
INTRODUCTION
The City of Surrey is BC’s fastest growing 
municipality, accommodating approximately 
9,000 new residents annually. Surrey is 
also a coastal community that manages 
the largest flood control system in the 
province, with approximately 30 kilometers 
of dikes, located both along the coast and 
along rivers affected by coastal waters. 
Accommodating growth and planning for 
climate change is no easy task for any 
community, but Surrey is committed to 
both, in order to ensure the city can evolve 
in a viable and sustainable manner. Climate 
change is currently driving big changes to 
Surrey’s coastline, including illustrating how 
ineffective historic flood control systems 
are for current, as well as future, flooding. 
To help Surrey prepare for a changing 
climate, the City is developing a Coastal 
Flood Adaptation Strategy (CFAS) intended 
to outline the potential future impacts from 
sea level rise to Surrey’s coastline and 
connected riverine communities, and to 
identify the best adaptation options available 
over the short-, medium-, and long-term. 
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SUMMARY
Surrey manages the largest flood control 
system (dykes and sea dams) in British 
Columbia. But these historic drainage 
controls were not designed to protect its 
coastline from forecasted climate change. 
Using a bottom-up, participatory planning 
process involving competing stakeholders 
from all levels of government, private 
and public utilities, residents, farmers, 
transportation and rail companies, and 
environmentalists, Surrey embarked on a 
multi-year project to find answers on how to 
manage the on-going and ever-challenging 
climate change effects associated with sea 
level rise. Comprehensive project materials, 
including primers, videos, open house 
materials, and surveys can all be found at 
www.surrey.ca/coastal.

RÉSUMÉ
Surrey gère le plus important système 
de protection contre les inondations en 
Colombie Britannique (digues et barrages 
marins). Mais ces ouvrages de protection 
historiques n’ont pas été conçus pour 
protéger la côte contre le changement 
climatique prévu. Grâce à un processus 
de planification participatif issu de la 
base et réunissant des parties prenantes 
parfois concurrentes de tous les ordres 
de gouvernement, du secteur privé, 
des services publics, des résidents, des 
exploitants agricoles, des compagnies 
de transport et de chemin de fer et 
d’environnementalistes, Surrey a amorcé 
un projet étalé sur plusieurs années 
pour trouver les moyens de gérer les 
effets persistants et qui ne semblent pas 
s’amenuiser de la hausse du niveau de la 
mer résultant du changement climatique. 
On trouvera dans le site Web une 
documentation très complète sur le projet 
dont des introductions, des vidéos, des 
documents de rencontre et des sondages : 
www.surrey.ca/coastal.
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PROJECT BACKGROUND
From a policy perspective, Surrey has actively 
been addressing sustainability, including 
climate change and environmental adaptation, 
for approximately 10 years. Key documents 
endorsed by Surrey include the Sustainability 
Charter 1.0 (2008) and 2.0 (2016), Climate 
Adaptation Strategy (2013), Community 
Climate Action Strategy (2013), Official 
Community Plan (2014), and Biodiversity 
Conservation Strategy (2014). Collectively, 
these policy documents support Surrey 
initiating projects that address, prioritize, and 
manage serious climate-related threats.

Prior to Surrey preparing its own 
detailed policy and strategy documents, 
the Province of British Columbia developed 
new documents to address climate change 
and, in 2011, released the Climate Change 
Adaptation Guidelines for Sea Dikes and 
Coastal Flood Hazard Land Use. In this 
release, the Provincial Government outlined 
requirements for flood protection that 
municipalities were expected to meet, 
including adjusting existing protection 

measures to adequately manage for a 
1 metre rise in sea level by the year 2100 and 
for a 2 metre rise by 2200. The combination 
of these requirements, Surrey’s extensive 
policies supporting climate adaptation, and 
climate change impacts already experienced 
by Surrey, spurred the need to examine 
how sea level rise will impact land and 
infrastructure in the City. 

In 2014, Surrey’s Engineering Department 
added a new financial program to its 10 Year 
Servicing Plan funding projects that study 
priority climate change implications to the 
drainage utility. Initial studies conducted 
under this new program established and 
documented the magnitude of the technical 
challenges facing Surrey. In order to tackle 
these challenges, it was clear that a robust 
participatory process was needed. In 2016, this 
process, the Coastal Flood Adaptation Strategy, 
was endorsed by Surrey’s mayor and council as 
a long-term strategy intended to manage the 
current and ongoing threat of sea level rise.

Although originally initiated as strictly an 
engineering utility review project, due to the 

complexities of the issues related to climate 
change and the extensive community 
engagement required to adequately 
address the impacts of sea level rise, CFAS 
immediately evolved into a multi-disciplinary 
project involving the close collaboration of 
both city engineers and planners, but also 
close collaboration between Northwest 
Hydraulic Consultants Ltd., the lead 
consultant responsible for engineering 
review, and EcoPlan International Inc., the 
planning consultant responsible for working 
with the City to manage the extensive public 
consultation and decision process.

A COMPLEX STUDY AREA
Surrey’s total 324 sq. km land base stretches 
North from the Fraser River and South to 
the Salish Sea. Comprising approximately 
20% of Surrey’s entire land base, the coastal 
floodplain is a large low-lying area consisting 
of two bays (Boundary and Semiahmoo Bays) 
that are fed by three freshwater river systems 
(Nicomekl, Serpentine, and Campbell Rivers) 
(see Figure 1). 

Figure 1 – Project map.

ÉTÉ • SUMMER 2018 | PLAN CANADA 11



The area includes existing neighbourhoods 
(approximately 2,500 residents), highly 
productive farm land (more than $100 million 
in annual farm gate receipts), international, 
regional, and local transportation routes 
($25 billion in annual truck and rail freight 
traffic), parks and sensitive ecosystem 
areas (trails, beaches, natural areas, and 
an internationally-significant migratory bird 
habitat), and regionally- and nationally-
significant infrastructure (10 km provincial 
highways, 30 km rail lines, regional sewer and 
water lines, and energy transmission lines). 

Surrey’s coastal lowlands currently 
experience nuisance flooding, particularly 
during storm surge and king tide events. 
As sea levels continue to rise, flooding 
frequencies and intensities increase. 
Although the most visible, the effects of 
sea level rise on Surrey’s coastal lowlands 

are not only limited to storm surge flooding 
events that have, up until this point, been 
sufficiently managed by an extensive dyking 
system. The Study Area also has other 
significant environmental and infrastructure 
challenges that are affected by continued 
sea level rise and that need to be addressed 
in the CFAS project, including:  
• accelerated shoreline and river bank 

erosion to due to rising water levels; 
• a rising groundwater table combined with 

increased ground subsidence; 
• increased inundation of brackish water 

into farmland, reducing the function and 
viability of productive soils;

• 100+ year-old sea dams incapable of 
effectively managing rising sea levels; 

• increased coastal squeeze and loss 
of sensitive shoreline habitats due to 
rising waters; 

• existing drainage systems incapable 
of managing projected water level 
changes; and 

• required management and maintenance 
of 200+ flood boxes, 30 pump stations, and 
a complicated network of flow storage 
areas, canals, ditches, and culverts, 
incapable of managing projected water 
level changes.

Communicating the nuances of each of these 
issues and their importance to the long-term 
success of the CFAS project was one of the 
biggest challenges of the planning process. 

PLANNING AND ENGAGEMENT, 
CHALLENGES AND INNOVATION
Due to the complex study area details 
that needed to be conveyed to the public 
and to stakeholders, it was vital that any 
information shared about the project be 
clear, concise, and easy to understand. 
In order to make this happen, initial 
outreach commenced in the Crescent 
Beach Project Area, with the help of 
consultants (Ideaspace, ACT SFU, and West 
Coast Environmental Law), and expanded 
for the entire study area, where the overall 
project consultants (Northwest Hydraulic 
Consultants Ltd., EcoPlan International Inc., 
and Diamond Head Consulting) for the CFAS 
project employed an engagement strategy 
that provided innovative ways to communicate 
and share ideas. These included: 
1. Engaging advertisements: over 600 door 

knockers (Figure 2) with engaging 
graphics and participation details were 
delivered to addresses within the most 
vulnerable neighbourhoods to ensure the 
call to participate was not missed;

2. Hands-on exercises: using craft supplies, 
workshop participants created 3D options 
(Figure 3) for how to address sea level 
rise within the most impacted residential 
neighbourhood; images of these concepts 
were then included in subsequent 
webpage, brochure, presentation, and 
poster marketing products;

Figure 2 – Door knocker. Figure 3 – Public participation.
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3. Descriptive videos: in order to 
adequately explain the science behind 
the effects of sea level rise on coastal 
communities and to help participants 
visualize sea level rise and what flooding 
events could look like, descriptive, 
illustrative, and animated videos were 
used to easily and visually convey 
complex information;

4. Bus tours and “walk-shops:”  
stakeholders and public participants 
were taken directly to the Study Area and 
engaged in on-the-fly “walk-shops” to 
determine possible options for addressing 
project challenges;

5. Local resident speakers: local residents, 
farmers, and business owners were 
included as speakers at ‘walk-shops,’ 
workshops, and in marketing information 
to provide first person accounts of the 
challenges experienced in the area;

6. Community outreach: to ensure the 
broader community was engaged and 
informed about the project, various 
types of community outreach were used 
including: Green ShoresTM Shoreline 
workshops; infrastructure owners and 
operators workshops; community mailers; 
on-linesurveys; Instagram, Twitter, 
Facebook, YouTube, and LinkedIn social 
media; city website and interactive story 
maps; pop-up project outreach stations 
provided within the study area; photo 
contests; and high school and youth 
events intended to engage the next 
generation in the conversation of climate 
change and adaptation.

MULTI-FACETED PROJECT
During the early stages of public engagement 
in the CFAS project, it was recognized that 
position-based perspectives were not going to 

be effective in answering the hard questions 
on how best to adapt and manage for sea level 
rise in Surrey. To that end, the project phases 
were initially based upon the UBC CALP Local 
Climate Change Visioning Guidance Manual 
and heavily adapted by EcoPlan International 
Inc., to focus on identifying the core values of 
stakeholders, the community, and the project’s 
partner, Semiahmoo First Nation, to become a 
robust decision-making process. These phases 
include five distinct elements (Figure 4): 

Phase 1. Defining what matters  
and who is affected (Early 2016)
This phase involved extensive public and 
stakeholder engagement to establish 
an understanding of the overall problem 
and the shared values of a community. 
These shared values were instrumental in 
determining and supporting the options that 
were identified in later phases and that will 
be used to manage and address sea level 
rise in Surrey’s Coastal Areas. 

Phase 2. What can be done  
(Late 2016 – Early 2017)
This phase involved defining three action types 
under which possible outcomes could be  
classified: protect, accommodate, or retreat. 
Consultation during this phase was very 
extensive and included connecting with 
UBC School of Architecture and Landscape 
Architecture and with the Dutch Landscape 
Architecture firm LINT to share in their con-
siderable expertise in managing sea level rise.

Phase 3. What is acceptable  
(Late 2017 – Early 2018)
This is the current phase of the project. 
Coming directly from the public consultation 
in Phase 2, and based on the physical 
restraints of the project area, land tenure, 

land uses, and climate change hazards, 
20 preliminary options (e.g., status quo; 
managed retreat; coastal realignment; 
ocean barriers; and super dykes) were 
initially established. This phase is using a 
targeted framework (Figure 5) to analyze all 
20 options and determine which are more 
feasible to implement (Figures 6 and 7). 
This phase is focusing on strategically 
pairing competing interest groups during 
collaborative engagement sessions to prevent 
over-saturation of like-minded positions and 
to illustrate how community members’ values 
reflect their decision-making. 

Phase 4. How can it be done (Mid-2018)
This phase will include further refining and 
evaluating the options using more technical 
criteria to determine the actual feasibility of 
any one option and to determine if combining 
elements of options is a viable and feasible 
solution. The review results and findings will 
be fine-tuned and presented to the broader 
stakeholder community.

Phase 5. Final reporting (Late 2018)
The final phase of the project includes 
combining the final preferred options into 
a long-term strategy that will direct Surrey 
on how to proceed. The final strategy is also 
expected to influence a current and parallel 
regional project being facilitated by the Fraser 
Basin Council to develop, Lower Mainland 
Flood Management Strategy. The regional 
project will help decision-makers in all orders 
of government to make investments in flood 
management across the Lower Mainland of 
BC and incorporate sea level rise challenges 
into their decision-making processes. 

Along with providing detailed data-focused 
information to stakeholders in an engaging 
manner, CFAS was also challenged to 
overcome complacencies associated with 
decision-making, including planning in 
areas where residents within the same 
community experience different effects 
from climate change and therefore may 
support competing management options. 
These complacencies had the potential to be 
manifested in position-based participation 
at workshops, thereby narrowing and 
limiting discussions away from the broader 
issue of adapting for sea level rise. To 
counteract position-based perspectives, 
the CFAS Advisory Group supported using 
a values assessment decision-making 
framework which allowed participants to Figure 4 – Project phases.
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focus on seven values that represented the 
CFAS Study Area: residents, agriculture, 
environment, infrastructure, economy, 
recreation, and culture. Figures 6 and 7 
illustrate how these values were integrated 
into the options evaluation process.
 
PROJECT TAKE-A-WAYS
Surrey’s CFAS project is anticipated to be 
completed by the end of 2018, providing 
a more direct framework on how to move 
forward and address the myriad complex 
issues that arise from managing climate 
change and sea level rise. The project has 
completed a majority of its consultation 
resulting in notable take-aways for hosting a 
complex climate change planning process:
1. Create and foster relationships as early 

as possible. It is also vital to continue 
this throughout the entire planning 
process, particularly with key landowners 
and stakeholders. 

2. Support the project with adequate 
budgets. Communicating complex 
information requires a variety of visual 
aids that can be costly to produce.

3. Don’t hide from the real issues. Use 
language that adequately conveys the 

seriousness of the topic at hand without 
creating doom and gloom scenarios or 
excessive jargon. 

4. Don’t promise what can’t be delivered. 
From the outset CFAS clearly stated 
there were no pre-conceived answers, 
directions or solutions and there was 
no panacea on how accommodating sea 
level rise was going to be managed. 

5. Use a multi-disciplinary team. The CFAS 
project began as an engineering exercise 
but planning professionals contributed 
to the process right from the outset, 
helping bridge the gap between technical 
information and the community at large.

6. Coordinate with other municipal 
projects. It is important to coordinate 
community and stakeholder consultation 
sessions with other City events and 
projects to reduce participation fatigue.

7. Ensure supportive policies are in place 
ahead of time. It is very important to 
ensure Official Community Plans, servicing 
plans, adaptation plans, and other policy 
documents support these types of projects 
to ensure financing is available and to 
ensure Council is aware of the importance 
of planning for climate change.

8. Find community champions. It is 
important to have the community and 
stakeholders take ownership of the 
project and the outcomes; this makes 
it easier for Council to make decisions 
supporting actions that arise out of the 
planning process.

9. Identify community values. These 
were used to drive engagement and 
decision-making throughout the  
CFAS project to avoid relying solely  
on a cost-benefit analysis. 

10. Go to the study area and don’t leave. 
All the workshops, bus tours, pop-
up events, booths, and engagement 
sessions were held within the Study 
Area. This acts as a constant reminder 
of why the work is being done and what 
issues need to be addressed.

11. Use instant feedback systems. 
CFAS used electronic voting systems 
at workshops in lieu of only relying 
on written feedback sheets so all 
participants could see what the entire 
room felt about what was discussed that 
day. This eliminated the municipality as 
a middleman and helped shape a truly 
community-centric process. 

Figure 5 – Options worksheet.
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Figure 6 – Technical overview options.

Figure 7 – Options consequence table.
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CONCLUSION
Throughout the CFAS engagement process, 
Surrey heard from many residents, farmers, 
and competing stakeholders. Their feedback 
helped develop the criteria with which 
options were short-listed and evaluated. 
Community and stakeholder input also 
raised important and often difficult questions 
for the project team to consider and include 
in the overall development and assessment 
of adaptation options. From this feedback 
and additional technical analysis, fairly clear 
directions emerged, including a critical and 
shared understanding about the short-listed 
adaptation options Surrey could pursue:
• climate change and sea level rise 

demands a dramatic change in approach 
to coastal flood management over the 
medium- and long-term;

• supporting ‘no adaptation’ is not a viable 
option in the long run; and

• all adaptation options involve serious and 
difficult trade-offs – there are no obvious 
‘win-win’ solutions.

Managing for climate change doesn’t 
come with clear toolkits that will suit 
every community’s or stakeholder’s needs. 

Projects are complex and intense, evidenced 
in the CFAS project supporting thousands 
of hours of stakeholder and partner contact 
time. As the CFAS project moves forward, 
the City is committed to continuing to work 
with those impacted by sea level rise and 
to fine-tuning the current options based on 
additional technical modelling and cost and 
timing estimates. Due to the complexity of 
the issues needing to be addressed, CFAS, 
by necessity, became a multi-disciplinary, 
multi-departmental, multi-stakeholder, 
and multi-consultant project. With few 
precedents to look to, Surrey is among the 
first to tackle this issue head-on. The City 
has managed to ask the tough questions 
in an inclusive way in order to determine 
how to appropriately manage the rising 
water of the sea and its connected river 
systems while also engaging a broad range 
of groups in discussing, accepting, and 
ultimately addressing imminent climate 
change threats. 
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Surrey’s Coastal Flood Adaptation Strategy 
(CFAS) project. Carla can be reached at 
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