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Location:  
Surrey, B.C. 
 
Asset Types: 
Multiple 
 
Project Phase: 
Existing 
 
Year Completed:  
2017 - 2019  
 
Contributors: 
Matt Osler, City of 
Surrey 

 

The City of Surrey developed a Coastal Flood Adaptation Strategy (CFAS) from 

2016 to 2019. The CFAS included extensive engagement and technical 

assessments to develop and evaluate adaptation approaches. As part of the 

CFAS initiative, Surrey identified several infrastructure assets that are 

vulnerable to the effects of climate change, including transportation, utilities, 

flood control, and marine infrastructure. To better understand these risks and 

identify a shared understanding of the climate adaptation issues shared across 

infrastructure sectors, a PIEVC assessment was completed that relied heavily 

on expert elicitation, including two workshops with 66 participants attending 

the risk assessment workshop and 58 participants attending an adaptation 

ideation workshop where the Trible Bottom Line approach was used. In total, 

38 organizations were engaged in the process. This case study represents a 

novel approach to using the PIEVC Protocol and the benefits of integrating 

directly with larger climate adaptation initiatives to shape long term decision 

making and investment in climate resilience. 

 PIEVC Meta-Analysis Case Study: 

Shaping Shorelines: Leveraging PIEVC in City of 
Surrey's Coastal Flood Adaptation Strategy 
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Approach  

The Coastal Flood Adaptation Strategy (CFAS) was an initiative to evaluate current and future 

impacts of coastal flooding through community engagement and identify short- to long-term 

adaptation options. A parallel project, “Improving Coastal Flood Adaptation Approaches” 

(ICFAA), was initially structured as a standalone process; however, the findings were ultimately 

integrated into the CFAS process. The ICFAA included the use of the PIEVC Protocol, where two 

workshops were held to encourage collaboration between organizations that own, operate, or 

have a direct interest in the infrastructure in the area. These two workshops focused on 

evaluating the vulnerability of infrastructure assets, scoring risk, and exploring adaptation 

approaches and mechanisms to reduce risks.  The assessment used an early version of the PIEVC 

“High Level Screening” approach that streamlined the analysis and did not include the PIEVC 

load-capacity (previously called “Optional Step 4: Engineering Analysis”). This step of PIEVC was 

not required as the project had already commission over $500k in highly detailed engineering 

analysis to support several coastal initiatives. This modelling was used to support the 

development of scenarios and adaptation options.  This assessment is also one of the only PIEVC 

assessments that includes a publicly available Triple Bottom Line report.  

Scoping Considerations 

20% of the land area of the City of Surrey is located within the coastal floodplain. The City has 

taken a proactive approach to managing climate change impacts and adapting.   A subsection 

of the Surrey floodplain in the Mud Bay region was selected for the assessment as it has many 

critical assets and past experiences with flooding. 

  

 

Step 1: Scope, Context and Criteria 

The first step in the PIEVC Protocol outlines what will be assessed, how far the assessment will look 
outside of system boundaries, and metrics for measuring and ranking risks 
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The assessment looked at two flooding scenarios rather than discrete climate hazard indicators 

(such as high temperatures or rain over 20mm). These scenarios were defined as follows and 

assessed for the present day and 2100 time horizon: 

a. A coastal dike breach causing progressive inundation of the coastal floodplain by the 
ocean  

b. 200-year return period riverine flooding, with releases to Mud Bay via the sea dams 
restricted by tidal cycles. 

Developing these scenarios required adapting the core PIEVC methodology and taking an 

innovative approach that had not yet been used in Canada. This study demonstrates the 

flexibility of the Protocol and how complex hazards can be assessed.  

40 assets were divided into three categories and 10 asset classes.. The categories and asset 

classes selected were Flood control/Marine (including flood control infrastructure, marine 

facilities, and farms); Transportation (including local government arterial and collector roads, 

class 1 railways, regional / international transportation infrastructure, and runways), and Utilities 

including sanitary lift stations, underground infrastructure, and overhead utility infrastructure). 

 The scoping process also required 

identifying, contacting, and 

coordination of 38 organizations to 

participate in workshops. A list of 

these participants is included to 

showcase the variety of 

organizations and areas of focus. The 

assessment had the highest number 

of participants involved of all PIEVC 

assessments reviewed in the meta-

analysis. 

• Agricultural Land 
Commission 

• Associated 
Engineering 

• BC Agriculture 
and Food 
Climate Action 
Initiative 

• BC Ambulance 
Service 

• BC Hydro 
• BC Rail 

Consultant 
• BNSF 
• Canadian Coast 

Guard 
• CFAS Consulting 

Team 
• City of Surrey 
• City of Surrey 

Fire Service 
• City of 

Vancouver 
• Corporation of 

Delta 

• Cowichan Valley 
Regional District 

• Ducks Unlimited 
Canada 

• EcoPlan 
• Emergency 

Management BC 
• Engineers and 

Geoscientists BC 
• Engineers 

Canada 
• Fortis BC 
• Fraser Basin 

Council 
• Metro 

Vancouver 
• Ministry of 

Agriculture 
• Ministry of 

Community, 
Sports, and 
Cultural 
Development 

• Ministry of 
Environment 

• Ministry of 
Transportation 
and 
Infrastructure 

• Mud Bay Dyking 
District 

• Northwest 
Hydraulic 
Consultants 

• RCMP 
• SNC Lavalin 
• Southern Railway 

of BC 
• SRY Rail Link 
• Surrey Board of 

Trade 
Representative 

• Surrey 
Operations 

• Telus / Shaw 
• Thrive 

Consulting 
• University of 

British Columbia 
• Vancouver Fraser 

Port Authority 
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Step 2: Specifying Elements and Climate Details 

The next step requires defining the system elements and climate information used in the analysis.  

Data and Information Used 

Infrastructure assets were identified as part of the data collection stage of the project. This 

information was collected through the City of Surrey’s datasets and a questionnaire distributed 

to workshop participants to identify data and information on assets owned and operated in the 

study area. For example, Metro Vancouver, the Ministry of Transportation and Infrastructure, 

Fortis, Ducks Unlimited, and BNSF all provided information on their assets and knowledge of 

past events.  Extensive modelling was conducted between 2011 and 2015 to coastal and riverine 

climate change impacts that was leveraged to prepare maps and resources on asset vulnerability 

within the floodplain. 

Step 3: Risk Assessment 

Determining risks for system under consideration 

Risk Summaries 

Risks were assessed for 40 assets and two scenarios. Most of the risks were scored as low and 

medium in the present scenarios, with many high risks in the 2100s time horizon, particularly for 

Scenario A (coastal dike breach). Identified high risks were found in all three categories (Flood 

control/Marine, Transportation, and Utilities).  Workshop participants discussed the potential for 

widespread impacts on transportation corridors and how this could prevent access to utilities for 

repairs and emergency responders.  
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Step 4: Reporting 

Communicating the assessment results and recommendations 

 

 

Vulnerability and Resilience Characteristics  

The report highlights how the Mud Bay region relies on flood control infrastructure, including 

sea dams, sea dikes, flood boxes, pump stations, and ditches. The combination of sea level rise 

with land subsidence and upland development contributes to increased risks. The previous 

vulnerability assessment identified several areas that would be inundated in a 200-year flood 

event, causing damage and loss of service for many assets and major transportation corridors. 

Recommendations 

As part of the workshop, adaptation scenarios and strategies were discussed, focusing on the 

infrastructure components at high risk. Recommendations were based on three approaches to 

coastal adaptation: protect, accommodate, and retreat. Many participants highlighted protection 

options, such as incorporating an offshore breakwater, dike upgrades, and sea walls.  
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After the Assessment 

Climate resilience does not end with the completion of the climate risk assessment. Results and 
recommendations were revisited as part of the meta-analysis with the project team.  

 

This case study is one of the best examples of integrating PIEVC assessment results directly into 

broader climate adaptation initiatives. Surrey was a leader in Canada after developing a Climate 

Adaptation Strategy in 2013. The Coastal Flood Adaptation Strategy (CFAS) initiated in 2016 and 

finalized in 2019 and won several awards, including the 2020 CAMA Environmental Aware, the 

Award of Merit from the Canadian Institute of Planners, and a Climate & Energy Action Award 

from the Community Energy Association. The CFAS included extensive engagement, with 

thousands participating in surveys, workshops, community events, advisory groups, and site tours 

alongside robust technical analysis.    

 

 

This also included an engaging discussion on whether or not protection was just ‘buying time’ 

and how effective it would be in the long term. Several workshop participants were concerned 

that retreat options would result in significant impacts on transportation corridors. Participants 

concluded that there would not be a single approach, but instead incremental improvements 

over several decades. It was evident that any recommendations would require significant 

interjurisdictional coordination, cost-sharing, and political will. Recommendations were then 

discussed and considered in the CFAS process, which included a more comprehensive analysis 

of climate adaptation actions. After the initial workshop, a follow-up workshop was held to 

discuss the CFAS analysis and complete the PIEVC Triple Bottom Line Analysis for two adaptation 

options: coastal realignment and river realignment. The adaptation options were assessed 

considering technical feasibility, along with social, environmental, and economic considerations. 
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Thanks to the success of the CFAS, Surrey was awarded $76 million from the Government of 

Canada through the Disaster Mitigation and Adaptation Fund (DMAF), the largest ever 

contribution at the time. This funding was provided for 13 projects that will protect against coastal 

flooding. At the time of this case study, several projects were in planning, progress, or completed 

stages, including upgrades to dams, dikes, and drainage pump stations with climate and seismic 

resilient designs, raising and widening of streets, replacement of ageing bridges, the creation of 

a riparian park, and upgrades to storm sewers and sanitary pump stations. A living dike is also in 

progress in collaboration with the City of Delta to mitigate river flooding and biodiversity loss.   

Many of the short-term actions identified in the CFAS were classified as ‘low-regret’ or ‘no-regret’ 

flood management projects, investments, and policies. This approach helps to make immediate 

improvements to resilience, while still allowing for a strong foundation for long-term strategic 

decision-making.   

Tracking Progress 

The CFAS presented 46 actions across “Program and Policy Actions” and “Planning Area-Specific 

Actions,” prioritized for shorter-term (2020-2030) and long-term. The Planning Area-Specific 

actions included several infrastructure projects, while the Program and Policy actions focused on 

initiatives like education, reviewing development practices, and flood-resilient design and 

construction guidelines. For the Mud Bay area, the focus of this case study, actions included 

foreshore enhancement, sediment augmentation, and infrastructure upgrades.  The City of 

Surrey’s website includes a frequently updated list of coastal flood adaptation projects to share 

how the actions from the CFAS have been implemented to date. The first phase of implementation 

of the City’s DMAF Program included annual reports to review and track progress. After the 

assessment, an external advisory group was established to continue working towards 

implementing adaptation actions. This also required sustained relationship building with 

organizations. These strong relationships proved to be highly impactful at the time of the DMAF 

funding application, as organizations were willing to provide guidance and support for the work.  
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Monitoring continues to be a focus for the implementation of adaptation actions. For example, 

the “Mud Bay Nature-based Foreshore Enhancement” project includes a monitoring program that 

takes photos every 10 minutes and shares them online to continuously monitor the site to support 

decision making about adjustments and interventions as needed. The goal is to also integrate this 

monitoring program with modelling to compare actual conditions with wave action data. Various 

stabilization techniques are also being tested at the pilot sites to inform the construction of a 

larger living dike in the future.   

Benefits 

The most significant benefit of the PIEVC assessment was the collaboration embedded in the 

process and maintained to this day. Through open dialogue, organizations and the City of Surrey 

were able to both understand vulnerability and identify adaptation actions that were innovative 

and applicable to the area. Examples of collaboration include:  

- The City of Delta, a neighboring community, also faces coastal flooding challenges. They 

participated in this project, including attending workshops, and subsequently initiated a similar 

process. 

- Engineers Canada and Engineers and Geoscientists of British Columbia attended the 

workshops and highlighted how this project is an exemplary case study for other communities 

struggling to advance climate adaptation.  

- Academic linkages were made, including with the UBC School of Architecture and Landscape 

Architecture  

Communication and engagement were embedded throughout the CFAS. It was critical to keep 

budget and resources available to communicate what was happening in an effective and 

comprehensive way. This included creating videos and storymaps to tell the narrative and simplify 

complex technical work. The PIEVC workshops also included two bus tours and events to deeply 

understand the study area and share information. This process helped to unpack a complex issue. 

The workshop process also helped to highlight the services that infrastructure provides, including 

community connectivity, mobility, safety, and emergency services and how interconnected it is 

with the economy. 
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The use of the Triple Bottom Line evaluation was helpful as it drew attention to environmental 

and social considerations that can often otherwise be missed when discussing infrastructure with 

a technical audience. 

Challenges  

The scoping of the assessment was initially very challenging, as it required a novel approach 

(including the use of scenarios) and complex interconnected assets with varying ownership and 

responsibility.  Geographically, the overall coastal floodplain spanned over 70 km2 so the scope 

of the PIEVC approach was narrowed to the area with the highest hazard that included all the 

key infrastructure providers. 

Initially, the PIEVC approach was seen as limiting as it did not effectively consider cascading 

impacts.  The scoping process included consultation with experienced PIEVC users and other 

infrastructure owners who had completed assessments to give advice on the best path forward. 

The network of climate risk practitioners willing to support the initiative helped to overcome this 

challenge, and this case study can serve as an example for others trying to do the same.  

This assessment proved highly successful in bringing together a diverse group with vested 

interests in infrastructure in the study area, with 28 groups participating in the workshop. This 

success was not achieved without its challenges, particularly in the initial stages of gathering 

these groups and agreeing to participate. Building relationships was a critical step, albeit time-

consuming, for Surrey staff. Some organizations were initially hesitant to participate, as they were 

uncomfortable or unaccustomed to discussing their assets and risks in a large forum. The 

message was conveyed that regardless of their attendance, their assets needed to be discussed 

to ensure a comprehensive understanding of risk. They were presented with a choice: your assets 

will be discussed without your input, lacking appropriate context, and understanding, or they 

could actively contribute to building resilience by joining the discussion. These candid 

conversations were made possible through strong relationships and a mutual desire to 

collaborate. Ultimately, the success of the workshops demonstrated that overcoming these initial 

challenges was worthwhile.  
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When it came to identifying and implementing climate adaptation actions, barriers remained 

that required innovative solutions. When addressing complex challenges like sea level rise, 

engineers will often suggest additional data collection and modelling rather than action as they 

are concerned with the liability of adopting new approaches. While good information is a critical 

step, a shift in mindset is required so that professionals have more freedom to test out pilot 

projects and new approaches, including nature-based solutions, without undue concern about 

jeopardizing their license. While good quality data is essential, striking a balance is needed to 

avoid “analysis paralysis” that can stand in the way of meaningful action. 

Lessons Learned 

• Time spent developing communication material and building relationships pays off. 

Experts on infrastructure and climate science have a tendency to focus on data collection and 

analysis. While this is useful, the time and resources required to build relationships and clear 

communication materials were necessary to elicit knowledge sharing should not be 

diminished and . These relationships continue to pay off beyond assessing risk and are 

needed for transformative and systems-wide climate adaptation.  

• Find synergies between initiatives. The PIEVC assessment was more effective embedded in 

the Coastal Flood Adaptation Strategy and Improving Coastal Flood Adaptation Approaches 

(ICFAA) projects than as a single one-off assessment.  The comprehensive identification and 

comparison of adaptation actions would not have been possible within a typical PIEVC 

assessment, and this comprehensive approach ultimately led to direct implementation of 

flood resilience projects.  

• Approaches to climate risk assessments can be adjusted to meet your needs. This 

assessment relied on the use of scenarios rather than individual climate hazard indicators. 

This approach allowed for better discussion on impacts across a diverse range of participants 

and to refine and evaluate climate adaptation options.  
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• We don’t have every solution yet. Climate adaptation requires a paradigm shift in decision 

making. Climate change demands new solutions and the opportunity for trial and error as 

part of a cycle of plan – do - learn. This requires collaboration, risk taking, and funding. Pilot 

studies can be a good away to test the new solutions 

Learn More 

- Final PIEVC workshop report: Mud Bay Infrastructure Flood Vulnerability Assessment 

PIEVC Workshop: Summary and Outcomes - June 2017 

- ICFAA Stakeholder Workshop slides: Improving Coastal Flood Adaptation Approaches 

Workshop - October 10, 2017 

- ICFAA Workshop Backgrounder: Improving Coastal Flood Adaptation Approaches 

Workshop Backgrounder - October 10, 2017 

- Read the : Improving Coastal Flood Adaptation Approaches Final Report - March 2018 

- Read a Case Study by FCM: Improving Coastal Flood Adaptation Approaches (featuring 

City of Surrey) 

- Read a case study on the City of Surrey Climate Adaptation Strategy on the Map of 

Adaptation Actions  

- Stay up to date and learn more about Coastal Flood Adaptation Projects in the City of 

Surrey  

 

https://www.surrey.ca/sites/default/files/media/documents/CFAS-PIEVC-Workshop.pdf
https://www.surrey.ca/sites/default/files/media/documents/CFAS-PIEVC-Workshop.pdf
https://www.surrey.ca/sites/default/files/media/documents/PresentationsCFAS.pdf
https://www.surrey.ca/sites/default/files/media/documents/PresentationsCFAS.pdf
https://www.surrey.ca/sites/default/files/media/documents/PresentationsCFAS.pdf
https://www.surrey.ca/sites/default/files/media/documents/PresentationsCFAS.pdf
https://www.surrey.ca/sites/default/files/media/documents/CFAS-ICFAA-FinalReport-29032018.pdf
https://fcm.ca/en/case-study/mcip/improving-coastal-flood-adaptation-approaches
https://fcm.ca/en/case-study/mcip/improving-coastal-flood-adaptation-approaches
https://changingclimate.ca/map/city-of-surrey-climate-adaptation-strategy/
https://www.surrey.ca/services-payments/water-drainage-sewer/flood-control-and-prevention/coastal-flood-adaptation-projects

