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[bookmark: _Toc214570181]1. Introduction
The massive flooding which took place in British Columbia (BC) in the fall of 2022, mainly, caused by an immensely strong atmospheric river caused massive destruction. Some of the effects were dreadful landlandslides, soil erosion, destruction of farmlands, houses, schools, hospitals and government buildings creating high human and economic expenses. As a result, the major route Highway 5 (Coquihalla) was damaged quite significantly, some bridges collapsed, and the parts of the road were washed off, cutting off the connection between the Lower Mainland and the inner parts of the land. This interference does not only hamper the food supply chain, agricultural exports, and emergency services but also led to instability of the regional economy.
The catastrophe revealed the absence of specifics in the current infrastructure and highlighted the need to establish climatic-resilient designs that can support the events of excessive meteorological activities. Healthcare, safety of people, and governmental functions were also grossly affected and the outcomes were compounded in terms of societal and economic implications. In keeping with that, the rehabilitation of Highway 5 was rapidly catapulted to the top of the list of priorities by both provincial and federal governments as a precondition for easing the recovery efforts, maintaining economic traffic, and allowing the movement of people within the impacted jurisdictions..
The scale and intricacy of the reconstruction project requires a carefully designed project management plan that would cover the lifecycle. This Project Management Plan (PMP) represents a detailed scheme regarding the reconstruction of the highway, including allusions to PMBOK standards (PMI, 2021), risk management principles (Hillson, 2023), and suggestions about working with complex infrastructure projects (Turner and Huemann, 2024). A hybrid methodology bringing together predictive planning and agile flexibility (Kerzner, 2023; Jamal, 2022) will direct resources to be allocated; risks to be mitigated; stakeholders to be engaged; and, progress to be monitored.
[bookmark: _Toc214570182]The PMP is prepared as a guide to return the public to normal operations, and to take the necessary subsequent steps of public safety measures and infrastructure rebuilding with the betterment of BC's future climate event resistance in mind.


2. Project Description
[bookmark: _Toc214570183]2.1. Project Title
Reconstruction of Highway 5 - Principal Corridor Restoration Project (PCRP)
[bookmark: _Toc214570184]2.2. Project Objective
The primary objective of the PCRP is the complete reconstruction of Highway 5 so that it can run again with all its features before the flood and at the same time with long-lasting climate resilience. This will make the transportation of goods and people between the Lower Mainland and the interior regions of British Columbia safe, efficient, and reliable.
[bookmark: _Toc214570185]2.3. Background and Rationale
The 2022 floods caused calamities along Highway 5 like never before, and bridges got swept away, slopes were made unstable, and the breakdown of the pavements got widespread. The regional corridor was the main transportation route not only for local communities but also for regional trade, emergency responses, and agricultural distribution which got badly hit by the closure of this transport artery causing a domino effect of delayed services and economic and social challenges. For example, the farmers and distributors had to suffer a lot as they could not deliver on time, and thus, their products got spoiled, they had to incur extra transportation costs, and the whole food security chain got disturbed. Also, the healthcare and emergency services, who already had to deal with the inaccessible routes, were once more spotlighted as the need for urgent and well-organised reconstruction was now very evident.
Not reconstructing Highway 5 on time would mean a prolongation of economic losses, delay in recovery of the affected communities, and increased difficulty in case of disaster response in the event of further climate-related events. Hence, this project is in the right place at the right time from the perspective of being strategically significant and having vast economic, social, and safety implications (Meredith and Zwikael, 2024).


[bookmark: _Toc214570186]2.4. Justification
The reconstruction project has several reasons to be carried on: 
Economic Recovery: the critical supply chain route necessary for the local businesses, trade, and commerce is restored.
Public Safety: the emergency services can be redeployed quickly to affected and isolated areas.
Community Resilience: medical and educational access and provision of other essential services are made possible.
Sustainable Infrastructure: the highway is made stronger by using climate-resilient engineering measures that will help prevent future risk.
Stakeholder Confidence: the government and the management have gained trust in their capability to handle post-disaster recovery.
[bookmark: _Toc214570187]2.5. Project Management Approach
The project is going to use a hybrid project management methodology that combines predictive planning for structural work and agile practices for adaptive decision-making in uncertain conditions (Jamal, 2022). Predictive elements will control fixed deliverables which include bridge reconstruction and pavement restoration, while agile principles will create a situation where environmental and logistical challenges (e.g. bad weather or unforeseen ground conditions) will immediately be responded to. The method is in line with international standards for managing complex and high-impact infrastructure projects (Kerzner, Zeitoun and Vargas, 2022).
[bookmark: _Toc214570188]3. Project Scope
[bookmark: _Toc214570189]3.1 In-Scope Activities
The project consists of the activities listed below that are included in the defined scope (PMI, 2021):
Structural Assessment: Thorough examination of all ruined segments, including bridges, slopes, and pavement structures.
Debris Removal and Site Preparation: Unloading of landslide debris, stabilization of slopes, and readiness for the construction.
Bridge Reconstruction: Reconstructing fallen bridges and making surviving structures stronger to be able to withstand modern engineering standards.
Climate-Resilient Improvements: Construction of retaining walls, strengthened culverts, water diversion which will assist in mitigating the occurrence of future floods in the area.
Safety Testing and Inspection: Examining the structure and resolving the fact that it is safe, and conforming to the engineering standards of the province.
Stakeholder Engagement: The further consultation with governmental bodies, Indigenous people, and the local community to ensure that the communication and cooperation are transparent and accessible.
Project Management Activities: The project management procedures (risk management, quality control, procurement planning and progress monitoring) are introduced.
[bookmark: _Toc214570190]3.2 Out-of-Scope Activities
The project will not comprise:
· Rebuilding or servicing of provincial highways that are not related.
· Payments to the affected businesses, farms, or residential property owners.
· The activities of long-term maintenance after project transfer.
[bookmark: _Toc214570191]3.3 Project Deliverables
The deliverable on the completion of the project will be:
Operational Highway 5: A highway that is fully operational, climate proof and completely safe.
Engineering Documentation: The documentation of the revised design and the building plans that will be employed in future.
Environmental Compliance Reports: The reports which state the steps undertaken in order to alleviate and maintain the environment.
Construction Completion Certificate: Evidence that all the safety and engineering standards have been completed.
Post-Project Evaluation Report: Multidimensional assessment of the outcome of the research, gained knowledge, and the advantages achieved (Meredith and Zwikael, 2024).
[bookmark: _Toc214570192]4. Work Breakdown Structure (WBS)
A WBS is systematic, making it a way to execute it in a methodical manner (Kerzner, 2023).
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This structure aligns with international project management standards and supports controlling project complexity (Turner and Huemann, 2024).

[bookmark: _Toc214570193]5. Quad Chart
A Quad Chart is a visual management tool that integrates the dimensions of critical planning and presents them in a four- Quadraform to provide the project with a sense of context and clarity of strategy as like none other. The four quadrants indicate the four elements required in project success which include Problem and Area, Mission and Objectives, and Strategy of execution and Outcomes expected.
The first quadrant (Area and Problem) provides the geographic context by providing the naming of the area, the key problem, and the effect on the stakeholders.  In the Highway 5 restoration, this is with regards to the implications of flooding, the segregation that the community has to face and the urgent need to address the transportation passage.
The second quadrant (Mission and Objectives) expresses the intent of the strategy by revealing the main objective, the criteria for success, and the time limits. It clarifies "What are we trying to achieve?" In this case, the answer is building the 5 highways in a period of 18 months using methods that are safe, resilient, and sustainable.
The third quadrant is about (Execution Strategy) discussing the method to be employed, including Project management, Risk management (Hillson 2023), and cooperation. The project will overcome the problems through hybrid PM, phased reconstruction, and stakeholder engagement.
The fourth quadrant (Expected Outcomes) indicates the creation of serviceable goods and the delivery of acquire metrics restoration of operations, increase in climate resilience, upgrade of drainage systems, and boost in economic recovery.
The strength of the Quad Chart is in its integration: the movement from Problem → Mission → Strategy → Outcomes happens in such a way that it forms a narrative that is easily followed. This, therefore, makes it possible for the top management and other interested parties to understand and appreciate the entire project route, its reasoning, and the value ruling all this within one visual format very well and easily.
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The quad chart summarises essential project elements and improves communication with decision-makers (Roach, 2024).
[bookmark: _Toc214570194]6. Gantt Chart (Descriptive Overview)
A simplified textual Gantt schedule is presented below.
Project Gantt Chart - 18 Month Timeline
[image: ]
The schedule reflects recommendations for large-scale project pacing using phased control gates (Kerzner, 2023).
[bookmark: _Toc214570195]7. Stakeholder Involvement
Stakeholder involvement is essential for project success, particularly in post-disaster reconstruction where public interest is high (Huemann and Turner, 2024). Effective relationship management improves trust, collaboration, and decision-making (Deszczyński, 2021).
[bookmark: _Toc214570196]7.1 Key Stakeholders
	Stakeholder
	Role / Interest

	Provincial Government of BC
	Funders and regulators; ensure project aligns with provincial priorities and funding requirements.

	Transport Canada
	Oversight and standards compliance; ensures safety and regulatory adherence.

	Local Municipal Governments
	Coordination of local infrastructure and community needs.

	Construction Contractors and Engineers
	Execution partners; responsible for reconstruction works and technical delivery.

	Environmental Agencies
	Protect ecosystems; ensure environmental compliance and sustainability.

	Indigenous Communities
	Consultation for land use and cultural sensitivities; participation in decision-making.

	Businesses and Freight Companies
	Primary beneficiaries; ensure transportation and supply chains are restored.

	Public Residents
	Safety and mobility stakeholders; benefit from restored infrastructure and accessibility.


[bookmark: _Toc214570197]7.2 Stakeholder Engagement Strategies
The active participation of the stakeholders is a very important factor of the success of the reconstruction of Highway 5. Because of the stakeholders' diversity government agencies, Indigenous communities, local municipalities, businesses, and the public the engagement strategies must be specially designed for each group to make sure that the collaboration, transparency, and the alignment with the project's objectives are achieved (Kerzner, Zeitoun and Vargas, 2022).
Highlighted engagement strategies are:
Monthly Stakeholder Meetings: A regular meeting for the coordination of government representatives, construction leads, and community leaders to talk about the overall progress, tackle problems, and make sure that they are in line with the requirements of both the regulations and operations. These meetings provide a place for decision-making and accountability.
Environmental and Indigenous Consultation Workshops: Specialized meetings held involving deliberation on environmental protection efforts, cultural heritage issues and land-use issues. The workshops do not only guarantee environmental legislation compliance, but also Indigenous rights and simultaneously, trust and collaboration.
Open Reporting using Dashboards: use of real-time dashboards of project schedules, budget utilization, safety accidents, and the construction milestone measurements. With clear reporting, the stakeholders can be fully aware hence are in a position of implementing the necessary steps in time to remedy any arising impending challenges.
Public Channel of Communication: special project web site, newsletters and emergency alert mechanisms that make the general public aware of the road blockages, progress and other safety precautions. This type of approach would not only maximize the involvement of the community but it would alleviate the disturbance of the population.
[bookmark: _Toc214570198]8. Allocation of Resources
Resource allocation allows human, material, financial, and technological inputs to be maximally used and thus efficient and timely project completion is ensured (Waterworth and Gavin, 2024).
[bookmark: _Toc214570199]8.1 Human Resources
Project Manager: Major leadership, coordination, and overall control.
Civil Engineering Leads: Responsible for approval of design as well as supervising technically.
Environmental Specialists: Monitoring and making sure that are being followed the ecological standards.
Field Technicians: Giving support for construction and inspections on-site.
Construction Labor: Performing the activities of reconstruction.
Indigenous Liaison Officers: Making consultations and doing community engagement as a part of the process.
Quality Inspectors: Watching the safety and quality standards and checking that they are being followed.
[bookmark: _Toc214570200]8.2 Material Resources
Road and bridge rebuilding would require asphalt mixtures, steel beams, and concrete unit materials.Additionally, heavy machinery that consists of excavators, compactors, and cranes will be used. Moreover, safety equipment will be provided for the workforce’s protection.
[bookmark: _Toc214570201]8.3 Financial Resources
The budget has been estimated at CAD $1.6 billion.
The funding channels will be provincial emergency funds, federal disaster recovery contributions, and infrastructure renewal grants.
[bookmark: _Toc214570202]8.4 Tools and Systems
Project management information system (PMI, 2021) will be aligned with PMBOK.
Along with that are the risk management tools for hazard identification and mitigation (Hillson, 2023).
Moreover, engineering design software for structural modelling is also used.
Jamal (2022) provides agile iteration tracking tools which are utilized to monitor adaptive workflows.
[bookmark: _Toc214570203]9. Risk Analysis
The situation of the reconstruction project is highly uncertain because of floods, unstable ground, and restrictions from the ecosystem. The re-construction project will be facing major risks such as landslides during the construction, delay in the supply of essential materials, poor weather affecting the timeline, and land use conflicts with the indigenous people. A company or project manager should come up with a comprehensive and smart risk management strategy that includes identification, assessment, mitigation, and contingency planning, to at least, reduce cost overruns, keep safety as a priority, and stick to the timeline of the project (Hillson, 2023). Early identification and constant monitoring of risks, united with stakeholder cooperation, will intensify project resilience and decision-making.
[bookmark: _Toc214570204]9.1 Major Risks and Mitigation Strategies
	Risk Category
	Description
	Impact
	Mitigation

	Environmental Risks
	Heavy rainfall, further landslides
	High
	Slope stabilisation, erosion control systems

	Technical Risks
	Structural failure during reconstruction
	High
	Use of accredited engineering methods; quality inspections

	Financial Risks
	Cost overruns due to material price increases
	Medium
	Contingency reserves (10–15%); bulk procurement

	Schedule Risks
	Winter weather delays
	High
	Flexible scheduling; winter-specific operations

	Stakeholder Risks
	Conflicts with Indigenous groups or local communities
	Medium
	Early consultation, transparent communication

	Health and Safety Risks
	Worker accidents on unstable terrain
	High
	Strict PPE protocols; daily safety briefings



Risk analysis is ceaseless and repetitive, encouraging adaptive change management (Kerzner, 2023).
[bookmark: _Toc214570205]10. Conclusion
In British Columbia, the floods of 2022 were a major catastrophe that led to a huge transportation and economic activity disruption as well as a public safety issue and, therefore, a need for a very well-organised project management response. Reconstructing Highway 5, a major route for vehicles and goods thus, the Project Management Plan presents a thorough road-map for the 5-mil planned highway, along with the accompanying infrastructure that will be able to withstand any climate-related disturbances in the future.
PMI (2021) and Kerzner (2023) suggest that the globally recognized project-management methodologies are the backbone of the plan which carefully outlines how the project should be defined and how we delineate its structure, how to allocate resources, involve participants, reduce the threats, and choose methods of execution. The hybrid project-management solution guarantees predictability and at the same time provides agility in responsiveness hence acting decisively in the ever-changing post-disaster environment.

Not only will the implementation of this project help to re-establish the damaged infrastructure, but it will also help to improve the resilience of the communities, promote economic recovery and help to integrate sustainable transportation mechanisms throughout British Columbia in the future as well.
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