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EXECUTIVE SUMMARY 

Overview 

Exercise Coastal Response 2022 (CR22) Tabletop Exercise Two (TTX 2), was a two-day, discussion-based exercise 
designed to provide participants the opportunity to examine response actions within the 48 to 96 hours following 
a hypothetical earthquake impacting the Lower Mainland. Approximately 230 emergency management partners 
attended representing First Nations, local authorities, the federal government, provincial ministries, critical 
infrastructure operators and NGOs.   

Due to the ongoing pandemic and provincial health orders the exercise was conducted in the virtual environment 
supported by Simon Fraser University’s HOPIN platform.  

The overall aim of TTX 2 was to provide an opportunity for participants to build relationships with key partners, to 
explore best practices and facilitate a conceptual understanding of plans and procedures. Specifically, TTX 2 was 
designed to achieve the following outcomes: 

• Improved awareness of plans, concepts and processes including the BC Earthquake Immediate Response 
Plan (IRP). 

• Identification of gaps in response plans and in particular areas of intersection that need to be addressed 
with regards to critical infrastructure (CI) and logistics. 

• Identification of potential solutions for CI and logistics where possible - where not possible, outline the 
work required to develop effective solutions. 

• Identification of aspects for CI and logistics that could become training objectives related to sustained 
operations to be addressed in the emergency operations centre exercise (EOCX) portion of Ex CR22. 

• Identification of potential opportunities to bring aspects of business continuity, mass care and joint 
communications to support CI and logistic considerations. 

Participants were able to discuss and engage in open dialogue surrounding the two primary areas: logistics and CI. 
The majority of participants were very satisfied with the virtual platform and the opportunity to work on improving 
the overall preparedness of the region for a catastrophic earthquake.  

The TTX achieved the expected outcomes to various levels of success. As with other exercises of this nature, 
participants arrived with varying levels of understanding with respect to CI and logistics and their organizational 
plans were at different states of development. This dynamic made it difficult to advance beyond discussion and 
into the development of potential collective solutions.  Many of the organizations represented at the TTX now 
have a good understanding of where they are in relation to others and what areas they can work on to improve 
their preparedness for a catastrophic earthquake event.  
 
Recommendations 
 
The following key recommendations were identified through the TTX: 
 

• Examine roles and responsibilities in the Logistic Management System (LMS) concept as identified in the 
BC Earthquake Immediate Response Plan as part of lead up to CR22.  

• Examine requirements to establish a provincial staging area (PSA) to assist in validating the LMS concept.  
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• Establish a cross-government and partner agency working group to further investigate the coordination 
and transportation of critical resources within the Province to the required points of distribution. 

• Test and validate the GeoBC common operating picture (COP) and investigate other forms of information 
collection and dissemination to inform situational understanding. 

• Examine how partners and CI owner / operators share priority restoration information and requests to 
determine where there is potential for competing resources and interdependencies with other sectors of 
CI. 

• Examine methods of prioritization of the restoration of CI, including roles and responsibilities of partners 
and decision-makers. 

• Explore scenarios where leadership from agencies who have functional, jurisdictional, or legislated 
responsibilities address complex issues through integrated decision-making. 

• Reduce scope for strategic communications objectives for CR22 due to Joint Information Centre (JIC) 
concept validation. 

• Leverage CR22 to review and test elements of organizations’ business continuity plans to improve 
preparedness for a catastrophic earthquake. 

• Limit scope for exercising mass care in CR22 as there is currently no plan or concept to validate. In 
addition, the Province should pursue the development of a mass care support plan. 
 

Next Steps 
 
Organizations across the province continue to experience fatigue from response activities related to the pandemic 
and it is important to recognize realistic limitations on what areas can potentially advance prior to CR22.  Over the 
coming months EMBC will be contacting potential participants for CR22 and confirm levels of participation and 
training objectives for the exercise. 
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TTX 2 ORIENTATION  

BACKGROUND 

The overall aim of Exercise Coastal Response 2022 (CR22) is to practice an integrated whole-of-government and 
partners response to a major earthquake event with significant impacts to the southwest region.  Drawing upon 
lessons from previous exercises and operations, CR22 is based on a progressive series of training activities 
including workshops, focus groups, webinars and two tabletop exercises, culminating with a coordinated multi-
agency Emergency Operations Centre Exercise (EOCX) in February 2022. Due to the pandemic, work up activities 
continue to be conducted in a virtual environment with in-person activities assessed as the situation improves. 

TTX 2 was the second, provincially-led exercise in the series and was conducted as a facilitated, discussion-based 
event using a virtual meeting platform provided by Simon Fraser University.  Participants discussed roles and 
responsibilities during the 48 to 96-hour periods of the emergency and focused on two key areas: critical 
infrastructure (CI) and logistics. TTX participants included representatives from federal departments, provincial 
ministries and agencies, regional districts and municipal partners, First Nations communities as well as industry 
partners and non-government organizations. The TTX was conducted in a no-fault learning environment where 
current systems and processes were examined, rather than people fulfilling key operational roles.  

PURPOSE 

The purpose of TTX 2 was to identify gaps, seams, and barriers in plans and procedures, share best practices, and 
develop concepts and solutions for an integrated response to a major earthquake event. The outcomes of the TTX 
will be used to identify objectives and next steps to support Exercise CR22 and the EOCX in February 2022.   

TTX 2 SCOPE AND OBJECTIVES 

TTX 2 explored issues related to CI and logistics that could significantly impact an effective immediate response 
and the ability to transition to a sustained response.  The information acquired during TTX 2 and summarized in 
this report will continue to contribute to the achievement of the following outcomes: 

• Improved awareness of plans, concepts and processes including the BC Earthquake Immediate Response 
Plan (IRP). 

• Identification of gaps in response plans and in particular areas of intersection that need to be addressed 
with regards to CI and logistics. 

• Identification of potential solutions for CI and logistics where possible - where not possible, outline the 
work required to develop effective solutions. 

• Identification of aspects for CI and logistics that could become training objectives related to sustained 
operations to be addressed in the EOCX portion of Ex CR22. 

• Identification of potential opportunities to bring aspects of business continuity, mass care and joint 
communications to support CI and logistic considerations. 

The geographic scope of play was defined as the southwest region, Lower Mainland; however, considerations for 
logistics required the inclusion of areas outside the impact area, recognizing that external factors including 
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transportation, logistics, facilities, and resources have interdependencies across the province, nationally and 
internationally.  

VIRTUAL DELIVERY 

Due to the current pandemic, TTX 2 was hosted as a virtual event and used the platform HOPIN, a web-based 
solution offered by Simon Fraser University. The virtual platform offered the use of multiple breakout rooms 
supported with chat and various polling tools including Slido and Mentimeter.  Overall, 236 people registered for 
the exercise of which 233 participated during the two-day session with peek participation of 211 during the 
plenary sessions at the beginning and end of the exercise. Following a brief introduction and with the support of 
the SFU technical team, participants and exercise control staff where able to utilize the virtual platform in a 
manner that achieved the expected outcomes.  

EXERCISE METHODOLOGY 

TTX 2 focused on the 48–96-hour period following a major earthquake.  Each day of the exercise focused on a 24-
hour period, although in certain cases the concepts overlapped chronologically or spanned periods greater than 24 
hours. Participants were encouraged to familiarize themselves with plans and processes within their respective 
areas of responsibility and for those participating in the critical infrastructure discussions a pre-exercise survey was 
completed.   

Participants were broken into five break-out groups, three for logistics and two for CI. This allowed for separation 
and ease of discussion focused at the strategic, operational, and local level1. Supplemental break-out rooms were 
established during the TTX to allow for the groups to meet and share information and update each other 
connected issues. As this was established during the exercise it was only used on one occasion and in the future 
more time to communicate between the groups should be allocated.  

Day 1 (February 10th, 2021)  

The day was broken down into four distinct periods with the first plenary session including welcoming remarks 
from the Deputy Minister of EMBC, Tara Richards, a territorial acknowledgement from Morgan Guerin of the 
Musqueam First Nation, exercise overview and scenario update. Following this there were two sessions allocated 
for the break-out groups to discuss issues related to CI and Logistics. The day was concluded with a summary of the 
finding from the break-out sessions. 

Day 2 (February 11, 2021) 

The second day of the TTX was divided into four sessions including a short welcome and opportunity to orient the 
group for the days sessions followed by two dedicated sessions for the break-out groups to continue their 
discussions related to CI and logistics. The exercise was then concluded with an opportunity for each of the five 
break-out groups to provide a summary of the work done and the significant areas for future work. Following this 

 

 

1 (Strategic M-DEC, PECC, Provincial DOCs, Provincial CI EOCs; Regional PREOC, Regional DOC/ROC, Regional CI EOCs, Local Authority/FN EOCs and Local CI EOCs)   
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our Assistant Deputy Minister, Dave Peterson thanked everyone for the participation and contributions towards 
enhancing provincial earthquake preparedness. 

LOGISTICS FINDINGS AND RECOMMENDATIONS 

Logistics Objectives. The logistic break-out groups centred their discussion around the following objectives to 
inform the development of a provincial logistic management system (LMS) during a catastrophic earthquake. As 
TTX 1 examined the first 48 hours of the response, TTX 2 focused on the 48-96-hour period: 

• Examine the establishment of logistic staging areas – provincial staging areas (PSA), regional staging areas 
(RSA), local staging areas (LSA) and community points of distribution (CPOD). 

• Examine the controlled movement of ground transportation from national to municipal level. 
• Examine the establishment of multi-modal logistic hubs to include one air, rail and port facility in the 

impact area (IA). 
• Examine the movement of personnel into and out of the impact area (IA). 
• Validate the logistic synchronization matrix. (Annex E) 

 
A complete compilation of the observations and recommendations for the logistic break-out groups is contained at 
Annex A, while a summary of the key observations and recommendations is provided below. These represent the 
findings of the logistics discussion groups and are an amalgam of provincial, First Nations and local authority. It 
should be noted the final objective of validating the synchronization matrix was not met although the group 
agreed the model has merit.  

Key Observations and Recommendations 

The BC Earthquake Immediate Response Plan (IRP) section 6 Logistics provides a general concept for how critical 
resources will be brought into the province and from point of entry through to distribution at the local level within 
the impact area. The plan identifies EMBC as the responsible coordinating authority for the establishment of a 
logistic management system (LMS). This general concept, roles, and responsibilities, have yet to be fully 
developed, tested or validated and currently there is no detailed logistic plan for how this will be achieved. During 
the break-out group discussions the following issues were raised and are recommended to be addressed through 
cross-government and partner planning, some of which may be achievable for validation during CR22, while others 
will form part of a longer term planning initiative. 
 
Observation #1. All levels of government and partners within the Province have a significant interest in the 
Province’s ability to establish and manage a LMS during a catastrophic response to procure, manage and transport 
response personnel, equipment and supplies. In the IRP, EMBC is identified to initiate and manage a LMS; 
however, this still requires validation.  
 
Recommendation #1. Examine roles and responsibilities in the LMS concept as identified in the IRP as part of 
lead up to CR22. To support this objective a comprehensive review of the existing material and previous work 
conducted in the subject area should be completed to determine if it can be used to support further planning. 
 
Observation #2. All groups identified the requirement to develop detailed and flexible logistics plans to support the 
movement of critical resources in three distinct areas: the impact area, areas outside the impact area of the 
Province, and outside of the Province. To ensure resources can be moved to the impact area it is necessary that 
staging areas be established. The current concept indicates the need for a national staging area, provincial staging 
areas, and regional staging areas, as well as community points of distribution. 
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Recommendation #2. Examine requirements to establish a PSA to assist in validating the LMS concept. Though 
significant work needs to be done at all levels to determine the viability of the LMS concept including possible 
locations, roles, responsibilities, resources and effective management of the site, it is recommended to focus the 
planning effort on the requirements to establish a PSA. The concept of a staging areas as part of the LMS is 
fundamental to its operation as it receives, prioritizes, and deploys resources to the impact area.  
 
Observation #3. A significant quantity of goods move through the Province of BC as a major supply route for the 
western provinces. These goods enter the country through the Port of Vancouver and are moved using road, rail, 
marine, and air transit routes through the Province. As a result of a catastrophic earthquake this movement will be 
impacted. This not only effects goods moving through the Province, but will limit the ability to receive critical 
resources to the impact area. A general understanding exists of the available control measures for transportation 
routes in the Province however during response, knowledge of how to coordinate and transport resources across a 
multi-modal transportation system will be critical.  
 
Recommendation #3. Establish a cross-government and partner agency working group to further investigate the 
coordination and transportation of critical resources within the Province to the required points of distribution. 
This work needs to be tied closely to the transportation sector within CI and could be included as a building block 
activity prior to CR22, but will likely extend beyond the exercise.  
 

CRITICAL INFRASTRUCTURE FINDINGS AND RECOMMENDATIONS 

CI Objectives. The CI break-out groups centred their discussion around the following objectives to better 
understand the prioritization of CI damage assessment restoration and the interdependencies between CI sectors: 

• Examine and develop a list of the highest priorities for community, regional and provincial CI damage 
assessment based on the critical services they support and the impact to the overall response effort. 

• Examine and develop a list of limiting factors that constrain the ability to conduct systematic damage 
assessments of priority community, regional and provincial CI. 

• Examine and develop a list of proposed actions to overcome the limiting factors identified; consider both 
internal and cross-jurisdictional strategies and actions. 

 
During the break-out group discussions it was noted that knowledge of CI and interdependencies varied among 
participants. As a result, a significant amount of discussion was dedicated to better understanding the roles CI 
owners and operators can play in the response effort and leveraging their networks to support resource shortfalls 
and restoration efforts. 
 

Key Observations and Recommendations 

 
Observation #1. EMBC has the responsibility to gather information and provide coordination and direction to 
develop situational understanding and to provide a common operating picture (COP). For the Province to be able 
to complete this task there is a requirement to conduct damage assessment across the impacted area with a focus 
on the priority critical infrastructure. Before the prioritization of response and restoration activities can take place 
EMBC must situationally understand what has been damaged and what impacts from the loss or reduction across 
CI sectors may be and what is required to restore their respective capabilities. There is currently no comprehensive 
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and integrated information management/ knowledge management (IM/KM) plans, processes, protocols and 
technologies to ensure that the right information gets to the right person in the right organization at the right time 
in the right format with the right precision and accuracy. This observation is recurring (CR16, EX Salish Sea, Oceanic 
Down, 2017 Freshet and Wildfire AAR, TTX1 CR22). 
 
Recommendation #1. Test and validate the GeoBC COP and investigate other forms of information and 
dissemination to inform situational understanding.  
 
Observation #2. During the break-out sessions it was determined that some CI owners/operators have well-
developed business continuity, damage assessment, and restoration plans, though it was noted that many of these 
plans have been developed in isolation without consideration of interdependencies or requirements for the same 
limited resources during catastrophic response. This gap is connected to the need for prioritization of response 
and restoration which must be included in strategic decision making. It was also noted during the TTX that the 
majority of attendees were particularly interested in the impacts and prioritization decisions that were being made 
relative to the CI sectors that the attendees relied upon.  
 
Recommendation #2. Examine how partners and CI owners/operators in the province share priority restoration 
information and requests to determine where there is potential for competing resources and interdependencies 
with other sectors of CI.  
 
Observation #3. The process for coordination and prioritization of restoration of CI is articulated in a broad sense 
in the BC Earthquake IRP; however, the actual method of prioritization, who is involved, and how decisions are 
communicated are less clear.  
 

Recommendation #3. Examine methods of prioritization of the restoration of CI, including roles and 
responsibilities of partners and decision-makers. 

OTHER AREAS OF INTEREST / EXERCISE OBJECTIVES FINDINGS AND RECOMMENDATIONS 

Specific break-out groups were not established to investigate and discuss issues related to the below objectives for 
CR22; however, the following key observations and recommendations were drawn from the discussions during the 
TTX: 

• Strategic Decisions 
• Strategic Communications  
• Business Continuity / Continuity of Operations 
• Mass Care 

 
Strategic Decision Making 
 
Observation. During the discussions it was noted there are areas that will require senior leadership to make 
decisions concerning the prioritization of restoration for various CI sectors and the flow of critical resources into 
the province and the impact area. A challenge faced by leadership will be the allocation of limited response and 
specialized resources to support the restoration of CI in addition to other areas that impact public safety.  It is also 
noted there are overlapping responsibilities between provincial and federal governments that promotes the need 
to exercise strategic decision making related to complex issues. 
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Recommendation. Explore scenarios where leadership from agencies who have functional, jurisdictional, or 
legislated responsibilities address complex issues through integrated decision-making. Depending on the level of 
participation for CR22 the problem can be presented during the EOCX or as a gateway event prior to the conduct 
of the final exercise as the processes for engagement of senior leadership and decision-making models are 
developed.  
 
Strategic Communications 
 
Observation. There was limited discussion surrounding strategic communications during the TTX and, therefore, 
limited opportunity to explore how and when to employ communication strategies to assist in the response while 
supporting public safety and security.  The provincial Joint Information Centre (JIC) concept has been validated 
during the response to the pandemic; however, exploring this concept in relation to a catastrophic earthquake 
would provide differing challenges and opportunities. 
 
Recommendation. Reduce scope for strategic communications objectives for CR22 due to JIC concept validation. 
 
Business Continuity / Continuity of Operations 
 
Observation. BCP across governments and partner agencies need to be exercised and validated on a continuous 
cycle to ensure organizations can continue the provision of critical services post-catastrophic event. It was noted 
during the discussion that, although many organizations have BCPs and restoration plans, they may not have been 
tested or validated in some time. CR22 provides the opportunity for testing or validation. For provincial ministries 
and agencies, CR22 and planning leading up to the exercise provides the opportunity to align and/or deconflict 
ministry/agency response actions within the BC Earthquake Immediate Response Plans and BCP catastrophic 
response actions. 
 
Recommendation. Leverage CR22 to review and test elements of organizations’ business continuity plans to 
improve preparedness for a catastrophic earthquake. For provincial ministries and agencies, this also includes 
aligning and/or deconflicting ministry response actions within the IRP and BCP catastrophic response actions. As 
EMBC continues to engage within government and with our partner agencies the opportunities for evaluating BCP 
will be developed and include both prior to CR22 and during CR22 objectives. 
 
Mass Care.  
 
Observation. Though no significant discussion ensued around the provision for mass care at the TTX the scenario 
and modelling for CR22 has been updated and the numbers of displaced persons would prompt a mass care 
scenario in the Lower Mainland.  There is currently no supporting plan to the IRP detailing the approach to mass 
care and roles and responsibilities of all partners are not clear. 
 
Recommendation. Limit scope for exercising mass care in CR22 as there is currently no plan or concept to 
validate. In addition, the Province should pursue the development of a support plan. 
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ANNEX A – AAR INFORMATION COLLECTION 

 

Ex Objective Training Objective 
Outcome 

Finding Recommendation 

LOGISTICS 

Develop and test a 
concept of 
operations for the 
activation and 
establishment of the 
multi-modal supply 
management 
system.  

 

 

 

 

 

General All levels of government and partners within the Province have 
a significant interest in the Province’s ability to establish and 
manage a LMS during a catastrophic response to procure, 
manage and transport response personnel, equipment and 
supplies. In the IRP, EMBC is identified to initiate and manage a 
LMS; however, EMBC as the provincial coordinating agency for 
emergency events does not have the subject matter expertise 
in logistics management and alternate leads may be 
appropriate.  

Examine the IRP LMS concept as part of lead 
up to CR22 to confirm lead agency and 
potential responsibilities. To support this 
objective a comprehensive review of the 
existing material and previous work 
conducted in the subject area should be 
completed to determine if it can be used to 
support further planning. 

Topic 1.  Establishment 
of Logistic Staging 
Areas 

 

 

 

The IRP describes a logistic lay down from the national staging 
area through provincial staging areas to regional staging areas 
to local staging areas and henceforth to community points of 
distribution. What the IRP does not do is explain the lay down 
and actual function for each staging area e.g., purely a 
transportation control point or a place to cross-load and 
reconfigure stores for delivery to the community. For the EOCX 
assumptions need to be made with regards to what each level 
of logistics staging area will do.  It was generally agreed that we 
should focus on a provincial staging area at Kamloops and a 
regional staging area in the lower mainland. Notwithstanding 
these staging areas, the utility of leveraging multimodal hubs 
such as YVR and the port of Vancouver was agreed.  

After a catastrophic event the Province needs 
early access to ground, sea and air 
distribution systems. This should be seen as a 
concurrent effort with flexibility to use nodes 
as they become available. The Transportation 
Branch will assist in determining the 
accessibility of a staging area when stood up 
and partners report in what their status is on 
first sit rep. 
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All groups identified the requirement to develop detailed and 
flexible logistics plans which would support the efficient 
movement of critical resources in three distinct areas including 
the impact area, provincial areas outside the impact area and 
outside of the province. To ensure that resources can be 
moved efficiently to the area of need inside the impact area it 
is necessary that staging areas be established. The current 
concept indicates the need for a national staging area, 
provincial staging areas, and regional staging areas as well as 
community points of distribution. 
 

Though significant work needs to be done at 
all levels to determine the viability of the 
concept including possible locations, 
resources and effective management of the 
site, it is recommended to focus the planning 
effort on the detailed requirements to 
establish a PSA. The concept for the 
establishment of staging areas as part of the 
LMS is fundamental to its operation. 
Examining the PSA, the point of transition 
receiving resources from outside the Province 
and deploying them forward into the impact 
area, will greatly assist in validating the 
concepts.  

Provincial Staging Areas. Central PREOC have a critical role in 
that they are being asked to run the main provincial logistics 
staging area in Kamloops and also have responsibility for a 
personnel staging area in Kelowna. Central PREOC identified 
that they have capacity issues in staffing a staging area and 
would need support. Discussion occurred about leveraging 
other Ministries human assets present in the Kamloops area. 
For an understanding of what a staging area could look FEMA 
and US templates are a good starting point.  The option of 
TEAMS assignments was discussed although it was noted that 
the COVID response had reduced volunteers for the 
programme.   

Conduct the necessary detailed planning at 
the Regional level to determine the full 
resource requirements of establishing a PSA. 

Regional Staging Areas. SW PREOC is in a similar if not more 
difficult position than CTL PREOC in that their staff will also be 
coordinating the response as well as potentially managing at 
least one if not two Regional Staging Areas. Discussion 
examined the function of an RSA and it was recognised that it 
was likely that this would be where loads were configured for 
delivery to LSAs and possibly directly to CPODs. It was also 
recognised that both YVR and Vancouver Port facilities could 
operate as RSAs and indeed tonnages may be significantly 
more than would initially come through via ground RSAs. The 

The function of RSAs is a critical link in the 
logistic system and requires separate analysis 
with stakeholders and potential partners 
(Federal/Private Industry). 
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movement of stock needs consideration i.e., private 
contractors, federal or provincial assets. It is unlikely that 
transport requests would be met in a timely manner without 
prior planning/contracting. The group at the community level 
made clear that anything to be delivered from the RSA needs 
to be ready to distribute. This means nothing larger than a 
standard pallet that can be broken down by hand if necessary, 
should be sent forward.   

Local Staging Areas/CPODs. Discussion took place about how It 
should be recognized that at the community level operation of 
a CPOD can be dependent upon volunteers and co-opted 
employees. Staff either need to be trained in advance or the 
system is simplified to a point where training can take place at 
the site.   

The Province needs to consider how to 
address the capacity issue that exists staffing 
logistic nodes from the NSA forward.  All 
options should be considered including 
Federal and private industry assistance. 

Hub and Spokes System. It became clear that there is a capacity 
issue at every level. In addition to considering how additional 
resources can be obtained it was suggested that the first order 
question should be how the number of nodes can be optimised 
i.e., achieve the effect required with the minimum number of 
resources with the added bonus of easing command and 
control. At the municipal level, useful discussion took place 
about the viability of shared and sub regional facilities (LSAs 
and CPODs). There was also discussion about whether direct 
delivery from RSAs to CPODs may be feasible. Both NSEM and 
Langley explained their experience in working with 
industry/private owners to identify suitable locations for LSAs.  
These tended to be in industrial areas.  The option of pop-up 
locations was also mentioned that could enable rotation of 
staff between a number of communities.  

There appears merit in planning for a 
comprehensive system covering many 
localities but adapting the footprint to what is 
actually needed on the day i.e., the footprint 
that delivers adequate support to 
communities. The sub-regional idea should be 
considered in detail. This may assist in 
resource sharing etc. 
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Personnel Staging Areas. The current IRP identifies Kelowna as 
the potential Provincial staging area for personnel.  While this 
makes sense in some respects it does result in another control 
node, which would probably have to be outsourced. CTL PREOC 
mentioned that some discussion had taken place with the City 
of Kelowna. However, if it was possible to get responders and 
other required personnel directly into the impact area and on 
task this seems preferable. 

The Province needs to consider the function 
of the personnel staging area and whether 
the concept adds unnecessary friction to the 
movement of essential personnel into the 
Impact Area.  

Topic 2: Controlled 
Ground Transportation 
from National to 
Community Level. 

 

 

 

 

 

 

 

 

Ground Transportation consists of road, rail and waterways. 
The IRP tends to focus on the road network. While there is a 
case for rebalancing focus, not least given the tonnages that 
come into Canada via the Port of Vancouver,  understanding 
what is in the Port at any one time and can be accessed may 
reduce the need for ground or other transportation. Similarly, 
the sheer number of bridges/tunnels in the Lower Mainland 
may be a challenge to re-establishing the road and rail 
networks quickly. At the same time, the access to many 
communities by water could be a major asset and quantifying 
the availability of ship to shore infrastructure needs to be 
undertaken. Similarly, understanding the availability of shallow 
draft vessels such as barges and hover-barges in the immediate 
vicinity could be useful. During the immediate response phase 
other emergencies have seen contingent volunteers use vessels 
to move people and supplies – they can play an important role 
but the difficulty in coordinating a disparate group suggests 
that as the Province moves into ta sustained response and 
more deliberate approach is needed.   

 

On a macro level understanding the metrics 
of the supply chain coming into the Province 
and the nature of these supply chains needs 
further study to confirm where attention in 
the immediate aftermath of a catastrophic 
event should be focused e.g., it was asserted 
that the sea supply chain in BC is about 75% 
of commercial goods.  If this included food 
stuffs and other critical items, it begs the 
question of where logistic effort is best 
placed. 

A significant quantity of goods move through the Province of 
BC as a major supply route for the western provinces. A large 
portion of which enter the country through the Port of 
Vancouver and are then subsequently moved using the road, 
rail and air transit routes through Province. As a result of a 

The establishment of a cross-government and 
partner agency working group to further 
investigate the challenges of regulating and 
coordination of critical resources required 
during a catastrophic response and how they 
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catastrophic earthquake this movement will be impacted. This 
not only effects goods moving through the Province but will 
limit the ability to get critical response resources into the 
Province. Understanding what might be available within the 
impact area at any given time and how to access and 
consolidate that information will be critical to addressing the 
immediate needs within the impact area as the 
implementation of a complete LMS will take time. The more 
self-sufficient and resilient communities are paired with control 
measures enacted through the Emergency Program Act (EPA) 
will both be important in buying the LMS time to activate and 
become effective. Community resilience is a combination of 
individual measures and available stocks in communities, both 
from local government and private industry. A general 
understanding exists of the available control measures  for 
transportation routes in the Province however during a 
catastrophic response the detailed knowledge of how to 
coordinate regulate the movement on routes, including the 
resources required, across a multi-modal transportation 
system will be critical.  

can effectively be transported within the 
Province to the required points of 
distribution. This work needs to be tied 
closely to the transportation sector within CI 
and may be included as a building block 
activity prior to CR22 but will likely extended 
work beyond the exercise.  
 

The issue of what movement control measures should be 
instigated in the immediate aftermath of a catastrophic 
earthquake was discussed, but further work is needed.  Ideas 
for further discussion included: 

• Issuing a provincial wide order telling all traffic to go firm 
where they are or at the nearest town.  Using policing, 
highways agency and CVSE assets would be required e.g., 
CVSE could provide commercial truck counts from routes 
into the mainland and that could help assist with 
calculating on route volume into the Lower Mainland. 

• The danger in not taking early action is that significant 
traffic congestion would build up quickly at bridges and 
tunnels. TRAN explained that major bridges can have 
80,000 crossing per day.  However, the MOTI Control 
Centre is an important capability and could assist in 

The Province should consider imposing 
control on road movement very quickly after 
a catastrophic event.  Depending on the time 
of day the volume of traffic in the Lower 
Mainland will quickly build up at bridges and 
other restrictions adding considerable friction 
to the response effort.  This can be minimized 
if not avoided. 

 



TTX 2 AAR                         Exercise Coastal Response 2022  

      16  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

developing a response traffic management plan.  

• The importance of communicating “stay in place” 
messages to commercial and private motorists was 
outlined.  These need to be prepared and issued through 
multiple channels including social media.  The initial 
message should come through the BC Emergency Alerting 
System to provide authenticity to follow on messages. 
The intention behind such an order is threefold  

(1) minimise congestion on routes into and out of the 
impact area  

(2) conserve fuel stocks in the impact area and immediate 
supporting areas  

(3) buy planning time so priority tasks can be focused 
upon such as discerning available “disaster response 
routing”, rather than dealing with clogged highways and 
arterial routes.  

The ministry of transportation (TRAN) can provide traffic 
management plans if needed and as such need to be a central 
part of the disaster logistic planning effort and as such lead the 
transportation  group in the PECC. This is a multi-modal effort, 
and all modes will be coordinated as needed. Extraordinary 
requests would follow the same procedures. There is ongoing 
work with stakeholders e.g., BC ferries, Transport Canada, First 
Nations etc to establish interagency coordination plan.  This 
was welcomed but previous coordination and planning efforts 
were also discussed.  These should be reviewed again and 
considered as a means of baselining road route planning.  

 

TRAN led work appears important and needs 
to be understood by a broad cross section of 
stakeholders. It was suggested that EMBC 
should facilitate a working group to inform 
planning effort by other stakeholders 
including Federal and Local Authorities. 

Develop an information session concerning 
“Disaster Response Transportation” (DRT) 
and “Disaster Response Route” strategies 
already developed by MoTI and others. 
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The control of traffic between staging areas is a capability gap 
and potential solutions were discussed. There are three main 
issues:  

(1) an assured and defined communication system  

(2) lack of understanding of what functions each staging 
area needs to fill and  

(3) provision of staff to resource defined staging area 
activities.  

To address the first issue, a number of new communication 
options were identified e.g., the Ministry of Environment 
mentioned it will shortly have mobile satellite uplinks available 
and these could be used to enable command and control 
within staging areas. This could be important given downtime 
in the normal communication network. TRAN could also 
provide assistance with the Highways Agency (including 
contractors) and CVSE inspection station staff prioritizing semi 
trucks access to impact zone.  Non ministry assets included in 
BC include BCAA.   

Options exist to develop a communications 
solution for the staging area network.  These 
options should be worked upon and the EOCX 
may provide an opportunity to test and 
validate solutions. 

A critical gap is the continued lack of a defined footprint for 
staging areas. Much discussion at both levels resulted. At the 
community level experience from organizations such as NSEM 
and Langley provided models for consideration.  At the 
Provincial level the best option appeared to be based upon US 
experience and laydowns. A fundamental issue is whether 
cross-loading or bulk-breaking activity needs to occur, and 
where, before delivery to local authorities and end users.  

For the Local Authorities and First Nations 
leverage the expertise that exists in NSEM 
and Langley (plus others) by conducting a 
learning event that would share knowledge 
and allow plan development across the local 
level.  For the Provincial side adopt the basis 
functions of the FEMA model making 
adaptions to enable resourcing.  This should 
be conducted as a facilitated workshop. 
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A major bonus of the TTX was the strong attendance by many 
Provincial Ministries.  This allowed discussion of who had 
personnel where and who could be offered to support staging 
are functions.  In addition to TRAN and FLNRORD,  potential 
sources of staffing came from such diverse ministries as 
Finance, Environment and Agriculture, Food and Fisheries. 
Notwithstanding, that COVID has impacted the number of staff 
registering for TEAMS, drawing upon non-traditional ministries 
to assist appears promising. The point was made that given the 
close working relationship between EMBC and FLNRORD they 
will normally be approached as first port of call unless they are 
already committed.  

The ability to draw staff in from new 
ministries to assist should be examined 
further, including training for role, after 
functions at each training area are confirmed.  
From a cross ministries perspective, it would 
be good to know in advance who will be 
coordinating and what staff will be trained 
on. 

Topic 3: Examine the 
establishment of multi-
modal logistic hubs to 
include one air, rail and 
port facility in the 
impact area (IA). 

 

 

 

 

 

 

The IRP identifies multi-modal hubs both in and outside the 
impact area but does not distinguish priorities. For the purpose 
of the TTX discussion, the group focused on those assets in the 
impact area and defined roles for each.   

This ongoing work should be integrated with 
the overall Transportation Branch 
development of the modes of transportation 
emergency response group plans so they are 
in place when activated by the PECC/CERRC. 

YVR is a major asset but sits on Sea Island real estate that may 
be subject to damage through shaking or liquefaction.  The 
issue is not just the runways but the ability to move off the 
island. Nevertheless, if limited operational capability can be 
restored to YVR early on in the response it could provide a 
major resource, not least in evacuating serious casualties out of 
the area and critical personnel in. The situation with regards to 
fuel supply to Vancouver International Airport was discussed 
and while the new pipeline from the South Fraser River should 
survive a seismic event the infrastructure at YVR has still to be 
upgraded.  Nevertheless, existing holdings at YVR should allow 
for between five and seven days of operations.  It was pointed 
out that in the event of fixed wing operations resuming then it 
would be expected that aircraft would refuel at the destination 
airport. YVR could handle helicopters from early on during the 
response, and a combined air operation may be the best 
option for moving casualties out of the impact area if hospitals 
are not able to provide adequate care.  This raised another 

More work is required to confirm what YVR 
can offer as a logistic node in the immediate 
aftermath of an earthquake.  This should be 
taken forward through a working group 
involving federal provincial and Vancouver 
airport authority stakeholders. 
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issue in who would control air movement in the impact area.  
In the past a multi agency air operations branch was 
established and during the TTX we were unable to identify how 
air operations are currently managed and by who. It was also 
unclear as to what assets would be available in the immediate 
response and we should be careful about making assumptions 
on the availability off BC wildfire service helicopters. Similarly, 
Canadian armed forces helicopters may or may not be 
immediately available.  

Rail routes into the Lower Mainland tend to run next to main 
waterways and into central industrial areas including port 
facilities. These may or may not be usable.  The advantage of 
railways is that they can move significant tonnages 24/7 into 
the impact area as long as the rail infrastructure is safe. The 
issue with rail is transferring cargo and commodities onto other 
forms of ground transportation that can then be moved to an 
impacted population. Understanding the infrastructure 
available to do this is important and not least if this 
infrastructure is portable to allow a number of different 
options for cross loading.  

Further work is required with rail companies 
to understand the ability to take stock off 
trains and transfer them to other distribution 
methods i.e., road or waterways. 

The Port of Vancouver/Delta Port are major assets with both 
the real estate to act as staging areas and significant stock 
holdings. Understanding what is available at any one time is a 
key if not critical information requirement. As an indication, it 
was suggested that just the stocks held in English Bay could 
feed the entire Fraser Valley for 7 days. The flow of stocks and 
commodities through the Port of Vancouver is also of strategic 
significance for the rest of Canada, however our focus will be 
the response effort. One option that was reinforced during the 
TTX was the ability to move stocks from port using waterways 
including the Fraser River systems. Shore to sea to shore 
capabilities i.e., unloaded goods already on the quayside going 
back onto vessels to then be off-loaded elsewhere, need to be 
quantified as do ship to shore i.e., moving stocks directly from 
ship to shore through barges and lighters. Although not part of 

A combined Transport Canada, Port of 
Vancouver and Provincial stakeholder group 
should establish how the resources held in BC 
Ports can be accessed in times of emergency 
and moved to the point of use. If visibility of 
holdings can be achieved and priority items 
accessed, selected and moved, this could 
significantly decrease logistic movement by 
other means into the Province. 
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the exercise, it was pointed out that Vancouver Island is almost 
totally dependent upon goods and commodities first coming 
into Vancouver.  There is an option for ships to be diverted to 
Nanaimo, but limited by ship size, handling volume and storage 
capacity.  

Topic 4: The Movement 
of Personnel into and 
out of the Impact Area. 

In the event of a major earthquake initial priorities be getting 
some people out of the impact area e.g., casualties as quickly 
as possible while others go into the Impact area e.g., out of 
province HUSAR teams, CAF reconnaissance personnel, other 
first responders and medical personnel.  Moving casualties out 
of the area will depend upon a number of factors not least 
stabilization and given the absence of health authority 
participants this was not considered in great detail.  This is a 
gap that needs to be addressed so that there is a clear concept 
for evacuation that is understood by all who have responsibility 
for effecting such movement.  For the movement into the 
Impact Area the current IRP suggest a deliberate and controlled 
plan with personnel likely being assembled in Kelowna prior to 
movement into the impact area. This is understandable but 
may be in tension with the need to get such personnel on task 
quickly. Given the challenge that Central PREOC already has in 
managing the Provincial Logistic Staging Area it is also 
unrealistic to expect them to handle a further task.  This task 
needs to be outsourced to with another PREOC or reaching 
agreement with the Central Okanagan Regional District/City of 
Kelowna for them to take on the task.   

Movement of personnel into the Impact Area 
needs to be reconsidered – some need to be 
on task urgently and if feasible they should 
move directly into the IA. There is a case for 
categorizing groups to understand who 
should be prioritised for such movement. 
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Ex Objective Training Objective 
Outcome 

Finding Recommendation 

CRITICAL INFRASTRUCTURE (CI) 

Practice the 
prioritization for the 
restoration of critical 
infrastructure 

 

 

 

 

 

 

 

 

General EMBC has the responsibility to gather information and provide 
coordination and direction concerning the impacts of the 
catastrophic event to develop situational understanding and to 
provide a common operating picture (COP). For the Province to 
be able to complete this task there is a requirement to conduct 
damage assessment across the impacted area with a focus on 
the priority critical infrastructure. Before the prioritization of 
response and restoration activities can take place EMBC must 
situationally understand what has been damaged and what 
impacts from the loss or reduction in the particular CI sector 
may be and what is required to restore the capability. There is 
currently no comprehensive and integrated information 
management/ knowledge management (IM/KM) plans, 
processes, protocols and technologies to ensure that the right 
information gets to the right person in the right organization at 
the right time in the right format with the right precision and 
accuracy. This observation is recurring (CR16, EX Salish Sea, 
Oceanic Down, 2017 Freshet and Wildfire AAR, TTX1 CR22). 

CR22 EOCX should be used as an opportunity 
to test and validate the various levels and 
entry points into the GEO BC COP and 
investigate other forms of information 
collection and passage of the information to 
all parties requiring the situational 
understanding. 

 

During the break-out sessions it was determined that there are 
organizations, owners and operators of CI that have well 
developed business continuity and restoration plans, though it 
was noted that many  have been developed in isolation 
without consideration of interdependencies or requirements 
for the same limited resources during catastrophic response. 
This leads directly to the need for prioritization of response and 
restoration which must be included in strategic decision 

The Province needs to examine the methods 
through which ministries, owners and 
operators of CI in the Province share priority 
restoration information to determine where 
there is potential for competing priorities and 
interdependencies with other sectors of CI.   



TTX 2 AAR                         Exercise Coastal Response 2022  

      22  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

making.  

The process for coordination and prioritization of restoration of 
CI is articulated in a broad sense in the BC Earthquake IRP 
however the actual method of prioritization and the who and 
how decisions are communicated are less clear.  

 

Examine the prioritizing of restoration for CI 
during CR22 through the inclusion of CI 
injects competing for the same limited 
resource. To achieve this there will be a need 
for information to be gathered and analyzed 
at the operational level. This information will 
then be presented to senior level decision 
making for areas of ethical dilemma.  This will 
engage the CI branch, multiple ministries and 
partners operational level recommendations 
and senior leader engagement in decision.  

 

Topic 1 - Discuss and 
develop a list of the 
highest priorities for 
community, regional 
and provincial CI 
damage assessment 
based on the critical 
services they support 
and the impact to the 
overall response effort. 

 

 

 

 

 

 

Overall Impressions. While everyone was enthusiastic and 
contributed via chat, voice, and the online surveys, knowledge 
of CI and interdependencies varied widely among participants 
and limited the advancement of addressing CI prioritization 
following a catastrophic event.  Below is a summary of overall 
observations and recommendations using the mnemonic 
DOTMLPFI (Doctrine, Organization, Training, Material, 
Leadership, Personnel, Facilities, Interoperability) 

 

 

DOCTRINE: How the emergency program is delivered 
(legislation, regulation, strategy, plans, policies, directives, 
procedures, protocols, work instructions etc.). 

Good - BCEMS and ICS provides adequate baseline 

Suggest - Develop standardized form 
(preferably a digital platform) for information 
gathering (i.e., ATC/ BC Housing Rapid 
Damage Assessment Form/ Metro Vancouver 
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Topic 2 - Discuss and 
develop a list of 
limiting factors that 
constrain the ability to 
conduct systematic 
damage assessments of 
priority community, 
regional and provincial 
CI. 

 

 

 

 

 

 

 

 

 

 

 

doctrine/plans for EOC/DOC, however, sustaining 24/7 
capability is likely to be a challenge.  

Continue – First Nations relationship building and engagement. 

For improvement - EMBC COP does not give ability to Local 
Governments/First Nations to add in their own 
data/information. 

 

Rapid Infrastructure Damage Assessment 
Form). 

Suggest – Share/test utility of new provincial 
Hazard Risk Vulnerability Assessment (HRVA) 
tool with particular emphasis on CI sectors. 

Suggest – Examine best practices from MOTI 
regarding coordination/ management of 
incidents via social media, phone APP, 
DriveBC website, email notification, overhead 
message. notifications. Have road cameras. 
Collaborate with BC Ferries, Port and 
RCMP/Fire/Ambulance. 

Suggest - Examine BC Housing best practices 
for broader application in Damage 
Assessment. Refer to 
https://www.bchousing.org/about/post-
disaster-building-assessments.  

Suggest – Examine North Shore experience 
with “Lightship” for digital collection Damage 
Assessment. Refer to  
https://www.lightshipworks.com/.  

Suggest – Develop/test air space coordination 
plans/procedures to deal with congested 
airspace (helicopter evacuation, search and 
rescue, recreational/personal/media drones 
and contracted licensed drones, police 
drones, etc.) This is likely an operations and 
plans action item, however, in the interest of 
safety has been included here. 

ORGANIZATION: How the emergency program is organized to 
achieve CI damage assessment objectives. 

Suggest – Look to identifying a Provincial CI 
Lead (and governance). Currently good work 

https://www.bchousing.org/about/post-disaster-building-assessments
https://www.bchousing.org/about/post-disaster-building-assessments
https://www.lightshipworks.com/
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Topic 3 - Discuss and 
develop a list of 
proposed actions to 
overcome the limiting 
factors identified; 
consider both internal 
and cross-jurisdictional 
strategies and actions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

being done by other BC Ministries and Local 
Governments/First Nations partners that 
could benefit from a coordinated approach. 

Suggest – Examine best practices in CI cross-
agency collaboration such as Integrated 
Partnership for Regional Emergency 
Management (IPREM) and Regional 
Emergency Management Partnership (REMP) 
which bring regional Local Governments/First 
Nations together. 

Suggest – Review mutual aid agreements for 
CI damage assessment and manage shortfalls 
(without taking resources away from one area 
to the detriment of another). 

 

TRAINING: How emergency program CI damage assessment 
practitioners train and exercise (i.e., individual, team, cross-
functional, inter-agency, initial and refresher, Table-top, 
command post, computer assisted, full scale, functional etc.). 

Suggest - Increase knowledge of damage 
assessment procedures, in particular 
knowledge of inter-dependencies and 
upstream/downstream impacts of damages 
to CI. 

MATERIAL: The physical and virtual infrastructure, equipment 
and spares necessary for emergency program practitioners to 
operate effectively. 

Suggest – Examine MOTI best practices for 
procurement of heavy equipment available 
through MOTI. 

Suggest – Develop plan to manage data 
collection technology (drones) to 
complement other damage assessment 
sensors. Consider pre-agreements for rapidly 
deployable contracted UAV elements. 

Suggest – Conduct a regional gap analysis to 
determine resource shortfalls. 
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LEADERSHIP: How organizations involved in CI damage 
assessment prepare leaders, managers and supervisors; and 
how they are recognized for their successes and held 
accountable for their shortcomings. 

 

 

 

For improvement – Address concerns that 
First Nations/small communities concerns will 
not be taken seriously by others. For First 
Nations, BCEMS goals may not reflect Valued 
Components such as protection of cultural 
sites, travel routes, traditional knowledge, 
habitat, traditional food and medicine etc.). 

PERSONNEL: The availability of suitably qualified, trained and 
motivated personnel to deliver CI damage assessment. 

Suggest - Examine utilization of contractors 
(heavy equipment operators, engineers). 
Need to consider requirements for 
professionals with 
certifications/qualifications. 

Suggest – Examine preferred suppliers and 
how BC Wildfire Service accesses resources. 

Suggest - Increase staffing availability (surge 
capacity). 

Examine - Staff living outside of their work 
jurisdiction – how do you utilize them if 
bridges/roads are down? Deploy them in 
their area where they live? First priority for 
everyone will be family. 

Examine - How are staff renumerated for 
their deployment. 

Examine - Psychosocial support during/after 
deployment.  RCMP have Tactical Troops that 
assist in relief of members at the scene, as 
well as agreement with Alberta Division to 
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assist with relief (to manage burnout/Critical 
Incident stress). 

FACILITIES: Real property, installations and facilities to support 
delivery of the CI damage assessment. 

Examine - Offer to share excess space at 
MOTI (Coquitlam) earthquake proof (level 8) 
building to house the Transportation Branch.  

 

INTEROPERABILITY: The ability of CI damage assessment 
practitioners to be interoperable across all supporting and 
supported agencies and stakeholders (i.e., multinational, 
federal, provincial, local authority, First Nations, NGO, private 
sector, individual citizen). 

Good - Collaboration with GeoBC  

Good - Collaboration with Local Governments/First Nations 
(from Ministry perspective). 

Good - Collaboration between government ministries. 

Good - Collaboration with Canadian Armed Forces (CAF). 

Good - Communications from PREOC through coordination 
calls, however, situation reports should have more granularity 
(but needs to be consistent in structure/format/lexicon across 
Province). Consider CI Annex to the SITREP. 

Good - Water/Sewer Utilities have developed and approved 
Metro Vancouver Utility Coordination  
guide. 
 
Good – Examine as a best practice Mutual Aid Agreements 
such as North Shore Emergency Management (NSEM), an inter-
municipal agency that has provided emergency management 
services for the City of North Vancouver, District of North 

Examine - Consult with agencies such as 
Canadian Red Cross to learn how they handle 
surge support and housing personnel during 
disasters. 

Examine - Necessity for communities to 
identify CI priorities (both internal/external 
upstream/ downstream dependencies). 
Priorities need to be communicated and all 
voices heard. Risk-based decisions need to be 
adjudicated/triages based on agreed 
priorities. 

Examine – Review/update BCEMS response 
goals through the lens of CI priorities and 
impacts on communities and individuals. 

Need improvement – Examine how to 
incorporate additional data layers into the 
COP to reflect First Nation priorities. 
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Vancouver, and District of West Vancouver. 

Good – Provision of satellite phones for senior leadership is a 
good practice, but not all small communities have access to 
these. Also need to ensure that they are maintained, charged 
and operators know how to use them. 

 Recommend - Develop a prioritization 
schedule of CI services, facilities, and assets 
restoration based on prioritized list of CI 
restoration priorities, and inter-modal (road, 
rail and air) transportation restoration 
priorities and enablers. (Tied to CI 
Stabilization Goals Proposed Above). 

Determine resource requirements and 
develop/test procedures to coordinate 
(triage) limited resources to conduct building 
inspections and damage assessment 
(including from outside the jurisdiction(s). 

Develop/test procedures to manage, monitor 
and/or provide post-incident assessments of 
structures, public works and infrastructure to 
develop cost estimates, complete written 
project worksheets, determine priority 
stabilization projects, and help to prioritize 
engineering and construction resources for 
stabilization. 

Develop/test procedures to coordinate, 
manage, monitor, and/or provide technical 
advice on debris management and 
reestablishment of air, land and water routes 
into the affected area. 

Develop/test procedures to assess the 
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requirement for and manage 
decontamination or safe demolition, removal, 
and disposition of contaminated debris. 

Develop/test procedures to integrate 
appropriate NGO/private-sector entities into 
incident response activities 

HRVA 

Limited awareness of the new provincial Hazard Risk 
Vulnerability Assessment (HRVA) tool. 

Community and regional  identification of CI priorities (both 
internal/external upstream/downstream dependencies).  

Priorities need to be communicated and risk-
based decisions need to be adjudicated / 
triaged based on agreed priorities. 

FIRST NATION RELATIONSHIPS 

Concerns that First Nations/small communities will not be 
taken seriously by others. For First Nations, BCEMS and IRP 
goals may not reflect Valued Components such as protection of 
cultural sites, travel routes, traditional knowledge, habitat, 
traditional food and medicine etc.).  

 

Development of a First Nation Emergency 
Management body (something similar to the 
First Nation Health Authority) may be worth 
considering ensuring that unique Indigenous 
considerations are addressed in a culturally 
appropriate way. 

Incorporate additional data layers into the 
COP to reflect First Nation priorities (Valued 
Components; names). 

PLANS AND PROCEDURES 

Situation reports should have more granularity (need to be 
consistent in structure / format / lexicon across Province).  

Air space coordination plans/procedures to deal with 
congested airspace (helicopter evacuation, search and rescue, 
recreational/personal/media drones and contracted licensed 
drones, police drones, etc.). This is likely an operations and 

Consider CI Annex to the SITREP format. 

Develop/test air space coordination 
plans/procedures to deal with congested 
airspace (helicopter evacuation, search and 
rescue, recreational/personal/media drones 
and contracted licensed drones, police 
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plans action item, however, in the interest of safety has been 
included here. 

 

drones, etc.). 

BCEMS 

BCEMS response goals through the lens of CI priorities and 
impacts on communities and individuals. These goals could all 
be captured in a matrix showing enabling objectives and goals 
by sector over time. (Note: Specific Stabilization Goals were not 
discussed, however, these were researched/developed to 
support Improvement Planning). 

Suggest articulate Stabilization Goals (i.e. the 
high-level goals to be achieved as a condition 
from transition from Immediate Response to 
Sustained Response) by sector.  

• Energy and Utilities (natural gas, hydro, 
transmission systems, oil, fuel) 

- Generators are providing temporary 
emergency power at critical facilities 
necessary to stabilize other lifelines.  

- Fuel distribution is available for 
responders. Sufficient fuel distribution 
is available for survivors, including to 
support individuals dependent on 
power for life sustaining medical care. 

• Finance (financial Institutions, banking, 
securities, investment) 

- Finance sector capable of adequately 
supporting provision of critical services. 
Within XX days impacted population 
has access to financial services. 

• Food (producers, processors, 
wholesalers, distributors) 

- All impacted persons, their pets, and 
service animals have access to food. 

• Government (local, regional, provincial 
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& federal services, facilities, assets) 

- Government essential functions, 
including executive leadership, are 
operational.  

- Sheltering (including reception, 
capacity, and wrap-around services) is 
supporting the displaced population. 

• Health (health authorities, hospitals, 
health care providers, laboratories, 
pharmaceuticals) 

- All impacted persons, their pets, and 
service animals have access to required 
medical and veterinary care. 

- Emergency medical systems are 
capable of managing patient 
movement requirement.  

- Public health services are accessible 
to all impacted persons. 

- Medical supply chain capable of 
adequately resupplying medical care 
providers is established. 

- Sufficient temporary fatality 
management support is in place to 
meet processing demand.  

• Information and Communications 
Technology (telecommunications, 
broadcasting, 
software/hardware/networks, amateur 
radio) 
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- Impacted persons have access to 
commercial communications 
infrastructure to contact or be 
contacted by emergency services.  

- Land mobile radio communications 
network is operational.  

- Public safety answering points are 
available to the public.  

• Manufacturing (supply chain, including 
suppliers & vendors; industry) 

- Manufacturing and industrial supply 
chain capable of adequately supporting 
provision of critical services. 

• Safety (police, fire, ambulance, 
specialized services [HUSAR; Chemical, 
Biological, Radiological, Nuclear, 
Explosive 

- Sufficient fire resources are available 
to support fire suppression efforts. 

- Sufficient search and rescue assets 
are on-scene to assist all impacted 
persons.  

- Threats to life safety are no longer a 
concern for all response personnel and 
impacted communities.  

• Transportation (air, marine, road, rail) 

- Multimodal routes (air, rail, road, 
port) are clear of debris and accessible 
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by normal or alternate means. 

(Note: priority transportation routes and 
stabilization goals should be 
reviewed/updated in IRP and regional plans 
as required). 

• Water (dams, reservoirs, 
wastewater/sewage, distribution) 

All impacted persons, their pets, and service 
animals have access to required potable 
water and sanitation. 
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ANNEX B – EXERCISE PARTICIPANTS  

 

Name  Organization Position 
Roy McBeth Abbotsford Police Department Traffic Enforcement Unit 
Eric Petit BC Coroners Service Director Special Investigations 
Robert Watts BC Ferries Master Captain 
Bradford MacLeay BC Ferries  Operations Centre Manager 
Lewis MacKay BC Ferries   Senior Duty Marine Superintendent  
Greg Ryley   BC Hydro Emergency Manager 
Karinya Kosh BC Hydro Emergency Preparedness Manager 
Patricia Kooy BC Hydro Business Continuity Advisor 
Tara Laycock BC Hydro Emergency Manager 
Glen Magel BC Institute of Technology Director Safety, Security & Emergency Management 
Manjit Khaira BC Intergovernmental Relations Protocol Manager 
Layla Giuca BC Liquor Distribution Board A/Emergency Program Manager 

Sara Bacic 
BC Ministry of Environment and 
Climate Change Strategy   Emergency Planning Analyst 

Peter Dalton BC Oil & Gas Commission  Security & Emergency Management 
Jeff Manney C4I Exercise Support Staff 
Ryan Chamberland C4i Exercise Support Staff 
Kurt Salchert C4i   Consultant 
Nigel Whittaker C4i   Consultant 
Melodie Hutmacher Camosun College Emergency Manager 
Anita Barr Canada Border Services Agency Regional Emergency Management Coordinator 
Daniel Barghshoon Canada Energy Regulator Environment & Emergency Management Specialist 
Graham Gibson Canada Energy Regulator Emergency Management Officer 
Wojciech Drobina Canada Energy Regulator Emergency Management Officer 
Cameron 
Whitehead  Canadian Armed Forces Geotechnical Engineer 
Glenn Cooper  Canadian Armed Forces CFB Esquimalt USAR Team Commander 
Steve Galipeau Canadian Armed Forces Logistics Representative 
Travis Field Canadian Armed Forces Government Liaison Officer 

Vince Moey Canadian Armed Forces 
Support Plans Desk Officer Rapid Response 
Operations 

Greg Snyder   Canadian Coast Guard Exercise Planning Analyst 
Nicola Mancey Canadian Coast Guard Superintendent Regional Operations Centre 
Susan Pickrell Canadian Coast Guard Search & Rescue Superintendent 
Kerstin Schultheiss Canadian Coast Guard  Operations Officer 
Jeff Gill Canadian Red Cross Senior Manager Standards & Procedures 
Michael Sam Canadian Red Cross Manager Supply Chain Logistics 
Peter Alfred CAN-TF1 Vancouver Heavy Rescue CANTF1 Task Force Leader 

Giovanni Fusina 
Centre for Security Science, Defence, 
Research & Development Canada Research Scientist 
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Ginger Sherlock City and Township of Langley Emergency Program Coordinator 
Kate Steel City of Delta ESS Coordinator 

Michel Latendresse City of Delta 
Deputy Chief Training & Emergency Management 
Divisions 

Kevin Urton City of New Westminster Emergency Planning Assistant 
Rob Dick City of New Westminster Assistant Deputy Fire Chief 
Kirk Heaven City of Port Moody Deputy Chief Community Safety & Training  
Chris Pattullo City of Richmond Emergency Program Coordinator 

Harpreet Jaswal City of Richmond 
Emergency Support Services & Public Education 
Coordinator 

Jasmine Radic City of Richmond 
Emergency Support Services, Public Education & 
Volunteer Management Coordinator 

Mark Griffioen City of Surrey  
Deputy Fire Chief / Emergency Planning 
Coordinator   

Shelley Morris City of Surrey  Emergency Management Liaison 
Katia Tynan City of Vancouver Manager Resilience and Disaster Risk Reduction 
Miranda Myles City of Vancouver Manager Community Resilience 
Norm MacLeod City of White Rock Deputy Fire Chief   
Michael Linder CN Rail   Environmental Officer 
Sheldon Barker Correctional Service Canada  Regional Fire Safety Officer  

Yan Elgin Correctional Service Canada  
National Manager Emergency Management & 
Business Continuity Planning 

Lauryne Rodrigues Dalhousie University PHD Research  
Luana Almeida Dalhousie University Maritime & Risk Safety Group 
Ronald Pelot Dalhousie University Industrial Engineering 
DJ Lawrence Department of Fisheries and Oceans Regional Security & Emergency Services Officer 
Robert Justice Department of Fisheries and Oceans Manager Office of Incident Management  
Katherine Kincaid Department of National Defense Lieutenant Commander 
Shawn McLean District of Squamish Emergency Program Assistant 
Nancy Constable Douglas College Director Safety, Security & Risk Management 
Rob MacMillan Douglas College Manager Emergency Management 
Gord Kirk   E-Comm 911 Senior Wireless Service Delivery Manager 
Kyle Giroux E-Comm 911 Wireless Operations Manager 
Paul Wyatt E-Comm 911 Operations Manager 
Steve Burfoot E-Comm 911 Manager Engineering Services 
Alan Hurley Emergency Management BC Emergency Management Technician 
Beth Herie Emergency Management BC Executive Administrator 
Craig Bland Emergency Management BC Regional Manager 
Dave Peterson Emergency Management BC Assistant Deputy Minister 
David Hewson Emergency Management BC Senior Policy Analyst 
Dyllan Durrance Emergency Management BC Administrative Assistant 
Gemma Bosworth Emergency Management BC Executive Administrator 
Genevieve Fox  Emergency Management BC Regional Manager 
Gerald Smith Emergency Management BC Planning Officer 
Ian Cunnings Emergency Management BC Senior Regional Manager 
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Jeff Allen Emergency Management BC Manager of Training & Exercises 
Jeff Owens Emergency Management BC Regional Manager 
Jennifer Agar Emergency Management BC Emergency Management Technician 
Jennifer Butterfield Emergency Management BC Training & Exercise Coordinator 
John Forrest Emergency Management BC Regional Manager 
Kathryn Forge Emergency Management BC Executive Director Disaster Risk Reduction 
Ken Meeks Emergency Management BC Regional Manager 
Kevyn Peterson Emergency Management BC Regional Operations Support 
Lisa Karoway Emergency Management BC Manager Business Continuity 
Madeline Maley Emergency Management BC Assistant Deputy Minister 
Manuel Lerch Emergency Management BC IA Crew Leader 
Matt Antwright Emergency Management BC Director Logistics 
Melissa McCabe  Emergency Management BC Director Risk Management 
Olivia Han Emergency Management BC Senior Project Management Analyst 
Pader Brach Emergency Management BC Executive Director Regional Operations 
Rian Jones   Emergency Management BC Provincial Advisor Business Continuity 
Robert Dodds Emergency Management BC Exercise Specialist 
Robert White Emergency Management BC Seismic Specialist 
Ruth Fernandes Emergency Management BC Executive Coordinator 
Sandy Miller Emergency Management BC Regional Manager 
Shannon Williams Emergency Management BC First Nations Training & Exercise Coordinator 
Tabitha Black-Lock Emergency Management BC Emergency Planning Officer 
Tara Richards Emergency Management BC Deputy Minister  
Andrew Morrison Emergency Management BC  Senior Regional Manager 
Crissy Bennett Emergency Management BC  Regional Manager 
Juliana Williams Emergency Management BC  Partnerships Coordinator 
Ken Craig Emergency Management BC  Director Planning & Risk Reduction  
Mike Knauff Emergency Management BC   Regional Manager 
Wendy Kellam Emergency Management BC   Administrative Assistant 

Chris Raymond 
Environment and Climate Change 
Canada Senior Environmental Emergencies Officer 

Casey Broom 
Federal Emergency Management 
Agency Regional Exercise Officer 

James Whelan First Nation Health Authority Health Emergency Management Manager 
Jimmy Yip Fortis BC Emergency Program Lead 

T.M. Sandulak Fortis BC 
Manager Emergency Management & Business 
Continuity Program 

Tarina Colledge Fraser Valley Regional District Emergency Management Specialist 
Erica Woolf Government of Alberta Planning Manager 
Kelly Callens Government of Alberta Director Planning, Logistics Transformation  
Reg Fountain Government of Alberta Provincial Emergency Social Services 
Scott Shrubb Government of Alberta Emergency Management Planner 
Greg Moy Insurance Bureau of Canada   Government Relations Manager 
Shannon Peterson Integrated Partnership for Regional Senior Project Manager  
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Emergency Management 

Anne Baxter Langara College Risk Management 
Chris Arnold-
Forster Langara College Director of Organizational Risk 
Cynthia Fudgell Langara College Manager Health & Safety 
Dwayne 
Doornbosch   Langara College   Director of Facilities 
Rod Tulett Metro Vancouver Regional District Security & Emergency Management 

Fred Hoenisch  
Ministry of Advanced Education and 
Skills Training Business Continuity Advisor 

Gabrielle Moussa Ministry of Agriculture Sector Business Continuity Analyst 

Graham Knox Ministry of Agriculture  
Director Emergency Management & Climate  
Change 

Stacey Pecorelli Ministry of Attorney General Sector Business Continuity Analyst 

Melanie DeCorte 
Ministry of Attorney General/Public 
Safety and Solicitor General Business Continuity Advisor 

Corey Makar Ministry of Citizen Services Emergency Risk Manager 
Ivan Rincon Ministry of Citizen Services Executive Director Project Management 
John Carrelli Ministry of Citizen Services Manager Risk Management 
Sandra Otway Ministry of Citizen Services Planning Analyst - Real Property Division 
Jordan Sandwith Ministry of Education  Business Continuity Advisor 
Jen Turner Ministry of Environment Manager Climate Strategy Development 
Kelli Kryzanowski Ministry of Environment Director Strategic Initiatives 
Nathan Voth Ministry of Environment Logistics Officer 

Christy MacDougall 
Ministry of Environment and Climate 
Change Strategy Environmental Emergency Response Officer 

Clancy McDonnell Ministry of Finance Business Continuity Manager 
Joseph Gavidia Ministry of Finance Business Continuity Advisor 

Dave Banham 
Ministry of Forests, Lands and 
Natural Resources Prince George Fire Centre Manager 

Evan Timms 
Ministry of Forests, Lands and 
Natural Resources Geomatics Coordinator 

Gurdeep Singh 
Ministry of Forests, Lands and 
Natural Resources Portfolio Manager 

Justin Boyd 
Ministry of Forests, Lands and 
Natural Resources Business Continuity Advisor 

Leanne Ingham  
Ministry of Forests, Lands and 
Natural Resources Superintendent Aviation Management 

Neil Mayers 
Ministry of Forests, Lands and 
Natural Resources Senior Project Management Advisor 

Renso Ronquillo 
Ministry of Forests, Lands and 
Natural Resources Geomatics Coordinator 

Robert Dombowsky 
Ministry of Forests, Lands and 
Natural Resources Wildlife Officer  

Robert Keddie 
Ministry of Forests, Lands and 
Natural Resources Manager of Provincial Equipment Depots Program 

Tim Turner 
Ministry of Forests, Lands and 
Natural Resources Regional Manager South Coast 
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Maria Przydatek Ministry of Health  Emergency Manager 
Heather Tomalty Ministry of Municipal Affairs Business Continuity Advisor 
Kamelli Mark Ministry of Municipal Affairs Deputy Manager University Endowment Lands 
Will Emo Ministry of Municipal Affairs Deputy Manager 

Elizabeth Argue 
Ministry of Social Development and 
Poverty Reduction Business Continuity Advisor 

Ashok Bhatti 
Ministry of Transportation and 
Infrastructure Executive Director South Coast Region 

Chris Lee 
Ministry of Transportation and 
Infrastructure Regional Manager Corporate Services 

Ian Pilkington 
Ministry of Transportation and 
Infrastructure Chief Engineer 

Patricia Wong 
Ministry of Transportation and 
Infrastructure 

A/Deputy Director Emergency Management 
Program  

Paula Cousins 
Ministry of Transportation and 
Infrastructure Regional Executive Director 

Peter Prendergast 
Ministry of Transportation and 
Infrastructure Emergency Management Program Director 

Porya Khorsandi 
Ministry of Transportation and 
Infrastructure Supervisor Transportation Management Centre 

Steve Sirett 
Ministry of Transportation and 
Infrastructure Deputy Director South West Region 

Trish Ryu 
Ministry of Transportation and 
Infrastructure Bridge Area Manager 

Morgan Guerin Musqueam First Nation  Musqueam First Nation Councillor 
Alison Bird Natural Resources Canada Seismologist Liaison & Outreach Officer  
Denis Carriere Natural Resources Canada Chief Emergency Management   
Lise Beauchamp-
Huard Natural Resources Canada Manager Emergency Preparedness  
Tiegan Hobbs Natural Resources Canada Research Scientist 

Anne Martin 
North Shore Emergency 
Management  ESS & Recovery Coordinator 

Emily Dicken 
North Shore Emergency 
Management  Director Emergency Management    

Mike Andrews 
North Shore Emergency 
Management  Deputy Director Emergency Management  

Andrew Pape-
Salmon 

Office of Housing and Construction 
Standards 

Executive Director Building & Safety Standards 
Branch 

Joel Block Pembina Pipeline Corporation Senior Emergency Management Coordinator 
Amy Romanas Provincial Health Services Canada Coordinator Emergency Management 
Shannon McLachlan Provincial Health Services Canada Greater Vancouver Metropolitan Area Coordinator 
Shelae Richards Provincial Health Services Canada Coordinator Emergency Management 

Caroline Schulz Public Safety Canada 
Exercise Manager Public Safety & Critical 
Infrastructure Directorate 

Craig Oldham Public Safety Canada Director General Critical Infrastructure Directorate  

David Avery Public Safety Canada 
Senior Program Advisor Critical Infrastructure 
Exercises 

Deryck Trehearne Public Safety Canada Director General Government Operations Centre 
Desmond Public Safety Canada Chief National Exercise & Continuous Improvement 
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Challenger 

Jacqueline Wilson Public Safety Canada Logistics Planner 
Jessica Lacelle Public Safety Canada Logistics Planner 

Karen Foss Public Safety Canada 
Director of Operations Government Operations 
Centre 

Kevin Hartley Public Safety Canada Regional Emergency Telecommunications Officer 
Luke Coombs Public Safety Canada Exercise Program Analyst 
Pete Smillie Public Safety Canada Senior Program Advisor 
SaraJane Pratt Public Safety Canada Junior Policy Analyst 
Stephanie 
Lamontagne Public Safety Canada Program Support Officer 

Victor Tedondo Public Safety Canada 
Senior Program Advisor Exercise & Continuous 
Improvement Programs 

William Casey Public Safety Canada Planning Chief 

Kim Trafford Public Safety Canada - Pacific Region 
Emergency Management Regional Program 
Coodinator 

Laura Friedrich Public Safety Canada - Pacific Region Emergency Management Regional Program Officer 
Sue Olsen Public Safety Canada - Pacific Region Emergency Management Regional Manager  
Wayne Hirlehey Public Safety Canada - Pacific Region Senior Emergency Management Program Officer 

Chantal Bertrand   
Public Services and Procurement 
Canada Executive Administrator 

Matthew Ariss 
Public Services and Procurement 
Canada 

Business Continuity and Emergency Management 
Coordinator 

Debra MacLeod RCMP   Assistant Manager Business Continuity 
Erika Dirsus RCMP   Assistant Emergency Coordinator 
Rob Cox Royal Roads University Disaster & Emergency Management Program 
Rony Granados Royal Roads University Director of Operations 
Ian Pollard Salvation Army Director Emergency Disaster Services 
Paul  Gadbois Semiahmoo First Nation  Emergency Program Coordinator 
Brad Stephenson  Shaw Communications Incident Manager 
Tracey Fischer Shaw Communications Director Incident Management & Response 
Laura Kerek Simon Fraser University Program Manager Emergency & Continuity Planning 
Rachel Jones Simon Fraser University PHD Research  
Valerie O'Connal Skwah First Nation   Emergency Program Coordinator 
David Harrison Squamish Nation   Emergency Program Coordinator 
Juniper Groves Squamish Nation   Communications  
Melody Jacobson St John Ambulance   Community Services Manager 
Andrew Ming Sto:lo Nation  Emergency Program Coordinator 
Dorit Mason Translink Senior Manager Emergency Management & Safety 

Kurtis Kuffner Transport Canada 
Senior Program Officer National Exercises & Lessons 
Learned Program 

Anya Daradics Transport Canada   Emergency Manager 
Jordi Nickolet Tsawwassen First Nation Emergency Response Coordinator 

Alexa Tanner University of British Columbia 
Institute for Resources, Environment & 
Sustainability 

Danny Smutylo University of British Columbia Director Emergency Management 



TTX 2 AAR Exercise Coastal Response 2022 

 39  

Hailey Maxwell University of British Columbia Emergency & Continuity Planning Advisor 
Stephanie Chang University of British Columbia Community & Regional Planning 
Jacqueline Toering University of the Fraser Valley Director Risk & Safety 
David Bristow University of Victoria Cities & Infrastructure Systems 
Katherine Newman Vancouver Airport Authority YVR Emergency Planning Training and Exercises 
Duncan Webb Vancouver Fraser Port Authority Manager Health & Safety 
James Chao Vancouver Fraser Port Authority Manager Engineering   
Jason Krott Vancouver Fraser Port Authority Manager Marine Operations & Fleet 

Sean Baxter Vancouver Fraser Port Authority 
Manager Marine Operations & Assistant Harbour 
Master 

Tony Benincasa Vancouver Fraser Port Authority Manager Logistics & Operations 
April Leswick Vancouver Fraser Port Authority  Security Access Coordinator 
Ryan Salvador Vancouver Fraser Port Authority  Security Specialist 
Danielle Trudeau Vancouver Fraser Port Authority   Emergency Management Specialist 
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ANNEX C – EXERCISE SCENARIO 

Current Situation 

At 8 AM, on February 8th, a deep, in-slab earthquake with a magnitude of 6.8 occurred immediately west of 
Richmond, BC. Emergency management staff at all levels of government, NGOs and the private sector activated 
their respective emergency management and business continuity plans. The earthquake did not trigger a tsunami.  
Structural damage and building collapse is concentrated in downtown areas due to the intensity of ground shaking, 
and the intrinsic vulnerability of certain established areas with older concrete and unreinforced masonry structures. 
Significant structural damage has been reported in the Fraser Valley as far east as Chilliwack, in the Howe 
Sound/Sea to Sky Highway as far as Squamish, along the Sunshine Coast as far as Sechelt, and on Eastern Vancouver 
Island and the Gulf Islands. 

In response to notification of an earthquake, local authorities and First Nations communities across the Lower 
Mainland convened their respective staff coordination calls, completed their earthquake response checklists, 
activated EOC(s), and issued staffing notifications/recalls/activations. Following EOC activation, and as the 
magnitude of the earthquake is understood, EOC managers recommended that community leaders Declare a State 
of Local Emergency or Band Council Resolution, and proceeded to prepare action plans, provide direction and 
coordinate support to the response effort.  The EMBC Duty Manager activated the PECC and a Provincial State of 
Emergency was declared by the Premier at 1205PM 8 Feb. 

The impacted area as shown below: 

 

 

There is widespread damage to power, water, gas, and sewer utilities. Operations are suspended at Vancouver 
International (YVR), Abbotsford International (YXX), all municipal aerodromes in the Lower Mainland, all Lower 
Mainland Ports and all rail lines, including Skytrain. This damage hampered the initial response efforts, with 



TTX 2 AAR Exercise Coastal Response 2022 

 41  

numerous instances of debris choking roads, highways, and railway lines. Most bridges and tunnels were 
immediately closed pending inspection. Efforts to respond to widespread reports of casualties, building damage and 
collapse are hampered by a series of major fires which initially exceeded the capacity of local fire fighters to 
respond. Following the initial event, communication infrastructure, especially cellular telephone networks have 
experienced numerous outages.  Radio networks remain unaffected.   

Assumptions 

Transportation Networks. Due to the Lower Mainland's geography, roads and rail lines will be blocked by landslides, 
rockslides, and avalanches. Damaged bridges will need to be assessed by structural engineers. Port facilities may be 
severely damaged, and access impacted due to liquefaction. Airports will require assessments of runways and may 
be unusable for conventional commercial passenger aircraft for at least the first 48-72 hours.  

Power infrastructure. The power grid is severely impacted, and restoration of power will be conducted by 
neighbourhoods that will take weeks to re-establish. In the event of a major earthquake in Southwest BC, both 
power generation and power distribution will be significantly impacted.  

Telecommunications. Commercial telecommunications infrastructure will be significantly damaged causing 
disruptions to service. Cellular networks and relay stations will be reliant on back-up generators and will have 
interruptions in services.  Emergency responders will be able to communicate using satellite, High Frequency (HF) 
and Line of Sight Radio (UHV/VHF) communications platforms.  

Building Damages. During the first few hours of the earthquake, a considerable number of buildings sustained 
damage, with some older buildings collapsing outright. Some older hospitals, including St. Paul’s (Vancouver) Royal 
Columbian (New Westminster) received significant damage and were forced to evacuate partially or fully.  A 
significant amount of glass has fallen from buildings and now impedes movement at street level. Damage 
assessment requirements will exceed the ability of any single municipality to address quickly.  

Human Impacts.  Across the Lower Mainland, human impacts were significant with many fatalities, and serious 
injuries, and tens of thousands of people displaced and separated from families.  A significant number in Vancouver, 
Richmond, Delta, Surrey, North New Westminster will be displaced from their homes for more than 30 days.   

GROUND TRUTH E+48 HRS CRITICAL INFRASTRUCTURE DAMAGE ASSESSMENT 

Purpose 

The purpose of this section is to provide participants with an overview of the situation at the start of the 48 hour 
mark after the event as it relates to the sectors of critical infrastructure.   

Electrical Power and Natural Gas 

Electrical power and natural gas services to households and businesses in the affected area were impacted almost 
immediately when the earthquake struck as providers conducted load shedding and safety shutdown procedures to 
reduce safety hazards. 

At E+48, service interruptions continue to be significant across the entire impact area. Those organizations with 
backup generators continue to have uninterrupted power which is limited by their access to fuel delivery. 
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Communication 

The telephone network (landline and wireless) became congested and unreliable within the first hour of the 
earthquake.   

At E+48, local phone providers are continuing to implement load-shedding measures to restrict call volumes causing 
delayed ring tone access and frequent “all circuits are busy” messages.  Restoration of “normal” service levels will 
depend on the ability to educate the public to limit non-emergency calls in addition to stabilizing and repairing 
damaged infrastructure. 

Widespread disruptions to public messaging systems continue to create challenges in communicating warnings, 
advisories and public safety directives. 

Potable Water 

Water service to households in the affected area was impacted almost immediately after the earthquake, with a 
reduction in pressure and continued gradual decline in water pressure over the first few hours.  Within 12 to 24 
hours, most homes and business lost water pressure entirely. 

At E+48, significant damage has been reported to several pumping stations, distribution lines and other system 
components, however, the worst damage to the water system is in the local distribution lines at the neighborhood 
level.  Additionally, hazardous material spills caused by the earthquake has made local water unpotable and 
disruptions to local roadways means difficulty in distribution.   

Transportation Infrastructure 

Bridges, Tunnels, Overpasses and Dikes 

The earthquake caused significant damage to several major bridges and on/off ramps.  The George Massey Tunnel 
and approaches from both directions were significantly damaged and suffered flooding and anticipated beyond 
repair.   

Several dikes in Richmond, Delta, Surrey, New Westminster and Coquitlam have failed causing limited flooding 
within the floodplain.  There are numerous reports of HAZMAT, industrial waste and biohazardous waste (mostly 
from abattoirs and food processing plants) mixing with water in flooded areas. 

At E+48, only basic windshield surveys have been conducted, but only limited detailed structural assessments have 
been completed on some bridges, overpasses, tunnels or dikes. Significant professional engineering assessments 
are still required.  

Roads 

Streets, roads, bridges (vehicle and pedestrian), tunnels, and related retaining walls suffered earthquake-induced 
damage.  

At E+48, many major roads and arteries remain closed due to: 

• Direct surface or subgrade damage due to fault rupture, roadbed settlement, and liquefaction. 

• Broken underground water, sewer, or utility lines. 
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• Collapsed buildings and other debris. 

• Earthquake-triggered landslides. 

• Reservoir or water tank failures. 

• Hazardous materials problems on adjacent sites. 

Mass Transit and Rail 

During the earthquake, all Skytrain underground stations experienced racking deformation, causing moderate 
damage to columns and walls.  In addition, vertical earthquake motion caused overstress to roof members in these 
stations, also resulting in moderate damage.  Backfill and poor soil surrounding elevated portions of Skytrain were 
prone to liquefaction and caused excessive movement of the seismic joints.  

All passenger and commercial rail services were halted during the earthquake and remain shutdown at E+48.  
Although most rail infrastructure is above ground, most lines were prone to liquefaction which caused excessive 
movement and damage to tracks. 

At E+48, the loss of electrical power continues to disrupt electrical bus service.  Conventional buses that are not 
dependant on electrical power are able to resume limited service once streets are cleared. 

Air 

During the earthquake, YVR terminal did not sustain significant damage, however, the airport itself is located on a 
liquefiable mudflat which caused significant damage, include large cracks and sand boils, to parts of the runways 
and roads and Skytrain lines leading to/from the airport.  

At E+48, the airport is open for emergency use for short takeoff/landing aircraft and helicopters.  

The new Vancouver Airport Fuel Facilities Corporation (VAFFC) aviation fuel delivery system, which was under 
construction and not be in service until 2021 was extensively damaged. (NOTE:  The new delivery system includes a 
Marine Terminal and Fuel Receiving Facility on the South Arm of the Fraser River and a 13-kilometre underground 
pipeline to YVR). 

Abbotsford International Airport remains functional; however, its operations are constrained by damage to ground 
transportation infrastructure (road, bridge, tunnels) and the electrical grid. 

Marine  

During the earthquake, many port facilities in Vancouver, Burnaby and New Westminster were extensively damaged 
by ground movement and closed.  All non-essential vessel movement in Burrard Inlet, Indian Arm, Vancouver 
Harbour, English Bay, North and South Arms of the Fraser River West of the Port Mann Bridge has been restricted 
due to swift running water filled with floating and submerged debris, as well as solid and liquid hazardous materials 
throughout the water column. 

At E+48, all inbound commercial vessels have been directed to divert to alternate ports on the west coast with 
other commercial vessels directed to shelter in place at their anchorage or berth until directed to depart. 
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At E+48, the BC Ferries terminal in Tsawwassen remains closed due to extensive liquefaction damage to the 
causeway and structural damage to the terminal.  Horseshoe Bay, Bowen Island and Langdale ferry terminals were 
lightly damaged, but service remains shut down due to damage to the road and bridge system.  

At E+48, Delta Port remains shut down due to extensive liquefaction damage to the roads and rail lines leading to 
the terminal.  

Economy 

The economic base of the Lower Mainland is a diverse mix of trade, retail, tourism, finance, investment, 
communications, entertainment and government sector employment.  

Port Metro Vancouver has suffered extensive damage and, as Canada’s largest port, impacts to trade include 
billions of dollars in losses and have cascading economic impacts across the country and to Canada’s GDP. Canada 
Place has also suffered extensive damage, restricting cruise ships from berthing. As each visiting ship contributes $3 
million directly to the local economy, restoration of the terminal and port is critical, but not anticipated for months. 

At E+48 it is clear the damage and loss will have dramatic economic impacts for the long-term. Although there is no 
accurate estimate of the economic damage caused both from direct damage to structures, equipment, and 
inventory; and indirectly from business interruption caused by dislocation of the workforce and damage to 
transportation and utility systems, port facilities and other critical infrastructure, impacts are estimated to be in the 
hundreds of billions of dollars and take more than a decade of reconstruction.  Thousands of business 
establishments will likely be affected by shaking-related damage and post-earthquake fires and hundreds of 
thousands of jobs will be lost. While the construction industry will gain jobs after an earthquake, a high percentage 
of retail, office, and other service jobs will be lost and may not be regained for more than a decade. 
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ANNEX D: LIST OF ACRONYMS 

 

AAR After Action Report 

BC British Columbia 

BCAS British Columbia Ambulance Service 

BCP Business Continuity Plan 

BCCS British Columbia Coroners Service 

BCEHS  BC Emergency Health Services  

BCEMS BC Emergency Management System 

CAF Canadian Armed Forces 

CBSA Canada Border Services Agency 

CERRC Combined Emergency Response and Recovery Centre 

CI Critical Infrastructure 

CIR Critical Information Requirements 

CJOC Canadian Joint Operations Command (Military) 

CONPLAN Concept Plan/Contingency Plan  

COP Common Operational Picture 

CPOD Community Point of Distribution 

CRA Catastrophic Response Action 

CRC Canadian Red Cross 

CTL PREOC Central Region PREOC (Kamloops) 

DOC Departmental Operations Centre 

DSA Disaster Staging Areas 

DND Department of National Defence 

DPS Disaster Psychosocial Services 

ECCC Environment and Climate Change Canada 

EDMSIM Emergency and Disaster Management Simulation (Software) 

EDT Exercise Design Team 

EMBC Emergency Management British Columbia 

ENDEX End of Exercise 

EOC Emergency Operations Centre 

EPA Emergency Program Act 

ESS Emergency Social Services 

EXCON Exercise Control 
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FCG  Federal Coordination Group 

FERP Federal Emergency Response Plan  

FEMA Federal Emergency Management Agency 

FLNROD Ministry of Forests, Lands, Natural Resource Operations and Rural Development 

FN First Nations 

FNHA First Nations Health Authority 

GAC Global Affairs Canada 

GCPE Government Communications and Public Engagement 

GEO BC Geomatics Branch of BC Ministry of Forests, Lands and Natural Resource 
Operations 

GIS Geographic Information System 

GL/RC Group Lodging and Reception Centres 

GOC Government of Canada Operations Centre (Ottawa)  

GSAR  Ground Search and Rescue 

HA Health Authorities  

HAZMAT Hazardous Materials 

HECC Health Emergency Coordination Centre 

HEMBC Health Emergency Management British Columbia 

IA Impact Area 

IAP Incident Action Plan 

ICP Incident Command Post 

ICS Incident Command System 

IGO Intergovernmental Organization 

IGRS Inter-Governmental Relations Secretariat 

JIC Joint Information Centre 

JRCC Joint Rescue Coordination Centre (Victoria) 

JTFP Joint Task Force Pacific 

LA Local Authorities 

LMS Logistics Management System 

MCFD Ministry of Children and Family Development 

MARR Ministry of Aboriginal Relations & Reconciliation 

MCFD Ministry of Children and Family Development 

MSOC Marine Security Operations Centre (Victoria) 

MCTS Marine Communications and Traffic Services. The CCG branch responsible for 



TTX 2 AAR Exercise Coastal Response 2022 

 47  

providing marine communications   

M-DEC Ministers-Deputies Emergency Committee  

MIRR BC Ministry of Indigenous Relations and Reconciliation 

MOC Ministry Operations Centre 

MOECCS British Columbia Ministry of Environment and Climate Change Strategy 

MOH Ministry of Health 

MOTI or TRAN Ministry of Transportation and Infrastructure 

MSEL Master Scenario and Events List 

NEA PREOC Northeast Region PREOC (Prince George) 

NR Can  Natural Resources Canada 

NWE PREOC Northwest Region PREOC (Terrace) 

PCT Provincial Coordination Team 

PDT  Pacific Daylight Time 

PECC Provincial Emergency Coordination Centre 

PENS Provincial Emergency Notification System  

PHAC Public Health Agency of Canada  

PIO Public Information Officers  

PNEMA Pacific Northwest Emergency Management Arrangement 

PREOC Provincial Regional Emergency Operations Centre 

PSA  Provincial Staging Area 

PSC Public Safety Canada 

RD Regional District 

RSA Regional Staging Area 

SITREP Situation Report 

SOLE State of Local Emergency  

SOP Standard Operating Procedure 

STARTEX Start of Exercise 

SWE PREOC Southwest Region PREOC (Surrey) 

VIR PREOC Vancouver Island Region PREOC (Victoria) 
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ANNEX E: SYNCRONIZATION MATRIX 
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