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1.

INTRODUCTION

1.1

Appropriate management of the highway network requires long-term planning, making it
essential for local highway authorities to prepare for potentially disruptive events.
Maintaining a network which is resilient to disruption is a critical function of a local highway
authority.

1.2

Disruptive events can be the result of many and varied causes ranging from damage caused
by third parties, through terrorist act to extremes of weather resulting from climate change.

1.3

In recent years severe weather events and flooding have been the primary cause of
widespread disruption. The climate of the UK is expected to continue to change, bringing
increasingly extreme weather, including heavier rain, more flooding and potentially periods
of extreme temperatures. Even with a concerted effort to reduce emissions of greenhouse
gases, some of these future changes will be unavoidable due to previous activities.

1.4

Local authorities have an important role in helping communities prepare for climate change,
using Local Plan and Local Transport Plan (LTP) policies to ensure that buildings and
infrastructure are resilient to increased risk of extreme weather and flooding. The efforts of
local councils support national policy and the Local Transport Act 2008 placed a duty on
Local Transport Authorities to have regard to the Government’s adaptation policies in their
Local Transport Plans.

1.5

The Department for Transport (DfT) recommends that local highway authorities ensure that
they retain a contingency for repairing damage to the highway network resulting from
disruptive events.

1.6

Local authorities can ensure that the infrastructure they are responsible for is resilient to
disruption, where practicable. Examples include:
•

Resilient roads – Local highway authorities are responsible for the construction and
maintenance of non-trunk roads, footways, cycle ways, street lighting, bridges and
structures and other components of the highway asset. Increasing resilience to
disruptive events, extreme weather and climate change should be part of capital and
maintenance programmes where this is cost effective.

•

Flood defence infrastructure – In their role of Lead Local Flood Authority, the
Flood and Water Management Act 2010 provides local authorities with powers to carry
out works to manage flood risk from surface runoff and groundwater, lessening the
impact of excess water on the transport network.

•

Land use planning – This is one of the most important functions delivered by local
government and often crosses over into highways planning issues. Decisions can directly
help to increase resilience to risks or lock future generations into increased
vulnerability.
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2.

AIM OF A RESILIENT HIGHWAY NETWORK

The Council aims to develop and maintain a core highway network which is
reliable in operation and resilient to disruptive events, maintaining access for
people and resources wherever possible.
2.1

It is essential that local highway authorities build resilience considerations into the decision
making process for major schemes and routine maintenance activities for four key reasons:
•

Economic growth – a resilient and reliable transport network is essential to
support the local economy and encourage future growth;

•

Cost saving – money can be saved by reducing the need for expensive future
maintenance;

•

Reputation – maintain or enhance the Council’s reputation and avoid adverse
publicity through infrastructure failure; and

•

Duty – the Local Transport Act 2008 placed a duty on Local Transport Authorities
to have regard to the Government’s adaptation policies in their Local Transport
Plans.

3.

DEVELOPING A RESILIENT NETWORK

3.1

Key to promoting resilience is the identification of the risks affecting the core network
necessary to maintain the accessibility of resources and people in extreme situations.

3.2

Consultation with stakeholders is the basis for this process and the Council’s Emergency
Planning team has been instrumental in driving this forward through the Humber Local
Resilience Forum (LRF). The LRF oversees the delivery of the multi-agency Civil Contingency
Act responsibilities and includes stakeholders from category 1 and category 2 responders:
•

Category 1 responders (core responders) consist of the Emergency Services,
Police, Fire and Ambulance Service, Local Authorities, NHS, Coast Guard, Port
Health Authority and the Environment Agency.

•

Category 2 responders consist of service providers such as Telecoms, Utilities
(Electricity, Gas and Water), Transport (Road, Rail and Air) and other groups such
as voluntary agencies.

3.3

Comprehensive engagement with this group and the wider community informs the
Community Risk Register This document is a fundamental part of the broader drive to make
local communities and businesses more resilient to the risks they may encounter. It covers
many types of hazard, grading the risk from Low to Very High, and refers to plans and
controls which are in place to eliminate or minimise their effects.

3.4

Partnership working between the LRF, the Council’s Highway Asset Management team,
Flood Risk Strategy team and others has been the basis of the process of development of the
Network Resilience Plan.
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4.

IDENTIFYING RISKS TO THE HIGHWAY NETWORK

4.1

Using the risks identified and graded in the Community Risk Register, the specific risks to
the highway were established by:
•
•

4.2

Identifying past occasions when events affected highways/transport; and
Assessing how impacts could become more frequent or severe, for example as the
climate changes.

The potential events and probable impacts are shown in Table 1.
Table 1: Potential risks to the highway network
Change

Increasing
temperature

More intense
rainfall & flooding

Rising sea levels,
increased coastal
erosion and
flooding
Increase in high
winds, storms and
storm surges

Direct Impacts

Indirect Impacts

• Deformation of road asphalt & failure of
expansion joints in concrete roads.
• Hardcore underpinning cracking –
subsidence & heave.
• Heat affecting roadside equipment e.g.
signalling and telecoms equipment.
• Traveller discomfort & risk to safety due
to overheating.
• Vehicle breakdowns due to overheating.
• Intense rainfall overwhelming drainage
systems.
• Flooding of the highway network, depots
and other routes (pedestrian, cycling, and
vehicular).
• Flood damage to roads surfaces,
cycleways and pavements.
• Rising water tables flooding underground
networks, e.g. tunnels & underpasses.
• Scouring & weakening of bridge
foundations.
• Embankments vulnerable to landslips.
• Flooding/failure of power sources and
electrical equipment (road traffic
management).
• Reduced visibility.
• Permanent loss of routes and
infrastructure at coastal sites due to
erosion.
• Periodic flooding of coastal roads,
pedestrian & cycling paths.
• High winds blow trees and other debris
(signs, lights, equipment & street
furniture) onto roads.
• Operational constraints at exposed
locations, e.g. bridges, for high sided
vehicles.
• High sided vehicles blown over.
• Sea flooding coastal infrastructure.

• Changes in seasonal
demand for transport and
travel patterns, e.g. tourism.
• Risk to workers’ and
travellers’ safety.
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• Increased demand for car
use.
• Potential increase in injury
collisions.
• Risks to travellers’ and
workers’ safety.

• Risk to travellers’ and
workers’ safety.

• Risk to travellers’ and
workers’ safety.

Change

Direct Impacts

Indirect Impacts

Extreme winter
weather, ice/snow

• Damage to highway surface and other
structures.
• Disruption to the movement of traffic.

• Risk to travellers’ and
workers’ safety.
• Increased demand for car
use.

Third party
damage to the
network

• Damage to highway surface and other
structures.
• Disruption to the movement of traffic

• Diversion of traffic
• Impacts on residents of

Event on the
Strategic Road
Network

• Disruption to the movement of traffic
• Diversion of Strategic Road Network
traffic onto local network.

• Risk to travellers’ safety
• Diversion of traffic
• Impacts on residents of
diversion routes

Terrorist action

• Damage to highway surface and other
structures
• Disruption to the movement of traffic.

• Risk to travellers’ safety
• Diversion of traffic
• Impacts on residents of
diversion routes

Civil
disruption/strikes

• Disruption to the movement of traffic.

• Risk to travellers’ safety
• Diversion of traffic
• Increased demand for car
use.

Solar
storm/electro
magnetic pulse

• Damage to electronic traffic management

• Risk to travellers’ safety
• Increased congestion.

Asteroid Strike

• Damage to highway surface and other
structures
• Disruption to the movement of traffic
• Breakdown of civilisation
• Mass extinction.

assets
• Disruption to the movement of traffic.

diversion routes.

• Risk to travellers’ safety
• Diversion of traffic
• Increased demand for car
use.

5.

ADAPTION/MITIGATION

5.1

Resilience is achieved through a combination of activities or components. The Cabinet
Office’s guidance on natural hazards and infrastructure, ‘Keeping the Country Running’,
describes the following four components to resilience:

5.2

•

Resistance – preventing damage (e.g. a flood wall or embankment).

•

Reliability – designing processes to operate under a range of conditions.

•

Redundancy – availability of alternatives or spare capacity.

•

Recovery – enabling a fast response to and recovery from disruptive events.

To protect a core network there will be a necessity to employ all of the above components
either in isolation or as a package to improve or maintain the resilience of key routes.
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5.3

Often the only practical solution and certainly the most cost effective will be pre-planned
diversions to allow the continued movement of traffic on alternative routes. The approach
to diverting traffic must necessarily be flexible. In principle, diversion routes will be selected
on the basis of classification, with ‘A’ roads the preferred option.

5.4

The results of climate change have been identified by the DfT as a key issue in increasing the
likelihood of network disruption, and they have provided guidance on adaptation and
mitigation. Table 2 gives details.
Table 2: Potential climate change adaptation/mitigation actions
Change

Adaptation/Mitigation

Increasing temperature

•

Careful selection of temperature resistant materials
in new build and maintenance projects.

More intense rainfall & flooding

•
•
•
•

Protection of vulnerable sites.
Improved drainage systems.
Regular maintenance of existing systems.
Planned diversion routes.

Rising sea levels, increased
coastal erosion and flooding

•
•
•
•
•

Protection of vulnerable sites - where appropriate.
Managed retreat/reconstruction of infrastructure.
Planned diversion routes.
Protection of vulnerable sites.
Planned diversion routes.

•

Careful selection of temperature resistant materials
in new build and maintenance projects
Pre-salting of affected routes.
Snow ploughing and secondary salting.
Installation of hedging/fencing to restrict drifting on
exposed routes.
Planned diversions onto treated routes.

Increase in high winds, storms
and storm surges
Extreme winter weather,
ice/snow

•
•
•
•

5.5

The Council’s strategy for protecting residents, property and infrastructure from flooding
has been developed by the Flood Risk Strategy team, who have been successful in bidding for
significant external funding to allow the introduction of measures to protect those areas
most at risk.

5.6

The primary response to most events causing disruption will be the efficient diversion of
traffic away from the affected link. The identification of the core network includes provision
for diversions onto alternative routes, where possible.

6.

IDENTIFYING THE RESILIENT NETWORK

6.1

This plan builds on the considerable work undertaken by the LRF, the Flood Risk Strategy
team and Highways Asset Management to identify at risk locations and key activities,
including the strategic network, flood evacuation routes, hospitals, public utility
infrastructure, population centres and critical public services and businesses.

6.2

The priority routes identified as the core resilient network are:

10

•
•
•
•
•
•

Principal roads;
Classified roads inter-connecting the 16 settlements identified in the Local Plan as:
Principal Towns, Towns and the Major Haltemprice Settlements;
Roads identified as primary flood evacuation routes;
Diversion routes for incidents on the Strategic Road Network (SRN);
Routes linking the 16 settlements identified in the Local Plan to the SRN; and
The link to National Critical Infrastructure at Dimlington Terminal.

6.3

This core resilient network is included as Appendix A. These routes are reviewed annually.

7.

DEVELOPMENT & DELIVERY STRUCTURE

7.1

The Network Resilience Plan (NRP) is part of the TAMP, itself Appendix B to the LTP.
Figure 1: NRP context

Corporate Priorities

Local Transport Plan

Transport Asset
Management Plan
Network Resilience
Plan

Flood Risk Strategy

Winter Service Plan

7.2

Responsibility for the development and review of these plans rests with the Council’s Asset
Strategy service. This is achieved in partnership and consultation with stakeholders, both
internal and external to the Council.

7.3

Responsibilities for the development and delivery of the NRP are shown in Table 3.
Table 3: NRP development & delivery
Action

Responsibility

Development and review of NRP

Asset Strategy

Design of highway projects, including
maintenance

Infrastructure & Facilities and Streetscene

Identification of required flood mitigation
infrastructure

Asset Strategy
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Action

Responsibility

Highway maintenance programme

Asset Strategy

Identification of diversion routes

Asset Strategy and Streetscene

Winter maintenance (pre-salting and snow
clearing)

Streetscene

Flood Management actions

Infrastructure and Facilities

Signing of temporary diversions

Streetscene

Construction of new highway and
maintenance schemes

Infrastructure & Facilities and Streetscene

8.

MONITORING AND REVIEW

8.1

Following each major event a review meeting is held to assess the effectiveness of the
adaptation and mitigation measures employed. Actions required to improve the resilience of
the network in future events are identified and implemented where practical. Asset Strategy
initiate these meetings when required.

8.2

The formal process of updating the NRP is linked to the review and updating of the LTP and
TAMP.

9.
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Appendix A: The Core Resilient Network
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