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                                                  INTRODUCTION 

The two-day atmospheric river flood disaster that took place on the 14th of November 2021 in British Columbia, Canada, was reportedly caused by a catastrophic weather condition, which led to heavy flooding that claimed five lives and destroyed the major infrastructures ( Hospitals, schools, government parastatals), with several bridges collapsing, separating the lower mainland from the rest of Canada. These disasters have caused significant losses to stakeholders, which is the reason for this project. 
KG Ltd., in partnership with all relevant stakeholders, will reconstruct the Sumas Valley Secondary School as a modern educational facility and community hub. The project will be completed within two years with an estimated budget of CD$74m, incorporating flood-resistant design, sustainable materials, and community input.












                                                                                                                                                (Gillet et al., 2022).




                                               PROJECT DESCRIPTION
Background Overview:  Following the unprecedented atmospheric river event that devastated the Fraser Valley, the complete loss of Sumas Valley Secondary School created an urgent educational and social crisis, the reconstruction of the schools and other infrastructure will spring hope and revive the community vulnerability state.  The school served 1,200 students and was a central gathering place for community events, recreational activities, and emergency services. Its destruction not only disrupted education but also eliminated a critical community anchor during a time of profound need.  We aim to build a school that retore hope, brink back  educational system that also serve as a community hub.
Our approach is guided by the “Build Back Better “principle, which moves beyond simple replacement to create infrastructure that is:
More Resilient- Designed to withstand future climate events 
More sustainable – Achieving net-zero ready status with minimal environmental impact,
Lou and Hsieh (2024) analyse partway to a Net-Zero energy and carbon goal building.
More Integrated Serving as a true community hub with multiple functions 
More Equitable-Accessible to all community members and responsive to diverse needs 
Key project Component:
1. Educational infrastructure
· 1,200 student capacity secondary school with modern, flexible learning spaces 
· Specialised science, technology, and laboratories
· Digital learning infrastructure with community Wi-Fi access
· Outdoor learning space and Environmental education areas
2. Community Hub Elements
· Dual-purpose gymnasium that functions as an emergency shelter 
· Community health clinic operated in partnership with local health authorities 
· Public library branch and adult education centre
· Multipurpose room for community meetings and events
· Commercial kitchen capable of emergency meal

                                                                                                                        Cottar and Wandel (2024)




3. Resilience Features
· Elevated construction above the revised flood plain levels
· Natural stormwater management with bioswales and permeable surfaces
· Backup power generation and water purification system 
· Fire-resistant materials design in the surrounding landscape
· Redundant communication and emergency systems 
  Project Scale & Specifications 
·  Total Area: 12,500 square metres
·  Site: 8-hectare elevated property with natural buffers
· Capacity: 1,200 students and community users
· Sustainability Target: LEED Gold certification
· Construction Timeline: 36 months
·  Operational Start: September 2027

 Innovative Design Elements
Trauma-Information Architecture: The design incorporates principles that support psychological recovery, including 
· Abundant natural light and views of nature 
· Calming colour palettes and acoustics 
· Safe spaces for quiet reflection
· Clear wayfinding and visibility for security
Indigenous Knowledge integration: The project collaborates with local First Nations to: 
Incorporate traditional ecological knowledge in landscape design
Include cultural gathering spaces and art installations
Use locally sourced, sustainable materials
Reflect indigenous perspectives on land stewardship                        
                                                                                                                                      (Cox and Hamlen, 2015)





Smart Building Technology:
· Real-time energy monitoring and management 
· Automated climate control for optimal learning environments
· Digital signage and communication systems 
· Integrated security and emergency notification
· Highly Smart and Sustainable School, fulfil current and future needs (Apanaviciene, Vanagas and Fokaides, 2020).
Community Impact Objectives
1. Education Restoration: Return displaced students to a modern, enhanced learning environment
2. Social Cohesion:  Re-establish a central gathering place to rebuild community connections
3. Economic Stimulus: Create local jobs and support regional businesses through construction
4. Future Preparedness: Establish infrastructure that protects against future disasters
Governance & Management Structure 
The project operates under a collaborative Governance Model involving: 
Project Steering Committee: Representatives from the school District, the Ministry of Education, the local Government, the First Nation, and the community
 Advisory Panel: Parents, Students, Teachers, and Residents 
Independent Monitor: Third-party oversight for quality and compliance 
Long-Term Vision
Sumas Valley Secondary School will serve as:
· A model for post-disaster reconstruction across Canada
· A living laboratory for climate-resilient design
· A catalyst for community revitalisation



                                                      
                                                   

                                                            PROJECT SCOPE
Project Title: Project Resilient Futures – Sumas Valley Secondary School Reconstruction
Project Type: Disaster Infrastructure Reconstruction
Project Method:  A combination of Traditional Agile and Hybrid methodology
 ( Gemino, Reich and Serado, 2021).
Project Classification: Public Works/ Educational Facility/ Community Hub
Location: Sumas Valley, British Columbia 
Project Duration: 36 months (January 2025- January 2027)
Grand Opening Target: June 2027
Scope Element:
A. Physical Infrastructure Scope 
Main Educational Facility 
Construction of 12,500 m2  (134,500 ft2) secondary school building
Capacity 1,200 students (Grade 8-12)

Academic Spaces:
· 40 standard classrooms (750-900 ft2  each)
· 6 science laboratories with prep rooms 
· 4 computer trades training workshops
· 2 Arts studio with a kiln and a darkroom
· Music room with practice studios 
· Library/learning commons with digital media centre

Administrative & Support spaces:
· Main office complex with reception 
· 12 department offices
· Counselling suite with private offices


                                                                                                               (Gemino, Reich and Serado,2021)



Community Hub Facilities
· Main-purpose Gymnasium Complex:
· Competition-size court with bleachers (500 seats)
· Emergency shelter configuration capability
· Retractable partitions for multiple simultaneous uses
· Support spaces: Change rooms, equipment storage, referee rooms
Community Health Clinic: 
· 800 ft2 clinic space with 4 examination rooms 
· Separate public entrance and waiting area
· Support spaces- pharmacy storage, staff area
Public Library Branch: 
· 3,000 ft2 public access capability
· After-hours community access capability
· Computer station and meeting rooms
Multi-Use Community Spaces:
· 250-seat cafetorium (Cafeteria/Auditorium)
· Commercial-grade kitchen for meal service
· 4 divisible meeting rooms (community access)
· Adult education classroom
Site Development & Landscaping 
· Site Preparation:
Demolition and cleaning of damaged structure (if on the same site)
Site grading and elevation (minimum 1m above 500-year flood level)
Soil remediation and stabilisation
· Infrastructure:
New access roads and parking (200 vehicle +bus loop)
Pedestrian pathways and bicycle facilities 
Utility connections (water, sewer, electrical, gas, fibre optics)
Stormwater management system (bioswales, retention ponds)



· Landscaping:
Native plant restoration areas
Outdoor learning spaces and amphitheatre
Sport fields (soccer, baseball)
Playground and recreational areas
Community garden plots
Resilience & Sustainability features
Structural Resilience
Seismic design to BC Building Code importation level 4
Flood-resistant materials and defensible space design
· Environment System:
Net-zero ready design (solar-ready roof, geothermal-ready field)
High-performance building envelope (R-40 walls, R-60 roof)
Energy recovery ventilation systems
LED lighting with daylight harvesting
Low-flow water fixtures and rainwater harvesting
Emergency Preparedness:
Backup power generation (72-hour capacity) 
Emergency water supply and purification 
Redundant communication systems 
Designated emergency operations centre space





Operational Scope 
· Educational Programme Implementation
· Furniture, Fixture & Equipment (FF&E) procurement and installation
· Educational technology infrastructure (Wi-Fi, AV system, smart boards)
· Specialised equipment for science laboratories, trades workshops, and arts programmes. Library collection development (initial core collection)
  Community Programming
· Development of joint-use agreements for community spaces
· Emergency response plan integration with local authorities
· Community access scheduling system
· Partnership development with health and social service providers
· Transition and activation
· Student and transition planning from temporary facilities
· Operation and maintenance manual development
· Staff training on new systems and emergency protocols
· Community programmes

B. Management Scope 
Planning & Design Phase: 
· Comprehensive Stakeholder Engagement Program
· Architectural and engineering design services
· All required permits and approvals 
· Value engineering and constructability reviews
· Sustainability certification and erosion control
Construction Phase:
· General contracting and construction programs
· Quality assurance and site security 
· Safety management and site security
· Environmental protection and erosion control
· Commissioning and testing of all systems 
Community Engagement:
· Monthly community upgrades meetings
· School-specific engagement with students, parents, and staff
· Indigenous consultation and partnership development
· Digital engagement platform maintenance
· Regular reporting to stakeholders
· Work Breakdown Structure.
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                                                                                                                                 (Heagney, 2016)
Tab 2.0
                                                                The Quad Chart
	Purpose

A flexible learning environment that supports student-wellbeing
Community integrated Hub, serving as gatherings and emergency response
A school designed to withstand future climate events
Cultural response that honours indigenous knowledge and local community’s identity

	Stakeholder

Students & Families
School District 
First Nation
Local community
Government Agencies
Construction Partners

	Desired End Result 

A state of the art, three storeys building with a blend of modern architecture and nature
A transformed learning environment
Exceptional Community Hub
Societal Transformation
Inspiration to others 
Serves future generation
	Measure of Success

92% increase in Graduation rate
High employment rate 
Operational Stability
Community-wide emergency preparedness
Societal Harmony 
Cultural Integration
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Tab 4.0                                 STAKEHOLDER INVOLVEMENT. 
INTERNAL STAKEHOLDER (Direct Project Involvement)
	Stakeholder Group
	Key Representatives
	Role in Project 
	Category


	Project Steering Committee 
	Ministry of Education Representative, School District Superintendent 
First Nation Elder
	Strategic oversight, decision -making, funding approval
	High Influence/ High Interest

	Project Management Team
	Project Director, Construction Manager, Design Manager
	Direct Project Execution, coordination, reporting
	High Influence/ High Interest

	School District Administration
	Superintendent, Facility, Curriculum Director
	Education Requirement, operational Planning
	High Influence/ High Interest

	Design and Engineering Team
	Lead Architect, Structural Engineer, 
	Technical Design, Specification, Compliance
	Medium Influence/ High Interest

	Construction Team
	General Contractor, Subcontractor, Site Supervisors.
	Physical construction, Quality safety.
	High Influence/ Medium Interest














Tab 4.1

EXTERNAL STAKEHOLDER (Indirect involvement/ Affected by Project).
	Stakeholder
	Key Representative
	Role in Project
	Category

	Student & Parent
	Student Council, Parent advisory Council, Affected families
	End user and direct beneficial of the project
	High Interest / Medium Influence

	Teacher & Staff
	Teacher, support staff, administrator
	Daily user, education delivery
	High Interest / Medium Influence

	Local Community
	Community association, Business owners, Residence
	Affected neighbour and potential user
	Medium Interest/ Medium Influence

	Indigenous Communities
	First Nation Leadership, Elders, Youth representatives
	Right holder/ cultural consultation.
	High Influence / Medium Interest

	Government Agencies
	BC Ministry of Education, Emergency management BC, Municipal Council
	Regulator, project funder / policy maker 
	High Influence/ Medium Interest

	Funding Partners
	Provincial Government, Federal programs, Insurance providers
	Financial Support, Compliance requirements
	High Influence / Low Interest

	Media & Public
	Local News Paper, Radio, Community groups,
	Information dissemination, public opinion
	Low Influence/ Medium Interest












      Tab 5.0                                         ALLOCATION OF RESOURCE
                                                         Budget Allocation by Phases
	Phase
	Budget Allocation $
	% of Total
	Key Cost Component
	Contingency

	Initiation 
	500,000
	0.7
	Staff, studies, setup
	50,000

	Planning & design 
	4,000, 000
	5.4
	Consults, permit, studies
	400,000

	procurement
	1,000,000
	1.4
	Bid process, legal, insurance
	100,000

	Site preparation 
	6,000,000
	8.1
	Excavation, foundation, utility
	900,000

	Structure
	18,000,000
	24.3
	Steel, concrete, structure system
	2,700,000

	Building envelops
	8,000,000
	10.8
	Cladding, roofing, window
	1,200,000

	Interior construction 
	10, 000,000
	13.5
	Partition, rough-in
	1,500,000

	Interior finishing
	6,000,000
	8.1
	Finishing, fixture, equipment
	900,000

	Site development
	4,000,000
	5.4
	Land scraping, hand scraping, sport
	600,000

	Commissioning 
	1,500,000
	2.0
	Testing, training, certification
	225.00

	Occupancy Preparation 
	500,000
	0.7
	Move-in, orientation, opening
	75,000

	Management reserve
	
9,500,000
	12.8
	Unforeseen, escalation, change
	N/A

	Total Budget
	$74,000,000
	100%
	
	9550,000







                                                                                                                                                  (Heagney, 2022)



       Tab 6.0                                                  RISK ANALYSIS
                                               Key Risks and Mitigations
	Risk Category
	Identified Risk
	Probability
	Impact
	Mitigation

	Financial
	Cost overrun due to supply chain delay
	High
	High
	15% contingency fund: fixed price contract with key supplies

	Schedule 
	Permitting delay from overlapping  agencies review 
	Medium
	High
	Hire a dedicated permit expediter, early and continuous consultation with authorities

	Construction
	Labour shortage due to competitive rebuilding environment
	High 
	Medium
	Partner with union for early workforce commitment

	Environmental
	Future flood risk during construction or operation
	Medium 
	Very high
	Adopt elevation construction and use of natural swale

	Stakeholder
	Community opposition to design or location
	Low 
	High
	Transparent , continuous engagement from onset, co-design workshop, visible community benefits


 








                                                                                                                                                                          


                                                                                                                                     (Heagney,2022)


                                                                   Conclusion
The November 2021 flood disaster in British Columbia devasted the Frazer Valley Region, most infrastructure were destroyed including Schools and Hospitals. The Sumas Valley Secondary School Project Resilient feature will deliver an educational facility that will restore the region, enhancing community integration & safety, foster economic revitalization, provide long-term operational savings, and serving as a national model for sustainable disaster recovery. 
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% Project Vision

We aim to create a school that is:
Educationally Innovative
Community integrated
Environmentally and structurally resiient
Gulturally Responsive.

<+ Project Charter

Project Title: The Reconstruction of Sumas Valley Secondary
School BC as a Community Hub for Climate Resilience

Project Sponsor: Frazer Valley Regional District in partnership with
the Ministry of Education and Emergency Management BC.
Project Manager: Kathlyn Kanu 2336701

Project Goal: To Reconstruct the Flood-Damaged Sumas Valley
Secondary school into a state-of-the-art, net-zero-ready, resilient
educational facility that serves as a haven for students and a vital
‘community Hub for Future climate Emergencies
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Planning & Design : $4,440,000
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Community facility: $3,700,000

TOTAL ESTIMATED BUDGET: § 74,000,000
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Conclusion
The flood in British Columbia is a tragic
disaster, but it presents a generational
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increasing threat posed by a changing
climate.
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REFLECTIVE REPORT FROM TUTOR AND PEERS' FEEDBACK

The presentation of my Week 6 poster on the reconstruction of a new school building
after the 2021 flood disaster in British Columbia received constructive feedback from
my Tutor and Peers on what | have done well and where | need to improve for my final
submission.

The first feedback | received was that my Tutor could tell | knew the course very well,
based on my participation in lectures, contributions, and responses. However, there is a
clear distinction between my knowledge of the course and my presentation.

The second comment was that | knew all the tools to apply to achieve my proposal, and
the principle of actualising the building was used; nevertheless, from the Tutor's point
of view, | did not have time to put in the actual work. He understood that, from the
incomplete words, it was clear | did not read it; if | had read it once, | would have noticed
the incomplete words.

The Third area of response was that | used a Pie chart to clearly explain the construction
processes: Site preparation & Demolition, Architectural & Engineering, Construction,
Project Management & Contingency Planning, and Furniture, Fittings, and Equipment.
The chart was an effective communication tool; the Tutor could clearly see that | had
outlined most of the construction activities; nevertheless, the project cost was missing.
He advises me to allocate costs to each activity in the construction process.

The fourth piece of feedback from my tutor concerned the Stakeholder Analysis, which
clearly identified the project stakeholders' areas of influence and interest at High and
Low levels. The Tutor explained the analysis table to the class. He said, “High & High
level of both influence and interest means that the stakeholder needs to be negotiated
with and i dialogue. In contrast, High influence & Low interest need communication
and consultation during the project, the Low influence and High Interest need to be kept
informed, and the Low & Low of both influence and interest need empowerment or
enablement." However, the actual names were not in the stakeholders' slots, and any
lactions for them should extend beyond the analysis table.

The final area of feedback concerned my Gantt chart; my tutor noted that it had a good
visual representation but lacked start and end dates. | need to include those before my
final submission. The areas of improvement identified from my presentation are the
application of course knowledge being straightforward in the poster, proofreading the
poster for incoherent or incomplete words, allocating cost for each activity of the
construction phase in the Pie chart, including actual names of the stakeholders in the
stakeholder analysis Table and inputting start and end dates on the Gantt chart.

In conclusion, the responses | received from my Tutor and peers have given me a clearer
understanding of the areas | need to develop. The feedback from my Tutor and peers
has given me confidence and support to complete my project proposal.




image3.tmp
WORK BREAKDOWN STRUCTURE (WBS)

RECONSTRUCTION OF SUMAS VALLEY SECOND. SCHOOL BC

Phase 4

Phase 2
Phase 1 ACE2Y Monitoring &

Planning Execution

Initiation Control

Scope & Cost Team & Stakeholder Performance

Project Charter
Management plan Management Report

Stakeholder Scheldule iy A Scope & Schedule
\dentification Development By L SEIETED Control

Initial Funding Quality & Resource Procurement Cost & Quality
Authorization Mnagement Plan Execution Control

] — ) Inspection &
Project Team = Physical Vendor
Communication

Mobiliation Construction erformance
Management plan
Report

Procurement &
Stakeholder Change Risk Management
Management plan Implementation

Kick-off Meeting

Project Completion
Verification

Contract &
Financial closure

Resources Release

Stakeholder &
Administrative

Celebration &





image4.tmp
PHASES/

ACTIVITIES

PHASE 1: PLANNING & INITIATION

STAKEHOLDER ENGAGEMENT &
WORKSHOP
SITE SELECTION &
GEOTECH ANALYSIS

ARCHITECTURAL DESIGN

FINALISE FUNDING
& PERMISSION

PHASE 2: PRE-CONSTRUCTION

CONTRACTOR PROCUREMENT &
MOBILISATION

PHASE 3: CONSTRUCTION

SITE PREPARATION & FOUNDATION

SUPER STRUCTURE & ENCLOSURE

INTERIOR FINISHING & SYSTEMS

PHASE 4: COMMISIONING & CLOSEOUT

FURNITURE, FIXTURE & EQUIPMENT

STAFF TRAINING & COMMUNITY
ORIENTATION
PROJECT GRAND OPENING

PROJECT MNAGEMENT (GANTT CHART)

QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4 Year3Ql-4





