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The Fraser Basin Council – Who Are We? 

• Nongovernmental, not for profit organization
• Educator and convener/facilitator of inclusive and constructive dialogue
• Role to assist in resolution of complex, inter-jurisdictional sustainability issues
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• Flood protection works – diking systems, 
pumps, erosion protection and other 
engineering

• Floodplain management – guiding growth 
out of floodplains and building up above 
flood levels

• Emergency management – emergency 
planning, response and recovery

• Information – maps, models, monitoring 
networks, forecasting

1. Flood Management
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RISKER TRIANGLE

Global Facility for 
Disaster Risk 

Reduction 2016
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RISKER 
TRIANGLE

Climate 
Change

Targeted
Development

Future Vulnerability
Investment in 

Resilience 
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Flood Management in British Columbia

1950s – 1995 (after 1948 floods)
Fraser River Flood Control Program
• Upgrades to flood protection infrastructure
• Cost-shared 50/50 Canada and BC
• Local governments to take on dike 

ownership, RoW, and O&M 

Floodplain Management Policy
• Setbacks and flood construction levels

After 1972 floods

1987-1998
Floodplain Mapping
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Flood Management in British Columbia

2003-2004
Legislative changes

• Delegation of flood bylaw 
approval and flood 
construction levels to local 
governments

Climate Change and 
Sea Level Rise guidance

2011-Present Day

2015-Present Day
Funding for infrastructure projects, 
mapping, flood risk assessment, etc.

• National Disaster Mitigation Program (NDMP)
• Community Emergency Preparedness Fund (CEPF)
• Disaster Mitigation and Adaptation Fund (DMAF)

Legislation & policy (DRIPA, 
EPA, BC Flood Strategy)

Underway
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Flood protection works
• Standards and regulations by province
• Operations and maintenance by local authorities
• Periodic funding programs from provincial / federal governments
Floodplain management
• Guidance by province
• Local authority decisions about zoning, bylaws, regulations, FCLs 
Emergency management
• Local authorities first, then provincial resources, then federal

Flood Management – Roles and Responsibilities
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Flood Management – Challenges
• Funding is ad hoc, insufficient, unpredictable, and inconsistent
• Flood consequences are inter-jurisdictional
• Management and decision-making roles are distributed and 

uncoordinated. Many have roles, but no one is fully 
responsible or accountable 

• Different legislation sometimes has competing objectives
• Regulatory processes can delay or prevent implementation of 

flood risk reduction actions
• Legislation, policy and governance is evolving
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Flood Management – Infrastructure Gaps
• Upgrades needed for existing flood infrastructure (to 

meet current standards and evolving needs including 
climate change, environment, and seismic resilience)

• Potential for new flood protection infrastructure (e.g. 
currently unprotected First Nations communities, coastal 
communities in response to new SLR flood hazards)

• Flood resilience of non-flood infrastructure (e.g. 
transportation, hydro-electric, water/wastewater, etc.)
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• Facilitation of multi-jurisdictional / multi-interest 
flood planning

• Development of flood hazard and risk 
information

• Education and informed decision-making

• Help professionals, practitioners, and policy-
makers connect

Flood Management and FBC
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Questions?
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2. Lower Mainland
Flood Management Strategy 

– Phase 1
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Lower Mainland

 
15 of 43



Floods Addressed by the Strategy
Fraser River Freshet Coastal Storm Surge
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Fraser Basin Council 
• Convenor, facilitator, coordinator, 

administrator (not decision-maker)

Partners / participating organizations
– all orders of government, the private 
sector and civil society

• Funding, data, advice and expertise
• Decision makers
• Other key work in parallel

Roles of FBC and Partners

 
17 of 43



Values and Principles to Guide the Flood Strategy

Building a better understanding of:
• Flood hazards – more and bigger Fraser and coastal 

floods with climate change 
• Flood vulnerabilities – 300,000 people displaced, $20-30 

Billion in losses 
• Flood protection infrastructure, policies and practices 

– most dikes in the don’t meet provincial standards for 
height and seismic resilience

Phase 1 of the Strategy (2014-2016)
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19

Dike integrity depends on many factors such as:
• Dike crest height
• Geometry
• Geotechnical stability during 

floods & earthquakes
• Erosion protection
• Control of vegetation/animal 

encroachments

• Appurtenant structures on 
dikes

• Administrative arrangement 
including secured rights of 
way and inspection 
practices

Lower Mainland Dike Assessment
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20

75 dikes included in desktop assessment:

• 69% were rated as Poor to Fair ; 18% Unacceptable to Poor; 13% 
as Fair to Good

• 71% of assessed dikes are vulnerable to failure by overtopping
• Only 4% of assessed dike segments meet current provincial 

standards for dike crest height – includes 0.6m of freeboard above 
water surface elevation of design flood event.

Lower Mainland Dike Assessment
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Regional Assessment 
of Flood Vulnerability
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Regional Assessment of Flood Vulnerability
Estimated People Impacted

Flood 
Scenario

Total 
population 

seeking shelter

Number of 
Municipalities

Number of 
First 

Nations

Number of 
Reserve / Treaty 

lands
A. Coastal

Present Day
238,000 15 4 7

B. Coastal
Year 2100

261,000 15 5 9

C. River
Present Day

266,000 17 22 43

D. River
Year 2100

311,000 17 23 47
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Regional Assessment of Flood Vulnerability
Total Economic Loss Projections

Flood 
Scenario Residential Commercial Industrial

Public/ 
Institutional
Buildings

Interrupted 
Cargo 

Shipments

Infra-
structure Agriculture Total

A. Coastal
Present Day $5.6 B $6.3 B $1.6 B $720 M $3.6 B $1.4 B $100 M $19.3 B

B. Coastal
Year 2100 $7.1 B $8.6 B $2.6 B $910 M $3.6 B $1.8 B $200 M $24.7 B

Flood 
Scenario Residential Commercial Industrial

Public/ 
Institutional
Buildings

Interrupted 
Cargo 

Shipments

Infra-
structure Agriculture Total

A. Coastal
Present Day $5.6 B $6.3 B $1.6 B $720 M $3.6 B $1.4 B $100 M $19.3 B

Flood 
Scenario Residential Commercial Industrial

Public/ 
Institutional
Buildings

Interrupted 
Cargo 

Shipments

Infra-
structure Agriculture Total

A. Coastal
Present Day $5.6 B $6.3 B $1.6 B $720 M $3.6 B $1.4 B $100 M $19.3 B

B. Coastal
Year 2100 $7.1 B $8.6 B $2.6 B $910 M $3.6 B $1.8 B $200 M $24.7 B

C. River
Present Day $2.6 B $3.8 B $1.6 B $880 M $7.7 B $4.6 B $1.6 B $22.9 B

Flood 
Scenario Residential Commercial Industrial

Public/ 
Institutional
Buildings

Interrupted 
Cargo 

Shipments

Infra-
structure Agriculture Total

A. Coastal
Present Day $5.6 B $6.3 B $1.6 B $720 M $3.6 B $1.4 B $100 M $19.3 B

B. Coastal
Year 2100 $7.1 B $8.6 B $2.6 B $910 M $3.6 B $1.8 B $200 M $24.7 B

C. River
Present Day $2.6 B $3.8 B $1.6 B $880 M $7.7 B $4.6 B $1.6 B $22.9 B

D. River
Year 2100 $6.6 B $7.6 B $2.9 B $1.2 B $7.7 B $5.0 B $1.6 B $32.7 B
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Regional Assessment of Flood Vulnerability
Flood extent maps include locations of 
critical facilities:

• Fire, Police and Emergency Operations 
Centres 

• Hydroelectric sub-stations

• Airport & Port facilities 

• Hospitals 

• Schools
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Questions?Questions?

Christina Toth, 
Nov 2021
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3. Lower Mainland
Flood Management Strategy 

– Phase 2
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More accurate flood extent 
and depth estimates

Assess dike resilience under 
scenarios and the likely 
sequence of dike breaches

Inform emergency planning, 
preparedness and response

Evaluate effects of 
management options

Education tool for decision-makers, 
stakeholders and the public

Assess water levels under 
different flood frequencies 
and dike breach scenarios

Lower Fraser Flood Model: A Tool for the Region
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Modeling and Mapping Flood Hazards
Fraser River Freshet Coastal Storm Surge

0.2% AEP (modelled; Fraser River floodplain only)0.2% AEP (500-year) flood (modelled)
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Modeling and Mapping Flood Hazards
Fraser River Freshet Coastal Storm Surge

0.2% AEP with 1m sea level rise (simplified)0.2% AEP (500-year) flood in 2100 with climate change (modelled)
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Flood Hazard Modelling and Mapping Key Findings
Many areas not currently protected 
by dikes will be flooded by even a 

small flood event.

Total area flooded and dikes 
overtopped increase as freshet flood 

scenarios become more severe.

Climate change is expected to 
increase water levels (1m plus) and 

total area impacted.

Dike breaches upstream could 
cause severe impacts and would 

have limited and temporary effects 
on peak water levels.

5 mitigation measures were modelled
Dike raising prevented overtopping but increased flood water levels 

Other measures reduced river levels in the range of 10-30 cm
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Lower Mainland Flood Risk Assessment – Risk 
Categories

 Category Sub-category Definition/Variables Metric

Residential
Direct damage to residential structures and 

contents

Non-residential
Direct  damages to commercial and 
industrial structures and contents

Public
Direct damage to public buildings and 

infrastructure

Agricultural
Direct damage to agriculture production, 

buildings, and equipment

Education and Culture Schools, libraries, & museums

Community Centres
Community associations, rec centres, halls, 

& churches
Heritage registered heritage buildings/sites

Archaeological
registered archaeological sites and 

cemeteries

Tangible 
Direct 

Damage
Damage $

Intangible 
Community 

Impacts

(Exposure * 
Units)
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Lower Mainland Flood Risk Assessment – Risk 
Categories
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Lower Mainland Flood Risk Assessment
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FloodWise.ca 
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Improve understanding 
of Lower Mainland 
flood risk and increase 
awareness

Draft Goals of the Strategy (in Draft 1)

Support investment and 
actions to reduce flood risk, 
avoid the creation of new 
risk, and build resilience of 
communities, ecosystems 
and critical infrastructure

Strengthen flood risk 
governance in the 
Lower Mainland
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Draft Recommended Actions (in Draft 1)
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• Much support for a majority of the draft 1 recommendations
• It’s time for action. There is an urgent need. This has been studied to death.
• Need more analysis on flood hazards, risks, and risk reduction measures 

before finalizing the LMFMS such as:
– Expand the flood risk assessment to fill gaps
– Include other flood hazards (e.g. atmospheric rivers)
– Expand to include the entire Fraser watershed
– Evaluate the suitability of different measures for different locations or 

characteristics in the Lower Mainland
– Integrate environmental values
– Evaluate the suitability of different governance arrangements

Some Highlights of What We’ve Heard
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• First Nations rights, interests and worldviews have not been adequately 
included in Draft 1. There is especially a need for more foundational work 
regarding key articles of UNDRIP

• More is required on formalizing the process of Strategy development (who 
decides what, when?)

• There are different views on:
– Purpose and scope of the Strategy
– How to set priorities
– How prescriptive vs. enabling the Strategy should be
– How to improve consistency vs. maintain local autonomy
– Appropriate governance and funding arrangements for implementation

Some Highlights of What We’ve Heard
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• Inform urgent action with work and input received to date
• Formalize the process of strategy development including the decision-

making roles and responsibilities of the Leadership Committee and 
participating organizations

• Clarify the roles, responsibilities and expectations of the Provincial, First 
Nations and  Federal governments as well as the Fraser Basin Council on 
integration and implementation of the articles of UNDRIP

• Strengthen opportunities and resources for First Nations participation 
• Continue engagement with all jurisdictions to clarify direction on:

– Scope of the strategy
– Governance and funding arrangements
– Regional priorities, risk reduction measures, and more

4. Next Steps
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Next Steps – What will it cost? 
• It depends, there is much uncertainty
• $9.5 Billion in the 2012 Cost of Adaptation report

Variables include:
• What mix of structural and non-structural measures?
• What standard of flood hazard / what tolerance of risk?
• How much land is needed, at what cost?
• When are investments made and how are costs amortized over time?
• How much seismic resilience and through what means?
• Design for co-benefits?
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Next Steps – Other Opportunities 
• Increased awareness
• Emergency Program Act modernization
• BC Flood Strategy
• Other regional and local strategies and actions
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Questions?
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Contact

Steve Litke, Director
slitke@fraserbasin.ca

Frances Woo, Program Manager Bob Purdy, Executive VP
fwoo@fraserbasin.ca bpurdy@fraserbasin.ca

Jenny Koss, Program Coordinator See also
jkoss@fraserbasin.ca FloodWise.ca
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