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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

ood events




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 frees and improve soil health throughout the
700km2 catchment, to extend the standard of protection of the Leeds FAS

Buffer Strips




Environment Agency — Project Development Lifecycle:
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Key Challenges
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A little piece of England on the Yorkshire / Lancashire border

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

Daniel & Heather Procter, son Rowan, and TR G
parents Howard and Lynda

proud to say that not much has changed!
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Marifield Farm .

Welcome to Marlfield Farm...

Marifield Farm is home to a small flock of rare and primitive native s ncluding the UK's rarest
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Did you know that Marlfield Farm is a

marlfieldfarm.co'.uk‘

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

= 4 Pilot Sites — to test range of delivery approaches, delivery
organisations and different landowners / types of site

* Farm Scale Pilot — Marlfield Farm was the only pilot site on a
traditional working ‘family farm’

= EA Delivery led — works to be led by agency using in-house staff and
framework suppliers
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2. Concept

Concept Design:

“‘conception of the solution, typically a
sketch showing initial idea for design, with
broad outline of function and form”
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2. Concept
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Slowing the Movement
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Don Vine

YWT Conservation Officer

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.
Al three are effective at slowing the movement of water during high
flow events.

PIAN VIEW

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

They must be installed, at 2 minimum, in a sequence of 3.
‘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 %

1
= 2
3
4
THE ¢ L) 5. Logs should be no more than 400mm in diameter
6. Where possible, materials should be sourced locally
7. Structures should be installed 90° to the flow.
i3
CROSS SECTION

TRUSTS e —

Figure 2.
Key rules for leaky dams

Yorkshire




2. Concept

NFM MarlField Farm

Legend
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2. Concept

| essons Learned

Landowner led — 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 SuDS — farmland setting, keen to use farmland materials
(different from NFM used in woodland setting or on heath/moorland).

Demonstration Site — 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.






Design Definition:

“The preliminary design, or high-level
design, often bridges a gap between
concept design and detailed design”

Note: where one phase ends and the next phase begins can vary from project to project



Preliminary Design - Introduction

Preliminary Design Purpose

Clarify details from concept design based on site constraints/surveys
Drawings suitable for pricing/cost estimation by Framework Contractors

Enable consultation with planning authority / stakeholders (planning permission
not required)

EA Construction Design and Management (CDM) Process
EA Principal Designer appointed and HSE Notified (F10 Form)

CDM Stop-Go Checklist: PSRA and Buildability Statement
SHEW CoP and Hazard Maps

0.5% AEP Event (1 in 200 year flood) + Climate Change to 2069

Constructed NFM measures need to be ‘robust’
Target 50+ year design life (min 20 years)
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3. Detf

Design Development

Key - NFM Features

Permeability Improvement

Runoff Attenuation Feature(s)
s1 (detention basin / normally dry)

Runoff Attenuation Feature(s)

{Habitat improvement / seasonal wetland)

[ Buffer Zone

In-channel Barrier(s)

[ Hedge

® Tree
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M M "™ LFAS2 NFM— Marffield Farm (Earby) Pilot Site
Updated Concept Layout (OS Map)
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RECS-Handbook-Version-2.pdf (monmouthshire.biz

Figute 222 Pian and efevation of vegetated detention basin
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Managing safety and the environment
Guring design and construction.

Constructing a Better Environment

Safety, Health, Environment and Wellbeing
(SHEW)

Code of Practice (CoP)
May 2018
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3. Detf
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DRAFT FOR
DISCUSSION

(Mot for External Distribution)
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Existing Wtilities/Services

—— Cwerhead power line - Norther Power Grid 11k\ Blectricity Supply

—— Below Ground Water - Yorkshire Water Binch [203mm] wPWVC Raw Water Main
—— Below Ground Telecoms - BT Apparatus

Proposed Fencing (and access point)

1. Mew post and wire stock-proof fencing along indicated route (no barbed wire].

2. Pedestrian gate (location shown as red circle) on alignment of fencing to allow access into
enclosad areas (B14, B1B, B2, H1Aand H1B)

3. Proposed sections of post and rail fencing fo transition between post and wire fencing and
existing boundaries (e.g. dry stone walls, fences, trees ef)

Proposed Trees

4. Trees (T1 to TH) to be a mixbure of Acer, Quercus and Fraxinus planted aporoximately 1m

away from the existing dry stone wall boundaries

B, Trees fo be protected by tubular sleeves set within post and rail free guards incorparating
mesh

. Existing dead Sycarmore tree between T1 and T2 1o be felled to allow Bght for new trees.

Felled wood fo be re-used on site for habitat creation

Native Hedging
7. Hadging H1 and H1B to be a mix of native species, planted in 300mm spacing along
alignmenit of existing post and wire fencing
B. Wire from existing post and wire fencing to be remaved (posts to be retained to assist with
hedge alignment) . ) ) o )
8. Hadge H1A western edge of hedge to terminate at intersection of existing field boundaries.
Eastemn end of hedge to connect to existing gate
1. Hedge H1B westem end of hedge to connect to existing gate. Eastem end of hedge o
terminate approximately 10m before existing fencing to leave gap for future gate (no gate
provided as part of works)

Proposed Field Maturalised Buffer Zone

11. Buffer Zone B1A: comprises a min. 2m width buffer strip of understorey planting with a
mixbure of water tolerant native shrubs and Emorsgate EMS Meadow mixture for wetlands'.
Fencing to be provided 1o exciude livestock. Existing averhanging trees to be pruned as

NECesEary.
12 Buffer Zones B1B and B2: cormprise of riparian planting. Fencing to be provided to exclude
fvestock

DRAFT: details for items 12-10 inclusive (listed below) to be confirmed

Proposed Runoff Attenuation Feature {RAF)

13. RAF W1: comprises an earth bund formed in a horseshoe shape to create a seasonal
wetland area. Seed mix, with Marsh Marigolds, to be sown

14. RAF: 514 and 528: timber stake Viaduet' type check dams

15. RAF 524 to be (Materials / Construction TBC)

18. RAF 52B to be woven Hazel barmer to catch channel debris upstrearn of RAF 524

Proposed Leaky Dams

17 Leaky Dams L0 and LO2 to be formed from suitable timber
18. Position of any stakes to be located fo minimise damage to existing tree root zones.

il e

18 Al identified fields 1o be aerated using tractor mounted aerator
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Safety Moment

What hazards did you
spot on site?



Safety Moment

Marifield Farm - Webcam footage




Safety Moment

Marlifield Farm - Webcam footage
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SAFETY HEALTH AND ERVIRONMENTAL INFORMATION
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Residual Hazards

Residual H&S hazards

H1 - Existing overhead power line - Northern Power Grid 11kV electricity supply
H2 - Existing buried water main - Yorkshire Water 8 inch [203mm] uPVC raw water main
H3 - Existing pole-mounted substation - Northern Power Grid 11kV electricity supply
H4 - Steep cliff edge / eroding ground

H5 - Existing public footpath

H6 - Existing dead tree

H7 - Existing septic tank

H8 - Existing borehole and private water supply

H9 - Existing abandoned well (shaft entry covered with railway sleepers)

H10 - Uncovered drainage pit/hole

H11 - Existing buried spring water pipe

H12 - Steep/sloping ground

H13 - Soft/boggy ground

H14 - Partially collapsed dry stone wall

Residual environmental hazards

E1 - Existing spring/pipe to animal trough

E2 - Existing spring

E3 - Existing livestock (sheep)

E4 - Existing habitat area (potential ground nesting birds)

E5 - Existing mature trees



| essons Learned

Limited opportunity for storage — steep gradients and limited
‘floodplain’ in valley base meant all features were small and on sloping
ground

Design life — NFM for Leeds needs to continue to function until 2069
(50+ years) therefore design life of many timber features would be
exceeded

Surveys:

Ecology Walkover - Phase 1 Habitat Survey: breading birds / seasonal constraints
Utilities — PAS128 ‘Underground Utility Detection’: above and below ground services
Hydraulic Modelling/Analysis — Challenging to model individual ‘farm

scale’ interventions. Key concern was ‘synchronisation of peaks’ with
adjacent tributaries / watercourses / catchments



