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5 Water (Floodplain) Management Plan 
5.1 Description of Plan 
The accompanying exhibit (see Exhibit 5.1A,B,C) provides a summary description of the Water 
Management Plan proposed for the Athabasca River Basins on a community-by-community basis.   

5.2 Schedule and Conceptual Scope of Work for Mitigation Projects 
The accompanying exhibit (see Exhibit 5.2) details the type and scope of studies required to 
facilitate the various mitigation alternatives proposed for implementation within the Athabasca 
River Basins.  It also outlines responsibility, estimated cost and schedule, including an estimated 
timeline for constructing the actual mitigation alternative. 

5.3 Updating of Baseline Information 

5.3.1 Assessment of Flood Damages 

An update review of flood damage assessment methodologies was undertaken as part of this 
study to determine if any improvements or changes in best practice has occurred over the last 
thirty years.  A general literature review of flood damage assessment showed that the approach 
developed by IBI Group/Ecos115 is still relevant today.  In the Canadian context no new 
methodology has been developed nationally, or provincially since the definitive studies were 
undertaken by the IBI Group/Ecos. 

In the United States, the first flood damage evaluations were developed at the beginning of the 
50s by Gilbert White116 (father of floodplain management), and were followed by the 
development of guidelines and several sets of damage functions by the US Army Corps of 
Engineers.  The US Army Corps of Engineers117 continues to develop and update regional 
depth-damage curves for use in the different states. 

In Australia, the state of Queensland has adopted the “Best Practice Principles and Guidelines” 
on Flood Management in Australia118 which uses a single stage damage curve for residential 
buildings and a set of stage damage curves on a unit area basis for commercial buildings.  This 
approach is remarkably similar to that developed by IBI Group/Ecos for Alberta.  However the 
Alberta approach is even more detailed in that separate curves were developed to account for 
different housing types and commercial uses.  

If the IBI Group/Ecos flood damage assessment stage damage curves were updated to 2014, 
this model could be used throughout communities in Alberta to estimate potential direct tangible 
damages.  Coupled with floodplain mapping, remote sensing and GIS, an approach could be 
developed that would allow for consistent and expeditious flood damage assessments in the 
province. 

Accordingly, it is strongly recommended that consideration be given to updating the previously 
developed curves through first order research and further that going forward, a flood damage 
database management approach be developed for application on flood damage reduction 
studies. 

                                                      
 
115 Shawcross, S.W., and Ribeiro, A.R.V., “The development of residential stage-damage curves for application in Western Canada”, (Flood 

Hazard Management in Government and the Private Sector, Proceedings of the Ninth Annual Conference of State Floodplain Managers, 
100-105, 1985)  

116 White, G. F., “Choice of adjustment to floods”, Department of geography research papers, edited by: Chicago, U. o., University of 
Chicago, Chicago, 150 pp., 1964 

117 US Army Corps of Engineers, “Catalog of Residential Depth-Damage Functions used by the Army Corps of Engineers in Flood Damage 
Estimation”, (IWR Report 92-R-3, May 1992)  

118 Jongman, B., et al., “Comparative flood damage model assessment: towards a European Approach”, (Natural Hazards and Earth System 
Sciences, 12, 3733-3752, 2012)  
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Water Management Plan

*2000 estimate

Community Population
Future Flood 

Damage 
Potential Risk

Recommended Mitigation Estimated 
Capital Costs

B/C 
Ratio Schedule Responsibility Discussion/Comments

Fort McMurray 61,374 High

• Average annual 
damages:
$10.4 million.

• Upgraded ring road/dyke to 1:100 year 
level of protection adjacent to 
Clearwater River currently being 
considered.

$26.3 million* 1.6 • The ring road/dyke is 50% 
complete.

• Scheduled for completion in 
2016.

• The portion that is complete 
(2 of 4 lanes) runs from 
Riedel Street to Franklin 
Avenue.

• Studies underway to increase 
level of protection to 1:100 
year.

City of Fort 
McMurray

• In light of the study being undertaken to consider a 1:100 year ring 
road/dyke, design work has been put on hold.  However, construction 
continues on the 1:40 year ring road/dyke.  Reconstruction may need 
to take place if the 1:100 year design is approved.

• Golder/IBI 2014 recommendation for 
ring road and secondary dykes with 
1 m freeboard to provide protection for 
entire flood hazard area.

$85.2 million 1.3 • Analysis and design studies 
proposed for 2015.

• It should be noted that the current alignment of the Prairie Loop 
Boulevard ring road and dyke does not provide protection for that area 
of the Lower Townsite west of Hardin Street, a significant area with 
high future damage potential.  It is assumed that the ongoing study 
will give consideration to extending protection to this area and thereby 
provide 1:100 year flood protection for the entire Lower Townsite and 
Waterways areas.

• Currently understood that Hangingstone River flood issues will be 
dealt with as part of the aforementioned assignment.

• With only ring road dyke and no freeboard, substantial damages will 
be incurred in the areas outside the dyke and at flood levels above 
1:100 year.  It is estimated that the ring road/dyke alone only provides 
protection for half the buildings within the flood hazard area.  
Therefore, it is recommended that the freeboard option, along with 
secondary dyking, be considered to protect the entire flood risk area.

• Municipal program to encourage the 
retrofitting of sewer backflow 
prevention devices.

• Public awareness and education.

• In reviewing Emergency Measures 
Plans, consideration should be given to 
the impact of events that exceed 1:100 
year levels up to the 1:500 year level or 
2 m above the 1:100 year level, 
whichever is greater.

Whitecourt 10,574 Moderate

• 100 year flood 
estimated at 
$32 million.

• Earthen berms to be constructed at 
spill areas in event of high return period 
floods.

• Contingency plan details to be 
formalized for the above.

• Alternatively consider dyking options 
through a more detailed design 
exercise.

$14.4 million N/A • Studies to be undertaken 
through 2014.  

Town of 
Whitecourt 

ESRD

• It is recommended that with completion of the current detailed flood 
damage reduction study being undertaken by Northwest Hydraulics, 
damage estimates and benefit/cost be reassessed in detail.  This 
analysis will allow for definitive conclusions to be drawn with respect 
to the permanent dyke alternatives.

• Municipal program to encourage the 
retrofitting of sewer backflow 
prevention devices.

• Public education and awareness.

Slave Lake 6,782 Moderate

• 1:100 year flood 
estimated at 
$35 million.

• Average annual 
damages:  
$133,000.

• Recommended that the Town of Slave 
Lake continue to apply land use 
regulations restricting development 
within the floodplain.

N/A N/A Town of Slave 
Lake ESRD

• The current flood mitigation system provides protection up to the 
revised 1:100 year flood level.  Above this level, there would be 
overland flow into the adjacent residential areas east of the creek 
bounded by Highway 88 and north of Township Road 725A.  For 
events exceeding the 1:100 year flood level, it is anticipated that 
substantial basement flooding will occur in these areas.• As part of a comprehensive 

contingency measures program, a 
more detailed analysis of overland spill 
areas to allow for the development of 
site-specific mitigation measures.

• Analysis and related studies 
through 2014.  

*2000 estimate

Community Population
Future Flood 

Damage 
Potential Risk

Recommended Mitigation Estimated 
Capital Costs

B/C 
Ratio Schedule Responsibility Discussion/Comments

Town of Edson 8,646 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Town of Edson • Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Woodlands County 4,306 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Woodlands 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

County of Barrhead 6,096 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. County of 
Barrhead

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Municipal District of Big Lakes 3,861 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Municipal District 
of Big Lakes

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Lac Ste. Anne County 10,260 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Lac Ste. Anne 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Municipal District of Lesser
Slave River

2,929 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Municipal District 
of Lesser Slave 

River

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Yellowhead County 10,469 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Yellowhead 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.
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EXHIBIT 5.1B

*2000 estimate

Community Population
Future Flood 

Damage 
Potential Risk

Recommended Mitigation Estimated 
Capital Costs

B/C 
Ratio Schedule Responsibility Discussion/Comments

• Continue dyke and watershed 
management to control debris.

• Municipal program to encourage the 
retrofitting of sewer backflow 
prevention devices.

• Public awareness and education.

• In reviewing Emergency Measures 
Plans, consideration should be given to 
the impact of events that exceed 1:100 
year levels up to the 1:500 year level or 
2 m above the 1:100 year level, 
whichever is greater.

N/A N/A • 2014.  Town of Slave 
Lake ESRD

Athabasca 2,990 Low

• Minimal 
damages for 
1:100 year flood 
between 
$550,000 and 
$650,000.

• Land use regulations restricting 
development within the floodplain.

• Contingency measures to include 
sandbagging of vulnerable commercial 
and residential structures.

• Residential buildings at risk of 
basement flooding to install sewer 
backflow prevention devices.

• Public education and awareness.

N/A • 2014 – 2015. Town of 
Athabasca 

ESRD

Robb 183 Low

• 1:100 year flood 
damages 
estimated at 
$1 million.

• 15 to 16 units 
with basement 
flooding and 8 
suffering first 
floor damage.

• 2001 Floodplain Study 
recommendations including culvert and 
bridge upgrades to be implemented.

• Public education and awareness 
including recommendations for 
adjustments to use of structures.

N/A N/A • 2014 – 2015. Yellowhead 
County ESRD

Barrhead 4,432 Low

• Minimal 
basement 
flooding.

• Land use regulations restricting 
development within the floodplain.

• Contingency measures to include 
sandbagging of vulnerable commercial 
and residential structures.

• Residential buildings at risk of 
basement flooding to install sewer 
backflow prevention devices.

• Public education and awareness.

N/A N/A • 2014 – 2015. Town of 
Barrhead

Pembina River Valley N/A Low

• $4.2 million paid 
out as a result 
of 1986 flood.

• In 2014$ this 
equates to 
$12.7 million 
over an 
extensive reach
±110 km.

• Voluntary cost-sharing program of 
floodproofing of residences and farm 
buildings utilizing earthen berm.

• Comprehensive contingency measures 
program.

• Consideration for implementation of
cost-shared mitigation program 
between Province and landowners.

$21.6 million

$15.2 million

N/A • Analysis of alternatives and 
structuring of program/ 
subsidies through 2014 –
2015.

Alberta 
Agriculture and 

ESRD

• Given the relatively low damages on a per acre basis and widely 
dispersed nature of flooding, coupled with the very high potential 
costs of only partially alleviating the damages, the “do nothing” 
alternative constitutes a potentially realistic option that should not be 
discounted in subsequent phases of this initiative.  Any riverine 
environment possesses a known potential risk and owners who 
choose to risk farming in this area must bare some responsibility.  

• Damages confined primarily to crops with 147 farmsteads impacted.

• Structural alternatives not feasible in this area on a benefit/cost basis.

*2000 estimate

Community Population
Future Flood 

Damage 
Potential Risk

Recommended Mitigation Estimated 
Capital Costs

B/C 
Ratio Schedule Responsibility Discussion/Comments

Town of Edson 8,646 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Town of Edson • Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Woodlands County 4,306 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Woodlands 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

County of Barrhead 6,096 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. County of 
Barrhead

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Municipal District of Big Lakes 3,861 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Municipal District 
of Big Lakes

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Lac Ste. Anne County 10,260 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Lac Ste. Anne 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Municipal District of Lesser
Slave River

2,929 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Municipal District 
of Lesser Slave 

River

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Yellowhead County 10,469 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Yellowhead 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

*2000 estimate

Community Population
Future Flood 

Damage 
Potential Risk

Recommended Mitigation Estimated 
Capital Costs

B/C 
Ratio Schedule Responsibility Discussion/Comments

Fort McMurray 61,374 High

• Average annual 
damages:
$10.4 million.

• Upgraded ring road/dyke to 1:100 year 
level of protection adjacent to 
Clearwater River currently being 
considered.

$26.3 million* 1.6 • The ring road/dyke is 50% 
complete.

• Scheduled for completion in 
2016.

• The portion that is complete 
(2 of 4 lanes) runs from 
Riedel Street to Franklin 
Avenue.

• Studies underway to increase 
level of protection to 1:100 
year.

City of Fort 
McMurray

• In light of the study being undertaken to consider a 1:100 year ring 
road/dyke, design work has been put on hold.  However, construction 
continues on the 1:40 year ring road/dyke.  Reconstruction may need 
to take place if the 1:100 year design is approved.

• Golder/IBI 2014 recommendation for 
ring road and secondary dykes with 
1 m freeboard to provide protection for 
entire flood hazard area.

$85.2 million 1.3 • Analysis and design studies 
proposed for 2015.

• It should be noted that the current alignment of the Prairie Loop 
Boulevard ring road and dyke does not provide protection for that area 
of the Lower Townsite west of Hardin Street, a significant area with 
high future damage potential.  It is assumed that the ongoing study 
will give consideration to extending protection to this area and thereby 
provide 1:100 year flood protection for the entire Lower Townsite and 
Waterways areas.

• Currently understood that Hangingstone River flood issues will be 
dealt with as part of the aforementioned assignment.

• With only ring road dyke and no freeboard, substantial damages will 
be incurred in the areas outside the dyke and at flood levels above 
1:100 year.  It is estimated that the ring road/dyke alone only provides 
protection for half the buildings within the flood hazard area.  
Therefore, it is recommended that the freeboard option, along with 
secondary dyking, be considered to protect the entire flood risk area.

• Municipal program to encourage the 
retrofitting of sewer backflow 
prevention devices.

• Public awareness and education.

• In reviewing Emergency Measures 
Plans, consideration should be given to 
the impact of events that exceed 1:100 
year levels up to the 1:500 year level or 
2 m above the 1:100 year level, 
whichever is greater.

Whitecourt 10,574 Moderate

• 100 year flood 
estimated at 
$32 million.

• Earthen berms to be constructed at 
spill areas in event of high return period 
floods.

• Contingency plan details to be 
formalized for the above.

• Alternatively consider dyking options 
through a more detailed design 
exercise.

$14.4 million N/A • Studies to be undertaken 
through 2014.  

Town of 
Whitecourt 

ESRD

• It is recommended that with completion of the current detailed flood 
damage reduction study being undertaken by Northwest Hydraulics, 
damage estimates and benefit/cost be reassessed in detail.  This 
analysis will allow for definitive conclusions to be drawn with respect 
to the permanent dyke alternatives.

• Municipal program to encourage the 
retrofitting of sewer backflow 
prevention devices.

• Public education and awareness.

Slave Lake 6,782 Moderate

• 1:100 year flood 
estimated at 
$35 million.

• Average annual 
damages:  
$133,000.

• Recommended that the Town of Slave 
Lake continue to apply land use 
regulations restricting development 
within the floodplain.

N/A N/A Town of Slave 
Lake ESRD

• The current flood mitigation system provides protection up to the 
revised 1:100 year flood level.  Above this level, there would be 
overland flow into the adjacent residential areas east of the creek 
bounded by Highway 88 and north of Township Road 725A.  For 
events exceeding the 1:100 year flood level, it is anticipated that 
substantial basement flooding will occur in these areas.• As part of a comprehensive 

contingency measures program, a 
more detailed analysis of overland spill 
areas to allow for the development of 
site-specific mitigation measures.

• Analysis and related studies 
through 2014.  
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EXHIBIT 5.1C*2000 estimate

Community Population
Future Flood 

Damage 
Potential Risk

Recommended Mitigation Estimated 
Capital Costs

B/C 
Ratio Schedule Responsibility Discussion/Comments

Town of Edson 8,646 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Town of Edson • Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Woodlands County 4,306 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Woodlands 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

County of Barrhead 6,096 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. County of 
Barrhead

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Municipal District of Big Lakes 3,861 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Municipal District 
of Big Lakes

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Lac Ste. Anne County 10,260 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Lac Ste. Anne 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Municipal District of Lesser
Slave River

2,929 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Municipal District 
of Lesser Slave 

River

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Yellowhead County 10,469 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Yellowhead 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

*2000 estimate

Community Population
Future Flood 

Damage 
Potential Risk

Recommended Mitigation Estimated 
Capital Costs

B/C 
Ratio Schedule Responsibility Discussion/Comments

Town of Edson 8,646 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Town of Edson • Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Woodlands County 4,306 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Woodlands 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

County of Barrhead 6,096 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. County of 
Barrhead

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Municipal District of Big Lakes 3,861 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Municipal District 
of Big Lakes

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Lac Ste. Anne County 10,260 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Lac Ste. Anne 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Municipal District of Lesser
Slave River

2,929 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Municipal District 
of Lesser Slave 

River

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.

Yellowhead County 10,469 Low • Contingency measures and upgrading 
of local storm drainage systems.

N/A N/A • Ongoing. Yellowhead 
County

• Nuisance flooding primarily impacting municipal roads and culverts, 
agricultural land and isolated buildings.
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Community Required Studies/Scope Responsibility Estimated 
Cost*

Schedule 

2014 2015 2016 2017 2018 

Fort McMurray  1:100 dyke design study. Regional Municipality of 
Wood Buffalo 

Ongoing                     

 Study of mitigation alternatives to protect area west 
of Hardin Street.  

Regional Municipality of 
Wood Buffalo 

$75,000                     

 Flood risk mapping for Hangingstone River. Regional Municipality of 
Wood Buffalo 

$50,000                     

 Flood damage reduction study for Hangingstone 
River. 

Regional Municipality of 
Wood Buffalo 

$75,000                     

 Study of inclusion of secondary dykes with 
freeboard. 

Regional Municipality of 
Wood Buffalo 

$150,000                     

 Municipal program to encourage the retrofitting of 
sewer backflow prevention devices. 

Regional Municipality of 
Wood Buffalo 

$50,000                     

 Update of Contingency Measures Plan with 
consideration of events exceeding 1:100 year level. 

Regional Municipality of 
Wood Buffalo 

$50,000                     

 Public education and awareness. Regional Municipality of 
Wood Buffalo 

$100,000                     

Whitecourt  Analysis of spill areas. Town of Whitecourt $30,000                     

 Update of Contingency Measures Plan. Town of Whitecourt $25,000                     

 Update of damages in light of revised hydraulic 
studies. 

Town of Whitecourt $25,000                     

 Review of dyking alternative. Town of Whitecourt $60,000                     

 Municipal program to encourage the retrofitting of 
sewer backflow prevention devices. 

Town of Whitecourt $50,000                     

 Public education and awareness. Town of Whitecourt $30,000                     

Slave Lake  Analysis of spill areas. Town of Slave Lake $30,000                     

 Review of O&M of existing flood mitigation works. Town of Slave Lake $40,000                     

 Municipal program to encourage the retrofitting of 
sewer backflow prevention devices. 

Town of Slave Lake $50,000                     

 Update of Contingency Measures Plan. Town of Slave Lake $25,000                     

 Public education and awareness. Town of Slave Lake $30,000                     

Pembina River Valley  Study of voluntary cost-sharing options for 
floodproofing of residences and farm buildings. 

Alberta Agriculture 
ESRD

Est. Cost: 
$75,000 

Remaining Low Risk 
Communities 

 Update of Contingency Measures Program. ESRD/Municipality Est. Cost: 

TBD 

 Upgrading of local storm drainage systems. ESRD/Municipality Est. Cost: 

TBD 

 Public education and awareness. ESRD/Municipality Est. Cost: 

TBD 

* Costs for design and construction of mitigation measures to be determined. 

Water Management Plan: Mitigation Alternatives - Project Scope and Schedule

Analysis Design Implementation / Construction

EXHIBIT 5.2
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