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Executive Summary

Special Dispatch to The Herald.
“Red Deer, Alta. June 27, 1915 – The Red Deer River today (Sunday) reached its highest water-mark in
the memory of the oldest settler, and since early morning the generally modest stream has been a
boiling, rising mass of water, flooding both banks.”
According to the Resilience and Mitigation Framework for Alberta Floods, “Flood Mitigation is crucial to
reduce the impacts of future flood damage. Mitigation includes short and long-term projects that add
layers of resiliency against future floods, reduces negative downstream impacts, and brings together
projects at the regional and local levels” (Alberta Government, 2013). The recommendations of the Red
Deer River Basin Flood Mitigation Study are consistent with a multi-barrier approach which provides
layers of resiliency at the regional and local level. It is prudent to learn from historical events, utilize
advancements in forecasting and modeling, and create an environment that is more resilient to flooding
in the future.
Flooding in the Basin
Basin wide flooding events have the potential to impact life, property, and the environment on a major
scale. Recorded basin wide flooding events have occurred in the Red Deer River Basins dating back to
1915, and as recently as 2005 and 2013. It is recognized that severe convective storm events will continue
to cause flooding; though some of the recommendations may have positive benefits for such events, the
focus of this Study was basin wide flooding.
Basin Characteristics –Dickson Dam
The Dickson Dam, located on the Red Deer River, plays a unique role in the overall basin, with strong
relationships to areas downstream. The primary purpose of the dam and associated reservoir is to provide
flow augmentation and assist with water quantity and quality downstream. The dam’s operation ensures
that minimum in-stream flow needs are maintained during drought conditions. A secondary benefit of the
dam and reservoir is attenuation of peak river flows by utilizing the active storage volume of the reservoir.
The overall Red Deer River Basin has a relatively small catchment area in the mountains and foothills.
Areas upstream of the Dickson Dam are subject to rapid changes in flow rates and high peaks in
instantaneous flow rates due to storm events in the steep slopes of the mountains creating severe and
sudden runoff, often combined with the snow melt. As shown on Figure E.1: Typical and Bank Full CrossSections; Mountain View County, the Town of Sundre, Red Deer County and Clearwater County are
particularly affected by this naturalized flow. The sub-basins below the Dickson Dam have lower river
gradients which generally decrease to the east; although severe rainstorm events raise water levels, they
do not tend to produce the same level of erosion damage due to lower velocities. Downstream of Dickson
Dam, areas along the Red Deer River are under the regulating influence of the dam and reservoir’s
operation. It can be noted that peak flow rates, water levels, and associated flood damage along the River,
particularly in the City of Red Deer and the Town of Drumheller, have been significantly reduced in the
past due to the Dam’s operation.
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Concepts
The following concepts have been reviewed during the creation of this Study to mitigate flood damage and
drought:


Dams with reservoir storage



Dry Dams



Off Stream Storage (drought)



Establish Dyking



Improve Dyking



Dickson Dam Operation



Basin Wide Mitigation Plans



Synthesizing Provincial, Regional and Local project priorities



Water Management Strategy (Augmentation / Special Areas Water Supply Project)



Identification and “Hardening” of Critical Infrastructure



Erosion Control

Layers of Resiliency
The risk of flooding cannot be eliminated entirely; therefore, multi-barrier emergency response and
emergency preparedness are keys to future successes. As shown on Figure 5.2: Multi-barrier-Approach,
this preparation must involve homeowners, municipalities, and the Provincial government.
Starting at home, emergency preparedness includes raising awareness regarding potential hazards
associated with flooding, from both overland or utility surcharge sources. Home owners must be
encouraged and supported to be able to protect themselves for 72 hours, implementing self-sustaining
measures including providing food, water, and evacuation when necessary.
Local leadership and municipalities provide the next layer of preparedness which includes creating robust
emergency response plans (including a focus on flooding), establishing recovery plans, utilizing the
Alberta Emergency Management Agency tool kits and guidelines, and reassessing future development
areas.
The final layer of resiliency can be addressed by the Provincial government by implementing structural
and non-structural solutions that reduce the risk of basin-wide flooding. Examples of structural solutions
to minimize flood risk include the construction of dams, dykes, and implementing erosion protection
schemes. Examples of non-structural solutions include the establishment of flood fringe building codes,
and the adoption of wetlands conservation policies. These solutions, be they structural or non-structural,
are further divided into emergency preparedness, mitigation, and adaptation as outlined by the Flood
Recovery Task Force.
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Data Gathering
In an effort to analyze the elements of the basin we employed a systems approach where we analyzed the
follow:








Critical Infrastructure
-

Pipelines

-

Power

-

Rail networks

-

Communication networks

-

Regional water systems

Highway System
-

Highways

-

Bridges

River System
-

Forecasting

-

Mitigation

-

Channel conveyance

Adaptation
- Land use policies

Through this systems approach, a review/gap analysis was conducted at a high level to identify emergency
preparedness, mitigation, and adaptation solutions. Stantec also received input through identified
stakeholder engagement. It is worth noting that the engaged stakeholders provided their valuable time to
Stantec willingly to meet and provide their input; they also contributed extensive quantities of data,
reports, and first-hand accounts of flood events which would have otherwise been unattainable. Stantec
assembled this information on an internal project web site that not only provided rapid access to the
assembled information by project team members, but also will preserve the value of the assembled
information going forward. This web site proved very useful in stakeholder engagement meetings by
utilizing its geo-spatial referencing and aerial photography. This method of cataloging the research
material was critical in allowing the project team to deliver this Study in a very limited timeframe.
Projects
As a result of reviewing all the assembled data, Stantec has identified a series of projects. These projects
have been grouped by system and identified as either: emergency preparedness, mitigation, or adaptation.
The systemic approach of project review allowed us to ensure that all seven key elements of the Flood
Recovery Task Force were addressed:


Overall Watershed Management



Flood Modelling Prediction and Warning Systems



Flood Risk Management Policies



Water Management and Mitigation Infrastructure
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Erosion Control



Local Mitigation Initiatives by Municipalities



Individual Mitigation Measures for Homes



Adaptation of Critical Infrastructure to Survive Catastrophic Flooding

Evaluation
Subsequent to the assembly of projects, we began a screening and validation process, knowing that
further project evaluation would be completed by the Province outside the scope of this Study. Although
not definitive, this exercise was necessary to minimize the impact of potential biases during the screening
of candidate projects. The criteria used during this process were:


Net benefit cost



Benefit/Cost analysis



Operational costs



Criticality: Life, property, critical infrastructure, environmental



Environmental impacts or benefits



Social and cultural impacts



Technical feasibility



Engaged stakeholder support

The base assumptions that helped guide the project parameters and synthesize and harmonize the local
and regional needs in the context of the flood mitigation timelines are:


1:100 for Recovery Policy - Floodway and Fringe



Critical Infrastructure may need protection above the 1:100



Critical Infrastructure includes
-

Water treatment plants / Wastewater treatment plants

-

Hospitals

-

National highway system

-

Major bridges

-

Power substations

-

Town or City halls



The flood frequency analysis upstream of the Dam may change due the impact of the 2005 and
2013 events



A flood protection flow rate is required downstream of the Dickson Dam



Adaptation to provide additional flood protection may be appropriate at the time of infrastructure
renewal
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Flood Mitigation Timeline as identified by the province
-

Immediate - Spring 2014

-

Short Term - Spring 2014 to Spring 2015

-

Medium Term - Spring 2015 to Fall 2016

-

Long Term - Fall 2016 to Spring 2020
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Figure E.1: Typical and Bank Full Cross-Sections
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Figure 5.2: Multi-Barrier Approach

