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Be curious
Understand the context

Be willing to collaborate
Get creative



River basin district: The main area for coordinated water management.

River catchment: The river basin districts are then split into river 
catchments. A river catchment is an area of land where water collects when 
it rains, often bounded by hills. 

Surface water catchment: A surface water catchment is an area of land 
where all precipitation (like rain or snowmelt) drains into a specific body of 
water (doesn’t necessarily need to be a river). It's essentially the area 
"drained" by that outfall.

Network Rail sub-catchment: These are surface water runoff catchments 
that flow towards the railway, see Network Rail’s Geo-RINM viewer, 
Catchment Layer.

Coastal Area and Policy Development Zones: Each Shoreline 
Management Plan is divided into a number of Coastal Areas, for discussion 
and policy development. Coastal Areas are further subdivided into Policy 
Development Zones, lengths of the coastline defined for assessing issues 
and interactions and developing management options.

Flood risk and resilience

What are our catchments?



Water resource groups: Regional groups bring together the water 
companies that operate in each of England’s regions with key water users 
and other stakeholders.

Water/water and sewerage companies: Organizations responsible for 
supplying water to homes and businesses for domestic and industrial 
use. They are also responsible for the maintenance and operation of the 
public water supply and sewerage systems within their designated area.

Water Framework Directive (WFD) Catchment: These catchments are 
used for managing water resources and implementing the WFD's objectives 
of achieving "good" ecological status for all water bodies.

Water resources

What are our catchments?



What are our catchments?

• >150,000 pluvial catchments (<5ha)

• > 8000 fluvial catchments

• Nearly 31% of the railway is located 
within 1km of (11% within 100m of) a 
Site of Special Scientific Interest, Special 
Area of Conservation, Area of 
Outstanding Natural Beauty or World 
Heritage Site

All catchments coloured by NR Region.

Network Rail



Mapping NR catchments 

The national catchment 
management dataset has been 
developed to provide a 
comprehensive, national and 
regional overview of the surface 
water catchments discharging 
towards Network Rail’s (NR) 
asset infrastructure.

It is intended to provide 
information to the railways system 
asset groups on the possible 
threats that may be posed to the 
asset infrastructure by surface 
water runoff.

Catchment SlopeLand Use

Water Threat Index (WTI)

Peak Flow (QMED Urban)



Mapping NR catchments 

Small catchment hydrology
• Several methods that vary in age and complexity, and it is 

difficult to tell what is right and wrong 

• Focus on modified catchments, not ones like that flowing 
towards NR

• Ongoing area of research

• Lacking data to make decisions 

Antecedent conditions
• State of a system before an event or hazard, which can 

significantly influence the outcome of that event

• E.g. the same rainfall event at three different times of year 
can lead to very different outcomes
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Image showing the drainage stakeholder landscape internally and eternally of Network Rail

Complex catchment 
stakeholders
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There are a range of 
organisations who have 
responsibility for, and 
interest in, drainage asset 
management and flood 
risk.



There are a range of 
organisations who have 
responsibility for, and 
interest in, drainage asset 
management and flood 
risk.

Complex catchment 
stakeholders



Understanding the 
root cause of issues



Complex asset interactions 

Track: Inadequate drainage leads to poor performance of the track 
formation.  The resulting track geometry defects cause delays and 
require increased track maintenance and renewals to rectify.

Earthworks: Inadequate drainage or water management leads to 
earthworks failures which present a significant safety risk to the 
network.

Signals / Telecoms: A significant proportion of signalling faults 
are due to waterlogged cable runs or track circuit failures, impacting 
on train performance.  Damage to lineside electrical equipment as a 
result of flooding or heavy rainfall has increased renewal costs and in 
some cases risk exposure to electrocution or fire.

Structures: Inadequate drainage also has an impact on structures and 
can hasten structural deterioration.  In some cases, blocked drainage can 
impact adversely on structural safety (such as tunnel linings).

Image showing impact on track geometry from poor drainage

Image showing impact on earthwork from poor drainage

Image showing impact on earthwork from poor drainage



System complexity 
and risk
Due to the complex interactions that drainage 
has with other asset groups, we have seen that 
the poor management of drainage results in 
various risks to Network Rail.  These include 
safety and performance but also financial, 
environmental and reputational risks. 
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ReputationImage summarising the interactions and effects that 
drainage has on other assets, the negative impact of poor 

drainage and the resulting risks which can result as a 
combination of those impacts.



Burning 
platform
We are facing several 
significant challenges 
which are due to the way 
in which we manage 
water. This is costing us 
money, risking lives, and 
affecting our reputation. 
These challenges will 
intensify, driven by the 
trends and challenges 
identified. We must 
respond now before the 
impacts we face become 
unmanageable





Some 
facts
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facts



Common challenges

• The UK is facing serious water stress. 

• Increasing challenges around population growth and the 
impact of climate change on water availability have resulted in 
stretching targets for water companies around consumption 
and efficiency.

• It is predicted that demand is expected to exceed 
available supply by 40% in 2030 without intervention.

• As the fourth largest landowner in the UK, NR have an 
important role and need to find ways to minimise usage.

• Licensed to abstract a maximum of 43,560 m3 per day, for dust 
suppression, with other abstraction licences for rail-related 
activities totalling nearly 1.3 million m3 per day. 

• Some requirements already for some assets that promote 
minimising water use such as new buildings requirements for 
all new construction, refurbishment, renewal, repair and 
managed schemes.

Too much and too little water



Common challenges

• Water is intrinsically linked with 
environmental, economic, community 
and wellbeing benefits.

• Wider benefits can be defined as outcomes 
over and above the primary objective, for 
example water quality improvement or flood 
risk reduction.

• The focus on wider benefits has been advanced 
by the UN SDGs and is fundamental to 
achieving business targets. These include 
achieving Biodiversity Net Gain (BNG) 
on each route by 2035, achieving net zero 
carbon emissions by 2045, and furthering 
the priorities set out in our Social Value 
Framework.

Unlocking wider benefits



Celebrating current successes

• Guidance to engage with existing 
communities: CaBA Guidance

• Working with the likes of CaBA 
groups, Rivers Trusts, County 
Councils and others, delivering 
collaborative off railway solutions



Endless opportunity

Working across 
catchments provides 
endless opportunities to 
improve resilience to the 
network, unlock wider 
benefits and more 
efficient solutions that 
are



What does it 
mean to me?



Be curious
Understand the context

Be willing to collaborate
Get creative
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