The Mutual Benefits Of Working With Nature To Manage Floodwater

This summer EMRTs Welland Project Manager, Sam Valman, joined an international
team of scientists including the Environmental Professional Program atf Portland State
University (Oregon, USA) and headed to Scofland to monitor a novel flood

management project 15 years after its inception. It was a great opportunity to learn
and bring understanding from the cutting edge of research back to our work with the
East Mercia Rivers Trust.

Forres flood alleviation scheme, the main channel follows the free line in aright
angle round the site, while the overflow and a number of bank breaches are
allowed into this field and a small outlet at the lowest point lets water back into the
river. Note the distinct different patches of vegetation and open water.

The Forres restoration takes a straight channel and provides an outflow that
periodically diverts the main channel, through what was once an agricultural field
that was part of the flood storage area and returns this water to the river downstream.
The beauty of this project is that the only channel dug into this field, was blocked at
the upstream end by sediment during the first flood allowing anastomosed channels
to form naturally under the water and sediment loads brought in by the river. This has
resulted in a multitude of channels and deep pools that provide roughness and
sponge-like effect to slow and store the floodwater.

The business case for this site was that it would be a low-cost novel solution designed
to mitigate flood risk and store sediment for 300 years without maintenance,
preventing the downstream Chapelton dam from getting blocked. Over time a wet
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woodland was expected to develop supporting a variety of ecology. While the
woodland has not yet developed previous post project surveys have shown this vast
ecological diversity that this site has supported with a variety of mutual benefits.

A confinuous flow through the outlet channel (protected with large rocks in centre
right of image) despite a dry summer and no water entering the site from the inlef.

This summer the team of researchers from the USA, China, and the UK through the
Universities of Nottingham and Portland State had the opportunity to reassess how the
site had developed over the last 15 years. Coming from the Witham and Welland
catchments which had seen very little rain over the last few months, one of the striking
aspects of the restoration is how resilient the burn was to drought. Despite the river
level being so low that the restoration had no in flow from the main breach, there was
a steady ouftflow late into summer with patches of hip deep water (Potentially deeper
if it wasn't for a quick dive back to dry land!).


https://onlinelibrary.wiley.com/doi/full/10.1002/rra.4020

Not all the water on this site was this obvious and avoidable! Some of these areas
were a few centimetres deep whilst others were over Im showing the heterogeneity
of the site.

Macroinvertebrate surveys were taken across the site and in the upstream and
downstream main channel to compare the differences in assemblages. These results
will highlight what is clear to the naked eye, that there is a diversity of different habitats
created across the site. Aerial images can pick out the heterogeneity of different
plant groups that have colonised the site, especialy when compared to the
straightened incised main channel.



Two large fans depositing fine sediment, it's hard to tell in these images because
vegetation has grown on these rich deposits but there was a considerable amount
of sand stored af the site. Note the top image, the dry inlet channel can be seen top
right (with coarse sediment fading to brighter green vegetation which is covering
deep fine sand deposits not found beyond these fans).

The sediment deposits built up have blocked the original channel designs meaning
that when the full flow of the burn crosses the site during high flows, the restored
section now functions like a fully connected river-floodplain system following the



Stage Zero” concept whereby the river is fuly able to respond to changes in
sediment and discharge. This results in multiple degrees of freedom where the system
can create new channels and avulsions to balance and manage flood events
without devastating the ecology and structure of the system. Surprisingly and
excitingly the summer’s drought revealed the huge quantities of sorted sand that were
found in alluvial fans, both entering the site and on the tongue into a large pond. This
shows the degree to which methods like this support flood management by sorting
and storing fine sediments, preventing the need to dredge the dam and flood
defences downstream.

The key is that it requires space (although this is relative to the size of the river) and a
wilingness to allow the river to respond naturally to the fluctuations in rainfall, sediment
input, and vegetation growth. A small area of an adjacent landowner’s land was
flooded, which is a lesson which can be learned about planning these projects and
ensuring the topography is fully understood.

These projects are polarising and should only be applied on a very well thought out
case by case basis, but it raises three questions worth considering for other rivers:

. Where else could an area of pasture be sacrificed to provide slow water in
floods and keep the river topped up in droughtse Would lower quality grazing or scrub
tip the balance in favour of this form of restoration where the benefits are less
pronounced than at Forres?

o Would an outlet for some of the fine sediment enfrained in flood flows save
money in the further down the line?

. These monitoring programmes are showing the ecological benefit of this work,
but can this land still be safely, selectively grazed and would it provide better fodder
than fraditional methods in dry years?


http://www.stagezeroriverrestoration.com/

Many thanks to this team from University of Nottingham and Portland State University.
Especially Professors Matt Johnson, Colin Thorne, and Patrick Edwards. Note the dry
sand-bed channel on the right of the image, separating different vegetation types.
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