OPPORTUNITIES FOR NEW 
SOLUTIONS
The benefits of using bioengineered solutions, 
which incorporate both “soft” and “hard” 
mitigation techniques in post-flood instream 
works are significant from a fish and fish 
habitat perspective. ESRD is actively working 
with stakeholders, government agencies 
and proponents involved in flood mitigation 
activities to explore new opportunities to 
apply existing bioengineering techniques. 
New techniques have also been developed 
by leading experts in the field; information 
and advice on the technical applicability of 
these techniques is now available through 
ESRD (and other agencies) to project 
proponents. Standardized “solutions” utilizing 
bioengineering techniques such as live crib 
walls are also being promoted by ESRD for 
use by project applicants under the Expedited 
Water Act approval process. Other longer 
term solutions to reduce habitat fragmentation 
(e.g. replacement of culverts with bridges), 
are also being explored through the FISHES 
program. For further information please visit 
esrd.alberta.ca/focus/esrd-2013-flood-
recovery-programs/default.aspx.

Other flood mitigation programs, such as 
the Watershed Resiliency and Restoration 
Program (WRRP), are also considering 
opportunities to support the restoration of fish 
habitat through non-traditional approaches. 
For further information please visit  
esrd.alberta.ca/water/programs-and-
services/watershed-resiliency-and-
restoration-program.aspx

INCORPORATE SOFT AND HARD ENGINEERING TECHNIQUES

P
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http://esrd.alberta.ca/focus/esrd-2013-flood-recovery-programs/default.aspx
http://esrd.alberta.ca/focus/esrd-2013-flood-recovery-programs/default.aspx
http://esrd.alberta.ca/water/programs-and-services/watershed-resiliency-and-restoration-program.aspx
http://esrd.alberta.ca/water/programs-and-services/watershed-resiliency-and-restoration-program.aspx
http://esrd.alberta.ca/water/programs-and-services/watershed-resiliency-and-restoration-program.aspx
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GETTING INVOLVED IN FISHES
Projects identified under the FISHES program 
may potentially be considered towards 
meeting formal compensation requirements 
under federal DFO authorizations. ESRD 
is working collaboratively with DFO in this 
regard. There are also project opportunities 
for habitat stewardship work funded by grants 
from other organizations (e.g. Recreational 
Fisheries Conservation Partnership Program).

CONSIDERATIONS
Assessing habitat loss and associated 
impacts is technically challenging and takes 
time – the best outcome is to regain historical 
ecological structure and function, not to create 
short-term physical habitat improvement.4

• Understanding scale – mitigation projects 
implemented at a site or reach scale may 
have little “real” effect if limiting factors 
to fish production are occurring at the 
watershed level.

• Habitat Restoration projects, once 
designed, are expensive to construct – 
costs can be in the order of $50,000 
per kilometre for instream structures and 
$500,000 per kilometre for re-meandering.

• Local benefits may be observed shortly 
after the completion of habitat restoration 
projects (e.g. fish returning to spawn); 
however, population level changes require  
a longer time frame and are more difficult  
to measure and evaluate.

4. R.M. Hughes, Fisheries, Vol. 39 (January 2014).

FOR MORE INFORMATION
Please contact your local ESRD office, or visit 
our website at: http://esrd.alberta.ca/ 
focus/esrd-2013-flood-recovery-
programs/default.aspx  
or email ESRD.FISHES@gov.ab.ca.

ACRONYMS
DFO: Department of Fisheries and Oceans

ESRD: Environment and Sustainable 
Resource Development

FISHES Program: Fisheries Habitat 
Enhancement and Sustainability Program

GIS: Geographic Information System

WRRP: Watershed Resiliency  
and Restoration Program
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“ The angler forgets most of the 
fish he catches, but he does not 
forget the streams and lakes in 
which they are caught”
Charles K. Fox
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