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Part B: Reflections from the Feedback Received

The feedback provided by my tutor has been essential for the development of my project. Initially, my approach focused mainly on the creative side, but the critiques I received highlighted a significant gap in the structural and technical of my proposal. This reflection addresses four key areas: risk/cost analysis, temporal planning, visual communication, and clarity.

Integrating Viability: Risks, Costs, and Benefits
One of the most important observations was the lack of a formal analysis regarding risks, costs, and benefits. My tutor pointed out that a project without financial and situational awareness is just an idea, not a real plan. Consequently, I have learned to evaluate not only the "what" but also the "how much" and the "what if."
By quantifying the costs (both fixed and variable), I gained a realistic perspective on the resources needed. Furthermore, identifying potential risks allowed me to create backup plans, making my project much more solid. This is balanced by a clear benefits analysis, which now explains why the investment of time and money is worth it, moving toward measurable results.


Temporal Precision: The Gantt Chart

The recommendation to implement a Gantt was a turning point for my organization. Before this, my timeline was too vague. By setting specific start and completion dates for every phase—from research to final delivery—I have created a visual roadmap that keeps me on track. This tool taught me that effective management depends on understanding how tasks connect; if one step is delayed, the whole project is affected.




Visual Hierarchy and Poster Layout
Regarding the poster layout, the feedback was very helpful. I originally underestimated how the arrangement of information affects how people understand the content. Following the advice, I restructured the layout to follow a logical flow: problem, solution, timeline, and results. I now understand that a poster must be scannable. Using clear headers and white space is not just about looks, but a necessity to guide the viewer toward the most important data.

Bridging the Knowledge Gap: Clarifying Information
A key part of this reflection was acknowledging the "information I didn't know the meaning of." The tutor’s notes identified technical terms and steps that were unclear in my first draft. Instead of ignoring them, I used this as an opportunity to do more research. By defining these complex concepts and breaking down the "steps" of the process, I have ensured that the project is easy to understand for everyone, even those not familiar with the topic.

Conclusion
In conclusion, the feedback process has shifted my focus from a simple description to a strategic plan. The transition from a basic idea to a structured project supported by a Gantt chart, a solid budget, and a professional layout has greatly improved the quality of my work. This experience has taught me that professional growth comes from listening to critique and being able to rebuild my work with more precision and clarity.
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Project Management Plan

Emergency Highway Restoration: River Severn Flood Response

West Midlands Infrastructure

Emergency Project Management

This report examines the emergency restoration of a critical highway crossing following catastrophic flooding of the River Severn in the West Midlands. Constrained by a strict 14-day deadline and an emergency budget of £3.5 million, the project applies a structured management framework — incorporating Work Breakdown Structure (WBS), Critical Path Method (CPM), risk assessment, and financial controls — to restore operational capacity, prevent an estimated £16.8 million in cumulative economic losses, and safeguard public safety across one of the UK's most strategically vital transport corridors.


Introduction: Strategic Importance of the West Midlands Highway Network

The transport infrastructure of the United Kingdom serves as the backbone of its national economy, enabling the efficient movement of goods, services, and labour across interconnected regions. Within this system, the highway network in the West Midlands plays a particularly critical role due to its proximity to major industrial zones, logistics hubs, and densely populated urban areas. These corridors are not only vital for domestic supply chains but also form key links in broader national and international distribution networks.

Climate change has intensified rainfall patterns, leading to more frequent and severe flooding incidents. Among the most vulnerable assets are those located near major waterways, where rising water levels and prolonged saturation can rapidly compromise structural stability. The closure of a single arterial route can cascade into region-wide economic and social disruption within hours.



Key Economic Context

Daily economic cost of closure: £1.2 million, Daily vehicle diversions: 50,000+, Estimated total prevented losses: £16.8 million, Emergency budget allocated: £3.5 million, Project completion window: 14 days.

 Project Description: Flooding at the River Severn

The River Severn is the longest river in Great Britain and has historically posed flood risks to surrounding infrastructure. In this incident, prolonged rainfall caused water levels to rise beyond containment capacity, breaching flood defences and submerging a key highway crossing. 

The flooding persisted for several days, allowing water to infiltrate deep into the pavement structure and underlying soils — significantly amplifying the severity of structural damage compared to short-duration events.


	Metric
	Value

	Daily economic loss
		



	£1.2 million




	Vehicle diversions
		



	50,000+




	Project budget
	£3.5 million

	
Project duration
		



	14 days




	Prevented losses
		



£16.8 million



Governance Structure and Decision-Making Framework

Effective governance is critical in emergency infrastructure projects where time constraints limit the scope for extended consultation. A clearly defined command structure ensures rapid decision-making while maintaining accountability and compliance with regulatory standards.

The project adopts a centralised governance model, led by a Project Director with full decision authority over operational, financial, and technical matters. Supporting this role is a multi-disciplinary steering group composed of senior representatives from engineering, environmental compliance, health and safety, and stakeholder management teams.

Decision-making follows a tiered escalation framework:

Operational decisions (e.g., sequencing adjustments, workforce allocation) are resolved on-site by the Project Manager.
Tactical decisions (e.g., design modifications, material substitutions) require approval from the engineering lead and cost controller.
Strategic decisions (e.g., budget reallocation, risk acceptance) are escalated to the Project Director.

Daily coordination meetings ensure alignment across all teams, while formal reporting structures maintain transparency with external stakeholders. This governance approach minimises delays caused by bureaucratic processes while preserving robust oversight.

	


Health and Safety Management

Operating under emergency conditions introduces heightened safety risks due to compressed timelines, continuous working hours, and hazardous site conditions.

Key risks include:

Unstable ground conditions following saturation
Operation of heavy machinery in confined or compromised areas
 Fatigue-related incidents due to 24/7 shift patterns
Proximity to water bodies and potential for sudden level increases

To mitigate these risks, the project enforces a zero-compromise safety policy supported by:

Mandatory daily safety briefings (toolbox talks)
Strict shift rotation to prevent fatigue accumulation
Clearly defined exclusion zones around high-risk activities
Continuous environmental monitoring (weather and river levels)
Emergency evacuation procedures rehearsed and communicated

All personnel are required to comply with UK Construction (Design and Management) Regulations, ensuring that safety remains prioritised despite programme pressure.




Quality Assurance and Control

Quality assurance (QA) plays a critical role in ensuring that accelerated construction does not compromise long-term performance. Given the emergency nature of the project, there is a heightened risk that speed could undermine quality if not properly controlled.

The project adopts a Quality Management Plan (QMP) aligned with ISO 9001 principles, incorporating:

Inspection and Test Plans (ITPs) for each construction phase
Hold points requiring formal sign-off before progression
Independent verification of critical activities such as subgrade stabilisation
Material certification checks for all incoming supplies

Particular attention is given to:

 Compaction levels in stabilised soils
Integrity of grout injection
 Asphalt temperature and laying consistency

Final acceptance is contingent upon successful load testing and third-party certification, ensuring that the restored highway meets all operational safety standards.






Procurement Strategy

Procurement under emergency conditions must balance speed, cost control, and reliability of supply. Traditional tendering processes are often too slow for such scenarios; therefore, the project utilises framework agreements and pre-approved suppliers

Key procurement strategies include:

Early ordering of critical materials on Day 1
Dual sourcing to reduce dependency on a single supplier
 Pre-negotiated contracts with plant hire companies
 On-site material stockpiling to absorb supply disruptions

This approach reduces lead times while maintaining competitive pricing and supply chain resilience.



Communication and Information Management

Efficient communication is essential to coordinate multiple teams working simultaneously under time pressure. Miscommunication in such environments can lead to costly delays or safety incidents.

The project implements a structured communication system:

Daily site briefings for operational teams
Digital reporting dashboards for real-time progress tracking
Centralised document control system to manage drawings, reports, and approvals
Incident reporting protocols to ensure rapid response to emerging issues

Information flow is carefully managed to ensure that all stakeholders have access to accurate and up-to-date data, reducing the risk of errors and rework.


Use of Technology in Project Delivery

Modern technology plays a crucial role in accelerating project delivery and improving decision-making accuracy.

Key technologies deployed include:

Ground-Penetrating Radar (GPR): Enables rapid detection of subsurface voids without intrusive excavation
Drones (UAVs): Provide aerial site surveys and progress monitoring
Building Information Modelling (BIM): Supports coordination between design and construction teams
Real-time monitoring systems: Track environmental conditions and structural performance

The integration of these technologies enhances efficiency, reduces uncertainty, and supports data-driven decision-making throughout the project lifecycle.



Sustainability Considerations

Although the project is delivered under emergency conditions, sustainability remains an important consideration.

Key measures include:

Recycling of removed materials where feasible
Minimisation of waste through efficient resource use
Use of environmentally compliant construction methods
 Protection of surrounding ecosystems

Balancing speed with environmental responsibility ensures that the project does not create long-term ecological damage while addressing immediate infrastructure needs.

Post-Project Monitoring and Maintenance Strategy

Restoration does not conclude at reopening. Given the severity of the flood damage, ongoing monitoring is essential to ensure long-term performance.

The project includes a post-reopening monitoring programme, comprising:

Regular structural inspections
Settlement monitoring of repaired sections
Drainage system performance assessments
Follow-up geotechnical testing if required

A scheduled maintenance plan is also recommended to address any emerging defects before they escalate into major issues.


Wider Economic and Strategic Implications

Beyond immediate cost savings, the project contributes to broader economic stability within the West Midlands.

By restoring a critical transport link, the project:

Maintains supply chain continuity, supports regional businesses and logistics operations, prevents long-term economic slowdown, reinforces investor confidence in infrastructure resilience

Furthermore, the project serves as a model for future emergency response strategies across the UK, demonstrating the value of structured project management in crisis scenarios.

Geotechnical Deterioration

Saturated sub-grade soils experience drastically reduced load-bearing capacity. Increased pore water pressure diminishes inter-particle friction, creating instability. In extreme cases, dynamic vehicle loads may trigger liquefaction-like behaviour. Erosion from moving water creates subsurface voids — invisible from above, yet capable of causing sudden pavement collapse under heavy goods vehicle loads.

Bridge and Structural Integrity

Even where no visible damage is apparent, prolonged water exposure weakens structural materials, corrodes reinforcement steel, and compromises expansion joints. 

Bridge components require comprehensive non-destructive testing before any reopening certification can be granted, given the risk of latent degradation that may not manifest immediately under standard visual inspection protocols.


Socioeconomic Disruption

Towns including Worcester, Shrewsbury, and Kidderminster experienced severe disruption. Overwhelmed alternative routes generated significant congestion, extended freight delays, increased fuel consumption, and reduced workforce productivity. Emergency service response times were also adversely affected, compounding public safety risks across the affected corridor.

Project Scope, Objectives, and Constraints

The project scope is tightly controlled to ensure completion within the 14-day timeframe. Only activities essential to restoring safe public operation are included, with any non-critical improvements deferred to follow-on programmes. 
This discipline is fundamental to meeting the deadline without budget overrun.


Core Objectives

Restore full structural integrity of the highway carriageway and supporting foundations, obtain independent safety certification for unrestricted public use, minimise cumulative economic disruption to the West Midlands supply chain, complete all works within the 14-day emergency window and £3.5M budget envelope and project constraints.

 Fixed Deadline

14-day non-negotiable completion window

 Budget Cap

£3.5 million emergency allocation







 Environmental

Strict regulatory compliance near a major navigable waterway

 Ground Risk

Uncertain subsurface conditions post-inundation

Work Breakdown Structure (WBS)

The WBS divides the project into six sequential phases, enabling efficient resource allocation, clear accountability, and structured progress tracking. Each phase has defined deliverables and feeds directly into the critical path schedule. The phased approach ensures that investigative findings from earlier stages inform subsequent engineering decisions, reducing rework risk and maintaining schedule integrity throughout the compressed su

	Phase
	Days
	Key Activities

	Mobilisation
		



	1–2



		



	Setup, staffing




	Site Clearance
	1–3
	Pumping, debris removal

	Investigation
		



	4–5



	GPR, testing

	Stabilisation
	5–8
	Grouting, compaction

	Reconstruction
		



	8–11



		



	Asphalt, barriers




	Testing
		



	12–14



	Load testing










The compressed schedule demands overlapping task execution, continuous 24/7 operations, and meticulous sequencing. The Critical Path Method (CPM) identifies the activities whose delay would directly postpone the final reopening date. Site clearance, subsurface stabilisation, and asphalt paving form the critical chain — any slippage in these phases propagates immediately to the project end date. Non-critical activities such as administrative approvals and road marking are scheduled to float around the critical chain without impacting the overall programme.

The overlapping of investigation and stabilisation phases (Days 4–8) is a deliberate schedule compression strategy. By initiating targeted grout injection in confirmed void zones whilst GPR scanning continues in adjacent areas, the programme achieves a two-day saving against a purely sequential approach. This concurrent execution is only feasible with sufficient workforce segregation and robust site safety management to prevent interference between operations.

Resource Management and Financial Analysis

Resource Strategy

A 24/7 operational schedule is implemented using three rotating shifts, ensuring continuous progress without worker fatigue compromising safety or quality. Specialist engineers, geotechnical technicians, and certified plant operators are deployed across all phases. Redundancy is built into critical equipment categories — particularly pumps and paving machinery — to eliminate single points of failure that could halt the programme.

Rapid-cure asphalt is selected as the paving material despite its premium unit cost. Its ability to achieve structural strength and support traffic loads within hours of laying makes it indispensable within a 14-day window where conventional materials would require extended curing periods incompatible with the schedule.

Return on Investment

With daily economic losses estimated at £1.2 million, the £3.5 million investment recovers its full cost within approximately three days of reopening, delivering a net financial benefit of £13.3 million over the remaining disruption period prevented.



	Category
	Cost(£)

	Labour
	1.2M

	Materials
	1.0M

	Equipment
	0.8M

	Contingency
	0.5M






Risk Management Framework

Given the compressed schedule and post-flood ground uncertainty, robust risk management is essential. The framework adopts a proactive identification and mitigation approach, with contingency resources pre-positioned to enable rapid response. 
Real-time monitoring of river levels and ground conditions throughout the programme ensures that the project team retains situational awareness and can adapt to emerging threats without losing schedule momentum.


Hidden Subsurface Voids

Risk: Undetected voids causing pavement collapse under traffic. Mitigation: Comprehensive GPR scanning prior to any reconstruction activity; grout injection protocol activated upon void identification. A mandatory hold point in the programme ensures no paving commences until stabilisation is verified.




Secondary Flooding Event

Risk: Return of elevated river levels halting operations mid-programme. Mitigation: Real-time river gauge monitoring via the Environment Agency telemetry network; pre-agreed evacuation and demobilisation protocols with defined trigger levels to protect both personnel and partially completed works.





Critical Equipment Failure

Risk: Breakdown of pumps or paving machinery causing programme delay. Mitigation: Standby equipment pre-positioned on site; framework agreements with plant hire suppliers for same-day mobilisation of replacement assets to maintain continuous operations without schedule impact.

Material Supply Disruption

Risk: Delayed delivery of rapid-cure asphalt or grout materials. Mitigation: Dual-supplier sourcing strategy with pre-positioned buffer stocks on site. Early procurement action on Day 1 ensures materials are available ahead of their scheduled installation dates, providing schedule float against delivery uncertainty.

Environmental Compliance and Stakeholder Management

Environmental Obligations
Working in proximity to the River Severn — a Site of Special Scientific Interest (SSSI) corridor — imposes stringent environmental obligations. All works must comply with Environment Agency requirements and the Water Framework Directive. Key protective measures include secondary containment for all fuel and chemical storage, silt management to prevent watercourse contamination, controlled waste disposal routes, and ecological surveys prior to intrusive ground works.

Coordination with Natural England and the Environment Agency is maintained throughout the programme. Pre-agreed environmental management plans are in place before site mobilisation, avoiding regulatory delays that could critically impact the compressed schedule.

Stakeholder Communication Strategy

Effective stakeholder engagement is fundamental to maintaining public confidence and operational coordination. 
The stakeholder matrix encompasses central government departments, Highways England, West Midlands Combined Authority, local highway authorities, emergency services, and the affected public.

Daily progress briefings to government sponsors and senior stakeholder, public advisories via traffic management systems and local media, emergency services coordination to maintain priority access corridors, formal coordination meetings with all authority representatives at 48-hour intervals and long-term resilience, lessons learned, and conclusions.

Whilst this project focuses on emergency response, it provides compelling evidence base for long-term infrastructure resilience investment. The increasing frequency of extreme weather events driven by climate change means that reactive restoration programmes alone are insufficient; proactive adaptation of the highway network is essential to protect economic productivity and public safety.

Enhanced Flood Defences

Upgrade existing flood defence infrastructure along the River Severn corridor to provide greater resilience against events exceeding current design return periods, incorporating climate change allowances aligned with UKCP18 projections.

Improved Drainage Infrastructure

Retrofit high-capacity sustainable drainage systems (SuDS) along vulnerable highway sections to accelerate surface water dispersal and reduce sub-grade saturation risk during future high-intensity rainfall events.




Smart Monitoring Technologies

Deploy embedded structural health monitoring sensors within critical highway assets near major watercourses, enabling real-time detection of settlement, moisture ingress, and void formation before they reach critical thresholds.

Final Recommendation: A formal Post-Implementation Review (PIR) should be conducted within 30 days of project completion. The PIR should evaluate schedule performance, cost efficiency, risk realisation, and environmental compliance — generating lessons learned that directly inform West Midlands resilience planning and national guidance for emergency highway restoration programmes.


The emergency restoration of the River Severn highway crossing demonstrates that rigorous project management, applied under extreme time and resource constraints, can prevent disproportionate economic harm. The £3.5 million investment prevents an estimated £16.8 million in cumulative losses — a return ratio of nearly 5:1. However, the long-term imperative is clear: the UK's highway infrastructure must be systematically upgraded to withstand the intensifying climate risks of the twenty-first century.
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