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The Issue...

Copyright — Phil Mingo/Pinnacle — 2012 flooding
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Background:

Cowley Bridge Junction is located on the Great Western main railway line from London
Paddington to Plymouth, situated approximately 2.5km north of Exeter City centre.

The railway junction forms the connection to the Barnstaple branch line and is named after the road
bridge that carries Cowley Hill road (A377) over the railway at this location.

Flooding occurs at Cowley Bridge when the two culverts passing beneath the railway corridor, just
north of the junction, become overwhelmed with floodwater (from the Exe Backwater and the River
Exe). This causes flooding to the railway corridor, leading to washout of track ballast and damage to
railway infrastructure assets; ultimately contributing to delays to, or the suspension of, all train
services through this area.

This project has seen the installation of a demountable flood defence at Cowley Bridge Jn.
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Flooding and flood relief schemes aren’t new...
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Flood Relief schemes aren’'t new...

Exeter Flood Relief Scheme — 1966, plan courtesy of Dick Watts
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Flood Relief culverts aren’t new, 1896... (125 years)
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Background:

The demountable defence forms an integral part of the Exeter City Flood Defence Scheme (FDS)
which is a £15 Million project being delivered by the Environment Agency and partners including
Devon County Council and Exeter City Council.

A phased approach was taken, phase 1 which is focused on the area by Exwick Weir and the Quays
area was commenced in 2014 and now completed with phase 2 currently ongoing.

As part of phase 2, the flood modelling completed highlighted a significant hole in the proposed
defences and an undesirable exceedance flow path during events above the 1 in 50 Annual
Estimated Probability (AEP) threshold.

The hole is located immediately downstream of Cowley Weir on the River Exe and permits the Exeter
to Bristol and Barnstaple branch to pass beneath the A377 highway on the final approach to Exeter
St. David’s station.

Background Video — Exeter FDS:


https://www.gov.uk/government/publications/exeter-flood-defence-scheme/exeter-flood-defence-scheme

Background:

Flood Risk Assessment:

Demountable Defence Design:

Track Design:
Statutory Authority:

Demountable Defence Supply:

Principal Contractor:
Sub Contractors:

Client:
Sponsor:

Project Duration:
Project Budget:
Project Spend:
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AECOM

Crouch Waterfall

Balfour Beatty Rail
Environment Agency
Flood Control International
Balfour Beatty Rail

MMP

Total Rail Solutions
Protech Rail Engineering

Network Rail
Route Asset Management Team (Mark Howells)

12 months (May 2019 to May 2020).
£0.5M
£0.48M

All images by the author unless stated otherwise
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Location:

Copyright — Crown Copyright/ AECOM - 2020
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Background:
Through detailed flood modelling the defence height has been set at 15.580 MAOD.

This height is a careful balance between the need to protect the flood cell immediately to the South
of the defence in addition to ensuring no additional flood risk is generated for other flood cells or
infrastructure.

To ensure resilience there is 275mm of passive provision for a further set of boards to be fitted in the
future should it be required. As you can see from the section drawings the columns aren’t designed
to accept a further board at the present time and new columns would need to be fabricated.

The depth of piles and ground beam has also been designed to accommodate the larger moments
imposed by the hydrostatic head of water in the case another row of boards are provided, this is to
prevent overturning during operation.

To fit the other board, it would be necessary for a further iteration of the Exeter FDS and the height of
the defences raised still further.
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Environment Agency Flood Risk Mapping:
EA Flood Mapping

Copyright — Environment Agency - 2020
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https://flood-map-for-planning.service.gov.uk/confirm-location?easting=295385&northing=89292&placeOrPostcode=EXETER
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Project History & Facts:

Following initial correspondence with the Environment Agency (EA) via our dedicated liaison officer
(Chris Stratton) it was determined that the existing Aqua dams (water filled portable dams) were
likely to be inadequate in flood events greater than

A flood risk assessment was produced ahead of a full design in accordance with NR/L2/CIV/003 in
addition to a full track design in accordance with NR/L2/TRK/2102 and NR/L2/TRK/2047.

Flood Risk Assessment (FRA)
Produced in accordance with the current National Planning Policy Framework (NPPF) and the
associated Planning Practice Guidance (PPG).

Flood Risk Activity Permit (FRAP)
Relied heavily upon the FRA documentation and the design work completed, granted by the EA in
March 2020.
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Overview of site — 21st June 2018
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Site Investigation - Drainage

Assessment of existing assets completed including the surface water drainage network to ensure
any exceedance flows are able to be conveyed away from the flood defence.
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Surface Water Drainage Network

Outfall — River Exe
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Existing track drainage network — CCTV Surveys, 20" September 2019
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Highway Drainage culvert — 600mm stone/brick arch
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Ground Investigation

Water strike 3m
below rail level

Competent Mudstone/Clay
6m below rail level
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Flood Risk Assessment — AECOM
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Flood Risk Assessment — AECOM

A coupled ESTRY - TUFLOW and Flood Modeller Pro hydraulic model was provided to AECOM by
the Environment Agency (EA) in February 2017, which was used to design the Exeter FDS.

The flood risk assessment was required by the EA to demonstrate that there was no increase in
flood risk and land drainage in the vicinity.

AECOM were commissioned as they worked closely with the EA on the development of the Exeter
FDS scheme.

The existing model for the Exeter FDS was trimmed for the area of interest at Cowley and multiple
simulations and model runs completed. An extract of the modelling work completed is provided on
slide 19 and 20.
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Flood Risk Assessment — AECOM
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Flood Risk Assessment — AECOM
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Environment Agency Flood Risk Activity Permit (FRAP)

Application completed in November 2019 following a year of extensive and detailed pre
application work via Chris Stratton, EA/NR Liaison Officer. Permit duly made on
Christmas Eve 2019 in readiness for installation in Spring 2020.
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Extract from the Track Design Form B

Maximum Line speed:
Maximum actual Cant:
Cant deficiency:

Cant gradient:
Minimum radius:

65mph

S55mm

104mm

1in 1000

813.228m (Down Main)
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Ground Beam and Pile Design
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Pile installation
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Ground Beam Installation
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Frequent checks undertaken using a total station...
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Site compound and overview of the works location
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Sectional View — Looking North

Up Main
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Down Main

32



Up side reinforced concrete upstand
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Waterproofing at the interface between sheet piled section and defence
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Up side/Down side reinforced concrete/steel upstand — channel detail
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Storage container and Junction sighage
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Storage container — Operation Details
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Storage container — The contents...
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Defence deployed (in a possession and under trial)
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NOFIRNO - Troughing Sealant — a watertight seal!

CSD Sealing Systems, source: https://csdsealingsystems.com/resource-center/document-center/
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NOFIRNO - Troughing Sealant — a watertight seal!
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Preventing wrong side track circuit failures
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—

Nylon
insulation
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Site Overview from Cowley Bridge O/B (A377) — Looking North
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Thank you for your attention
Any guestions?

Author: Mark Howells FdEng MPWI MIAM, Senior Asset Engineer (Drainage & Lineside)
Network Rail, Western Route

Further Reading:

https://www.railengineer.co.uk/flood-resilience-schemes-in-southwest-england/
https://www.networkrailmediacentre.co.uk/resources/cowley-bridge-flood-defence-being-installed
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https://www.railengineer.co.uk/flood-resilience-schemes-in-southwest-england/
https://www.networkrailmediacentre.co.uk/resources/cowley-bridge-flood-defence-being-installed
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