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“the complete and precise physical 

description of all parts of the structure to be 

constructed”

Note: where one phase ends and the next phase begins can vary from project to project
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Detailed Design - Introduction

 Detailed Design Purpose – Enabled EA to use contractors on 
‘Construction Only’ Framework and agree key scheme details with 
landowners before they were built (no further input from designers)

 Modular Design – Development of suite of ‘Standard Details’ to 
enable re-use of template details / design drawings on future sites 
(e.g. DMRB, SfA etc)

 Pre-Construction Information – Designers Hazard Elimination and 
Management Record (DHEMR) and Hazard Map issued along with 
Client PCI information

 Maintenance and Monitoring Plan – Landscape Management Plan 
(Operation and Maintenance Manual) and Monitoring Strategy
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Failure Modes – Leaking Dams

Leaking Dam #ClarksonsFarm - YouTube

Jeremy Repairs Dam #ClarksonsFarm - YouTube

https://www.youtube.com/watch?v=P0P95CmN0pA
https://www.youtube.com/watch?v=ElaeV4xXeoQ
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Failure Modes – Earth Bunds

https://youtu.be/09ANN1u0e9Q

https://youtu.be/09ANN1u0e9Q
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Failure Modes – Embankments

High risk: Pipes in gravel bedding through earth bunds
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Failure Modes – Embankments
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Failure Modes – Flood Walls

Fluvial design guide - GOV.UK (www.gov.uk)

https://www.gov.uk/flood-and-coastal-erosion-risk-management-research-reports/fluvial-design-guide
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Safety Moment
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Detailed Design – Scheme Summary

 Construction seasons - works split into 2 stages (planting and earthworks)

 Phase 1:

 Hedgerow planting (120 metres)

 Buffer Zones (3no. total area 368m2)

 9 no. Individual Trees

 Phase 2: 

 11 no. Leaky Barriers (<10m3 each)

 2 no.  Seasonal Habitat Ponds (<100m3 total)

 Design Drawings:

 26 Drawings issued for Construction
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Phase 1 – Masterplan 
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Phase 1 – Individual Trees

Design Considerations

1. Native species (Field 

Maple, Rowan, Beech, 

Oak and Lime)

2. Timber tree guards to 

protect trees from 

grazing livestock 



4
. 
D

e
s
ig

n
Phase 1 – Individual Trees
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Phase 1 – Individual Trees
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Phase 1 – Hedgerow 

Design Considerations

1. Sappling spacing 

2. Native species

3. Weed control/mulch

4. Shrub guards

5. Fencing: spacing and 

maintenance access
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Phase 1 – Fencing & Gates
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Phase 1 – Buffer Zones (Fencing)

Design Considerations

1. Gates into fenced 

buffer zones

2. Demountable sections 

of fencing

3. Locating works in 

easily accessible areas
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Phase 1 – Buffer Zones (Planting)

seeding and plant species (reusing plugs from site)

Design Considerations

1. Seeding and native 

shrubs/plant species 

2. Reusing plugs from 

existing site 
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Phase 2 – Masterplan 
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Phase 2 – Seasonal Habitat Pond

Design Considerations

1. Two earth bunds 

(upstream for silt 

trap)and interception 

scrape

2. Setting out relative to 

trees (no fixed features 

in field)
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Phase 2 – Seasonal Habitat Pond

Design Considerations

1. Cross-sections and 

long sections of 2 bunds 

2. Profiling for ‘borrow 

pit’ excavations
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Phase 2 – Seasonal Habitat Pond

Design Considerations

1. Unknown ground 

conditions (Guidance 

box) placed in 150mm 

layers

2. Cut and fill volume / 

balance uncertainty

3. Gradient of slopes and 

berm width

4. Grass cover - topsoil 

strip / turf reuse

5. Cut-off trench, stability 

key and increases path 

length for seepage flows
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Phase 2 – Seasonal Habitat Pond

Design Considerations

1. Wetland meadow 

seeding mixes

2. Marsh Marigolds
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Phase 2 – Leaky Barriers

Design Considerations

1. Setting out details 

relative to field 

boundaries (to avoid 

existing trees/roots)

2. Dimensions for each 

structure (referencing 

standard detail)
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Phase 2 – Leaky Barriers
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Phase 2 – Leaky Barrier: Timber Stake

Design Considerations

1. 2/3rd Rule

2. Bracing to provide 

additional stability to 

individual posts

3. topper to shed rain

4. Notch in centre

5. Treated timber (20+ 

design life)
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Phase 2 – Leaky Barrier: Timber Sleeper

Design Considerations

1. Timbers dug into 

existing channel bank

2. Stakes to provide 

additional stability

3. ‘Splash stones’ 

erosion protection
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Phase 2 – Leaky Barrier: Woven Hazel

Design Considerations

1. Debris Collector 

upstream of ‘storage’ 

leaky barriers

2. Use of hazel coppice 

(future repair / 

replacement using on 

site hazel planting)
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Phase 1 – Leaky Dry Stone Wall

Design Considerations

1. Rebuilding/repairing 

existing dry stone wall

2. Re-use of available 

stone 

3. Three stone ‘pipes’

4. Additional fencing sue 

to inquisitive sheep
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Lessons Learned

 EA CDM Process – EA sign-off for no GPR 
(Ground Penetrating Radar) to confirm 
location of below ground services (Risk to be 
managed by Contractor).

 ‘Light Touch’ site surveys – No Topographic 
survey (used LiDAR and OS Mastermap only) 
and no Ground Investigations (unknown 
ground conditions for earth bund) 

 Limited design guidance – Lack of single 
source of knowledge/peer reviewed 
guidance for design criteria/considerations 
(Pre CIRIA NFM Guide). Led on to developing 
‘project specific’ guidance summarising 
suitable and unsuitable locations for NFM


