
Risk, Liability and Maintenance

Taking a proportionate approach to reducing risk & 
liability and designing for minimum maintainance.

Chris Uttley





Headwaters/steep 

slopes

FloodplainIn-channel

Working with Natural Processes on rivers & their tributaries

River & 
floodplain 

reconnection

Woody dams

Woodlands in 
wider catchment 

& as flow 

interception

Grip blocking

Land /soil 
management

Floodplain & wetland 
restoration

River 
restoration SudsGreen/blue 

infrastructure

Urban
Flood storage 

areas

Urban

In-channel measures 
to restore river 

floodplain connection

River & 
floodplain 

woodlands Flow interception

Gulley Stuffing

Natural Flood Management

Environmental Engineering



4

Who is going to build NFM?

Farmers and 

woodland 

owners? 

Crucial partners

Contractors: 

Skills resource 

and 

valuable advocates?

Community groups

and NGOs?



The Basics of the Risk Assessment.

• Part A: Summarises the risks that need to be considered to ensure 
any LWS scheme will be safe and effective. 

• In Part B, we consider the potential severity of impact or hazard and 
how to manage these through site selection right at the start of the 
process. This is intended to ensure that NFM schemes are only 
developed in suitable catchments where they can be most effective. 

• Part C examines what mitigation measures can be applied to 
minimise the likelihood of loss of woody material from LWS and 
therefore reduce the risk of downstream blockage of structures. While 
LWS is not encouraged for sites that have a high blockage impact or 
hazard, if such sites are chosen, it will be essential that mitigation 
measures are put in place. 
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Key Risks:

• There are four risks that need to be considered when installing 
LWS: 

• 1. Woody material breaking loose and flowing downstream resulting 
in a blockage of a bridge or culvert, increasing flooding of another 
person’s property or land, or direct injury to people and damage to 
infrastructure. 

• 2. Flood water damage to property downstream as a result of a surge 
of flood water due to the failure of multiple LWS. 

• 3. Water levels rising upstream of a structure – the “backwater” effect, 
causing inadvertent flooding of land or property outside of the 
ownership boundary or onto rights of way. 

• 4. People injuring themselves on LWS. 
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Basic Principles of Using Wood and 
LWS

• The main purpose of LWS is to increase hydraulic 
roughness, add channel diversity, divert flows out of channel 
and slow the flow by attenuation.

• The principle should be to establish many smaller, wider, low 
features rather than few, large, deeper ones. 

• Permeability is key to stability The more permeable a 
structure, the less hydraulic pressure will be exerted on the 
upstream face during high flows

• Go big or go home. Larger, longer and more complex 
elements of wood are safer & less mobile in flood flows. Use 
large timbers, relative to the width of the channel (approx. 
2.5 times channel width)

• (The influence of geomorphology on large wood dynamics 
in a low gradient headwater stream Dixon. S & Sear.D 2014)  



Longevity and maintenance.

• Designed well, there is little need for 
maintenance of most Leaky Woody structures. 
They may need replacement in the longer term 
rather than specific maintenance. Where 
appropriate, natural replenishment is the 
preferred method, but re-construction may also 
be necessary. Desilting is not feasible. 
Observation and inspection is needed.

• Utilising naturally occurring materials enables 
structures to be constructed with minimal cost, 
maximum flexibility and to be added to or 
repaired with ease. In some locations live trees 
should be used. 

• Structures should be allowed to rot and decay, 



Risk is reduced with a good 
Governance structure

• It is good practice for projects involving LWS to have a governance 
structure that sets out who is responsible for the design, construction 
and ongoing maintenance. The responsibility for maintenance and 
repair will depend upon formal or informal agreements put in place 
between the landowner and the commissioning / constructing 
organisation. It is likely that LWS installed in locations where they 
pose little or no hazard will require no ongoing maintenance other 
than observation and potential replacement. 

• Responsibility for any unintended damage caused by LWS, including 
inadvertent flooding, will be determined by a large range of project 
and site specific factors. Responsibility could rest with the landowner, 
commissioning body, designer or contractor unless there is a specific 
agreement in place that transfers liability to a particular organisation
or person. 
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