


Lessons learnt from
Marlfield Farm

Paul Millard



M
M

MOTT
MACDONALD

Environment
W Agency

Leeds FAS?2
Natural Flood Management

Marlfield Farm (Earby)

The role of detailed engineering design in planning and delivering NFM

Paul Millard i Senior Flood Risk Engineer (Mott MacDonald)
NFM CoP 2022.10.19




M
MOTT M

MACDONALD

Environment _
Agency CITY COUNCIL

A

Agenda

TS

ntroductions (MM Design Team)

TS

Project Background

TS

Development Lifecycle

TS

_essons Learned

T

Questions / Discussion




The Leeds Natural Flood Management (NFM)
project Is the Environment Agency's largest NFM
project, and will enhance the climate resilience of
Leeds Flood Alleviation Scheme by offsetting the
predicted impacts of climate change up to 2069,

equivalent to reducing peak flood flows in the

0.5% (1 in 200 year) flood event by 5%




The Flood Alleviation Scheme (FAS) In Leeds will reduce the risk of flooding from
the River Aire, however climate change is predicted to increase the frequency




NFM is a catchment wide, low carbon, nature based solution to complement
traditional flood risk management technigues, slowing and storing flood water
upstream of the Leeds FAS
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The project aims to plant 2 million trees and improve solil health throughout the
700km 2 catchment, to extend the standard of protection of the Leeds FAS
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Key Challenges
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y A little piece of England on the Yorkshire / Lancashire border

Welcome to Marlfield Farm; a small working hill sheep farm on the border of

Yorkshire and Lancashire, just outside the Yorkshire Dales National Park. It's

Daniel & Heather Procter, son Rowan, and s e v
parents Howard and Lynda

proud to say that not much has changed!
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Did you know that Marlfield Farm is a

marlfieldf

25 acres of new and mature
woodland at Marlfield Farm, a large
portion of this was planted in 2008
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https://www.marlfieldfarm.co.uk/

| essons Learned

A 4 Pilot Siteg; to test range of delivery approaches, delivery
organisations and different landowners / types of site

A Farm Scale Pilat Marlfield Farm was the only pilot site on a
UNJ RAUGAZY I T @gZ2NJAY3A WTFlFYAte Tl NYQ

A EA Delivery lea works to be led by agency usingtinuse staff and
framework suppliers
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2. Concept

Concept Design:

rconception of the solution, typically a
sketch showing initial idea for design, with
broad outl i ne of f un:t
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Naturally Resilient
Natural Flood Management techniques

Slowing the Movement

L D

pakvbamns of Water
'8 i Figure 1.

Leaky dams occur naturally when large sections of trees fall into, and across the channel, holding back
water during high flows. We can replicate these processes by building Leaky Dams; using a variety of
different methods that utilise locally sourced wood, securely pinned in place.

There are several different types of leaky dams, this guide focuses on
three different structures: Wedged Log, Leaky Boards and Natural dams.  PLAN VIEW
All three are effective at slowing the movement of water during high

flow events.

There are a few key rules to follow when installing any leaky dams:

They must be installed, at a minimum, in 2 sequence of 3. 4
‘The distance between each dam should be 7 times channel width.
The width of the dam should be 1.5 times channel width. ¥

The structure should be set 300mm above base flow level. \ /
Logs should be no more than 400mm in diameter.

Wnere possible, materials should be sourced locally.
Structures should be installed 90° to the flow.

CROSS SECTION

Suner ot Loty susced
[

Rt |// W Chana i )

Figure 2.
Key rules for leaky dams



2. Concept

NFM MarlField Farm

Legend

Live Flood Warnings (Points)

/o\ Severe Flood Warning

2 Significant water flows in heavy rain
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Fence off buffer strip to create wet

field comer - starting beyond small / store water for longer periods. Some

A 09 Waining spring where water bubbles up from
a. Flood Alert % to keep water supply for sheep.
— Divert water from flow path using
Live Flood Warnings (Areas) smalllbund/ leaky dam into a pond
in buffer area. Marigolds and
. Severe Flood Warning wetland planting around pond/
. Flood Warning wetland area.
Significant bank erosion past this
Flood Alert point - possible willow planting to
increase take up of water and store
Il Al Clear Given longer on field before reaching
brook.
Warning no lenger in force
Existing fence
7' Visible overland flow after heavy rain
Issues

New individual trees @ e 7
i > curlew
» Scattered scrub / buffer strip areas ( Aty b @
T el habitat benefical to
~  Cross drains along path enhance encourage. ¢
| Leaky dams
v New ponds with some wetiand planting
[1  Sediment trap
Ownership boundary A l-"
Potential for pond and swale
Existing trees B33 Planting here to catch water and

create habitat feature

bl s
/ £, -
Deep flow paths on field - use leaky
barriers (viaduct design) to slow water
flow along land then create more
formal bunds and pond / wetland
scrape areas at the base of the field to

reprofiling is ok as long as it is fitting
with landscape and at base of field
where hay crop is not as important.
oody structures at top of field on
higher land with ponds/ scrapes flood-
ing flatter areas. See YWT example.

\
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A profile and geomorphology.
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) Hedges along existing fenced field boundaries.
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Some grown out hawthoms along bolndarles
with fencing/ New hedges and or/ infill planting. -
4w | Fence either side of new hedges to protect from \
X sheep. remove central fences and hedge along \
existing fence lines. %
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water and sediment U NI
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2. Concept

| essons Learned

Landowner ledg Working farm is an extension of their home/garden, so
concept needed to be carefully considered and discussed with all
Procter family members (using their knowledge of flood pathways).

NFM / Rural SuD&farmland setting, keen to use farmland materials
(different from NFM used in woodland setting or on heath/moorland).

Demonstration Siteg Keen to trial/test a range of NFM measures, even
though may not be most effective due to site constraints.

Wentcliff Brook¢ watercourse was initially considered for leaky barriers
but discounted following site visit by EA specialist as high energy
watercourse (stone bed, steep gradient and fast response catchment)
and also joint boundary with third party/neighbour.



uoniulag ‘s



