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“The complexity and cost of coastal 
flood protection issues are 
significant. By getting ahead of the 
issue, and setting a direction now 
for where we want to be in 100 
years, we are positioning Surrey to 
make smarter investments in the 
protection of residential 
neighbourhoods, businesses, 
significant habitat areas and 
provincially critical infrastructure.” 
 
Mayor Linda Hepner 
 

Project Overview  
 
Global sea level is rising and coastal communities like Surrey, 
face a significant challenge. City of Surrey is developing a 
Coastal Flood Adaptation Strategy (CFAS) to help prepare for 
a changing climate and to make its coastal communities more 
resilient. To be completed in winter 2018/9, the final strategy 
will outline the potential future impacts of climate change on 
Surrey’s coastline and the preferred adaptation options 
available to address them over the short-, medium-, and 
longer-terms.  
 
Launched in 2016, the project is taking a community-based, 
participatory approach and has engaged residents, 
stakeholders, and other partners throughout project, 
including First Nations, community and environmental 
organizations, business associations and groups, senior levels 
of government, farmers and the agricultural community, and 
neighbouring jurisdictions.  
 
Unique in the depth of its engagement, community involvement was a significant component of both 
developing flood management options for the three CFAS study areas — Mud Bay, Crescent Beach, 
Semiahmoo Bay – and in their evaluation and eventual shortlisting. The project included two rounds of 
assessment and engagement where potential flood management options were reviewed against several 
technical criteria and seven community-developed “values criteria.” The technical analysis included 
input from project engineers and City of Surrey staff, and with input through a partnership with 
University of British Columbia School of Architecture and Landscape Architecture and Dutch flood 
management experts, landscape architects and engineers.  
 
The participatory values assessment analyzed how each option performed against seven values criteria, 
which captured what people and partners in the study area care about most. The values criteria were 
co-developed with area residents, business owners, farmers, stakeholders, and partner organizations 
(Semiahmoo First Nation) through a series of workshops and focus groups (refer to Appendix B for 
details). The seven values criteria were:  

• Residents: Number of people permanently displaced by the option and anticipated health and 
safety impacts  

• Agriculture: Amount of agricultural land permanently lost due to the option 
• Environment: Anticipated impact (positive and negative) to wetland habitats, freshwater fish 

habitat and riparian areas that could be expected from the option  
• Infrastructure: Transportation and utilities service disruptions that could be expected from the 

option  
• Economy: Permanent loss of businesses that could be expected from the option  
• Recreation: The diversity of recreation opportunities (positive and negative) that could be 

expected from the option  
• Culture: Semiahmoo First Nation cultural impacts that could be expected from the option  
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Climate Change and Surrey’s Coastal Floodplain  
 
Surrey’s coastal floodplain makes up about 20% of Surrey’s entire land area. This large, low-lying area 
stretches from Boundary Bay and Mud Bay along the Nicomekl and Serpentine Rivers towards 
Cloverdale and Newton. The floodplain also includes the Campbell River/Semiahmoo Bay area near 
White Rock and Semiahmoo First Nation.  
 
As a natural floodplain, the area has regularly experienced some coastal flooding over the years from 
high tides and storm surges, and river floods which are typically caused by rain storms and rapid snow 
melt. River flooding can also be influenced by high tides and storm surges. Over the last century, flood-
control infrastructure has been put in place to enable the land to be used by the community.  
 
The changing climate means that the historic controls (e.g., dykes, pumps, drainage ditches) put in place 
by the City of Surrey to limit flood damages will be ineffective in limiting future flood damage as sea 
levels continue to rise. Today, Surrey maintains the largest dyking network in BC. Sea level rise is 
forecast to significantly increase dyke vulnerability and expose low-lying infrastructure along the 
shoreline to flooding. By 2040, dyke infrastructure nearly 10km inland is expected to become 
vulnerable. 
 
In the short-term, Surrey can expect more nuisance flooding and more frequent and severe flooding 
from storm surges, while over the longer-term we can expect even greater challenges. Projected 
impacts for Surrey’s coastal area include higher sea levels, increased frequency and intensity of storms 
and storm surges (when water is pushed ashore by wind and waves), more erosion of the coastline, 
impacts on infrastructure, loss of beaches and coastal ecosystems, soil salinization, and groundwater 
pooling.  
 
CFAS Study Area Snapshot 
 
Communities and People 

• Many residential areas and neighbourhoods 
• Semiahmoo First Nation 
• 2,500+ residents 
• Approximately 20% of Surrey’s land area 

 
Local and Regional Economy 

• Over 60 sq. km of Agriculture Land 
• 3,500+ direct employment 
• Over $100 million in annual farm gate revenue 
• Over $1.5 billion in assessed property value 
• Almost $25 billion annual truck and rail freight traffic 
• About 10% of the Agricultural Land Reserve in Metro Vancouver 

 
Parks and Environment 

• Regional and City parks, beaches and recreation areas, including Surrey’s only public ocean 
beach 

• Significant natural areas with very high biodiversity values, including foreshore, riparian and 
coastal areas 

• Internationally important migratory bird habitat 
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Infrastructure 
• 13km of Provincial Highways 
• Over 200,000 vehicle trips a day 
• 31km of railway (freight and passenger) 
• Regional sewer and water lines 
• Major power transmission lines 
• Natural gas pipelines 

 

Project Engagement Strategy 
 
Given the complexity of the issues the project addresses, the planning process was designed to be 
adaptive and flexible, and has accommodated new stakeholders and information (project learning) as it 
moved forward over the past two and a half years. 
 
Strong engagement with internal and external stakeholders and partners was a core project objective 
for the City, and has been paramount to the success of this Project’ public discussion, awareness, and 
acceptance/support of emerging directions as well as the difficult trade-offs they entail.  
 
At Project outset, three linked frameworks were produced: a Decision Support Framework, a 
Stakeholder Engagement Framework and an integrated Communications and Media Framework. The 
Decision Support Framework detailed the Project’s overall participatory, community values-based 
planning approach, methods, data needs, and decision points.. It was closely integrated with a 
Stakeholder Engagement Framework, which guided the consultant team’s work in gathering input and 
feedback for CFAS, and a Media and Communications Framework, which laid out a process to inform the 
local community and stakeholders, and support productive change management given the significant 
challenges posed by sea level rise. 
 
Figure: CFAS supporting and integrated engagement and collaborative decision-making frameworks  
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The broad goals of the Stakeholder Engagement Framework were to: 
 

• Ensure engagement was linked to, and integrated with the project’s overarching, 
participatory, decision-making process and Decision Support Framework 

• Ensure engagement was consistent with City of Surrey’s guiding Consultation Principles.  
• Ensure that a broad range of stakeholders were meaningfully engaged, and able to 

participate at key decision points through the process.  
• Set out clear goals and objectives for project engagement and communications at each 

phase of work so that stakeholders and partners understood how they could participate and 
how their input was incorporated at key project decision points. 

• Achieve higher IAP2 participation standards (i.e., involve, collaborate, empower). 
• Educate stakeholders, partners and the public on coastal flood hazards, climate change and 

sea level rise, and adaptation pathways. 
 
Engagement Principles 
 
CFAS engagement was based on the City of Surrey’s guiding Consultation Principles. The following 
principles were of particular importance: 
 

• Two-Way Communication: Communication between the project planning team and 
stakeholders will be timely, responsive, transparent, collaborative, and provide opportunities for 
the engagement of the community, stakeholder groups, and the community at large at each of 
the five project phases. 
 

• Respectful Partnership: The project planning team and stakeholders will work to build and 
maintain relationships that reflect constructive, respectful, meaningful, inclusive, and 
compassionate partnerships aimed at achieving outcomes built upon all voices.  

 
• Inclusive Public Process: Working with the City, the project planning team will work to ensure 

that public process is accessible to the broad community via many communication modes, will 
encourage the equal involvement of stakeholder groups who wish to be heard, and will 
acknowledge the value of all participant views.  

 
• Balance: The project planning team and stakeholders will work to acknowledge and understand 

the diverse needs and priorities that exist within the communities, and as partners shall commit 
to balancing these with the interests of the wider community.  

 
• Early Involvement: Working with the City, the project planning team will work to ensure that 

various input options are in place to enable stakeholder involvement through all project phases. 
Multiple methods of participation will be provided to help ensure that stakeholders who cannot 
attend project meetings or workshops can provide feedback through other methods.  

 
• Transparency: The CFAS process will provide substantive opportunities for input and feedback 

through all project phases, and include robust participation opportunities at key decision points. 
 

• Knowledge and Education: Coastal flooding and climate change are serious and important (and 
inter-related) issues that demand informed input from stakeholders. Community education and 
learning will be a part of most project phases. 
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 The application of IAP2 (International Association for Public Participation) Best Practices of 
Engagement also helped implement and achieve City Consultation Principles, and meet Surrey’s 
broader CFAS goals: Increase awareness and understanding of climate change and coastal 
flooding; 

 Build adaptive capacity and coastal community resilience; and 
 Strengthen relationships with implementation partners and stakeholders.  

 
This table illustrates the various levels of engagement employed throughout our process.  
 
Table: CFAS Engagement – IAP2 levels 
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Stakeholders and Partners  
 
The CFAS project engaged a range of stakeholder groups and partners using various avenues and 
approaches. Project stakeholder groups included the following:  
 

• CFAS Steering Committee: An internal, inter-department City of Surrey project working group 
made up of senior staff from Engineering (project lead; Drainage, Utilities, Transportation, 
Communications), Planning & Development (Community Planning), Parks, Recreation & Culture 
(Parks Planning, Sustainability Office), and Finance & Technology (Risk Management, Finance). 

 
• CFAS Advisory Group: A volunteer group of representatives from key partner and stakeholder 

organizations and agencies. The group met several times over the course of the project and 
were an integral part of the decision-making process. Members included:  

o Local governments: Semiahmoo First Nation, City of White Rock, City of Delta, Metro 
Vancouver 

o Agencies & Ministries: Department of Fisheries and Oceans (DFO), Ministry of 
Transportation and Infrastructure (MoTI), Ministry of Forest, Lands and Natural 
Resource Operations and Rural Development (FLNRORD), Fraser Basin Council, BC 
Climate Action Secretariat, Emergency Management BC (EMBC), Provincial Agricultural 
Land Commission (ALC) 

o Environment & Recreation: Ducks Unlimited Canada, Friends of Semiahmoo Bay 
Society, Stewardship Council of BC (Green Shores), Little Campbell Watershed Society, 
Nicomekl Enhancement Society,, Surrey Environmental Partners, Ducks Unlimited 
Canada, Bird Study Canada 

o Utilities & Transportation: BC Hydro, Ministry of Transportation and Infrastructure 
o Agricultural: Ministry of Agriculture, Delta Farmers’ Institute, Hopkins Berry Farm, 

Kooldale Farms, Lindrian Farms, M&M Pacific Coast Farms, Mud Bay Dyking District, 
Winners Holstein Ltd. 

o Residents & Business: Crescent Beach Property Owners Association, Surrey Board of 
Trade, Fraser Valley Real Estate Board, Anderson Walk Strata, Surrey Heritage Advisory 
Commission, Westland Insurance Group, Insurance Bureau of Canada, residents at large. 

o Academic/Other: UBC SALA (School of Architecture and Landscape Architecture), 
Engineers and Geoscientists BC 

 
• City of Surrey Committees and Stakeholder Groups: Project staff made introductory 

presentations and follow up presentations as requested to existing City of Surrey committees 
and stakeholder working groups at regularly scheduled meetings and special presentations. 
These standing committees included: 

o Transportation and Infrastructure Committee (TIC) 
o Lowland Dyking Stakeholder Group (LDSG) 
o Agriculture and Food Security Advisory Committee (AFSAC) 
o Environment Sustainability Advisory Committee (ESAC) 
o Parks, Recreation and Sport Tourism Committee (PRSCTC) 
o Development Advisory Committee (DAC) 
o Public Art Advisory Committee (PAAC) 
o Surrey Heritage Advisory Commission (SHAC) 

 
• Semiahmoo First Nation: With its principal Reserve occupying the majority of one study area, 

and cultural, traditional use and archeological sites found throughout the other two CFAS study 
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areas, Semiahmoo First Nation was a core project partner who was engaged through a parallel 
process, in addition to participating on the Advisory Group.  Meeting minutes are included in 
appendix G. 
 

• CFAS Focus Groups: Themed focus groups for the farming and agricultural community, residents 
and businesses, and environmental and community organizations were organized to support the 
community values elicitation phase of CFAS. These were supported by directed engagement 
sessions with strata councils from the area.  
 

• CFAS Workshops: Workshop were held with Land Stewardship Groups, Coastal Regulators, 
Infrastructure Owners/Operators, and Emergency Responders that included additional input 
from many of the organizations involved in the CFAS Advisory Group, but also included: BC 
Agriculture and Food Climate Action Initiative, Vancouver Fraser Port Authority, Delta Farmland 
& Wildlife Trust, West Coast Environmental Law, Engineers Canada, BC Ambulance Services, 
RCMP, Canadian Coast Guard, BC Climate Action Secretariat, FortisBC, Surrey Fire Services, 
Burlington Northern Santa Fe Railway, A Rocha Canada, Surrey Search and Rescue, Shaw, 
Ministry of Environment, SRY Rail Link, and Telus. 
 

• General Public: Broader-scale engagement involving general outreach activities and events in 
both in-person and digital formats, project open houses, pop-up events in the study areas, a 
travelling community road show (featuring a 6 metre sea level rise banner that illustrated the 
anticipated height for dykes by 2100), and exhibits at community events and festivals 
throughout Surrey (e.g., Party for the Planet). Special emphasis was placed on engaging with 
younger generations. While children and youth are often not involved or specifically targeted in 
many municipal outreach activities, project organizers recognized that younger generations will 
be significantly influenced by the CFAS decisions being made today. Elementary and secondary 
school students were engaged through classroom sessions an activities on sea level rise and 
CFAS adaptation options, while university students (University of British Columbia and 
University of the Fraser Valley) were invited to collaborate with the CFAS team to gain valuable 
experience in the fields of human geography, community planning and landscape architecture, 
as well as to provide their own feedback on the CFAS project. 
 

 

Figure: (left to right) CFAS residential focus group, CFAS community outreach (Party for the Planet), CFAS 
community roadshow and sea level rise banner at the Surrey Central public library   
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Methods 
 
A range of stakeholder engagement activities (e.g., surveys, focus groups, strategy sessions, workshops, 
open houses), visual materials (e.g., 2D and 3D simulations, project videos, process graphics and 
illustrations), and communication channels (e.g., project website, on-line surveys, project post cards and 
door hangers, social media) were used . Table 1 summarizes general engagement and outreach avenues 
and tools and Appendix A includes samples of the materials developed to support the project 
engagement and consultation. 
 
You Engagement was conducted and summarized in Appendix E through direct engagement in a number 
of classrooms and events.  
 
Through the multi-year consultation, the CFAS Team actively sought to meet the needs of participants 
and monitored feedback on the engagement through workshop exit surveys summarized in Appendix D. 
 
Additional consultation and engagement was completed through parallel processes that described in 
Appendix H for specific sectors with financial support through the Federation of Canadian Municipalities 
(FCM) Municipalities for Climate Innovation Program.   
 
Based on stakeholder input that the project incorporate approaches and expertise developed in the 
Netherlands, a delegation of experts attended met with stakeholders, participated in technical 
knowledge exchange and prepared a research report.  This process is described in Appendix I and was 
supported by the Dutch Creative Industries Fund with assistance from University of British Columbia’s 
School of Architecture and Landscape Architecture, through Dr Kees Lokman. 
 
Reporting on project activities to City of Surrey Council is included in Appendix J. 
 
 
Table 1: CFAS Engagement Avenues and Tools  
TOOL/AVENUE DESCPRIPTION 

Project 
Webpage 

All project materials were posted on a comprehensive project website 
(www.surrey.ca/coastal) that functioned as the principal information portal for CFAS 
and provided opportunities for ongoing public feedback and engagement.  

City E-news 
City Speaks (market research) and e-newsletter email marketing tools such as 
Sustainability, Public Participation, and Inside Your City reaching thousands of 
subscribers. 

Social Media 

From surveys and videos to event advertising, CFAS used Surrey’s established social 
media channels (Twitter, Instagram, Facebook) throughout the project. Over 100,000 
social media impressions were made during the first three phases of work.  Additional 
details are available in Appendix F. 

Traditional 
Media 

Traditional media coverage of the project was extensive with coverage on CBC’s Early 
Edition, The Current (national) and On the Coast, Radio Canada’s L’heure du Monde, 
and articles in the Surrey Now Leader, Peace Arch News, Vancouver Sun, The 
Province, Globe and Mail (BC Edition), Vancouver Courier, Western Producer and 24 
Hours Newspaper, reaching over 100,000+ Metro Vancouver residents. 

Open Houses 
Two Open Houses were held during the first three phases of the project. The drop-in 
style events included activity stations for participants to provide information on 
coastal flooding issues, values, and preliminary adaptation options.  

Community Over the course of the first three phases of work, the CFAS project took advantage of 

http://www.surrey.ca/coastal
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Events and 
Meetings  

opportunities to present at community events (e.g., lowland dyking meetings and 
irrigation meetings,) and ongoing community meetings, including dyking annual 
general meetings, property owner association annual meetings and through 
information kiosks at community events (e.g., neighbourhood house anniversary 
celebrations, Party for the Planet, Youth Fest, World Oceans Day, teachers’ 
professional development days). Additionally, CFAS-specific pop-up events were 
organized, (e.g., info booths at SFU Surrey, Surrey libraries and Crescent Beach). 

ESRI Story 
Maps 

Three Story Maps were developed by City staff on the three study areas. The story 
maps were available on the City website, through social media, and at community 
venues using stand-alone kiosk with a project iPad. The links are: 

• From Rivers to Rails: How Flooding and Transportation Infrastructure Interact 
in the Surrey Lowlands 

• Crescent Beach: Dynamic, Beautiful, and Ever Changing  

• From Salt Marsh to Farmland: How Flood Control Supports Surrey's 

Agricultural Heart 

3D Models 

Table size and small hand held models of the coastal floodplain were developed using 
Open Data and printed using a 3D printer.  The models assisted participants at 
workshops understand the terrain in a more tangible way.  The table size model was 
incorporated in the temporary project outreach station. 

Outreach 
Station 

A project outreach station consisting of various materials supported pop up project 
information tents that were staffed in the community, as well as supporting 
temporary information kiosks rotated through various civic facilities in Surrey.  
Spacing permitting, materials included a 6 metre tall banner depicting sea levels and 
storm surges, a free standing banner with a project map, a table size 3D Model and 
various paper materials (Project Primers and rack cards) and an iPad with project ESRI 
Story Maps on display. 

Project Videos 

Three project videos were produced over the first three phases of project work. The 
first video (which has been viewed 1,200 times on YouTube) provided an overview of 
the project and the challenge it addresses. A second video provided an overview of 
Surrey’s current flood management system. And a third video was used to help 
support an “Options Survey” and illustrated shortlisted options. 

Project 
Primers 

A set of two printed Primers were developed for the project. The graphically-rich 
documents were developed to introduce the project and provide a clear overview of 
Surrey’s coastal flooding and sea level rise management challenge, as well as the 
community, stakeholder and partner values at stake. The second series were used to 
present the shortlisted options for the three study areas and to provide an overview 
of both the decision/evaluation process and the performance of the flood adaptation 
options.  

 
Results 
 
The graphic on the following page provides a summary of engagement and outreach highlights during 
the Project’s first three phases.  Detailed results of engagement and outreach are summarized in 
Appendix B for Phase 1 and Appendix C for Phases 2 and 3. 

https://surrey.maps.arcgis.com/apps/MapSeries/index.html?appid=cbd03c3fb60540a1947d0e6ba06c234b
https://surrey.maps.arcgis.com/apps/MapSeries/index.html?appid=cbd03c3fb60540a1947d0e6ba06c234b
https://cosmos.surrey.ca/external/tools/CrescentBeach/
https://surrey.maps.arcgis.com/apps/MapSeries/index.html?appid=c9907935a5c34260a01e1fdd84c8ade3
https://surrey.maps.arcgis.com/apps/MapSeries/index.html?appid=c9907935a5c34260a01e1fdd84c8ade3
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Lessons Learned and Challenges 
 
Throughout the engagement process, the project team heard from many directly affected residents, 
farmers and 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 options development and 
assessment.  
 
From this feedback and additional technical analysis, fairly clear directions began to emerge around the 
short-listed adaptation options Surrey could pursue (refer to Appendix C).  Furthermore, underlying 
these directions, a few critical and shared understandings emerged:  
 

• Climate change and sea level rise demands a dramatic change in approach to coastal flood 
management over the medium-term and long-term. 

• No adaptation is not an option over the medium- and long-terms. 
• All adaptation options involve serious and difficult trade-offs; there are no “silver bullets.”  

 
Another equally important understanding that emerged is that all of the short-listed options would be 
phased in over time based on observed sea level rise. While there is no avoiding an eventual 1 metre 
increase in sea levels in the future, today, the rate and pace of sea level is still uncertain. Recognizing 
this, over the coming years or decades, current conventions (i.e., maintaining existing dykes) will be 
appropriate and a carefully considered phasing approach to transition into a more sustainable long term 
approach. However, the flood risk will increase over time and investment and land use decisions will 
increasingly need to align with the longer-term approach and option selected.  
 
The short-listed options that resulted from the process are all are far from easy. They are all very 
difficult, complex and costly options where some stakeholders are clearly more impacted than others. 
With few precedents to look to, the City of Surrey is amongst the first to ask these hard questions. 
Nonetheless, it is committed to continuing to work with those impacted as the CFAS project goes 
forward into the next phases with the final preferred options and future implementation.  
 
At project outset the Stakeholder Engagement Framework identified some potential psychological 
challenges, or barriers, that could be expected as a result of the scale and scope of the complex 
challenges posed by climate change and coastal flooding, including:  
 

• Protection motivation: The concept that stakeholders and partners may need to feel a certain 
degree of personal threat before they are motivated to make behavioural changes and/or trade-
off decisions around CFAS options. The behavioural challenge may also support stakeholders 
and partners in having an anchor bias in protection-based adaptation pathways versus other 
pathways (i.e., accommodate, retreat). 

 
• Psychological distancing: The concept that stakeholders and partners may distance themselves 

from large scale, long-term challenges like climate change and coastal sea level rise by 
disconnecting themselves from its implications. For CFAS, stakeholders and partners may want 
to underestimate the coastal flood risk they face as a means of psychologically managing the 
challenge. 

 
• Displacing risk: The concept that stakeholders, particularly people living and working in 

vulnerable, at-risk areas will tend to direct their attention towards the most immediate concerns 
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(e.g., winter storm protection works) while ignoring the longer-term climate and coastal 
flooding risks and hazards perceived to be either happening too far in the future or with 
associated uncertainties.  

 
Additionally, a fourth challenge - Expectations Management - was identified while refining the planning 
process for the broader CFAS. This challenge emerged from the initial work to study and engage the 
community on sea level rise in Crescent Beach through a series of community meetings took place in the 
principal residential area in the study area and a highly valued heritage neighbourhood that provides 
access to Surrey’s only coastal beaches. 
 

• Crescent Beach residents expectations management: Project outreach started with the 
Crescent Beach community meeting Series which included a design charrette, which focused 
on the “protection” adaptation pathway. The charrette series provided initial dialogue with 
the community and the values and input received shaped the overall CFAS workplan. While 
facilitators and City staff were careful to let participants know that their work was purely 
exploratory in one of several adaptation pathways, it resulted in a bias towards protection 
for the community. The design charrette served to provide meaningful input into the CFAS 
project. A particular insight from this work was the development of the ‘Barrier Island’ 
concept that was possible through a research by design approach that allowed participants 
to work through the challenges of structural adaptation approaches with City staff. During 
Phase 1 of CFAS efforts were made to more broadly frame the project and clearly establish 
project expectations at the outset, including the range of adaptation options to be explored 
and the process by which they will be evaluated. In addition, to provide better alignment 
with the project’s overarching strategy (Surrey Climate Adaptation Strategy) and to help 
overcome the “protection bias”, the CFAS project itself was renamed, from Coastal Flood 
Protection Strategy to Coastal Flood Adaptation Strategy. 

 
Each of these challenges did emerge through the first three project phases. However, each was 
effectively managed through project engagement and outreach. Other key lessons that emerged from 
the first phases of CFAS engagement include: 
 

• Create and foster relationships as early as possible. CFAS is addressing a serious challenge 
with equally serious trade-offs. Effectively engaging the community in such value-laden and 
difficult discussions requires trust and a good relationship with partners and stakeholders. 
Building these relationships takes time and cannot be rushed. This is also vital to continue 
through the entire planning process, particularly with key landowners and stakeholders. 
Prior to commencing the project, relationships were developed with key organizations. This 
included organizing a peer learning exchange with the Urban Sustainability Directors 
Sustainability Network (a peer-to-peer network of local government professionals from 
cities across the United States and Canada) which brought together other local governments 
in BC and Washington as well as external groups such as the UBC Collaborative for Advanced 
Landscape Planning and the Fraser Basin Council. 
 

• Support the project with adequate budgets. Engagement is time consuming and expensive. 
Communicating complex information requires a variety of visual aids that can be costly to 
produce. For this comprehensive engagement process, most of the visual aids developed 
were either utilized for multiple events, refined over time with participant feedback to 
become more effective, or modified slightly for a different audience resulting in significant 
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economies of scope (i.e. similar graphics developed for the Primers were utilized with in the 
CFAS online videos). 

 
• Be transparent, honest and don’t hide from the real issues. Use language that adequately 

conveys the serious of the topic at hand without creating doom and gloom scenarios or 
using excessive jargon. Do not promise what cannot be delivered .From the outset, CFAS 
clearly stated that there were no pre-conceived answers, directions or solutions and no 
“silver bullet” to accommodating or managing sea level rise and coastal flooding. 

 
• Find community champions. It is important to have the community, stakeholders and 

partners take ownership of the project and outcomes; this will make it easier for Council to 
make decisions supporting difficult actions that arise out of the planning process.  
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Appendix A: Sample Materials 
 
The following worksheets and project materials provide offer some highlights of the range of materials 
produced and used to support community, stakeholder and partner engagement. 
 

• CFAS Primer Part I: Project overview, Surrey's floodplain, and coastal flooding hazards: available 

at http://www.surrey.ca/files/CFAS-primerpart1.pdf 

• CFAS Primer Part II: Chapter 1 Mud Bay: available at http://www.surrey.ca/files/CFAS-

primerpart2.pdf 

• CFAS Primer Part II: Chapter 2 Crescent Beach: available at http://www.surrey.ca/files/CFAS-

primerpart2CB.pdf 

• CFAS Primer Part II: Chapter 3 Semiahmoo Bay: available at http://www.surrey.ca/files/CFAS-

primerpart2SB.pdf 
• Project Postcard (included below) 
• Project door hanger (included on the following page) 
• Option Evaluation worksheet (included on page 18) 

 
 

 

 
Figure: CFAS Project Postcard (front and back) 

http://www.surrey.ca/files/CFAS-primerpart1.pdf
http://www.surrey.ca/files/CFAS-primerpart2.pdf
http://www.surrey.ca/files/CFAS-primerpart2CB.pdf
http://www.surrey.ca/files/CFAS-primerpart2SB.pdf
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Figure: CFAS Project Door Hanger (front) 
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Figure: Option Evaluation Worksheet 
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Appendix B: Phase 1 Consultation 
 
As part of Phase 1 a CitySpeaks Omni Panel survey was conducted to better understand Surrey 
resident’s level of awareness of sea level rise and flooding issues and risk perception. The results of the 
survey were presented to the City of Surrey Council and included in the CFAS Annual Council Report 
2017, Appendix “II”, available at http://www.surrey.ca/bylawsandcouncillibrary/CR_2017-R246.pdf  
 
Listing of relevant CFAS concerns 
This list was developed from CFAS Phase 1 consultation including an online survey on values and the 
sector based Focus Groups.   This information was used to develop indicators to compare potential 
adaptation options against. 
 
Note 1: the order of concerns listed does not suggest anything about priorities or ranking of concerns. 
Note 2: the column direction of preference indicates preferred numerical direction 
 

Areas of Concern Stakeholders Concerns Measures Direction of 
Preference 

Residents / 
Community 

Adverse impacts to Semiahmoo First 
Nation Constructed scale using SFN input Lower 

People permanently displaced  # of people permanently displaced  Lower 

People temporarily displaced  # of people temporarily displaced in 
severe flooding events Lower 

Damages to homes $M of damages to homes Lower 
Loss of property value $M lost in residential property values Lower 
‘At risk' people adversely impacted 
(e.g. seniors) 

Social Vulnerability Index (SVI) 
weighted displacement Lower 

Health, well-
being & public 

safety 

Public safety Loss of life or injury Lower 
Emergency service disruption Constructed scale Lower 

Well water adversely impacted Constructed scale of likelihood of 
adverse impacts to drinking water Lower 

Adverse community impacts Constructed scale  Lower 

Adverse aesthetic impacts Constructed scale of loss of views 
and streetscape Lower 

Adverse impacts to heritage buildings, 
historic sites & Semiahmoo cultural 
sites 

Constructed scale Lower 

Recreation 

Impacts on parks & open spaces # hectares of parks & open spaces Higher 

Diversity of recreational opportunities Constructed scale Higher 
Access to trail network # of trail access points  Higher 
Access to water (river & ocean) # of water access points  Higher 
Impacts to beach area # ha of beach area  Higher 

Impacts to recreational amenities 
(marina, swim club, etc.) Constructed scale  Lower 

Environment Impacts to estuarine marsh, intertidal 
mud flats, shallow water 

# hectares of estuarine 
marsh/intertidal mud flats/shallow 
water 

Higher 

http://www.surrey.ca/bylawsandcouncillibrary/CR_2017-R246.pdf
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Areas of Concern Stakeholders Concerns Measures Direction of 
Preference 

 

Impacts to wetlands, riparian areas 
(natural areas within 30m of 
freshwater), freshwater fish habitat 
(freshwater river, freshwater lake) 

# hectares of wetlands, riparian 
areas, freshwater fish habitat  Higher 

 Impacts to natural forested areas that 
are greater than 1ha  

# hectares of forested areas greater 
than 1 ha Higher 

 Impacts to natural shrub/old field 
habitat areas  

# hectares of natural shrub/old field 
habitat  Higher  

 Impacts to biodiversity Biodiversity index of habitats  Higher 

 
Contaminants released into 
environment 

# of sites with potential 
contaminants released Lower 

 Barriers to fish migration  # of fish barriers on major rivers Lower 

Infrastructure 

Damage to services infrastructure $M Lower 
Damage to transportation 
infrastructure $M  Lower 

Disruptions to transportation Constructed scale  Lower 
Disruptions of services Constructed scale  Lower 
Recovery time of transportation 
corridors 

Weighted scale of time it takes to 
restore transportation corridors Lower 

Recovery time of services Weighted scale of time it takes to 
restore services  Lower 

Agriculture 

Permanent loss of agriculture land # hectares lost of designated 
agricultural lands Lower 

Loss of agricultural productivity (soil 
salinization) Constructed scale Lower 

Damage to agriculture assets 
$M of damages to agriculture assets 
(buildings, machinery, inventory, 
animals, plants) 

Lower 

Impacts of flooding on crops % land meeting ARDSA standard Higher 
Impacts of flooding on livestock % livestock impacted/lost Lower 
Regional and local food security Constructed scale Higher 

Loss of family livelihood  
% or # of farmers that have a 
significant loss of ability to farm and 
loss of intergenerational knowledge 

Lower 

Local Economy 

Economic losses to agricultural sector $M Lower 
Adverse employment impacts # of jobs from baseline Lower 
Permanent loss of businesses # of businesses permanently closed Lower 
Business interruptions $M Lower 

Damages to business assets (buildings, 
inventory, etc.) $M Lower 

Regional 
Economy 

Disruption of goods movement $M Lower 
Disruption of regional services $M Lower 

Disruption of international services 
(electricity sold to USA) $M Lower 

Regional and provincial economic 
losses (indirect & multiplier) $M Lower 
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Areas of Concern Stakeholders Concerns Measures Direction of 
Preference 

Flood 
Management 

Options 

Robustness to unknown future Constructed scale of option 
robustness Higher 

Public support/acceptability Constructed scale of option 
acceptability Higher 

Public awareness of risks and options # of ppl engaged in planning process Higher 

Capital cost of flood management 
option 

$M (discounted present day value 
for full lifecycle of option) Lower 

Operational cost of flood management 
option 

$M (discounted present day value 
for full lifecycle of option) Lower 

Considerations: 
• Several objectives are dependent on the transportation and service objectives. For example, 

business interruptions, emergency service disruptions and employment impacts are dependent 
on services and transportation access. 

• Several indicators are temporal and we need to define how we are defining this. For example, 
business interruptions or people temporarily displaced 

• In the infrastructure category recovery time and disruption need to be better define to ensure 
they are independent 

• Mark Robbins to review agriculture category 
• Lifecycle accounting. Ensure that if an option is last for 50 years and another 80 years. That the 

lifecycle accounting is able to capture this to make comparable judgements 
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Appendix C: Phase 2 and 3 Options Selection and Prioritization 
Appendix C summarizes the adaptation options selection and prioritization process, together with the 
feedback received through the engagement process of Phase 2 (What Can We Do?) and 3 (What Is 
Acceptable?). It is organized in five sections representing one for each of the three CFAS study areas 
(Crescent Beach, Mud Bay, Semiahmoo Bay), Overall findings and Community Associations responses. 

Through Phase 2, What Can We Do, over 20 concepts were co-developed with community and 
professional stakeholders, followed by high-level feasibility analysis, further community review, and 
refinement and technical analysis. This process of co-developing, refining and shortlisting the full suite 
of options that had potential viability is depicted in Figure 1.  

 

Figure 1 CFAS option development and short-listing process. 

The feasibility analysis utilized the criteria developed in Phase 1, What Matters Most and Who Is 
Affected, depicted in Appendix B. A single representative indictor for each of the thematic areas was 
used in the evaluation. No weightings were applied to the evaluation, but rather a summarizing heat 
map format was presented to assist participants in developing their option preferences. Evaluations 
were presented to participants through a Draft Preliminary Options Primer. The Draft Preliminary 
Options Primer was updated with each round of workshops with technical refinement and to include the 
additional stakeholder input from the previous workshop.  

Workshops were held focusing on each of the three CFAS Study Areas - Mud Bay, Crescent Beach, 
Semiahmoo Bay - to refine the analysis, improve options and explore whether any viable options were 
missing. Real time response technology was used at each workshop to provide all participants the 
opportunity to be heard and stay engaged in the process, with results summarized in the appropriate 
section of this Appendix.  Based on this input, the options list was reduced to a maximum of four options 
for each study area and a further round of workshops was conducted. The details of the workshops 
focusing on each of the study areas are summarized below. 
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Crescent Beach 
On February 21st, 2018 a Crescent Beach options prioritization workshop was held in Crescent Beach at 
Beecher Place. The 3.5 hr long workshop involved 46 participants who undertook a series of 
prioritization activities regarding each of the shortlisted adaptation options for Crescent Beach: 

• No Adaptation (baseline) 
• Expanded Edge 
• Barrier Island 
• Mud Bay Barrier 
• Managed Retreat 

More detail about these options can be found in the CFAS Primer Part II: Chapter 2 Crescent Beach, 
available at http://www.surrey.ca/files/CFASprimerpart2CB.pdf. 
An Open Community Survey was launched on March 13, 2018 and closed on April 6 utilizing the City’s 
online survey platforms and was publicized through various City communication channels including e-
newsletters, social media platforms, and multiple locations on the City of Surrey website. External email 
lists, including the Crescent Beach Property Owners Association, were leveraged to invite their members 
to complete the survey as well. For a portion of the survey period, the same survey was available to the 
CitySpeaks Community Panel. A total of 609 responses were received online, referred to as the “Surrey 
Survey”. A similar in-person in-field survey was completed on February 3, 2018 by University of the 
Fraser Valley Geography and Environment students, who collected 82 surveys to support a class 
assignment and to inform the City’s work. Many respondents requested that an online version be made 
available to be more inclusive. While the results of the in-person survey were similar to the online 
survey, as the technique was different, the results are not included here and are available upon request. 

Awareness of coastal flooding risks in Surrey 
The chart below shows the varying levels of awareness of Surrey’s coastal flooding risk by Crescent 
Beach participants. The responses are segregated by those who own property in Crescent Beach and 
those who do not. 

 

Figure 2. Awareness of coastal flooding risks in Surrey. Crescent Beach survey responses segregated. 
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http://www.surrey.ca/files/CFASprimerpart2CB.pdf


Coastal Flood Adaptation Strategy (CFAS) – Project Engagement Summary 24 

Results indicated that approximately two-thirds (68%) of Crescent Beach property owners are highly 
aware (either “very” or “extremely” aware), while non-property owners are mostly somewhat aware 
(either “slightly” or “moderately” aware; 60% in total) and 38% indicate that they have a high level of 
awareness of flooding risks (either “very” or “extremely” aware). 

Importance of sea level rise and coastal flooding 
Participants were asked “By comparison to other issues Surrey is facing, how important is the issue of 
sea level rise and coastal flooding?”  Again, responses are segregated by those who own property in 
Crescent Beach and those who do not in Figure 3.  Although the total percentage of responses indicating 
equal or greater concern is similar between the two groups (75% of property owners and 68% of non-
owners), there is considerably more polarization among Property Owners.  The percentage of Property 
Owners indicating the issue to be either much more important, or not at all important, is nearly double 
that of the non-owners. 

 

Figure 3. Importance of sea level rise and coastal flooding. Crescent Beach survey responses. 

20% 
23% 

32% 

14% 

9% 

2% 

10% 

16% 

42% 

24% 

5% 
3% 

0%

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

Much more
important

Somewhat more
important

Equally important Somewhat less
important

Not at all
important

I don't know/ not
sure

Crescent Beach Property Owner Non-owner



Coastal Flood Adaptation Strategy (CFAS) – Project Engagement Summary 25 

 

Figure 4. Importance of sea level rise and coastal flooding. Crescent Beach survey responses combined. 

 

Overall both groups agree that issues stemming from sea level rise and coastal flooding are equally or 
more important than other issues Surrey is facing, with three-quarters of Crescent Beach property 
owners, and approximately two thirds of non-owners, indicating the issue to be of equal or greater 
importance than other issues Surrey is facing. 

Preferred adaptation option  
The chart below shows the preferred adaptation option for both Crescent Beach workshop participants 
(both Crescent Beach property owners and non-owners), as well the wider participants of the Surrey 
Survey. 

 

Figure 5. Preferred adaptation option for Crescent Beach 
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The chart indicates a clear difference in preference for the top adaptation option. Crescent Beach 
Workshop participants (owners and non-owners) preferred the Expanded Edge option (60%, compared 
to 30% of Surrey Survey respondents) and the wider Surrey Survey respondents preferred the Managed 
Retreat option (62%, compared to 24% of Crescent Beach Workshop participants).   In general, there 
was more convergence in option preference among the Surrey Survey responses than for the workshop. 

Preferred option for Crescent Beach property owners 

The chart below shows the preferred option results from the workshop and survey for Crescent Beach 
property owners only. 

 

Figure 6. Preferred option for only Crescent Beach property owners 

What is clear from the above chart is that most Crescent Beach property owners prefer some form of 
protection option (e.g. Expanded Edge, Barrier Island, Mud Bay Barrier). However, we can also see that 
between one eighth and one third of property owners (32% of Surrey Survey respondents, 12% of 
Crescent Beach Workshop participants) believe that Managed Retreat is the best option. 
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Cumulative support for Managed Retreat from property owners 

While Managed Retreat had considerable support among the online surveys overall, there is a 
considerable difference between participants who attended the Crescent Beach Workshop and those 
who responded online. The chart below (Figure 7) shows the cumulative support from the workshop and 
survey for Managed Retreat from Crescent Beach property owners. The cumulative support graph 
indicates the percentage of respondents that indicated Managed Retreat as follows: 1st choice (12% to 
32%) are the first choice votes for Managed Retreat, 2nd choice is the total votes of first and second 
choice (30% to 43%) for Managed Retreat, and 3rd choice is the total votes for first, second and third 
choice votes (36% to 59%). 

 

 

 

Figure 7. Cumulative support for Managed Retreat from property owners 

Cumulative support for Expanded Edge from property owners 

The cumulative support for the Expanded Edge Option is depicted in Figure 8, showing all responses 
alongside the property owner only responses.   Although a significant gap exists between the property 
owners and all respondents for first choice votes (20% difference), there is convergence when 
considering the top two and top three choices (a 5% or less difference between all responses and the 
property owner only responses).   From this perspective, Expanded Edge is a reasonable compromise of 
the concerns of the directly affected stakeholders with the interests of the broader community. 
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Figure 8. Cumulative support for Expanded Edge from Surrey Survey, comparing all responses with property owners 

Financial responsibility for implementing adaptation options 

Figure 9 and Figure 10 on the following page depict the difference in beliefs between property owners 
and non-owners about who should bear the financial responsibility to help Crescent Beach adapt to sea 
level rise. The breadth of the potential tax base increases from left to right. As the methodology to 
collect the data in the charts below was slightly different between the workshop and online survey, 
separate figures have been created to depict the results. 
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Figure 9. Who should bear the cost of adaptation? Crescent Beach Workshop results.         Figure 10. Who should bear the cost of adaptation? Surrey Survey results. 
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Although the results from these two charts are slightly different, we see the similar trend in both figures 
where Crescent Beach Property Owners believe that most of the cost to help Crescent Beach adapt to 
sea level rise should be borne by taxpayers of British Columbia and Canada (with 7% to 18% of the cost 
borne by the Property Owners). Conversely, non-owners of Crescent Beach property believe that 
Crescent Beach property owners should bear a large amount (from 25% to 38%) of the adaptation cost. 
While these results did not influence the option prioritization, it does highlight the challenge in securing 
financial support for costly adaptive measures that will need to be resolved in the future. 

Property-level adaptation measures 
If one of the protection strategies is implemented in Crescent Beach, the risk of flooding behind the 
dikes will continue to increase with sea level rise. Survey participants where asked if they would accept a 
series of property level adaptation measures to reduce the risk. Below are the results of only Crescent 
Beach property owners. 

 

Figure 11. Support from Crescent Beach property owners for property level adaptation measures 

From the above, a majority (55%) of Crescent Beach property owners support raising new homes to 
above expected flood levels. The other approaches presented do not have the support of the majority. A 
surprising insight from the above results is that despite increasing flooding risks, property owners are 
overall reluctant to support property-level adaptation measures.  
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On March 9th, 2018 a Mud Bay options prioritization workshop was held at City Hall. The 3.5 hr long 
workshop was attended by 25 participants from the CFAS Advisory Group who undertook a series of 
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More detail about these options can be found in the CFAS Primer Part II: Chapter 1 Mud Bay: available at 
http://www.surrey.ca/files/CFASprimerpart2.pdf 

An Open Community Survey was launched on February 14, 2018 using the City’s online survey platforms, 
and closed on March 30, 2018 and was publicized through various City communication channels 
including e-newsletters, social media platforms, and multiple locations on the City of Surrey website. For 
a portion of the survey period, the same survey was available to the CitySpeaks Community Panel. A 
total of 482 responses focused on Mud Bay adaptation options were received online, referred to herein 
as the “Surrey Survey”. The results from both the CFAS Advisory Group workshop and the Surrey Survey 
prioritization activities are captured below. 

Awareness of coastal flooding risks in Surrey 
The chart below shows the varying levels of awareness of coastal flooding risk in Surrey for those who 
participated in the Surrey Survey, focused on Mud Bay. 

 

Figure 12. Awareness of coastal flooding risks in Surrey. Mud Bay survey responses. 

The chart above shows that almost half (42%) of respondents are highly aware (either “very” or 
“extremely” aware) of flooding risks in Surrey. 
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Figure 13. Importance of sea level rise and coastal flooding. Mud Bay survey responses. 

Figure 13 shows that over three quarters (79%) of respondents believe sea level rise and coastal flooding 
are equally or more important than other issues Surrey is facing. 

Preferred adaptation options for Mud Bay 
The chart below shows the preferred adaptation option for the Mud Bay Advisory group and the 
broader group of participants of the Surrey Survey. 

 

Figure 14. Preferred adaptation options for Mud Bay. 
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Preferred option for Farmers of Mud Bay 
Given that adaptation options for Mud Bay will have direct impacts to farmers in the area, the figure 
below shows the preferred adaptation option results from the Advisory Group and Surrey Survey only 
those who farm in the Mud Bay study area. 

 
Figure 15. Preferred adaptation option for farmers of Mud Bay. 
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Figure 16. Cumulative support for Highway 99 Realignment. 

Financial responsibility for implementing adaptation options 
The chart below shows how the two groups view who should bear the financial responsibility for 
implementing adaptation options for Mud Bay, with the breadth of the potential tax base increasing 
from left to right. 

 

Figure 17. Who should bear the cost of adaptation?  
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The chart above depicts significant agreement between the Advisory Group and wider Surrey Survey 
participants. In essence, both groups agree that the cost for implementing adaptation measures in Mud 
Bay should be somewhat equally distributed across the five subgroups identified in the chart. 

Semiahmoo Bay 
The CFAS area for Semiahmoo Bay is largely within the jurisdiction of the Federal Government and 
Semiahmoo First Nation. A series of meetings were held with Semiahmoo First Nation, meeting minutes 
are included in Appendix G. Chief Harley Chappell ranked his preferences of the options for Semiahmoo 
Bay as: first choice Expanded Edge, second Choice Road & Land Raising, and third choice No Adaptation. 
However, as Expanded Edge is not within the authority of neither the Semiahmoo First Nation nor the 
City of Surrey, the requirement to relocate the BNSF Railway is beyond the scope of CFAS. If such 
opportunity is presented in the future, the Land & Raising option could be adapted to become the 
Expanded Edge option as part of Railway Relocation phasing. 

Overall 
Beyond the insights gained on the specific studies areas, several comparisons in survey results are 
possible to better understand the differences between study areas and how perceptions have changed 
over the course of the CFAS process so far. 

Differences between Mud Bay and Crescent Beach Study Areas 
In comparing the beliefs of who should bear the cost of adaptation, we see a much higher degree of 
divergence between the directly impacted stakeholders and the broader public on who should bear the 
cost of adaptation in the case of Crescent Beach, with an average 20% difference between the level of 
investment indicated for directly impacted stakeholders, as indicated by the directly impacted 
stakeholders, versus the overall respondents to the online survey (18% versus 38% shown in Figure 10 
for percentage borne by Crescent Beach property owners). In the case of Mud Bay, the difference in 
belief for bearing the cost of adaptation is only 8% (an average allocation of 17% of costs among 
workshop attendees versus 25% among online responses, shown in Figure 17 for percentage of costs 
borne by Mud Bay property owners). 
In comparing Figure 5 and Figure 14, it is evident that there is a higher degree of convergence on a 
preferred option within the Mud Bay Study Area (Highway 99 Realignment difference of 13% percent 
between the workshop and online survey respondents) than within the Crescent Beach Study Area 
(Expanded Edge difference of 30% between workshop and the online survey respondents).  
In terms of the overall importance of a study area, participants have a higher level of concern for Mud 
Bay, with 79% of respondents (shown in Figure 13) believing sea level rise and coastal flooding to be of 
equal or greater level of concern than other issues in Surrey, as opposed to 69% (shown in Figure 4) for 
the Crescent Beach study area.   Among property owners in Crescent Beach, the level of concern (75% 
shown in Figure 3) is closer to the overall level of concern for Mud Bay.   

Growing Levels of Awareness 
Throughout the engagement process of developing and prioritizing options for long-term Coastal Flood 
Adaptation, the recognition level of the importance of sea level rise and coastal flooding has increased 
significantly. In Phase 1 of CFAS, CitySpeaks community panel members1 (total of 608 participants) 
where asked the question “By comparison to other issues Surrey is facing, how important is the issue of 
sea level rise and coastal flooding?”. This question was repeated in the online survey of Phase 2 & 3 

1 As reported in https://www.surrey.ca/bylawsandcouncillibrary/CR_2017-R246.pdf 
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(total of 1,091 responses). The chart below shows a comparison of Phase 1 and Phase 2 & 3 results 
where a clear increase of concern around sea level rise and coastal flooding is evident. In Phase 1, 53% 
of participants indicated that sea level rise and coastal flooding was of equal or greater importance than 
other issues facing Surrey, which increased to an average of 73% in the Phase 2 and 3 surveys. The 
overall level of awareness of coastal flooding was similar between the two study areas. 

Figure 18. Changes in level of concern around sea level rise and coastal flooding. 

Analysis of Data 

The CFAS team summarized the input received from the surveys, workshops and technical evaluation 
and developed presentations boards for a CFAS Open House that were reviewed with the City’s internal 
CFAS steering committee for all three study areas.  

Open House Results 
In an attempt to evaluate whether broad consensus was reached through the option selection and 
prioritization process, the CFAS Open House Phases 2 and 3 was held at the Rotary Field House on April 
10, 2018. City Staff and the CFAS Project Team were available to discuss the project and a draft 
Emerging Direction (as a result of consultation received to date) was presented for each study area that 
included technical and public input received to-date. All residents within the Mud Bay and Crescent 
Beach study area were invited to participate through the e-mail lists, direct mail and newspaper 
advertising.  (https://www.surrey.ca/files/CFASOpenHouseApril%2718.pdf) 

Over fifty community members attended. A series of presentation boards and a project video were used 
to summarize the initial findings of the two phases. Separate questionnaires for Crescent Beach and 
Mud Bay were made available to participants to provide their comments on the initial findings. A total of 
45 completed questionnaires were submitted.  

https://www.surrey.ca/files/CFASOpenHouseApril%2718.pdf


Coastal Flood Adaptation Strategy (CFAS) – Project Engagement Summary 37 

As depicted in Figure 19, the overall level of support for the draft Emerging Directions amongst Open 
House Participants were: 86% of respondents agree with Coastal Realignment to Hwy 99 for Mud Bay by 
2100; and 70% of respondents agree with Managed Retreat for Crescent Beach by 2100. 

 

Figure 19. April 10, 2018 Open House Feedback for Crescent Beach and Mud Bay 

To better understand the lower level of support for the Crescent Beach study area (70% of respondents 
agreeing, versus 86% for the Mud Bay study area), Figure 20 has segregated the level of support among 
Crescent Beach residents from that among non-Crescent Beach residents for the option of Managed 
Retreat. While there was strong support among non-Crescent Beach residents (93% agreeing with the 
option), two-thirds (67%) of the directly impacted stakeholders responding at the Open House disagree 
with the option of Managed Retreat.  It is evident that there is polarization on the option, with the 
majority of Non-Crescent Beach Residents (57%) answering “strongly agree”, while the majority of 
Crescent Beach Residents (56%) answering “do not agree at all”. 
 

 
Figure 20. April 10, 2018 Open House Feedback for Crescent Beach 
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In addition to participants indicating their level of support for the Emerging Direction for each area, 
Table 1 on next page includes the 23 comments received for Crescent Beach and Table 2 includes the 20 
comments received for Mud Bay at the Open House. 

Table 1. Comments received for Crescent Beach at Open House
Let nature do her thing 
-Expanded Edge is less expensive (up front) and less impactful on residents (full disclosure - I am one)
-Very hard to imagine a workable plan to expropriate/relocate 1,400 residents
-Regardless of the final recommendations, please be careful with announcements as they will have a big
impact on psyche of residents and property values
What will become of the rocky and gravelly shoreline that currently supports intertidal life? Building out 
from the dyke could increases wildlife values. 
-Too much history/heritage/recreation to abandon Crescent Beach
-Build up the entire Beach village over time
-future projections of sea level rise are Too variable to make an accurate prediction and decision
In the strong belief, that these measure are not going far enough. It's my concern that required level of 
security/protection will not be achieved. 
From my point of view it's inevitable to build a barrier similar to what Dutch People performed in the 
Netherlands. 
The Lower Mainland is already limited by Three sides Pacific/Mountains/US Border. We Cannot afford to 
put drastic measures in place to avoid the worst. 
Downside is the other options have been overplayed. Especially re: risks of failure. Scaremongering. 
It makes the most sense in the long term. 
Most realistic long term option 

the area has not only been home to my family for over 100 years but has provided the community I grew 
up in and plan to build our new family home to raise my family. 
Trying to King Canute is very expensive 
Suggestion - plant spartina to raise level of flats. 
Short-term - Expanded Edge 
Long-term - Managed Retreat 
With rising water lands and concerns about effects from major earth quakes - this just seems prudent -in 
preparation - stop issuing building permits 
Need to get the actuaries and seismologists involved before going further! 
The uncertainty of actual sea level rise, water table rise and how soon levels [illegible] to believe managed 
retreat is the long term solution. The environment, marine, estuarine habitats are essential for life, people 
can move. 
Many parts of Crescent Beach is already below sea level - Gilley St for Example: You cannot stop the water, 
expenditures will be costly. Take action in time and move is the best all round safe solution. 
OK 
Residents most definitely should have their opinions considered and managed retreat was NOT the choice 
they made. I highly doubt Surrey, BC or Canadian government would give home owners FAIR market value 
for their home and what and where would be a comparable? 
There is uncertainty as to how long it will take Crescent Beach to no longer be habitable. Therefore it is 
prudent to start the process NOW of stopping development and relocating people so that we gradually 
reduce the expense and urgency once the area is flooded. Other options like dykes etc. are expensive and 
subject to failure in storms more severe than anticipated. Or in an earthquake they could be destroyed and 
all that money and time to construct them was wasted. 
Without actual risk percentages spending monies on mitigation strategies that may or may not be effective 
doesn't seem wise 
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Table 2. Comments Received for Mud Bay at Open House 

This is the second best option of the four originally presented 
Remove the BN Railway and build up dykes along the tracks to improve the flood protection 
Your info says Highway 99 was either 1st or 2nd preferred option "next to managed retreat" and 
considering "current" water/flooding already happening plus the ongoing costs for Hwy 99 this option 
seems wrong. 
OK 
To raise the 99 to become a barrier of water inland solves min. 2 problems. Well thought out curtail water 
from heading inland. Upgrade dykes and ocean locks to control flow. Costly but best results 
Need to get the actuaries and seismologists involved before going further! 
Most sensible, cost effective option in the long-term. 
Hwy 99 + other infrastructure is important locally, regionally and internationally.  
Managed treat just doesn't seem rational.  Barriers - affected by mega earthquakes?  
In the long long term who can say - so realignment seems like the prudent thing to do in the medium (100 
year) term. 
The Mud Bay barrier would be the optimal adaptation strategy. Otherwise, a nuanced retreat/yielding to 
the sea should be the focus. The Highway 99 Coastal Realignment by 2100 is in my opinion, a necessary 
initial stop as the Highway would have to be raised anyway as a protective measure in case any 
accident/accident with a [illegible] 
Acceptable as an additional measure on top of Mud Bay Barrier. 
Hint: 1) Most of the time it is enough to have either a belt or suspenders. In rare circumstances it is a major 
advantage to have both! 
2) Think ahead!
3) It's twenty first century. A lot people did not recognize that so far!
Seems like a very practical solution. It is thought that the silt from the rivers will flow out and add to the 
mud flat/wetlands that are flooded? 

Community Associations 
In accordance with the City’s Consultation Principles, the City seeks involvement from community 
associations representing residents potentially impacted by City planning projects. The Crescent Beach 
Property Owners Associations has been involved in CFAS since the project outset.                                           

The Crescent Beach Property Owners Association reviewed the content of the Open House materials at 
their May General Meeting and in response to concerns raised by several members, their directors met 
with the City staff in June. The Association’s general meeting on July 4, 2018 included a presentation 
from Surrey staff to approximately 120 members. Following the meeting, the Association’s directors 
requested that the Managed Retreat option be removed from the shortlist of long-term options for 
Crescent Beach.  

City staff reviewed this request and have had additional discussion with the Association’s directors to 
better understand the concerns of the stakeholders. On July 31st, 2018 an open meeting was hosted by 
the CBPOA to discuss CFAS next steps and the City agreed to remove both the Managed Retreat option 
and the Mud Bay Barrier from the shortlist of long-term options for the Crescent Beach Study Area as 
described in this media release: https://www.surrey.ca/city-government/27496.aspx. No further 
analysis will be conducted on this option and it will not be recommended by staff in the draft Coastal 
Flood Adaption Strategy to be brought forward in 2019 to Surrey Council.  

The City will continue to evaluate the Crescent Beach community’s preferred option of an Expanded 
Edge and its second preferred option of a Barrier Island/Spit.  Additional monitoring will be collected to 
inform future coastal flooding and adaptation plans, such as sea level changes, ground subsidence, long-
term beach erosion, storm surge and wave damage and seasonal water pooling. 

https://www.surrey.ca/city-government/27496.aspx
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Appendix D: Workshop Exit Surveys 

Each CFAS workshop was concluded with an exit survey. The summary table on the next page presents 
the aggregate results of the exit surveys, followed by a summary table of any additional comments 
received through the exit surveys.  

Additionally, workshop feedback spreadsheets are included for the following workshops: 
Environmental Stewards Workshop and Coastal Regulators Workshop. For supplementary information 
on Coastal Regulators feedback see Chapter 6 of Prioritizing Infrastructure and Ecosystem Risk Phase 1 
Report, available at http://www.surrey.ca/files/CFASPIERPhase1Report31Mar2018.pdf 

http://www.surrey.ca/files/CFASPIERPhase1Report31Mar2018.pdf
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Low Medium High Yes No Strongly 
Agree

Agree Undeci-
ded 

Disagree Strongly 
Disagree

Strongly 
Agree

Agree Undeci-
ded 

Disagree Strongly 
Disagree

Strongly 
Agree

Agree Undeci-
ded 

Disagree Strongly 
Disagree

Strongly 
Agree

Agree Undeci-
ded 

Disagree Strongly 
Disagree

Much too 
short

Too 
short

Just 
right

Too long Much too 
long

Agriculture 03-Feb-17 1 11 14 24 3 13 12 1 0 0 10 16 1 0 0 9 16 2 0 0 16 9 1 0 0 0 1 25 1 0
Residential 08-Feb-17 2 5 6 13 0 6 5 0 0 0 5 6 0 0 0 4 7 0 0 0 3 6 2 0 0 0 0 11 0 0
Infrastructure 28-Mar-17 4 15 20 37 4 12 21 0 0 0 13 18 1 1 0 11 21 0 1 0 7 13 12 0 0 0 0 27 6 0
Env & Rec 08-Mar-17 1 6 7 13 0 8 4 0 0 0 6 6 0 0 0 5 6 1 0 0 6 6 0 0 0 0 0 9 3 0
Advisory Group 1 25-Jul-17 11 16 0 0 0 12 12 0 3 0 12 15 0 0 0 14 12 1 0 0 0 1 24 2 0
Crescent Beach 1 31-Aug-17 12 9 0 0 0 14 7 0 0 0 11 10 0 0 0 13 6 1 0 1 0 0 21 0 0
Green Shores 2 11-Jul-17 5 9 3 16 1 9 8 0 0 0 9 8 0 0 0 7 9 1 0 0 5 7 5 0 0 0 0 17 0 0
Regulators 17-Oct-17 0 0 10 10 0
ICFAA 10-Oct-17 1 4 20 25 4 8 14 1 0 0 15 8 0 0 0 14 7 2 0 0 12 9 2 0 0 0 0 22 1 0
Semiahmoo Bay 02-Nov-17 1 0 8 3 6 0 0 0 3 5 1 0 0 3 6 0 0 0 5 2 1 0 0 0 1 7 0 0
Stewards 17-Nov-17 4 1 5 9 1
Crescent Beach 2 21-Feb-18 19 14 0 0 0 19 13 0 1 0 16 14 3 0 0 18 15 0 0 0 0 2 31 0 0
Advisory Group 2 09-Mar-18 14 7 0 0 0 15 6 0 0 0 12 9 0 0 0 0 2 18 1 0 11 8 2 0 0
Total 19 51 93 147 13 115 116 2 0 0 121 105 3 5 0 104 120 9 1 0 99 87 43 1 1 11 13 196 13 0
As percentage
Agriculture 03-Feb-17 4% 42% 54% 89% 11% 50% 46% 4% 0% 0% 37% 59% 4% 0% 0% 33% 59% 7% 0% 0% 62% 35% 4% 0% 0% 0% 4% 93% 4% 0%
Residential 08-Feb-17 15% 38% 46% 100% 0% 55% 45% 0% 0% 0% 45% 55% 0% 0% 0% 36% 64% 0% 0% 0% 27% 55% 18% 0% 0% 0% 0% 100% 0% 0%
Infrastructure 08-Mar-17 10% 38% 51% 90% 10% 36% 64% 0% 0% 0% 39% 55% 3% 3% 0% 33% 64% 0% 3% 0% 22% 41% 38% 0% 0% 0% 0% 82% 18% 0%
Env & Rec 08-Mar-17 7% 43% 50% 100% 0% 67% 33% 0% 0% 0% 50% 50% 0% 0% 0% 42% 50% 8% 0% 0% 50% 50% 0% 0% 0% 0% 0% 75% 25% 0%
Advisory Group 1 25-Jul-17 41% 59% 0% 0% 0% 44% 44% 0% 11% 0% 44% 56% 0% 0% 0% 52% 44% 4% 0% 0% 0% 4% 89% 7% 0%
Crescent Beach 1 31-Aug-17 57% 43% 0% 0% 0% 67% 33% 0% 0% 0% 52% 48% 0% 0% 0% 62% 29% 5% 0% 5% 0% 0% 100% 0% 0%
Green Shores 2 11-Jul-17 29% 53% 18% 94% 6% 53% 47% 0% 0% 0% 53% 47% 0% 0% 0% 41% 53% 6% 0% 0% 29% 41% 29% 0% 0% 0% 0% 100% 0% 0%
Regulators 17-Oct-17 0% 0% 100% 100% 0%
ICFAA 10-Oct-17 4% 16% 80% 86% 14% 35% 61% 4% 0% 0% 65% 35% 0% 0% 0% 61% 30% 9% 0% 0% 52% 39% 9% 0% 0% 0% 0% 96% 4% 0%
Semiahmoo Bay 02-Nov-17 11% 0% 89% 33% 67% 0% 0% 0% 33% 56% 11% 0% 0% 33% 67% 0% 0% 0% 63% 25% 13% 0% 0% 0% 13% 88% 0% 0%
Stewards 17-Nov-17 40% 10% 50% 90% 10%
Crescent Beach 2 21-Feb-18 58% 42% 0% 0% 0% 58% 39% 0% 3% 0% 48% 42% 9% 0% 0% 55% 45% 0% 0% 0% 0% 6% 94% 0% 0%
Advisory Group 2 09-Mar-18 67% 33% 0% 0% 0% 71% 29% 0% 0% 0% 57% 43% 0% 0% 0% 0% 10% 86% 5% 0% 52% 38% 10% 0% 0%
Total 12% 31% 57% 92% 8% 49% 50% 1% 0% 0% 52% 45% 1% 2% 0% 44% 51% 4% 0% 0% 43% 38% 19% 0% 0% 5% 6% 84% 6% 0%

To what extent is coastal 
flooding a concern for you 

and your 
family/organization

Do you feel that 
your top 

concerns about 
coastal flooding 

were captured 
today

You understood the information that was presented
The logistics (location, time) of the Workshop were 

suitable: You felt your opinion was heard
You will  l ike to continue to be involved in the CFAS 

planning process: The length of the workshop was:

Workshop Exit Surveys – Summary Table 
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Feedback and Comments Collected With Workshop Exit Surveys 
 

Workshop Feedback/Comments 

Agriculture 
Feb 3, 2017 

Please provide more info on meetings & events 

Need to make us aware of big options 

Lunch was great thanks 

Good representation from the city of surrey 

Consideration for reclaiming land behind offshore dyke for industrial/commercial/farming and 
possible housing use 

Very well done. Well organized 

Thanks for inviting our input. Consider asking participants in other workshops how much they 
value food & agriculture 

Some of my concerns were alleved 

I do not feel that all options are being treated equally 

Build the wall 

Residential 
Mar 8, 2017 

Facilitators made sure everyone was heard, especially those participants who were on the quiet 
side. 

John was great at prompting and getting people involved. Great presentation 

Well done, I very much enjoyed 

Infrastructure 
Mar 28, 2017 

As a federal response agency, I did not have much input other than to make aware the Coast 
Guard as a response option. Thank you for including us in the discussion 

Too slow developing and running through scenarios 

Great presentations - very informative 

Good cross section of stakeholder representations for awareness and future engagement on 
this subject matter…thank you 

Well put together 

Very practical workshop but few more presentations would have been more helpful 

Job well done 

Great facilitation by associated engineering 

Environmental impacts: I didn't see much info on this in the workshop 

Could have been accomplished in 3/4 of a day 
Very good timely discussion, need Langley to come to the table. Delta should have remained 
after lunch 

Env & Rec 
Mar 8, 2017 

Thank you 

Well handled. Thanks for the food 

Well done 

Well done. Good info. I'll be back 
Some concrete data on BCS, we know that much of our natural habitat has disappeared how 
many species in the area identified are at risk, what ecological systems are identified? 

More background on calculation methodology 

1. Addressing first nations issues require that the federal government be involved. 2. This is 
complex (and interesting) 
People get hung up on picking ideas. More emphasis on this being preliminary. A place to start. 
You can begin to explore options and understand them without narrowing the focus and build 
from there. 

Thanks for inviting me 
Advisory Group 1 

July 25, 2017 
Very well done. Could use Some more regional: global context. Mention regional flood 
management strategy and temp scenarios 
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Workshop Feedback/Comments 

More time should have been set aside for group discussion of the options. 

Definitely great, right timing, right presentations and to the point 

Great to be fun, I had fun! 

Julian did a great job keeping all on track. Maybe more food. 

Great timeline. Forces people to stay focused and be productive. 

8:30 am is really early 

Just a small possible improvement- when new written materials are handed out, just to get 
even 2 minutes to read them and digest, while the room is silent 

Well organized and run. Would have been nice to have an agenda before the meeting 

Location in the community would be better 

Look forward to seeing if there are combinations and scenarios from A to H (well, not H really) 
that could be considered when funding is sought 

a central location would be great 

Well presented. Could spend less on handouts and stay with power presentation 

Crescent Beach 1 
Aug 31, 2017 

Very good to see the cost discussion. The participants are distressed by serious nature of the 
topic. Help w/ stress be option. 

Great presentation, people, food but depressing end. 

I wonder why 36% of participants were not from crescent beach 

Huge work/research has gone into this. I appreciate the experts informing us & the desire to 
get community input. 

Great Job! 

Learn something new everyday 

Well managed and delivered. Implications not well understood yet. Thank you 

Great setup! 

Very comprehensive workshop. I learned a lot! 

Great to be involved and understanding (hopefully) the options 

Thanks! 
time/location - great for me, but limited the attendance of younger people. Well run, 
informative meeting. 
Really well presented: Thorough. Table members a good variety of interests & perceptions & 
viewpoints. 

Retain sheets for late additions of ideas. 

Very well organized for today. Thank you 

Well done! 

No styrofoam plates please 

All good! 

Thank you to surrey city planners for your forward thinking! 

Semiahmoo Bay 
Nov 3, 2017 

It was very useful to review the options in a comprehensive manner at the outset of the 
exercise. This consultation process is extremely well done. 

Need to consider increase water running down into estuary 

Thank you for all your great work 

Enjoyed the presentation and participation desktop exercise with dialog. Thank you. 

Crescent Beach 2 
Feb 21, 2018 

the information, graphics and Julian were well organized and well-presented good work 

it is wishful thinking that we can actually contain the oceans!! Let’s concentrate on slowing 
global warming, if we can, none of these options will be necessary, but I don’t believe humans 
will change their polluting ways. A good workshop! 
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Workshop Feedback/Comments 
I feel strongly that we should do something but it should be sensible and realistic. For example, 
I would agree to raise the dyke 1.5 feet but the other options will ruin crescent beach. It is 
better to raise dykes 

the richness of the Crescent beach community was not discussed. It is unique and worthy of 
preservation hence the long term value of the mud bay barrier becomes important also it keeps 
agriculture and environment of Nicomekl and serpentine values. (1111 O'Hare lane) 

excellent facilitator, the best! Lunch was lovely, lively group!  

Earthquakes make all options vulnerable including e1isting structure. Would like to see a 
community supply all sand and sandbags for citizens to use when city workers can't make it 

I am so impressed with how the information is presented and the city of surrey staff, especially 
Matt and Carrie 

well done! 

I am not sure if I have been enlightened or disillusioned  

very well organized, presented and food provided, above and beyond! Thank you  
I would like to see more information on ground water management for all given options. A 
change in building heights. Raising group levels foundations. Etc. 

discouraging for an oceanfront owner. $ responsibility has to be settled FIRST 

very well engineered thank you! 

thank you! More participation of Crescent beach residents and less of those relatively 
unaffected 

Thank you, well done, great lunch, great conversation 

too early to get to (less than 2) option 

this is a huge challenge on many fronts 
this session was attended by an older demographic and no doubt the results reflect this. Similar 
sessions are needed for the younger demographic (19-35) CoS they will bear the cost and 
concerns  

Advisory Group 2 
Mar 9, 2018 

need to add private sector payment options 

change up presenter periodically 

Fantastic visuals and hand outs to support the lesson 

Thank you 

Residents and landowners seem to be a distinct minority 

Thanks! Great job of community engagement tricky bit. Very low representation of people who 
live, work and farm in the affected area 

Well done- very organized 
Please involve utilities is you need costs to replace/relocate infrastructures as part of your 
option analysis  

Impressed with the city's work. This is a serious and challenging conversation the city is playing 
a real leadership role 

well done 

Good format, materials were very clear and helpful 

Well Done! 

Great process and well presented. The evolution process was well prepared.  
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Coastal Regulators Workshop, October 17, 2017 
 

Organization Applicable 
Legislation  Concerns/Impacts 

Si
gn

ifi
ca

nc
e 

of
 C

on
ce

rn
 

Comments 

PRELIMINARY OPTION: MANAGED RETREAT 

Ministry of 
Agriculture ALC Loss of native soil for agriculture. Food prices 

will go up. H 
Greenhouse opportunities (floating) is not real 
agriculture (not practical) Higher O+M cost. Food 
prices will rise  

Ministry of 
Agriculture Fisheries Act Fish can get spilled into flooded areas and not 

able to return to their habitat H   

MFLNRO Environmental 
Protection Act 

Decommissioned infrastructure & potential 
contaminated sites   Phosphorous legacy in flooded agricultural soils. 

MFLNRO/ DUC ALC Act Loss of ALR lands. H   

MFLNRO/ DUC 

Lands Act, Wildlife 
Act, MBCA, 
Fisheries act, 
SARA 

Expensive to convert land. Pollution sources: 
nutrient spike from agriculture soil. New WMA- 
expensive to manage 

L   

ALC ALC Act Elimination of agricultural land  H 

Application to ALC for flooded land 
Is there potential to designate other land for 
Agriculture?  
Potential impacts to agriculture in Langley 
 Potential impacts to agriculture land in Delta; option 
for potential dyking.  

Project Biologist  

Fisheries Act 
(DFO) 
SARA 
Water 
Sustainability Act 
Migrant Bird Act  

  L 

Huge gain in habitat for salmonids 
Gain in habitat for SARA  
Net gain of stream area 
Net gain in wetland habitat 
Unsure on eelgrass habitat  

City of Surrey 
ALC Act, 
Fisheries 
(prov/fed)  

Apply for exclusions (ALC) 
Better fish habitat/migration etc. H  High impacts- loss almost total of agricultural land in 

Surrey. No application for rerouting infrastructure  

City of Surrey 

Water sustainable 
Act, 
Navigation 
Protection Act, 
SARA, 
Contaminated 
Sites, Weed Act -> 
Integrated Pest 
Management  

Loss of water licenses  
Change in navigation 
Removal of Dykes 
Better habitat  
approval to remove old tanks/pesticides/ bldg. 
materials + wood chips from around blueberry 
plants  
 invasive species and the management of them  

H 

** Ag. Opportunity --> “floating greenhouses” 
sources for soil will be challenging. More expensive 
for farming.  
Loss of Agricultural Land = $$ increase for food to 
Lower Mainland.  
 
Need to consider how livestock would be impacted.  

ALC ALCA regulations Exclusion application required for exclusion of 
ALR- huge amount of ALR lost H Not sure what percent of ALR land would be left in 

Surrey. 

City of Surrey  

Environmental 
Management Act  
Environmental 
Protection Act  

   
Managed retreat will highlight contamination 
concerns  

Ministry of 
Agriculture   

Would like to see fair compensation. Not only 
based on land value but on true impact of 
industry     

IoD Dyke 
management act Will the dikes be left in place or removed? L Some temporary works might needed as retreat goes 

on to protect land from flooding 
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Organization Applicable 
Legislation  Concerns/Impacts 

Si
gn

ifi
ca

nc
e 

of
 C

on
ce

rn
 

Comments 

City of Surrey 
Right to Farm 

Milk Industry Act 

Viability of Agriculture (non-dairy), existing 
policies may not be sufficient to preserve 
continuity of business under relocation. 

Supply management and barriers to entry (dairy 
industry) may result in dairy industry 
consolidation under relocation, possibly outside 
of Surrey. 

H 

Big homes with leased lands to farmers: business 
needs to make minimum profit to earn a tax credit. 
Thus often an established farm leases lands from 
other parcels.  

Reverse leasers result in compensation to land owner 
not reaching the actual farmer of the land who will 
have a significant business disruption. In some cases 
a farm owned on one side of a river or highway is 
leased to another farmer who is dependent on the 
use of that land to have a viable business, thus 
potential for a cascading impact to the farm leasing 
the land facing retreat. 

Decouple the issue: Need to keep farmers not land. 
Land speculation driving values up and resulting in un 
used lands. need to apply pressure on non-farm use 
on ALR land.  

Preliminary Option: RIVER REALIGNMENT 

Ministry of 
Agriculture: 

Farm protection 
practices Act 
(Right to Farm) 
Environmental 
Management Act  
ALCA 

Flooded areas reduce the number of crops that 
can be grown. forage land is also part of an 
environmental sustainable of nutrients + waste. 

H 

Compensation; many operations are part of a bigger 
operation making the whole operation not viable. 
forage land is also part of an environmental 
sustainable of nutrients + waste.  

MFLNO WMA 
manager Wildlife Act  impacts to serpentine WMA H 

Overall there appears to be a net increase of habitat 
but it isn’t clear what habitat or their extent would 
be formed. There appears to be an overall trade off 
of salt marsh/marine habitat for fresh water habitat. 
It isn’t clear whether the proposed freshwater lake 
would be freshwater or brackish 

Metro Vancouver Metro 2040 Impacts to Boundary Bay WMA including the 
Nicomekl river section H 

As per the coastal realignment needs to relocate the 
farms and enhance tools to protect existing 
agricultural land for farming. 

City of Surrey  

-Wildlife Act M 

-Environmental impact is positive over the short
term. 
-Depending on depth of water during high tide, 
needs to allow for estuary & eel grass depth/shallow.
-lake could become an Environmental asset.
Need to address the potential contamination of some 
sites.  
-Need to manage decommissioning of homes and
businesses. 
-WSA: Irrigation uses of Lake--requires Water 
Licenses 
-depending upon draw of fresh water 

-Species at risk 
act, M 

-Obligatory Bird
convention Act; M 

-Fisheries Act; M 

-Environmental 
Management Act M 

-Environmental
Protection Act M 

-Water 
sustainability Act H 

IOD Dyke Maintenance 
Act 

Might run into ownership issues by having a 
highway on a dyke  
dyke would be significantly higher(sea dike)  
Rest of dike would be upgraded to higher 
standard and must meet seismic.  

M  

Could be mitigated with large structure --> section 
considered the clip out of highway corridor.  

could be mitigated with appropriate investment  
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Comments 

City of Surrey  

Dyke 
Management Act 

ARDSA agreement 
precedence, and 
future funding 
agreements may 
require irrigation 
upgrades as part 
of drainage 
improvements 

ALCA 

What organization monitoring Hwy 99 if it starts 
to act as a dyke when not designed as one? 
Allows and encourages increasing resilience of 
remaining dyking to reflect the increase in flood 
hazard and consequences of urban areas of risk 
like Cloverdale by reducing the length of dyking 
currently maintained.  

Past Province and Fed requirements linked both 
drainage and irrigation in making investments in 
the late 80's through to mid '90's. Is that going 
to be the case in future agricultural 
investments? Also consider nutrient 
management  

M 

-Existing dykes non-standard and may warrant 
becoming standard to reflect increased hazard and 
new urban vulnerabilities 
Should the issues drainage and irrigation be linked? 
There is a risk future funding programs will. 
Regardless of programming, for agricultural viability 
they probably should be considered at the same 
time. 

-Significant dairy and livestock are impacted (Poultry 
operations) 

City of Surrey  ALCA 

Ensure restrictions are placed on newly created 
lands to permit appropriate crops and Not just 
“anything” 
- to permit relocation of a river

Must deal with endangered species protection 
requirements  
 To ensure new environmental concerns were not 
created 

MFLNRO- Water sustainable 
act, DFO  

Realignment of both rivers will have an impact 
on the waterways with significant opportunities 
for restoration and increase potential irrigation 

source through flow allocation  

H Doable with significant design/management details 
regarding lake design 

Project Biologist  
SARA, Migratory 
bid act, Water 
sustainability  

Addition of high value habitat 
Changes to channel to Nicomekl and Serpentine  
Changes to habitat for commercial species  

L Changes to fish habitat and fish passage 

Ministry of 
Agriculture: WSA Lost connectivity of streams. Will have to buy 

out dairy farms.  

May give some ducks unlimited wetland to farmers 
loss of agricultural land 
Dyke stops at 184st. would need to build dykes 
eastern to supply ag. With irrigation water 

City of Surrey  

Navigation  
Fisheries 
(fed/prov) 
Water 
sustainability act 
ALC 
Inspection of 
Dykes 
Langley Approvals 
WMA  

Loss of navigation channels 
 loss of river. Tough for fish to find stream north 
of new channel 
-change to water paths 
loss of agricultural land 
new dyke/ loss of old ones
transfer of lands 

H 
This option will be harder to win people over. 
*mud bay option will also impact sturgeon habitat
which will be a huge loss. 

MFLNRO/ DUC 
South Coast 
Coordinator 

BC Lands Act 
SARA 
Fisheries Act 
Wildlife Act 
Water 
Sustainability Act 

Removal of serpentine WMA 
 this will affect salmon migration  
water flows will change due to new dam. 

H 

Will the serpentine and Nicomekl new flood plan be 
added to WMA? 
New habitat will be created which is good. 
Will animals be stranded behind sea dam? 

ALC 

ALCA; Right to 
farm legislation 
vs. riparian areas. 
How that may 
impact property 
owners ability to 
farm near fresh 
water lake area.  

Elimination of agricultural land 

Consider: water withdrawal allowance based on 
habitat vs. water requirements for farmers, and 
will it be satisfactory for water availability?  

H 
application to ALC for flooded land 
application to ALC for renewing if infrastructure  
do abandoned channels become private property? 

NHC WMA 
Nicomekl lake- should be additional land to 
WMA. This lake could still be used as irrigation 
but needs to be in agreements 

Concerned about Sturgeon habitat in Boundary Bay 
Skepticism that unless the land is cleaned 
up/restored (ditches/dyking) near Nicomekl lake area 
would not be optimal.  
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Comments 

ALC  ALCA regulations 

Exclusion and transportation/utility corridor 
applications to the ALC would be required. 
concern that loss of ALR is proposed and that 
the proposal may also negatively impact 
adjacent ALR lands belonging to neighbouring 
local governments  

H 

Will Surrey propose a 2 for 1 exchange of ALR land 
(2ha included for every 1 ha excluded?) this question 
applies to the 152nd option as well.  

Description says that a portion of the land would be 
retained for ag. Purposes but from previous 
workshops this option results in the same 16m^2 loss 
of ag. Land as the 152nd st proposal. Is this the case? 
The fresh water lake, even if available for irrigation is 
not an agricultural land use although it could benefit 
agriculture.  

Preliminary Option: COASTAL REALIGNMENT (152ND STREET) 

MFLNRO/WMA wildlife Act WMA Estimated habitat gains are too simplistic  H 

More detailed work will be necessary to determine 
the amount and type of habitat to be formed and the 
time required for it to develop abandoned 
infrastructure & land elevations may have to be 
modified to ensure optimal development of salt 
marshes  

Metro Vancouver Metro Van 2040 

Loss of agricultural land and equally important is 
the loss of farms and FARMERS. No farmers, no 
farmland need to change Metro 2040 (Board 
decision)  

H 

We need a farm relocation policy. Today we can start 
with stronger tools to protect existing agricultural 
land and reduce speculation to make relocation a 
more viable option. This is a good option as it builds 
resilience and adaptability  

ALC ALCA regulations Exclusion and transportation/utility corridor 
applications to ALC are required H SERIOUS concerns with the loss of ALR 

City of Surrey EPA Decommissioning of businesses and residents 
Contamination concerns with decommissioning of 
infrastructure. Environmentally there are no issues of 
legislation  

Ministry of 
Agriculture 

Farm Practices, 
ALCA EMA 

The land is also needed for nutrient 
management and environmental sustainable 
waste management  

More pressure on remaining land  

IoD Dike Maintenance 
Act 

Dike being used as a major transport corridor 
Depending on maybe other entitles to be viable L 

City of Surrey ALCA 

Would have to be adjusted fairly significantly to 
be able to: 
a) Allow the municipality to reduce this land 
from ALR 
b) Eliminate the ALC land for environmental
purposes first and ag. Second 
c) Permit easier development of the 152nd
street super dyke 

City of Surrey ALCA 
This option could set a negative precedent for 
loss of ag land from flooding (death by a 
thousand) 

M 

Ministry of 
Agriculture WSA Most water licenses will be lost food 

production/security will be reduced H 
Compensation san be discussed to provide additional 
water to agricultural lands in other parts of Surrey 
where there is insufficient or lack or water access. 

MFLNRO BC land act; BC 
water act H 

NHC WMA ALCA WSA 

land gained to WMA 
would need to apply to exclude the land from 
ALC and additional approval for HWY re-routing 
etc.. 
Loss of water licenses  

Land would need to be committed to be cleaned up 
and restored (planting, etc.) Is compensation 
needed? Not displacing land for development but for 
resilience. Going to lose that land eventually so is it 
an issue? The City does not have a duty to protect 
this land.  
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Comments 

no name  
fisheries, WSA, 
SARA Migrant bird 
act 

Change to quality of habitat 
change to Nicomekl and Serpentine channels 
Additional habitat 

MFLNRO/DUC BC land act; 
fisheries act 

Will additional land be added to WMA. 
Serpentine WMA will have to be modified 

Will this result in a new barrier to salmon migration? 
Both sea damn and former agriculture land has made 
it easier for fish  

ALC ALCA 

Elimination of agricultural land 
Re-routing of infrastructure over agricultural 
land and consequently decreasing land for 
agriculture.  
agricultural land accounted for elsewhere in 
surrey?  

H 

Application to ALC to consider flooding agricultural 
land. Application to ALC to re rout infrastructure if 
it’s on ALR land. There is potential to include other 
land to ALR and designated it as agricultural? ALC 
doesn’t have a set policy of no net loss to agricultural 
land. Application to include land into ALR  

City of Surrey 

Water sus. Act 
Fisheries (Fed + 
Prov) 
Navigable waters  
ALCA 
Insp. Of Dyke 
approval 
SARA 

Loss of irrigation water and water licenses  
Salmon & fish passages  
Change to navigation (good) 
New habitat 

H 

Need to look at where to give approval- special set 
up to deal with process 
need to apply to exclude land from ALC then 
rerouting infrastructure if moved to ALR land. Do this 
as a whole strategy. Are other lands improved?  

Preliminary Option: MUD BAY BARRIER 

NHC 

SARA 
WMA/BC land act 
Migratory Bird Act 
Navigable Water 
Act 
Water Act 
Fisheries Act 

Province is looking at introducing western 
painted turtle to serpentine 
doesn’t allow pedestrian/recreation uses but 
WMA being revised so maybe could include 
resilience 
there could be lot lease issues 
water licences and irrigation issues 

H 

MFLNRO 

SARA 
BC Land Act 
Migratory Birds 
Navigable Water 
BC lands Act 

Impact to residential orcas, habitat and food 
source. 
-Boundary bay wildlife management areas

H 

Unprecedented situation with environmental 
impacts. Mostly federal legislation applies. Aquatic 
impacts. There are potential for compensation 
projects present but poor. 

Ministry of 
Agriculture WSA 

Work in and about a stream 
change of water flow 
irrigation licences if the new area will be 
partially new agricultural land  
beneficial water use for agriculture 

M 

Water Sustainability Plan (WSP) supported by WSA 
can incorporate this option to manage water for all 
sectors including agriculture. 
Beneficial water use will need to be discussed under 
WSA to designate the specific use of the newly 
created area.  

MFLNRO/DUO 
south Coast 
corridor 

BC lands Act 
SARA 
Fisheries Act 
Navigable Water 
WSA  

Fit into management plants of BB and 
Serpentine WMAs 
large impacts on pacific salmon 
w/ indirect impact on Orcas 
Water licenses 

expropriation of WMA unprecedented? 
opportunity for collaboration in province  
large compensation required 
difficult to convert WMA land to agricultural  
SLR resilience  

City of Surrey  

Fisheries fed/prov 
SARA 
Migratory bird act 
BC land Act 
Navigable Water 
act 
WSA 
WMA 

potential issues with Salmon habitat and 
migration  
change is species in area 
loss of habitat  
limit river movement  
need water licences- limited water for WMA 
area  

Potential loss of WMA 

ALC ALCA potential for increases of agriculture land 
minimal impact to agriculture;  L 

Would agricultural land reserve be extended to 
include the new area? 
New investigation requirements for inland area 
If new land area continued to agricultural use, 
consider if ALR boundary extended to include then 
subject to ALCA 

IoD DMA Potential impact to neighbouring community 
feasibility meeting seismic standard +cost M 

this project would have to be coordinated with other 
municipalities and jurisdiction which could be 
problematic 
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Comments 

Funding would have to be secured to ensure that all 
standards are met.  

ALC ALCA + regulation  
minimal impact to ALR 
ALC would have few concerns 
no application to the ALC would be required 

L 

However.. in this case of catastrophic breach, impact 
to ALR would be significant. Would protocol be 
developed to help minimize the effects of a breach? 
-If additional agricultural land is made available as a 
result of this option, the ALC suggests Surrey consider 
an inclusion application to include the land within the 
ALR as part of a land swap 

City of Surrey  

Prov Wildlife act 
Migratory bird 
(fed) 
Convention act 
Fisheries Act 

Boundary bay Wildlife management area 
 could affect critical bid foraging area  
negatively affect forage fish and juvenile salmon 
habitat 
impacts to ell grass and species dependant on 
eel grass  

WMA would be impacted. Major overwintering bird 
area. Habitat would be negatively affected  
Boundary Bay is important salmonid and forage fish 
habitat are of Nic and Serp. 
affect eel grass and dungeons crab nursery areas   

Metro Vancouver 
Regional growth 
Strategy Metro 
Van 

The “perceived” protection of the barrier may 
encourage population growth and development 
outside the urban containment boundary 

L 

urban sprawl adds costs  
stronger tools to resist “development” of agriculture 
land for residential and non-farm use 
No ability for adaptation management  

Project Biologist  

Fisheries act 
Navigable waters 
act 
SARA 
Migratory birds 
act 
WSA 

Reduction in habitat for commercial fish species  
ability for boars to travel 
direct impacts to species 
loss of migratory habitat  
change to Serp and Nic 

MFLNRO WMA 
manager  

Wildlife Act 
(WMA) Impact on habitat 

unclear what impacts or benefits to habitat in the 
WMA are predicted to be behind the barrier or in 
front of the barrier 
infill of area behind barrier to allow agriculture would 
be most detrimental  
more information needed regarding water levels 
behind barrier and elevation predicted what type of 
habitat would persist there  
likely less damaging if door only closed during high 
surge events but less useful over time to address 
rising sea levels 

Ministry of 
Agriculture 

Farm practices 
protection EMA Who would have owner ship of new land  

City of Surrey  

LGA  
Any legislation 
involving the 
environment  
ALCA 

Don’t think here would be affected that much as 
these deal with land issues and municipal 
process. 
-would need to be adjusted to allow for these
types of leasing/signing intrusions  
-if additional ag. Land is actually created it would 
be imperative that legislation was specific on 
weak is doable so that we don’t get land owners 
planting inappropriate crops in any “newly” 
aerated ag. areas

H 

Cannot leave crop types solely up to land owners 
- need to provide limits in these areas to reduce 
expectations of being “helped” to protect crops and 
investments leads Should Not be made. Municipality 
would need provincial support for that, Cannot be on 
going. 

City of Surrey  

-Delta/Surrey 
boundary 
jurisdiction 
complicated with
MoTI 
-Fisheries Act
-Navigable Waters 
Act

tie into coastal ground and dyking 
erosion in front of barrier from wave reflection 
dredging required. 

M 

Possible with land or right of way acquisition and 
engineering. 
complication crossing BNSF, HWY 99 & 91 
Rip rap will mitigate but increase in footprint of 
works and trigger habitat compensation 
Dredging already scheduled  
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Gaps Partnership Opportunities  Implementation Challenges Additional Notes 

1. Are there any co-benefits 
that have not yet been 
identified? 

2. How can the option be refined to improve 
the co-benefits identified? 

 3. Within this option do you see 
any opportunities that overlap 
with the mandate of your 
organization or responsibility? 

4. Given the large scale and 
high cost of implementing 
the option, do you see any 
partnership opportunities 
for implementing and/or 
maintenance on the option 

What challenges do you see in 
implementing this option (e.g. 
regulatory and legislative 
constraints technical and 
environmental, large scale etc.)?  

Explain: 

Preliminary Option: RIVER REALIGNMENT 

 
mix of public access and isolated area for 
habitat 

Increased parkland and recreation 
area, improved habitat and 
increased connectivity, increased 
ecosystem services 

Land acquisition for parks 
and greenways. Regional 
planning advice/assistance   

 

create opening in dykes throughout low 
elevation areas to increase # of f/w wetland 
habitat. Can be opportunities w purchase of 
ag. Land. Less impact, smaller scale projects, 
rather than moving entire river, include 
islands with wetland areas. 

  

purchase cost of land. Impact on 
fisheries? And salmon habitat? 
Increase in water temperature due 
to shallow water 

 

 
Can ensure a densely-vegetated riparian area 
along re-aligned river. yes- WMAs WMA management 

loss of river connection to 
serpentine WMA, perhaps the 
province trades the serpentine 
WMA for a WMA in newly flooded 
land? 

 

 create island pockets (diversity) yes, large opportunities for 
wetland restoration yes 

political, loss of Cloverdale 
town?/people. Regulatory less than 
other options as all within 

would be worthwhile to incorporate 
ecosystem values of nature into next 
step of cost. 

 

could do these retreat areas in pockets as 
land becomes available. Enhanced riparian 
corridors 

yes, create island pockets for 
habitat complexing   

difficult sells specifically with loss of 
private land  

see previous comments 
design for aquaculture  

design towards the above option from the 
start  design of aquaculture  

compensation habits of remaining 
land, sustainable management of 
remaining land.   

 

compartmentalized spillways, use space as 
forage fields for agriculture, water storage 
device (floating),doubles as wave barrier, 
bass habitat, sealed off, for recreation 
opportunities, cooling riverways (Shade) to 
protect fish  

    

 
Use combined river as high flow bypass, 
leave existing serpentine river as base flow Increase spatial quality irrigation districts water temperature   
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ground water recharge and 
salinity management. 
Assisted migration option. 
Was combined engineering 
system can bring in new 
species. Also potential to 
create salmon spawning 
and rearing habitat. 

map out aquifer, look at 5 year cells that 
function as pasture. recreational fisheries 

yes if inclusion of habitat diversity 
included  ban on inter-basin transfer   

    

need to clearly identify the 
benefit/losses to current wildlife 
and the impacts such a drastic 
modification of the landscape would 
have on the region ability to provide 
equivalent habitat. Displacement of 
forage fields will have a large impact 
on water found grazing pressure 
across delta/Richmond 

 

     

loss of good ag. Land. Breaching and 
freshwater pockets overtime. More 
corridor for river will be better for fish. 
Open water body could affect overall 
temp of the area. Good recreation 
options. Look at BCS to make sure of 
the connectivity.  

lake in the winter, some 
are dry in the summer. 
Increase flood control. 
Provides irrigation water 

maintain a min. flow serpentine river is a 
high flow to Nicomekl to maintain fish river 
habitat  Aquaculture- fish rearing   

Preliminary Option: COASTAL REALIGNMENT (HWY99) 

 

Design of dyke to facilitate wetland 
migration to more green shores type. 
Diversity of features e.g.. Pilings, sediment 
buildup 

yes, much more than mud bay 
barrier on status quo yes, stronger 

some regulatory, still uncertainties 
of what will occur tidal, US salt 
marsh, high political barriers e.g.. 
Loss ag. And houses 

consider dyke tradition design vs. 
green shores 

     

Discussion on how to keep sediments 
and also how to build up the lands. 
What looking for? 

 

work with ecosystem/conservation 
organizations/agencies/academia to 
determine best restoration alternative 
regarding channels excavated and filling to 
create more elevated areas for complexing 
of habitat 

yes, there as opportunities for 
land conservation agriculture to 
work with government 
agencies/academia to secure land 

   

increased habitat 
protection, increased 
recreation potential, 
increased connecting of 
habitat on the landscape, 

expand regional park and trails. Promote 
habitat complexing and sediment deposition 
to increase coastal mudflat habitat and 
reduce coastal squeeze impacts 

 

yes, land acquisition for 
park land. Remediation and 
natural resource 
management, regional 
planning advisory, air 

 
infrastructure movement costs and 
feasibility  
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storm surge/erosion 
/flood protection 

quality and climate group 
advising  

high tide-area underwater 
clam beds? Salt marshes? 
Tidal power? 

create a large green shore 

improve wildlife viewing, enhance 
fishing, nature based 
recreation/kayaking/ hiking etc. work 
with fish hatcheries to enhance 
salmon population 

use for aquaculture + 
ostreiculture compensation no 

compensation etc. see also precious 
comments on impact of land loss an 
viability of aquaculture. Increase 
water pressure on remaining area. 

artificially create a large marsh, create 
habitat , create a big green shore, bringing 
back oyster and clam beds (erosion control) 

no no 

displacement of current perennial 
forage fields and the high quality of 
waterfowl foraging habitat they do 
provide will most likely result in an 
increase in pressure on remaining 
farmland in delta and surrey. this 
will increase the costs of farming as 
well as undermine the viability of 
the local farming sector. unless this 
landscape change results in an 
equivalent type of habitat for water 
fowl 

new coastal multi use 
trail/pathway and aquaculture 

water fowl many further up Fraser 
valley 

artificially create a large marsh, create 
habitat. Create a big green shore. Bringing 
back oysters and clam beds (Erosion Control)  

create opening at HWY 99 dykes to enable 
mud flat habitat/salt marsh inland 

yes, increased marine tidal flats, 
increased habitat for biodiversity 

cooperation with MOT and railway, 
purchase of land costs, loss of farm 
land 

Preliminary Option: MUD BAY BARRIER 

yes, WMA. Yes, effecting 
serpentine WMA 

Yes, if land becomes WMA. 
Maybe consider 
experiments breaking and 
flooding areas to get an 
idea of how land may 
transition in advance of the 
larger retreat 

effect WMA, need to 
coordinate/communicate in 
province 

I see a gigantic park. modify use of Colebrook park 

increase recreation 
opportunities (but not with 
environmental damage) 
decrease recreational 

retain marine mudflat habitat at all costs 

it may improve or decrease 
recreation opportunity. It will 
decrease wildlife habitat and 
environmental benefits 

possibly for the dyke train 
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opportunities 

could create more opening in dyke 

working with government an 
offset opportunities. Working 
with government on 
destruction/rehab 

Huge complex jurisdiction and 
legislative/regulatory challenges. 
Address the cumulative impacts and 
trade-offs. Need significant 
$/resources. 

big negative to habitat and 
environment 

would need multiple openings in earth 
barrier to improve alternate. Look @ 
freshwater restoration upstream from 
marginal uploads 

some on restoration side but still 
net loss of wetlands 

some/maybe still less than 
other options 

maintenance: sediment build up, 
huge traditional for mud bay likely 
be unstable. Regulatory. Large 
maintenance cost 

rerouting of BNSF out of 
crescent beach and along 
dyke. 

per above will remove trains from crescent 
beach and mud bay and Colebrook leading to 
fewer conflicts with crossing. Crescent beach 
can currently be cut off from emerging 
response as well as danger of hazardous 
waste spills 

yes, recreation access along the 
barrier 

BNSF pay the bill. May also 
help in approvals  

crescent beach would suffer with 
poor water quality. Big concerns 
with loss of estuarine habitat 

Net loss of mud flats. Discussion of 
whether any enviro benefits vs. just 
let go ag. More freshwater possibly as 
marginal farm land. Good park for 
metro. Could be smelly in the 
transition due to veg. changes, could 
be made a long time- will not stabilize. 
huge loss of brackish environment 

if the area changes to more 
marsh/terrestrial. Could be 
more habitat for water 
fowl. Increase rearing 
habitat for salmon? 
Increased ability for 
drainage/irrigation centrail 
upstream. Ag. Benefit, 
reduce soil salination  

WQ treatment? yes, tie into dyke/pump station 
area 

loss of marine habitat. Look @ 
options to increase or provide 
compensation by doing different 
unknown on the marine side ei. 
Slope 

would need multiple openings in earth 
barrier to improve alternate. Look @ 
freshwater restoration upstream from 
margional uploads 

some on restoration side but still 
net loss of wetlands 

some/maybe still less than 
other options 

maintenance: sediment build up, 
huge traditional for mud bay likely 
be unstable. Regulatory. Large 
maintenance cost 

water quality in boundary bay, use area of 
mud bay barrier to capture contaminants  no. 

big environment impact, loss of 
scarce Mud flats vs. large economic 
benefit on natural scale 
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depending on the use 
allowed the land can be 
used for agriculture, 

a design with future use in mind. Crop 
management and aquaculture 

yes. The design towards future 
agriculture uses.  

ownership of the land. Access to 
land. It may be a trap for nutrients 
which will require some regulation 
regarding nutrient management in 
the watershed area, 

 

create space for migratory 
birds. Increase capacity to 
manage succession, 
manage what comes into 
the landscape overtime. 
More room for storing food 
and water. Sources of 
phosphorous. Reduce soil 
salination -> benefit for 
agriculture.  

manage/trap pollutants to improve water 
quality in boundary bay    

Haida Gwaii case = speed up of 
succession, tress coming in, increase 
in fresh water 

   
irrigation district. Lagoon 
for nutrient mgt.  

erosion on ocean side. Overcome 
water quality issues behind barring 
or turn into terrestrial environment. 
Elgin example of marine to 
terrestrial.  

 

  

increase in farmland provides 
opportunities to implement land 
management practices that 
provide wildlife (primarily bird 
species) habitat. Also supports 
overall viability of local farming 
industry overall benefit for ag. 

   

  

large overlap with WMAs. 
Requires permission of 
province/feds. Must be 
incorporated into management of 
WMAs 

if the "green addition" 
remains part of the WMA 
the SCCLMP will continue 
to manage this land. 

unsure what type of ecosystem will 
be created. How to offset loss of 
Mudflats. Will this promote spartina 
anglica? Ecosystem may be in Flux 
for a long time. Possible negative 
effects on the rest of the BB WMAs 

 

Preliminary Option: CURRENT CONVENTIONS 

with change in slope profile 
there could be opportunity 
to reduce coastal squeeze 
effect and maintain same 
intertidal areas 

change in side slope? Innovative dyke 
design/profile yes, dyking/flood control etc. fed/prov government 

regulation for change and impacts 
to WMA. Land cost to get land from 
land owners.  

  

drainage, wildlife management, 
new crops, use of dyke for 
farming infrastructure irrigation. 
Compensation for farm land loss.  

 
compensation for land loss -> loss 
needs to include indirect impacts.   
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Gaps Partnership Opportunities  Implementation Challenges Additional Notes 

recreation space/pathways 
on the top of dikes, space 
for social gathering. 
Environment education -> 
city-led dyke tours on 
coastal protection. Evaluate 
alternative dyke options 
than current standard (e.g. 
best practices from 
Europe), flatter and wider 
dykes. bike pathways on 
dyke system. 

 

lower mainland flood 
management strategy. Regional 
table to evaluate this option 
against the dike 
expansion/upgrade plans of other 
municipalities. Salmon Safe: 
evaluate that the dyke expansion 
and infrastructure upgrades do 
not negatively impact salmon 
habitat or migratory routes.  

   

 

create a complete terrestrial habitat network 
and public recreation amenity on top of the 
dyke network. Design new dykes to provide 
more habitat 

yes, enabling public access on the 
dyking is a priority for parks. Yes, 
promoting habitat connecting 
across the city a priority. 

Translink funding for 
greenways? Federal 
recreation infrastructure 
grants. 

Land impacts from expanding width 
of dykes.   

 

flatter grade dyke to minimize loss of 
farmland and the associated wildlife habitat 
it provides. 

preservation of most amount of 
farmland as possible provides an 
opportunity to support the 
viability of farming and the 
wildlife habitat it provides.  

 

relevant to all options: reduction in 
ag. Land and specifically forage 
fields will most likely result in 
greater waterfowl grazing. Which 
will only add to the cost and 
pressure after current land 
management practices that are less 
supportive of waterfowl 

 

     

Discussion on salinity/mudflats. 
Wildlife movement. Could transition 
scene poor quality farm land to be 
better for birds. So limited benefits. So 
similar as expansion of ducks. Pay 
farms for bird food habitat.  

 

perhaps consider deposition of Fraser river 
sediments to elevate intertidal seaward of 
dyke to enable marsh growth 

Yes, I manage the boundary bay 
and serpentine WMA's 

Yes, big overlap with 
WMA's but we do not have 
$ to contribute. Need to 
collaborate on 
implementation and 
maintenance 

need authorization to modify land in 
WMA (e.g. dyke footprint) works 
may not be compatible with WMA 
management plans. May need to 
update these management plans to 
encourage ecological resilience to 
SLR 

 

maintenance of dyke trail 
system using a green shore 
approach  

helps to maintain the dyke trail 
recreation connections for parks 
and greenways 

these would likely be 
needed for collaboration 
on dyke trails 

environmental damage. Loss of park 
space and habitat. Relocation of 
existing park facilities and MVRD 
infrastructure. Loss of future parks, 
lands and public. 
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Gaps Partnership Opportunities  Implementation Challenges Additional Notes 

     

Green shores initiatives for Dyke 
upgrades. Building wave barriers to 
trap sediment and protect existing salt 
marshes. Manage invasive with 
province. Improve forage 
opportunities for ALR lands. Install 
perches for birds of preg.  

Add pollinators to 
ecosystem services  

Work with local government in 
creating offset habitat from area 
taken from increased dyke height 
and habitat from "squeeze" area 

 

Money/resources needed for offset, 
cumulative effects need to be 
addressed  

Common Species  
yes-> wetland/ag. 
Restore/enhance 

Likely won’t have 
partnership & environment  

This status quo will be a significant 
challenge. A) cost will be high B) 
motivated people change. Less 
partners wil NGO/Environment 

 

 use green shore approach   Cooperation with railway/MOTI  

 
Use oyster reefs on seaweed side to slow 
storm surge 

Tourism infrastructure review 
that BSC could undertake 

Might be inclusive lands 
and gateway associated 
with this. 

DFO- fish habitat. Mudflat - 
migratory bird Act  

 
explore options to vegetate dykes? Improve 
fish-friendly access/features 

look at modification of dike to 
allow greener options for fishes no 

Would be subject to a provincial 
environmental assessment. Mid-
century, does it keep up? How high 
can this function property.  
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Appendix E: Youth Engagement Summary  
 

CFAS Youth and Children Engagement Report 
 

The young generations of today are expected to see substantial changes in the environment 
over the course of their lifetimes, and yet this demographic segment is often not well represented in 
general public engagement events. The CFAS Team recognized the importance of initiating additional 
efforts to involve this demographic group into the CFAS planning process, as the direction of CFAS will 
have a big impact on today’s youth in the following decades. Today, approximately 31 per cent of 
Surrey’s population is under the age of 25. We reached out to Surrey youth to speak with them about 
the predicted impacts of climate change (especially as they apply to the coastal floodplains of Surrey), 
inform the youth about the CFAS process and seek their feedback on previously identified community 
values and a selection of proposed adaptation options. 
 
Engagement Outline 
CFAS Presentations and Exercises 

 
We engaged with over 200 Surrey secondary school students at various events. The majority of 

these events were carried out in a format of in-class presentations and feedback exercises lead by a 
CFAS Team member. Table 1 below provides a summary of the various engagement events. 
 
Table 3.  Summary of Surrey youth engagement events at which students were engaged on the 

topic of sea level rise and CFAS 

School/Event/Group Date Class Student Estimate 

Youth Speak Up Forum Oct 27, 2017 N/A 35 
Queen Elizabeth Secondary In-Class Dec 6, 2017 Social Studies 10 25 
Surrey Youth Sustainability Network Dec 13, 2017 N/A 10 
Kwantlen Park Secondary City Hall Visit Dec 20, 2017 Social Justice 11 25 
Queen Elizabeth Secondary In-Class Jan 10, 2018 Humanities Co-op 11 25 
Panorama Ridge Secondary In-Class Feb 14, 2018 Science Co-op 11 25 
Semiahmoo Secondary In-Class Feb 28, 2018 Biology 11 25 
Clayton Heights Secondary In-Class Jun 5, 2018 Urban Studies 11 25 

   Total:         200 

 
The format of in-class presentations was organized as follows: 

1. Introduction to the topic of urban/regional/climate change adaptation planning and the 
predicted climate change impacts in the context of Surrey floodplains; 

2. overview of the existing flood infrastructure network in Surrey and risks associated with sea 
level rise and climate change; 

3. summary of CFAS study area characteristics, climate change impacts on different sectors, 
and the CFAS process up to date; 

4. feedback exercise asking students about their own values as they apply to CFAS; and 
5. feedback exercise that sought student’s input on a selection of proposed CFAS adaptation 

options. 
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CFAS Postcards 
 

Additionally, as part of a teachers’ development day event, CFAS postcards were distributed to 
primary school teachers to initiate climate change related talks with Surrey children of various ages. The 
postcards provided an opportunity to students to think about what they can do to help fight climate 
change, as well as to learn about the concept of being active citizens by providing feedback to the 
government.  

The postcards were distributed to interested teachers who framed their lessons around 
environmental issues and climate change and incorporated the postcard activity in the lesson. These 
postcards were then anonymized and sent to the CFAS Team who summarized the feedback. And finally, 
the postcards were returned to children, so that they could take them home and include their families in 
conversations about fighting climate change. 

 

 

 
 
Figure 21.  CFAS postcard used at various engagement events, including with Surrey primary school 

students (front and back side shown). 

Game of Floods Activity 
 

During the teachers’ development day event, several physical copies of the Game of Floods 
were made available to secondary school teachers to frame their lessons around the complex societal, 
economic and environmental challenges associated with sea level rise. Game of Floods is a board game 
developed by County of Marin as public education activity on sea level rise adaptation. The game is 
available online. Some Surrey teachers incorporated the game into their lesson plans and included a 
reflection exercise—some examples of responses were then forwarded to the CFAS Team to better 
understand how youth perceive and approach balancing the multiple interests and factors when 
adapting to sea level rise.  

https://www.marincounty.org/depts/cd/divisions/planning/csmart-sea-level-rise/game-of-floods
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Engagement Results 
CFAS Presentations and Exercises 
 

When asked about their values, secondary school students identified agriculture, environment 
and residents as their most important values (see Figure 2). Relating to agriculture, students commonly 
brought up the role farming plays in food security (availability and cost of food) and providing 
livelihoods for farmers. The environmental values were brought up by many students—they were 
concerned about protecting and improving important habitats to keep animal (especially bird) and plant 
species thriving, and also prevent their extinction and the negative consequences this would have on the 
animal food chains. Students also expressed that protecting human lives and ensuring safety of all 
Surrey residents was very important. 
 

 
Figure 22. Secondary school students ranked their top three values: accordingly each vote was 

assigned a numerical value from 1 (lowest) to 3 (highest) and summarized in this figure. 

  
Secondary school students showed clear preference for the Coastal Realignment (Hwy 99) 

option, 44% of students chose it as their most preferred option. Managed Retreat and Mud Bay Barrier 
were second most preferred with 25% of students voting for each option. Current Conventions were the 
least desirable option for students, with only 7% selecting it as their preferred choice. 
 

 
Figure 23. Secondary school students were asked to identify their preferred adaptation option; this 

figure shows the percentage of students that chose each of the four presented options. 
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CFAS Postcards 
 

When asked to think about ways primary school students can help fight climate change, several 
themes were brought up frequently. These themes are summarized in Figure 4. 
 

 
Figure 24. Counts of recurring themes mentioned in the postcards written by primary school 

students (n = 77). 

 
Quotes from Youth (In-class Exercises) 
 
Community Values Comments 
Agriculture Examples 

• Important to protect agriculture because if this land is destroyed then it affects the most 
amount of people, not just people living in the study area. It also affects the economy. 

• Agriculture matters to me the most because all the food we eat comes from farmers. Also the 
farmers' main income is impacted.  

• If the farms are flooded then vegetables will be more expensive. In the future I want this area 
to be growing lots of food and prices not to rise.  

• Not protecting the agriculture will destroy so much more. Such as the economy. We need to 
protect produce. 

Environment Examples 
• The most valuable thing to protect is the environment because then the extinction of the 

animals/habitats won't increase and the fish in the water won't get eaten by sea lions. The 
environment matters most to me because the environment is the main source to everything. 
The environment needs to be protected in order for people to live in peace and have food to 
eat. You need a good healthy environment in order to maintain the clean atmosphere. I would 
choose to protect the bird habitat because birds are beautiful living creatures. You can replace 
a park, but you cannot replace a bird. Birds should be protected because they are a part of the 
food chain.  

0 5 10 15 20 25 30

Don’t build close to water. 
Less waste/recycling.

Provide animal habitat.
Less consumption (general).

Awareness, civil action, social activities.
Flood management / Proactive planning.

Clean energy/transportation technologies.
Less air polluting activities.

Less energy/water consumption.
DIY & grow own food.

Plant more trees / Cut less trees.
Less car use/active transportation/transit.
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• Environment is the most important thing to protect because wildlife should be preserved and 
prevents loss of habitat. I want it to be sustainable for the upcoming years. 

• Would also like to protect the wildlife habitats—salmon, birds, fish etc. because even though 
we may think that we don’t need it, wildlife plays and enormous role in our everyday lives.  

• Protect environment over buildings and such. Gives us our resources.  

• I believe it is most important to protect the environment from further destruction from 
agriculture, housing, infrastructure, and other selfish human exploitation of what they believe 
is required, when it should be returned to its natural state. 

• It is important to maintain the environment/habitats that have always been there. In one way 
or another it will affect us.  

• I would like to see this area filled with wildlife, and I would also like to see it as an influential 
spot as it shows how significant this issue is, and how we should all pitch in to protect the 
wildlife and other people. 

• Future decision makers should consider trying best to protect the environment that's been 
here as mostly it's our fault global warming or climate change is happening so why destroy the 
habitats that we already damaged due to pollution and make it even harder for them to 
survive. 

Residents Examples 
• Residents because where we live is important to be sheltered and have somewhere to sleep 

and feel safe.  

• I want to see this area protected (all of it) as people live on this land and they work and live in 
this area. 

• I think the most important area to protect is the residence area because if houses near the 
waterways are flooded, many people lose money, their belongings and their land. Since the 
prices for housing are increasing every year, it will be even more difficult to buy new homes. 

• Residents is the most important value to me because this sea level increase is flooding 
people’s homes and it is destroying it. It is most important to me because I guess I identify to it 
the most, it is most relevant to me. 

• If roads get flooded people lose business and must detour, which would be loss of time and 
money. Residents matter most because life is more precious than money 

Infrastructure Examples 
• I want the locations that allow our everyday life to function to be protected. As well as 

locations that make BC unique from all other provinces.  

• Also infrastructure because it would be the most expensive to repair and rebuild or move. It 
also affects more people than just the people in the study area. Good infrastructure is the 
foundation of a stable city and a good economy. Nature adapts and people can move so we 
should preserve the things that are difficult to rebuild or move. This way of thinking would not 
be supported by the people that would need to move but it's more valuable in the long run. 

• While I'd like a solution that’s best for everyone, if crisis strikes I'd like to prioritize regions that 
affect more than the flooded area. 

• I would like there to be more barriers built from the water and infrastructure on higher 
ground, our money spent wisely and people around the area safe. 
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Economy Examples 
• For me, maintaining the economy would be important because most households and taxes are

dependent on things in that area and the loss of jobs/other things could affect many. Protect
the residents and the environment because without them the economy could be put in a more
rough spot.

Culture Examples 
• Culture is important, like the environment it was there before us and it's important to protect

them.

• First Nations culture has been a large historical influence on Semiahmoo and has been around
for centuries, so it should, ideally, be protected.

• What matters most to me is the protection of heritage sites including the Historic Stewart
Farm and nature parks.

Recreation Examples 
• The most important thing to me is to have parks/beaches in the future that are still safe to use.

Options Comments 
Managed Retreat 

• No matter how much money we spend building walls and trying to control where the water
goes, the water will find a way in one way or another. The people may not like it, but it is the
only sustainable long term option.

• Brings habitats to natural/original state; wildlife left untouched; people are not harmed.

• It costs the least and is beneficial for the environment. Although residents and agriculture will
be displaced, this option will save more money and restore the area to its natural state.

• I think managed retreat is the best option because even though we build dikes, the water level
will go up even higher in the future and it will be very costly to keep maintaining it or building
new ones. If the city could help the farmers and other citizens relocate, then no one would be
at risk of losing anything and the city can spend that money on keeping the area safe so people
can access it without being at risk.

• I believe that trying to restore the land is a good idea, better than taking the risk of having
floods - risking people's lives and even people's valuable items/houses. Take all aspects of
Earth into consideration and don't leave things out.

• In my eyes, it is best for the environment, as well it is cheaper (the City should not give
compensation to the rich people in Crescent Beach who know they bought a property in a
flood zone).

• Let the land go back to how it was. Spending billions is too much, use the money to build and
remake the things lost. Pay people to move as consolation.

• The other options only postpone the inevitable flood while this embraces it. Also, sounds
cheaper.

• The other options just have more issues.

• It might cause people to move and for us to lose land but this will result in the most natural
one. This might cause the future generations to pay less because if the sea levels to rise 1.2m
by 2100 but what about after? What if the sea levels rise more? The opposite side to this could
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be that if the sea levels go down the land will come back but there will be dikes and everything 
there. 

• A little sad. I think that Mother Nature will win and we'll have to do it sooner or later anyways. 
Why do tomorrow what you can do today? 

• We are sacrificing lots of houses. 

Current Conventions 
• This type of coastal flood adaptation averagely dealt with the problems that potentially would 

be caused by the flood. 

• We already put the time to do this so why leave it. We should trust the process. 

• We should stick with it because it just works and it makes things a bit less complicated. 

• In the picture where they make the highway if they can move it a little bit to the left side on 
corner, then farmers can farm easily. 

• Too expensive. 

Coastal Realignment (Hwy 99) 
• I think it is the best idea because the agriculture lands turn normal again. 

• I recognize the importance of infrastructure such as Fortis BC and BC Hydro. 

• The dike acts as 2 different things. It acts as dike and highway. To improve it, I think we have to 
tackle the global warming problem rather than the by-product. We could move the dike so the 
infrastructure could be on it. 

• It helps preserve wildlife. 

• It will help preserve the wildlife and will also protect the residents. This will bring back Mud 
Bay as its normal, previous self. 

• It helps with the creation of habitats. 

• It seems most logical solution. 

• It only damages the left side of the sea dam. If we don't have the sea dam, everything would 
be damaged. 

• If we build sea dams beside the highway, it protects all the area that is on the right side. All the 
options are safe but dikes will eventually get damaged so we will have to keep building them 
over and over again. How long are we going to keep building them? 

• It will only cover up less than half of the portion. This decision will affect the farmers the most, 
however there will be sea dam alignment in Hwy99 to protect from the sea rise. 

• Only a portion of the land will be affected by it and the rest would be completely safe. The 
Mud Bay Barrier's disadvantage is that it can't be changed much in the future that could be a 
problem. 

• Less money, seems more efficient, farms could relocate (are there other areas the farmers can 
relocate?). 

•  In Coastal Realignment and Managed Retreat I think we lose too much land that we could use. 

• That way they won't build a wall in Crescent Beach and ruin it. 

• Not fair for farmers. 

• I like this one. 
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• Still has agriculture but not near the ocean. Of course families will be affected, but it would be 
better if we can manage where it is happening. 

• Yes, you are losing agriculture but you are losing it for a good cause. Going towards more tide 
pool areas and habitats vs. trying to move people away or doing what we have been doing is 
very expensive and time consuming and this choice is the best suited option. It benefits us in a 
good way and it is the best option to save our land from high tides. Has a better chance at 
working vs the others. I believe it's the smarter option and more affordable. More beneficial. 

• I believe it is the most sensible option, the option that makes most sense. I think that it would 
be the cheaper option, the less hassle offer and quickest option. 

• I support, although it's not my first option it does have its benefits. 

• It is better than any other. 

• It'll block the flooding. 

• I support, but if it fails we may not have a lot of options to use as backup. 

Mud Bay Barrier 
• Businesses and farms are uninterrupted; residents don't need to search for new homes. 

• It has the intention to stop flooding from reaching houses. 

• It is good for farmers and farmers supply food. 

• Because farmland. 

• More expensive but Surrey loses less land and we need lots of land for the expanding 
population. 

• Everyone can't be pleased so this is at the rich people's expense on Crescent Beach's view, 
which they can live with. No land will be lost, but in return the cost will be higher. 

• It won't ruin the farmers. 

• Too risky (unstable soil). 

• More farm lands will be caved and the farmers are the ones who provide our food. It will help 
everyone except some residents by the water. They have spent millions for their homes due to 
the good views and if the view is blocked their house values will drop and they will lose a lot of 
money. 

• It keeps most of our land. 

• It protects our farmland which is our food source. 

• Although it is costly, it's a one-time investment. After it's built we won't have to spend lots of 
money each year like we do for the current conventions. 

• Slows down flooding to allow for greater future planning. 

 
Quotes from Children (CFAS Postcards) 
 

• I can plant more seeds, don’t smoke, walk places, don’t do BBQ, buy less stuff. 

• I can tell my parents that I can walk to the corner store. Not in a car. 

• Plant wildlife trees in the intertidal zones so animals have somewhere to go. 
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• Make more drains. There are plenty in our washrooms at school. 

• Walk to work every day. Spread awareness! Grow a garden. 

• If we're going to hurt the Earth, the Earth will hurt us back. 

• Care of others.  

• My ideas: drive less; reuse containers; plant more trees; don’t build close to water; develop 
solar cars; buy electric cars; use less stuff; dome; build fewer factories. 

• Spread awareness! 

• If you cut down a tree, you plant one. 

• Read picture books like Tidy by Emily Gravett, so grownups and kids understand how to work 
together with the environment. 

• Stop building apartments in squishy places. Leave nature. 

• Build a floating school! 

• Stop taking our nature away. Don’t keep cutting down so many trees. 

• Give people a prize if they use less electricity. (I'd be fine if it was just a thank you note.) 

• Accept that sea level rise is coming and start building for that future. 

• Be realistic about what is going to happen AND have a plan for when it does. 

• Hello. How would people move if something happened to cause a flood around their homes? 
Would a flood happen gradually? What should people do if a massive earthquake happens 
from which a tsunami occurs? Just a few questions that were on my mind. Thanks. 

• We could all learn more together about climate change and sea level rising. Maybe make us all 
more aware how much this could affect our lives. That ways we can all find ways to help our 
city adjust to the new sea levels. 

• Less driving, more transit! 

• Act also to actively work and advocate to phase out fossil fuels, and to start a transition to 
clean energy immediately. Reject projects as the Trans Mountain Pipeline, LNG (it's not natural 
gas, it's fracked!) and Site C Dam. Very destructive for the environment and for us! Leave the 
fossil fuel in the ground! Yes to: solar, wind, geothermic!!! 
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Appendix F: Social Media Engagement 

To support overall awareness about the Coastal Flood Adaptation Project including the project 
webpage (www.surrey.ca/coastal) and to promote upcoming project events and activities 
(online surveys, presentations, workshops and pop up events) a multi-platform social media 
campaign. Overall, over 250,000 impressions were generated as summarized below for Phase 2 
and 3. 

YouTube Twitter Facebook Instagram 
Total views: 25,354 
Impressions: 103,331 
View rate: 24.54% 
In Stream 
Impressions: 42,979 
Views: 24,265 
View rate: 56.59% 
In Display 
Impressions: 60,453 
Views: 1,089 
View rate: 1.90% 

# of posts: 19 
Impressions: 27,790 
Engagement: 407 
Engagement rate: 0.25% 
Hashtag use: 116 
URL clicks: 116 
Likes: 19 
Retweets: 45 
Replies: 4 
Impressions: 28,574 
Clicks: 163 

# of posts: 9 
Reach: 143,656 
Post Clicks: 3405 
Engagement: 490 
Impressions (from ads): 
163,464 

# of posts: 6 
Likes: 613 
Comments: 10 
Impressions: 9,551 

Notes: 
- Video posts had higher reach 
- Instagram had the least click through rate (due to hyperlink limitations)
- Facebook was the most effective platform for CFAS
- The In Stream YouTube format was more effective than the In Display

In Phase 1 of the Coastal Flood Adaptation project, to help understand What Matters Most? 
and Who is Affected?, as well as to build overall awareness in the project and photo contest 
was organized. Three contest categories were offered (Nature, Activity and Storm). The 
majority of submissions were nature photos. Activity photos were the second most common 
and very few storm photos were submitted. The distribution of submissions is shown below. 
Most of the submissions were received through Instagram by users adding the project hashtag 
#SurreyCoastal to previously uploaded photos. Over 220 entries were received by over 60 
people. 
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Contestants were encouraged to indicate what they love about Surrey’s coastal area. A 
selection of quotes received through the Photo Contest are listed below. 
 

• Where you can be in the mountains smelling snow with a hint of ocean on the breeze 
close to heaven 

• I love the stillness and tranquility of Crescent Beach 
• I love the coast for its endless beauty and importance to our society. Being close to the 

life of nature really makes one happy 
• Crescent Beach, Surrey is one of the most beautiful places to visit, stay and play. With a 

shoreline filled with families, picnics, sand castles, swimming, paddling, sailing, lounging 
or walking, there is something for everyone. Come see for yourself! 

• Surrey’s coastline is so important to all the lovely sea birds that are so peaceful to watch. 
Over 15 blue herons enjoying a sunny day at Crescent Beach in this one photo 

• Surrey’s coastline is a true wonder to be around near sunset days, something that we 
don’t have to worry about but see and relax and enjoy the view along with precious 
nature, the wonder of Beautiful B.C. To the people that live just near the waters’ edge 
gets to be around this incredible scene. Protect what we have that makes us happy. 

• The walkway at Crescent Beach gives a place for people (and their dogs) to get their 
daily exercise. 

• Remarkable and majestic scenery. Very sunset is a reminder of the beauty we are 
blessed with in the place we live. 

• Sometimes sitting under the pier has a better view than standing on it! Finally starting to 
feel like Spring.... YES.  

• I love the contrasts of living by the coast--the reflection of the ocean, the wind in the 
trees, the eagles soaring above me, and the ever-changing drama of the sky  

• Elgin Park, leading towards Crescent Beach is a sanctuary for birds, and a little piece of 
paradise for those who love watching them.  

• Sunset paddles are just spectacular. Read a Peaceful Paddle.  
• Everyone has that one place in the world that they go to for relaxation and to find a 

peace of mind. What I love about the coast of Surrey is that a 15 minute drive away from 
my home provides me with peace and serenity. 

• Elgin Park, leading towards Crescent Beach is a sanctuary for birds, and a little piece of 
paradise for those who love watching them. 

• Love the beach walks in the winter too! 
• A windy walk at Crescent Beach a few nights ago. Event stormy skies are beautiful 

around here. 
• Living by the coast brings a feeling of calm, peacefulness and serenity. Living in the 

moment and appreciating each detail around me. 
• Under the crescent beach pier…. Great place to take a long exposure any time of year! 
• One of the reasons I love Surrey’s coast is that we have so many choices when it comes 

to activities. Swimming, going for walks or drives along the coast, boating, bird 
watching, sailing, paddle boarding, cycling, and many other activities await us here. The 
sky is different every night, so it’s like going to a new destination every time. 

• Thankful for these secret spots on the Surrey coastline 
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Appendix G: Semiahmoo First Nation Meeting Minutes 
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Appendix H: Other consultation 
 
Concurrent with CFAS, other projects related to the challenge of coastal flooding in Surrey have been 
implemented or are ongoing. As part of those projects workshops with various stakeholder groups have 
been conducted. Reports summarizing these conversations have been prepared and those relevant to 
CFAS work are provided below. 
 
Infrastructure Stakeholders 

• Mud Bay Infrastructure Flood Vulnerability Assessment PIEVC Workshop: Summary and 
Outcomes – June 2017, available at http://www.surrey.ca/files/CFAS-PIEVC-Workshop.pdf  

• Final Report: Improving Coastal Flood Adaptation Approaches – March 2018, available at 
http://www.surrey.ca/files/CFAS-ICFAA-FinalReport-29032018.pdf  

 

Coastal Regulators and Environmental Stakeholders 

• Prioritizing Infrastructure and Ecosystem Risk Phase 1 Report – March 2018, available at 
http://www.surrey.ca/files/CFASPIERPhase1Report31Mar2018.pdf  

 

  

http://www.surrey.ca/files/CFAS-PIEVC-Workshop.pdf
http://www.surrey.ca/files/CFAS-ICFAA-FinalReport-29032018.pdf
http://www.surrey.ca/files/CFASPIERPhase1Report31Mar2018.pdf
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Appendix I: Input Received from Dutch Experts 
 
CFAS also benefited from input received from Dutch flood-management and landscape architecture 
experts with years of experience in the field. These experts collaborated with the UBC School of 
Architecture and Landscape architecture to produce an adaptation design concept report, available at 
http://www.surrey.ca/files/CFAS_LINT_UBC_Draft_MudBaySurreyDesignResearchReport 2017.pdf  
 
Interviews with Alexander Herrebout of LINT Middelburg and Ric Huting of Royal Haskoning DHV were 
performed during their visit to Surrey; the transcriptions of the interviews are provided below. 
 
 
Interview with Ric Huting 
 
Ric: My name is Ric, I am from RHDHV, that’s a company from the Netherlands, and I’m from the 
Netherlands too. 
 
Interviewer: Now that you’ve seen a few presentations on Mud Bay, what issues do you see, what 
challenges do you see for sea level rise and climate change in Mud Bay? 
 
Ric: Today I’ve seen a lot of concerns, constraints. Also opportunities, as well. I think, what I’ve seen … 
there was this, today we had this session with, they weren’t stakeholders, but people who were 
engaged in the project, and they had all this idea, this awareness that something needs to be done. So 
this is a pro one. Because if you haven’t got the awareness, people will not have the willingness to 
change something. And then, what I think, when you see the area, there’s a lot to gain here. There’s a 
probability to restore old natural systems, to create value, not to say that the current land use is not 
value, but it’s a single value, it’s simple, and maybe this is not the only side where you can do farming, 
you can do a lot more. And I think this is what today’s sessions indicated to me, everyone sees the 
possibilities that you can create something unique here.  
 
Interviewer: Do you see any similarities in what you see in Mud Bay and the work that you’ve done in the 
Netherlands? 
 
Ric: Yes, a lot, a lot. And I just saw a presentation with some photographs from a project in the 
Netherlands, I also presented this [lunch], from something, also a [depowering] project. So a land that 
used to be within a dyke for over 1000 years and people now finally came up with the idea—it’s maybe 
not so necessary to protect this land and can be more beneficiary to give it back, give it back—to open it 
to the sea, to the river and the people who live there can remain there, but on elevated houses, and 
they will have water flowing around their house far more often than they had before. But it’s in the end 
far more safer and much nicer surrounding, much more natural and less cultivated. So I see a lot of 
similarities with this project. So this is just one type of project in the Netherlands, but we have more of 
them. 
 
Interviewer: So how, in the scenario that you just mentioned, how did you get the community to see the 
benefit of that, of that new way of looking at the land? 
 
Ric: I think stakeholder involvement at the beginning of the process is vital, is key. And because in this 
typical project these people were involved from the beginning, as I think is happening right here as well. 
So what are your concerns, what are your ideas, what do you think is an opportunity, what not. If you 
have an idea and maybe some stakeholder will think it’s a good idea, but if you push it there 

http://www.surrey.ca/files/CFAS_LINT_UBC_Draft_MudBaySurreyDesignResearchReport%202017.pdf
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automatically is resistance. But if you create good circumstances and you let people think for 
themselves, they will come up with nice solutions as well. And if you integrate it, and you have a few 
things that need to be done, so if you say, yes, there will be sea level rise, we can’t maintain the current 
situation, not at low cost, then people will think for themselves and come up with good ideas, and you 
can integrate them in a good project. So I think that’s key, to have a good solution in the end. 
 
Interviewer: Do you have any final words of advice, any tips for us—this is a big project for us, it’s the 
first one for the City of Surrey, any final words? 
 
Ric: Final words… Well, please, learn from the Netherlands, do not make the same mistakes we did, 
maybe some 100 years ago, and maybe we weren’t aware by then that it wouldn’t be smart. But do not 
put yourself in a position that you will regret a hundred years ahead. 
 
 
Interview with Alexander Herrebout 
 
Alexander: I’m Alex Herrebout from Lint, I’m from the Netherlands. 
 
Interviewer: I know you’ve only been here a couple of days, but based on what you’ve seen so far, what 
kind of issues or concerns do you see with Mud Bay? 
 
Alexander: What is see is that Mud Bay is part of different landscape, so you have different areas of 
different things popping up. What I like to think about from the quality of the area, [inaudible] and the 
natural areas and I enjoyed the kayak trip and all these kinds of things, so it’s a beautiful area, but it’s 
just coping with the water. And I guess, to find a smart way to cope with the water and a way that it’s, a 
lot of stakeholders or teams can be combined and can even get better through this kind of challenge of 
climate change.  
 
Interviewer: And what kind of opportunities do you see, based on you experiences that you could think 
about for Mud Bay? 
 
Alexander: I think especially, I think right now it’s agricultural use, and then you have the dyke and then 
you have the water. Maybe there is some opportunities to think about different uses, I a way that it’s 
agricultural, or maybe it’s about food but in a different way, with more water. Or maybe intertidal lands 
or uses, so I think about more of layout use, like you can use it for agricultural and enjoy [defuse]. This 
could be something, this you could do some research on. The other thing is sometimes there’s really a 
need to do something now, so if you think about within 10 years you need to do something, so then find 
a way, how do you say … For instance Crescent Beach, what kind of things you can do, maybe you can 
even improve, you can get a nice walk around of [inaudible], enjoy the water itself and then a nice [fuse] 
along the bay, so that’s things, so yeah, I would recommend to think of in a way. 
 
Interviewer: Okay, and do you see any similarities between the work that you’ve done in the Netherlands 
and anything that you’ve seen in Mud Bay? 
 
Alexander: Yes, of course. Especially, I guess, the systems that are producing some gradients, intertidal 
zones. It’s called Mud Bay, so you should do something with sediments or at least think about it. What 
we heard a lot about, nature of course, but … The old system was that the river is going to the sea and it 
was a branch and you could enjoy this kind of thing. We are really interested in the zone in between the 
lands and the water, what you can do there…  
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Appendix J: City of Surrey Council Reporting 
 
Reporting to City of Surrey Council has been accomplished through staff delegation presentations to 
various Committees of Council, as well as an annual corporate report to the Council and a memo 
including a phase-end update. A Surrey Councillor chairs the meetings and minutes taken from the 
presentations, questions, comments and responses are provided to Surrey Council. Meeting minutes are 
published on the City of Surrey website. 
 
The presentations made in Phase 2 and 3 have included presentations to: 

• Agriculture and Food Security Advisory Committee (AFSAC) 
• Environmental Sustainability Advisory Committee (ESAC) 
• Parks, Recreation and Sport Tourism Committee (PRSCTC) 
• Development Advisory Committee (DAC) 
• Public Art Advisory Committee (PAAC) 
• Surrey Heritage Advisory Commission (SHAC) 

 
A presentation to the Transportation and Infrastructure Committee (TIC) that focused on a related FCM 
MCIP project was also given. 
 
The Annual Update Reports to Council have included: 

• Report to Council dated December 1, 2016 is available online at 
http://www.surrey.ca/bylawsandcouncillibrary/CR_2016-R263.pdf 

 
• Report to Council dated December 13, 2017 is available online at 

http://www.surrey.ca/bylawsandcouncillibrary/CR_2017-R246.pdf 

http://www.surrey.ca/bylawsandcouncillibrary/CR_2016-R263.pdf
http://www.surrey.ca/bylawsandcouncillibrary/CR_2017-R246.pdf
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