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Surrey Climate Change Planning
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City of Surrey

Climate Adaptation Strategy

Priority Actions:

“Conduct detailed analysis on Surrey-specific

climate impacts, including timelines and extent of

sea level rise and its related effects on flood

construction levels and floodplain designations” e

Updated IDF Statistics
for the City of Surrey
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SERPENTINE & NICOMEKL RIVER
CLIMATE CHANGE FLOODPLAIN REVIEW
PHASE 2

M FINAL DRAFT REPORT

Prepared for:

Surrey, Britizh Columbia
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* Mayor & Council adopted
recommendations to
develop a Coastal
Strategy Feb 22, 2016
under Corporate Report
No. R034;2016

* Continuing commitment to
participatory planning

* 3 year project

%  Large study area with
STUDY AREA L.

\ many communities,

stakeholders and

partners




Adaptation Planning Process
Coastal Flood Adaptation Strategy (CFAS)

PHASE 1
What matters most PHASE 2 PHASE 3

and who is affected?

What can we do?

PHASE 4 PHASE 5

How will we do it?

What is acceptable? :
Reporting back

FOCUS: Detailing FOCUS: e
reporting

FOCUS: Exploring

preferred strategies
adaptation options

FOCUS: Education, awareness

building, and community values
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Study area @
a glance

' at Risk?

COMMUNITIES AND PEOPLE

Many residential areas and neighbourhoods
Semiahmoo First Nation
3,500 residents
Approximately 20% of Surrey’s land area

PARKS AND ENVIRONMENT

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

LOCAL AND REGIONAL ECONOMY

3,500+ jobs
Over $100M in annual farm gate revenue
Over $2B 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)

FOOD SECURITY

~ 60 km? agricultural land
~10% of Metro Vancouver’s farmland



* Many stakeholders
— Farmers and agricultural community

— Residents, businesses, community
groups

— Environmental and recreational
g ro u pS PROJECT STAKEHOLDERS,

PARTNERS, CONTRIBUTORS

— Infrastructure operators and owners e
— Semiahmoo First Nation |

CFAS



Approach & Process

* Participatory, values-based, iterative

City of Surre)

COASTAL FLOOD
ADAPTATION STRATEGY

ity of Surey

COASTAL FLOOD
ADAPTATION STRATEGY

City of Sumey

COASTAL FLOOD
ADAPTATION STRATE

CEAS R SURREY



Process Flexible to fill data gaps

* More engagement = more questions!
e Data on land assets exceeded marine asset data

 What gets measured gets managed

— Partnered with Ducks Unlimited and Friends of
Semiahmoo Bay to secure grant funding and collect
information

— Funding Partner (FCM MCIP) wanted more than data,
required recommendations for action and risk assessment

— Reserved >10% of budget for communication
CFAS R« SURREY



Prioritizing Infrastructure and
Ecosystem Risk

* Collaboratively assessing information and
identifying top threats and possible responses

* Hosted workshop on November 27, 2018

e Stay tuned for findings on
www.surrey.ca/coastal

CFAS ! SURREY



MEETINGS AND
SITE VISITS
with Semiahmoo
First Nation

BESZRS

BUS TOURS
Site tour and “walk-shops™
around the CFAS study area

70+ participants

500
it

©

FOCUS GROUPS
(Agriculture & Farming
Community & Rasidential,
Environment & Recreation)

60+ participants

SURREY YOUTH ENGAGED
5 sessions with high school
students, 2 youth events
at City Hall, and 80 CFAS
postcards completed by
elementary school students

&)

SOCIAL MEDIAL
IMPRESSIONS
Instagram & Twitter (200+

#SurrayCoastal mentions),

WORKSHEETS

Facebook {100+ CFAS

COMPLETED comments), Linkedin, YouTube

At various engagement
events and workshops

11,000+ hours of CFAS video
views), CFAS website and

StoryMaps (10,0004 views)

GFAS DOOR HANGERS

* COMMUNITY MAILERS

2

2 PIEVC™ infrastructure operators worl k hnns
2 Design workshops with Duteh o

Heaign axparts and UBC tuzaar coiisie, Constal

Design B o

CFAS ADVIS mvr: R0Ul

regulators, Coastal stewards

PROJECT STAKEHOLDERS,
PARTNERS, CONTRIBUTORS

CFAS ADVISORY GROUP

COMMUNITY
CONVERSATIONS
at Croscent Beach pop-
up event hosted with 40+
Univarsity of the Fraser
Valloy Geography and
Environment students

#SURREYCOASTAL
PHOTO CONTEST
200+ submissions on
Facebook, Twitter, and
Instagram with winners in
three categorias

COMMUNITY MEMBERS
directly involved to date

ORGANIZATIONS, AGENCIES, LOCAL GOVERNMENT
PARTNERS, CITY OF SURREY COMMITTEES, AND
COMMUNITY GROUPS INVOLVED

PROJECT VIDEOS

CRESCENT BEACH
COMMUNITY WORKSHOPS
140+ attendees

heu

POP-UP PROJECT
OUTREACH STATIONS
Crescent Beach, Blackie
Spit, SFU Surrey, Surrey
Centra/Ocean Park/
Semiahmoo Public Libraries,
Surrey City Hall, Alexandra
House (Crascant Baach)

SURVEYS
Completed online, at CFAS

waorkshaps, at community events,

and by CitySpeaks Members

‘{""\
603

BIG MEDIA HITS

Engagement Highlights

1,000+ directly engaged (workshop,
focus group, etc.)

8 pop-up events
2 bus tours

200+ students (elementary & high
school)

30+ organizations involved

Advisory Group representing wide
range of organizations, agencies, and
governments

3 surveys, including technical
options review

Engaging and partnering with local
expertise and capacity — UBC, SFU,
UFV

R: SURREY



Communications Highlights

THE EXPECTED SEA LEVEL
RISE OVERTHE NEXT
S0YEARS IN SURREY,

IMPACTING ABOUT 20% OF
SURREY'S LAND AREA

Choosing a

Future for

» Crescent Beach &

PROTECT, ACCOMMODATE
OR RETREAT?

Join in an impertant community conversation

As the climate changes, coastal areas can expect
mere frequent and severe flooding from storm
surges and sea lavel rise.

Facing a big challenge and to be proactive, the
City of Surrey is developing a Coastal Flood
Adaptation Strategy.

e - The City of Surrey invites your input

See reverse for workshop RSVP and details.

CFAS  Dsiirey -
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Options Development — What can we do?

Preliminary Options Development with Community and Community Review of Preliminary
Professionals Options
L . e
HIGH-LEVEL FEASIBILITY ANALYSIS \ - s : L8 AT

- e ’ g
=i |

PRELIMINARY OPTIONS

REFINEMENT & TECHNICAL
ANALYSIS

Shortlisted Options

CFAS R SURREY



- GREEN SHORES™ FOR
- COASTAL DEVELOPMENT

~ CREDITS AND RATINGS GUIDE




COASTAL FLOOD MANAGEMENT

Engagement Material

PRIMER PART II:

OPTIONS

Chapter 2: Crescent Beach

A PRIMER PART.: I -
COASTAL ~ WORKSHOP
FLOODING IN = BACKGROUNDER

SURREY

T —_— OPTIONS
: y v - — Chapter 3: Semiahmoo Bay
SURREY COASTAL FLOOD

ADAPTATION STRATEGY (CFAS) | e B
PRIMER PART II:

OPTIONS

#SurreyCoastal Photo Contest R e

ey O g
January 30 to March 12, 2017 e . e
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Online Materials

CFAS Background and Resources £ty Sorwieme M CFAS Area
Explore the history and future of Surrey’s coastal floodplain. Learn how coastal flooding Kev Documents-
impacts environment, communities and people, agriculture, infrastructure, and culture by & Links

clicking the map symbols below or watch this descriptive video &.
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CFAS

By comparison to other issues Surrey is facing, how important is the issue
of sea level rise and coastal flooding?

45%

0%

35%

30%

20%

15%

10%

5%

0%

384
A
10%
8%
0
ll

Much more Somewhat Equally
important more important
important

B Phase 1 - Total participants 608

-9%
-8%
L -
B A=

Somewhat Mot atall | dom't know/
less important important notsure

m FPhase 2 & 3 -Total Participants 10591
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Adaptation Through Collaboration

Sector based engagement Collaboration

* Agriculture, environment, infrastructure focus * Across region with Fraser Basin Council and MV
groups * Across City departments

* Education — Green Shores & PIEVC workshops * Across external groups through a project

* Local tours with diverse stakeholders to discuss the advisory group
issues and build understanding * Post secondary institutions and global experts

* Online through web based information, surveys, *  Community Charrettes and community groups
social media, videos Broad engagement

* Libraries, public spaces, school district, contests

!_ SURREY
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Building Partnerships for Adaptation

Semianmoo Figsr Marion

@i Fraser Basin Council

oFHe DRASER VALLEY

‘ E Climate Action Initiative
[MCkSU r itEd RESCUELOUR a B AGRICULTURE & POOD
g (BRES Carads | WETLANDS —_

UBC| THE UNIVERSITY
{ ) engineerscanada W OF BRITISH COLUMBIA
ingénieurscanada 4
Delca

Friends of Semiahmoo Bay Society

“_r(-olla'w\

‘ M FEDERATION FEDERATION !II' SURREY LIBRARIES
OF CANADIAN  CANADIENNE DES d ‘.
MUNICIPALITIES MUNICIPALITES \ iscover-connect-inspire

STEWARDSHIPCENTRE

FOR BRITISH COLUMBIA

environmental law

A




Implementation Challenges

* Trade-offs in implementing solutions
* Regulations that preserve the status quo

* Lack of integration in coastal regulation across
jurisdictions

 Need a robust process to resolve based on values

\——T——-_—f— | 19 ..- SURREY



WHY WE NEED TO WORK TOGETHER TO MANAGE OUR COASTLINE

Jurisdiction in Coastal BC

FIRST NATIONS
{Traditional Territories and Indigenous Law)

Legislation

wildlife Act

Migratory Birds Convention Act
Species at Risk Act

Navigation Protection Act
Fisheries Act

FEDERAL

Water Sucrainahility Act
Riparian Areas Protection Act
Enviranmental Management Act

PROVINCIAL

(and e Municipal)

Dike Maintenance Act
Cdln GW Assessment Act 2012 Drainage, Ditch and Dike Act

Cda wildlife Act Env Assessment Act

* Existing freshwater habitat poses constraint i

« Existing land rights poses constraint (Agricultural 2 ( andl e
Land Reserve, Highway dedications, Railway
|ands etc_) f "d'g“?f;il“ﬁ Sl SRl e

Constitution Act, 5.35 Cda Marine Act Migratory Birds Conv Act
Cda Natl Parks Act Species at Risk Act

* Coastal regulators meeting held Nov 16, 2017 - T

COMMERCIAL/
RESIDENTIAL

~ CREEKS
FARMLAND

IR

SHORE
Land Act {tenures + leases) BIRDS
Land Title Act

wildlife Act {Wildlife Mgmt Areas) Zoning & permits

Heritage Cons Act Lease of license of accypatian {from Crown)

Dike Maintenance Act

Protected areas legislation - B
Env Mgmt Act FORAGE FISH
Env Assessment Act

Local Government Act

CULTURAL/
SPIRITUAL
ACTIVITIES

SHELLFISH

Indigenous Law Fisheries Act Cdn Env Assessment Act 2012
Treaties Oceans Act Migratory Birds Conv Act
Constitution Act, 5.35 Cda Shipping Act Matl Marine Cons Areas Act
Cda Marine Act Navigation Prat Act
CdaNatl Parks Act  Species at Risk Act
Cda Wildlife Act

Ovinership of the bed of Georgla Stralt T, ju,id waste Mpmt Plans (discharpe & env monitoring)
Env Mgmt Act Lease or license of accupation (from Crawn)

Env Assessment Act Zoning (ta municipal boundary)

Land Title Act

Prg(ecled areas legislation

4 \ CULTURAL/SPIRITUAL
VLIS . TRANSPORTATION EELGRASS g ‘ ' Acm’/[mzs
SCACIES SHIPPING i ¢ A s

S risHiNG

This descriptive material is provided by West Coast Emvironmental Law Assaciation for information purposes only. Itis not legal advice. Version 2, October 2017, prepare:

lustration only and not a3 a compl T tation of applic ry and other law.



Offsetting Environmental Impacts (Coastal Squeeze)

Cumulative Percent Additional Area
Year Permanently  drowned relative
Inundated to 2010 (m?2)

2010 6.7%

2020 7.4% 87,500

2040 8.8% 182,700

2070 11.3% 315,800

2100 14.0% 344,900
Examples:

1) Internal Cross Departmental

Collaboration Example

2) External Collaboration with Delta

with technical and secretariat

‘ support from WCEL, LFFA

INTERTIDAL AREAS AT RISK OF
PERMANENT INUNDATION FROM COASTAL SQUEEZE

today | J200 | 200

2040 B 2o
AREA BELOW MEAN TIDE
today L J2070 | 2200
2040 B 20
.__ CITY OF
B SURREY



Offsetting Environmental Impacts

Cumulative Percent

Additional Area  Proposed Habit Percent

Year Permanently Inundated drowned relative to Area to Offset Damage Offset
2010 (m?) coastal squeeze 2010 (m?)

2010 6.7%

2020 7.4% 87,500 109,000 125%
2040 8.8% 182,700 109,000 60%
2070 11.3% 315,800 109,000 35%
2100 14.0% 344,900 109,000 32%

] P o

Infrastructure Canada’s Disaster
Mitigation Adaptation Fund
encourages nature based
solutions (innovation) and
recognizes socio-economic losses
from culture, environment and
recreation

INTERTIDAL AREAS AT RISK OF

PERMANENT INUNDATION FROM COASTAL SQUEEZE

@ Sea Dams

today | J2070 [ 2200

Dykes

2040 B 200

(1) Showing incremental increase over time

(2) Potential 200-year inundation extents from coastal dyke breach or riverine flooding
(3) Coastal flooding assumes coastal dike breaching, riverine flooding assumes riverine dikes remain intact.



Example #1: Internal Collaboration

@ Habitat island

O Aquatic/salmon refuge
€ Wetland

© Amphibian pond

© Flood channel
0 Shoreline/ecology restoration
@) Native/tree planting

€ Invasive species control

S ] |PARK&

/| RIDE

* | Proposed seadam and
under bridge connection
on King George Boulevard
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© Boardwalk

() Trails/pathways
(D Pedestrian bridges
(B River access/dock
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84 acres / 3km of protected parkland:

* 82 acres of protected green space ($9.1 million/year)

e 76 acres of protected riparian area ($40.6 million/year)
* 50 acres of flood zone (200 yr flood event)

¢ 4Jacres of protected habitat islands (zero public access)
¢ 3.8 km of protected Green Infrastructure Network Corridor
® 3.5 km of walking trail/pathway network
* Archeological sensitive area

w0 vHvaHve

REACH 2 |

| O e Y e —

Learn more: Saturday February 2, 2018 1-5pm

REACH 1

The 3km linear riverfront park spans several character zones defined by unique ecologies, topgraphic conditions, adjacencies and histories.




Example #2: Living Dike

e Adaptive Process
proposed to assist
nature adapt to
rising sea levels

COLEBROOK
MARSH RESTORATION
PLANTING
FINAL
CONTRACT #4803-902C

PREPARED BY:
MarLim EcoLocicaL CONSULTING LTD.

NovEMBER 2005

Cowy 2 oF 3- City oF SuRreY

West Coast Environmental Law

Design Basis for the Living Dike

Concept
Prepared by SNC-Lavalin Inc. 31 July 2018

Document No.: 644868-1000-41EB-0001

Revision: 1




Dyke Cross Section

i
Existinlg Path

Highway 99
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Year 1 Marsh Pads g e
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10 20 30

New pads
with planting

One year old pads
ith supplemental planting

Two year old pads
W with established planting




Years 1-3 Marsh Pads

Highway 99
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Pilot Project Year 2 High Salt Marsh succession pad

Pilot Project Year 1 High Salt Marsh pad

50

New pads
with planting

One year old pads
ith supplemental planting

Two year old pads
| with established planting



Matt Osler, P.Eng., MBA
Sr. Project Engineer
coastal@surrey.ca
604-591-4657
www.surrey.ca/coastal
#SurreyCoastal
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