Climate Adaptation in Surrey




Surrey Context

2nd largest city in BC

Population ~550,000

Large land area: 316 km? (Vancouver: 115km?)
Urban, suburban, rural

To To Do Do I

1/3 agricultural land

Wean boundary




Sustainability Charter 2.0

AOverarching policy document for the City
AHigh-level, with a long term vision (still 2058)
AFocused on community outcomes

AGuides more granular City plans and decision-
making by identifying goals

AAlso guides corporate sustainability hasiigrey

A thriving, green, inclusive city

!SUﬁREv

e



https://www.surrey.ca/files/SustainabilityCharter.pdf

Sustainability Charter — Community Themes
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Community Climate

Action Strategy Dustizey

Mitigation

Adaptation

Mitigating the release of GHG emissions
to minimize future climate change

The City of Sumey

Community Energy
& Emissions Plan DssURREY

Adapting or preparing for the unavoidable
impacts of climate change

City of Surrey

Climate Adaptat



https://www.surrey.ca/files/CommunityEnergyEmissionsPlan.pdf
https://www.surrey.ca/files/ClimateAdaptationStrategy.pdf
https://www.surrey.ca/files/CommunityClimateActionStrategy.pdf
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https://www.surrey.ca/files/CommunityEnergyEmissionsPlan.pdf
https://www.surrey.ca/files/ClimateAdaptationStrategy.pdf

INITIATE

Climate Change Adaptation Priorities
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IMPLEMENT

Sea level rise analysis Quality and quantity of habitat A Passive building design

A Evaluate long-term options A Resilient tree species A Data collection and monitoring

A Regional coordination A Canopy and root space A Education and capacity



Climate Change Adaptation Actions

= SHADE TREE

| % & MANAGEMENT PLAN

Energy Efficient Building Guide

A Reference for Planners and Designers

D SurreY



https://www.surrey.ca/files/Shade Tree Management Plan final.pdf

Climate Change Adaptation Actions

Coastal Flood Future-proofing Regional
Adaptation Strategy infrastructure Coordination
(CFAS)



Coastal Flood Adaptation Strategy (CFAS)

www.surrey.ca/coastal

AA natural floodplain (20% of Surrey)
ARegularly experiences coastal flooding

AMostly agricultural lands (ALR)

AOcean-driven flooding (storm surges, king tides)
ARiver-driven flooding (rain storms, rapid snow melt)



https://www.surrey.ca/coastal
https://www.surrey.ca/coastal

COASTAL AND RIVER FLOODING

1870 1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2080 2070 2080 2090 2100 2100
Major Coastal and River Flood Events

INSET: SEMIAHMOO b

A Changing Shoreline In 1890, dyking of Mud Bay begins. Shortly
afterwards, dyking and damming of the Serpentina
and Nicomekl Rivers begins.

By 1963, a timber sea wall at Crescant Beach is
constructed
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S Since then, residents of Surrey's Coastal Floodplain
R E have relied on a system of dykes and sea dams to
< protect themselves from ocean and river flooding.
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The Purpose of CFAS

To prepare for a
changing climate
and increase
resilience of our
coastal communities



CFAS Study area COMMUNITIES AND PEOPLE
at a glance

Many residential areas and neighbourhoods
Semiahmoo First Nation
1,500+ residents
Approximately 20% of Surrey

PARKS AND ENVIRONMENT

Destination regional and City parks
Beaches and recreation areas
Critical foreshore, coastal, and riparian areas

LOCAL AND REGIONAL ECONOMY

700+ jobs
Over $100M in annual farm gate revenue
Over $1B in assessed property value
Almost $25B annual truck and rail freight traffic

INFRASTRUCTURE

Over 10km of Provincial Highways
Over 200,000 vehicle trips a day
Over 30km of railway (freight, passenger)




RESIDENTS: AGRICULTURE: ECONOMY: RECREATION:

Are people permanently Is therepermanent Is there a permanent |s there a diversity of
displaced? loss of agriculture loss of business?  recreational activities
land? (positive & negative)?
ENVIRONMENT: CULTURE:
Are thereimpacts (positive INFRASTRUCTURE: Are thereSemiahmoo
& negative) to wetland Is service/transportation First Nation cultural
habitats, freshwater fish infrastructure made impacts that could be

habitat & riparian areas? vulnerable? expecte® . SUBREY
\ — .



Adaptation
Options

MUD BAY BARRIER

COASTAL REALIGNMENT
(152ND STREET) 2

MANAGED RETREAT
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https://www.surrey.ca/coastal
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CFAS and Infrastructure Canada Funding

Implementation of
foundational projects that
are required no matter
what long-term adaptation
direction is chosen.
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CFAS | bstisrey
SURREY DISASTER MITIGATION AND ADAPTATION FUND PROJECT OVERVIEW o

Partnership
# Aszsat Type Hazard Mitigation ity Co-benefits  Values Protected it
1 Colsbrook Dyke Coastal Dyke F . ] Recrestion, bird =
Upgrades: == watching, food security m
2 Colsbrook Drainage Pump ] Incraased agricultural =
Drainage Station _-.-e.ﬁ productivity and food em
Pumgp Station security
Replacement
3 SeaDam— Ssa Dam (drainags n Agriculturs irrigation, 3
Serpentine River  and irrigation) gﬂ.m fish paszage, worker Q@@@
safaty
4 152 St Road i rtati Congestion relief,
Upgrades and N:l::::k o "_"-— n:g:nrlt::': ;afaw, em
Raizing accommodate growth,
cycling, pedastrian
- P :
TP T
Phase 1 culture, open space
& King George Arterial Bridge T Congestion relief, n
Boulevard Bridge gﬂ.m transportation safaty, om
and Nicomek] accommodats growth, matiovancoLver
River Sea Dam cyeling, pedestrian,
Replacement intagrated to Nicomekl
Park, fish passage,
agriculture irrigation
7 Crescemt Beach Flood Protaction F . ] Straet beautfication’ oﬁ@
Storm Sewer = raad impravements, L
System Upgrades - transportation safety
Piping
8 I'l;l:;. R :‘.m Flood Protaction - Food sacurity nﬂnd ) om
reaches = wansportation floo v/
Nicomekl and safaty
Sarpentine
9 ime SAY Flood Protecti 1] E [freight and m
i, e ARG e Q00 O
CRESCI 3 i Replacement and worker safety and [Southermn
== Dykin goods movement Railway of BC)
10 Burrows Drainage  Drainage Pump T Increased agricultural
Pump Station atian BN preductivity and food ow
(7] Upgrade security
8 11 Stewart Farm Sanitary Sewsr F . ] Sanitation, worker o
Sanitary Pump Network = safety and water Qm
Station Coastal quality
Flood Prosfing
12 Campbell River  Transportation Py Emargency accass, =
Pedestrian and Network -1-"“ Multi Use Path m
Emergency Barmiahmos Frst Natien
Access Bndge
Replacement
I 13 Foreshare Flood Cantral - Weatlands [birds, =
Boundary Bay Enhancements == fish, clams) and food om 1 /
secrity Delta
SEMLAHAMDD
FIRST NATION o
Hazard Mitigation Values Protected

M foad  J —seismic LY = drought D -economy () =infrastructura £ = amviranmont €0 = communitias

www.surrey.ca/CoastalTakingAction



http://www.surrey.ca/CoastalTakingAction

Nicomekl Riverfront Park  DMAF DISASTER MITIGATION ASSETS & VALUES PROTECTED

Disaster Mitigation Assets Values Protected environmenT & community )
https://www.surrey.ca/culture-recreation/24604.aspx
@ Habitat island @ Flood channel © Boardwalk 84 acres/ 3km of protected parkland:
@ Aquatic/salmon refuge ) Shoreline/ecology . @ Trails/pathways * 82 acres of protected green space ($9.1 million/year)
« 76 f protected ripari .6 milli
© Wetland @ Native/tree planting ( Pedestrian bridges acres o proected riparien ares RS milloa/yser

50 acres of flood zone (200 yr flood event) 40 AVE

@ Amphibian pond © Invasive species control (® River access/dock « 4acres of protected habitat islands (zero public access)
* 3.8 km of protected Green Infrastructure Network Corridor
¢ 35 km of walking trail/pathway network
PARK & * Archeological sensitive area
RIDE

Proposed seadam and I
under bridge connection

on King George P
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The 3km linear riverfront park spans several character zones defined by unique ecologies, topgraphic conditions, adjacencies and histories.
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https://www.surrey.ca/culture-recreation/24604.aspx

Project #13. Foreshore Enhancements

A Nature-based solution for coastal squeeze and coastal flooding
AALiving Dykeo conc eyegetation totehceuragermatunali t ment o f
process to occur in front of legislated dykes:
A Adding sediment to mimic natural marsh formation, resulting in a gentle
vegetated slope, increased elevation
A Include marsh islands and tidal channels
A Adapt to Sea Level Rise of up to 1m

— \

Steering Committee Oversight: ™%
- Lower Fraser Fisheries Alliance,
- West Coast Environmental Law,
- FLNRORD,

- First Nations,

- DFO,

- Canadian Wildlife Service; and
- BC Municipalities

CITY OF
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Prioritizing Infrastructure and Ecosystem Risks
in Mud Bay (PIER)

1609 S. anglica plants cover 1836 m2

2017 Spartina anglica (m2)
s

https://www.surrey.ca/files/ CFASPIERPhasel1Report31Mar2018. pdf
https://www.surrey.ca/files/ CFASPIERPhase2Report%2031Mar2019. pdf



https://www.surrey.ca/files/CFASPIERPhase1Report31Mar2018.pdf
https://www.surrey.ca/files/CFASPIERPhase2Report 31Mar2019.pdf

Local Risks - Rising Temperatures

Increase in Mean Temperature & Variance

probability [—

of occurence
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Mapping Urban Heat

 Max. Temperature: 33.476°C

' Min. Temperature: 22.650°C
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