
Table M1 Rainfall-related flooding 

Table M1 highlights measures that can be used to deal with more frequent or extreme rain-related flooding of operational areas, including surface water flooding 

when heavy or prolonged rainfall overwhelms drainage systems (also known as pluvial flooding).  Some of these measures might also be relevant where issues 

are associated with increasingly frequent or extreme groundwater flooding.  Note that these measures are not discrete: they are often explored simultaneously 

or implemented in-combination. 

Physical measures 
Structures; systems; technologies; services 

Social measures 
People; behaviour; operations; information 

Institutional measures 
Governance; economics; regulation; policy 

Ensure effective maintenance of existing drainage system, 
storm drains, culverts, interceptors, separators, and trash screens 
etc. 

Install and maintain sustainable drainage systems (SuDS), 
reed-beds, gullies, other flood run-off, conveyance or storage 
infrastructure; exploit nature based solutions 

Increase drainage capacity 

Understand role of green infrastructure (green walls, roofs, 
streets) in local runoff attenuation 

Investigate flood diversion or storage options beyond the port or 
waterway estate 

Acquire and install, or hire (more powerful) pumps to drain 
surface flooding or ground waters 

Deck design with relief slots; drain holes, valves 

Invest in demountable flood defences; sandbags; pallets, bricks 
or similar for temporary raising; etc. 

Bund or raise critical assets and equipment (e.g. back-up 
generators, pump-house); install water splash or scour 
protection 

Install flood-proofing measures (e.g. barriers, gates, shutters, 
electricity supply modification) 

Strengthen resilience of lighting masts, electrical systems and 
substations that lie at ground level to avoid critical failures 

Replacement or compaction of buried pipes/manholes to 
prevent uplift from increase in buoyancy caused by groundwater 
level rise 

Raise elevation of access roads, storage facilities, etc. 

Improve (or instigate) monitoring and record keeping on 
location-specific surface water-related metrics, including area 
affected 

Use topographic survey outcomes and ‘during event’ 
monitoring to understand flood risk area 

Prepare, review and regularly update flood risk maps and flood 
response plan; raise user awareness 

Consider flood risk modelling exercise 

Provide or improve forecasting and flood warning systems 

Prepare or enhance existing Flood Resilience Action Plan and 
consider need for adverse weather plan 

Develop and raise awareness of new operational protocols for 
flood response e.g. preparation, evacuation 

Review stacking procedures e.g. use empty container or install 
permanent shelving at stack base 

Flexibility in staffing rotas to respond to climate-related events 

Provide accommodation and transport for personnel to use 
during an incident 

Provide training in use of demountable defences, placing 
sandbags, raising assets, etc. 

Review port traffic management plan if flooding affects access; 
identify and implement diversions/detours; prepare and use 
signage 

Temporarily or permanently restrict sensitive activities in flood-
prone areas 

Research and development into novel flood-proofing methods 

Promote proactive collaboration with those responsible for 
critical infrastructure and utilities/services and other transport 
modes on flood risk management planning to protect 
business continuity 

Mapping and zoning to help relocate sensitive activities out of 
flood risk area or to identify flood storage areas; link to land-use 
policy 

Provide, secure, and coordinate alternative transport routes and 
logistics to access port or facilities 

Reduce insurance premiums if improved resilience is 
demonstrated 

Provide grants / financial incentives to encourage investment in 
resilient infrastructure, including for nature-based drainage, 
storage or other solutions 

Build-back-better policy 

Review and revise relevant standards, specifications or 
guidelines 

Require the preparation of flood risk management plans; ensure 
active participation of all stakeholders 

Introduce penalties for non-compliance with standards or 
requirements 



Relocate critical assets and plant equipment to elevated 
platforms; upper floors / mezzanine or otherwise out of flood risk 
area 
 
Revisit planning of temporary facilities such as location of 
stockpiling of collected snow and ice, into drainage systems 
 
Explore opportunities for floating infrastructure  
 

Some of the following generic good practice adaptation and resilience measures might also be considered as additional or alternative options: 

 
Promote flexibility and adaptive management in infrastructure 
design, using appropriate methods 
  
 

 
Improve (or instigate) data management; consider cyber-security 
issues  
 
Introduce and implement adaptive management procedures; 
plan operations or working arrangements based on monitoring 
outputs  
 
Provide training to ensure importance of redundancy is properly 
understood and adaptive capacity is exploited  
 
Modify working practices to accommodate change 
 
Prepare and raise awareness of contingency, emergency or 
disaster response plans 
 
Provide training in applying new tools, codes of practice, 
procedures or protocols  
 
Research and develop novel tools and methods 
 
Facilitate technology transfer  
 

 
Encourage relocation out of high risk areas  
 
Improve legal protection for vulnerable habitats with risk 
reduction role (e.g. absorbing wave energy, providing erosion 
protection) 
 
 

 
  


