River Welland Water Framework Directive Pilot Catchment
River Habitat Enhancement Case Studies

Welland Catchment: Fish Refuge Project
Locations:
Grid Refs:

Four Mile Bar, Crowland, Pinchbeck West and Willow Tree Fen Nature Reserve, Lincolnshire

Completion Date:

October 2010 (Four Mile Bar), October 2012 (Crowland,) April 2009 (Pinchbeck West), and
January 2013 (Willow Tree Fen)
£27,000 at Four Mile Bar, £3,000 at Crowland, £ unknown (Pinchbeck West) and £11,000
(Willow Tree Fen)
These schemes were implemented by the Environment Agency with the co-operation and
support of the Lincolnshire Wildlife Trust (LWT), the Welland Rivers Trust (WRT) and the Wild
Trout Trust (WTT).

Cost:
Partners:

TF 25725 15380 (Four Mile Bar), TF 22910 10643 (Crowland), TF 18887 23518 (Pinchbeck
West), TF 17455 20725 (Willow Tree Fen).

Four Mile Bar Fish Refuge, October 2010

Summary of Techniques:
Creation of various fish refuge areas along the flood bank at sites with a suitable wide berm; creation of shallow
scrapes to improve biodiversity.

Map 1 - Refuge Locations Map
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Background
The natural morphology of the Welland and Glen Rivers has been significantly altered for the purposes of land
reclamation, drainage, and flood defence. The rivers were deepened and, in places, constricted within high, straight
banks. High winter flood flows and poor land management practices now cause significant bank erosion and
sedimentation. Prior to modification, a high proportion of these nutrient-rich sediments would have been deposited
on the floodplain, providing rich grazing pasture, but, as a result of the flood defence works, a large proportion of
these sediments now remain in the channel, degrading habitats including fish spawning areas. As a result, the River
Welland is currently failing to meet the Water Framework Directive (WFD) objective of “good ecological status”
because of high phosphate levels and poor fish populations. The lower Glen has been so extensively modified that it
is classified as an ‘artificial’ waterbody under WFD terms and is also failing to meet WFD targets as a result of high
phosphate levels and poor fish populations. Remedial action is required.
To ensure that the river meets WFD objectives in the future, the Welland is now one of 10 catchments across
England where an integrated approach to catchment management is being piloted. The pilot includes the
implementation of a series of river enhancement projects, including the creation of fish refuges at suitable locations.

Pre-project Survey Work
Hydro acoustic surveys on the Welland, undertaken in autumn 2008, generated data which strongly suggests a lack
of good fisheries habitat throughout the stretch. Fish numbers were generally higher at bridges and other similar
structures, as fish were using these locations as the only available areas of cover. The aim of this project is for the
fish refuges to offer protection in terms of general habitat, with good spawning opportunities, and as refuge for fish,
including fry and eels, during times of flood.
An initial scoping study was undertaken by staff from the Environment Agency, with assistance from ecologist Steve
Brayshaw (R. S. Brayshaw Ecological Consultancy) and Jon Panter (Ecology Link), to identify issues and scope possible
enhancements on the Lower Welland. The findings from these surveys indicated that the Wide Welland is not
suitable for sea trout other than as a migration route. There are no barriers to movement along the stretch surveyed
and opportunities to improve the river for fish passage are limited.
Initially four options for fish refuge were considered –
 Refuge pool – an off-river area of open water
 Refuge channel – an off river length of ditch
 Wet bank side - a short section of lowered bank with permanent shallow water
 Large woody material - substantial tree trunks/branches secured above the normal water level
The large woody material option was quickly discounted by Operations Delivery staff as water levels rarely fluctuate
enough to make this option worthwhile. There were also concerns over obstructions to regular mowing regimes as
well as exacerbation of current rabbit problems with the structure of the flood bank. Therefore refuge areas (pools
or channels) were considered to be the best option, with areas of lowered bank where space allowed.
Four Mile Bar, EA and WRT joint habitat enhancement project
Map 2 – Four Mile Bar Location Map
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Four Mile Bar Refuge – Aerial photo immediately after construction

Fish Refuge
The design of the refuge at Four Mile Bar, developed with Jon Panter of Ecology Link and the WRT, runs parallel to
the river, approximately 40 metres in length and 20 metres in width and being 2.5 metres at the deepest point. This
is connected to the river by an inlet 5 metres wide, at a maximum depth of 2.5 metres. The design allows the
movement of fish, particularly eels and elvers, into the refuge throughout the year. The refuge will encourage
spawning activities and juvenile survival whilst allowing an area, out of the main flow of the river, during spate
periods.

Lagoons
As part of the development, a complex of shallow scrapes, of approximately 50 metres in length and 12 metres wide
have been created. These shallow pools connect to the River Welland providing seasonally filled habitat for small fish
species and invertebrate groups. It is expected that these would become encroached by marginal vegetation, present
in the river, creating diverse aquatic and marginal habitats for a range of plant and animal species. The depth varies
within and between the two lagoons in an aim to create a mosaic of micro-habitats, benefitting wading and dabbling
birds and invertebrates, as well as fish.

Crowland, EA habitat enhancement project
Map 3 – Crowland Refuge Location
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Crowland Refuge Site – Pre-construction

Crowland Refuge – During and immediately after construction

Fish Refuge
The refuge at Crowland runs parallel to the river approximately 14m in length and 3m in width, leaving another 3m
between the edge of the watercourse and the edge of the refuge for maintenance access. The ditch is approximately
1.5m at the deepest point and connected to the river via a 3m inlet, forming an ‘L’ shape in an upstream direction.
There is also a 5m buffer left from the far edge of the refuge to the toe of the bank to help maintain the flood bank
and reduce flood defence issues.

Pinchbeck West, EA mitigation project
Map 4 – Pinchbeck West Refuge Location
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Pinchbeck West Refuge – Immediately after construction and again in 2010

Fish Refuge
The design of the refuge at Pinchbeck West runs parallel to the river, approximately 50 metres in length and 15
metres in width and being 2 metres at the deepest point. This is connected to the river by an inlet 8 metres wide, at
a maximum depth of 1 metre. The design allows the movement of fish, particularly eels and elvers, into the refuge
throughout the year. The refuge will encourage spawning activities and juvenile survival whilst allowing an area, out
of the main flow of the river, during spate periods.

Willow Tree Fen, EA and LWT habitat enhancement project
Map 5 – Willow Tree Fen Refuge Location
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Willow Tree Fen Refuge – Immediately before and immediately after construction

Fish Refuge
The Willow Tree Fen refuge is situated on LWT land and runs parallel to the river, approximately 40m in length and
10m in width, leaving another 5m between the edge of the watercourse and the edge of the refuge. This ditch is
approximately 2.5m at the deepest point and is connected to the river via a 6m inlet, forming an ‘L’ shape in an
upstream direction. There is a ledge on one side of the refuge offering diversity in structure. A 10m buffer has been
left from the far edge of the refuge to the toe of the bank in order to reduce flood defence issues arising and to allow
access for maintenance.
The site was visited in August 2013 with an aquatic plants expert. At this point 13 species of plant were identified as
being present within the refuge, in contract to the uniform banks of the river, which were dominated by one species
of plant (See Appendix 1)
Willow Tree Fen Refuge – at time of site visit in August 2013, showing diversity of plants within refuge

General Project.
Project Objectives
The Pinchbeck West Refuge was created in order to mitigate for works associated with Black Sluice Lock, near
Boston. The projects on the Welland and that at Willow Tree Fen should be seen as the first of a number of similar
projects, in the medium and long term, within the Welland catchment. Although in isolation, the creation of these
aquatic and terrestrial habitats will provide localised biodiversity improvements in the short term, the project should
be viewed as the beginnings of a larger complex of habitats, within the flood banks, interconnected by the Rivers
Welland and Glen.
Future Projects
A further opportunity for the creation of a refuge to the south of Spalding was identified during the scoping works on
the River Welland. We hope to deliver this at some point in the future. Further scoping work should also be carried
out, with particular focus on the Glen, in order to identify other sites at which work could be done.
Monitoring
It is hoped that funds will be available to carry out baseline fish surveys, using netting or electro fishing techniques,
in the near future to assess the effectiveness of the sites. Botanical and invertebrate surveys will also be included
within the programme of monitoring.

Further Information

For further information about the scheme, including arrangements for visiting, contact:
Hugh Bunker, Technical Officer (F&B)
Environment Agency
Nene House
Pytchley Lodge Industrial Estate
Kettering
Northants NN15 6JN
E-Mail: hugh.bunker@environment-agency.gov.uk
Telephone: 01536 385106

Katie Murphy, Technical Officer (F&B)
Environment Agency
Waterside House
Lincoln
Lincolnshire LN2 5HA
E-mail: katherine.murphy@environment-agency.go.uk
Telephone: 01522 785990

The Water Framework Directive
The Water Framework Directive (WFD) is a major area of work for the Environment Agency. The WFD aims to get all
water bodies - lakes and groundwater aquifers as well as rivers - into ‘good ecological status’ - or better - by 2027,
with a series of ‘landmarks’ (2015 and 2021) to check progress.
The Water Framework Directive became UK law in December 2003. It provides an opportunity for the Environment
Agency to plan and deliver a better water environment with the focus on ecology.
The Water Framework Directive will help to protect and enhance the quality of: surface freshwater (including lakes,
streams and rivers); groundwater; groundwater-dependent ecosystems; estuaries and coastal waters out to one mile
from low water.
The Environment Agency is the lead authority in England and Wales to carry out:





Improvements on inland and coastal waters through better land management and protect them from diffuse
pollution in urban and rural areas
Drive wiser, sustainable use of water as a natural resource
Create better habitats for wildlife in and around water
Create a better quality of life for everyone

The Environment Agency is the leading organisation for protecting and improving the environment in England and
Wales. We are responsible for making sure that air, land and water are looked after by today’s society, so that
tomorrow’s generations inherit a cleaner, healthier world.
Glossary
Berm: A flat horizontal ledge formed in the side slope of an embankment or cutting. It is used to provide stability for
the embankment or for environmental purposes.
Elver: Young Eel
Flood Defence Consent: consent issued by the Environment Agency to carry out works in, over, under or near a
watercourse or flood defences. An application for Flood Defence Consent is needed to ensure that any works do not
endanger life or property by increasing the risk of flooding or cause harm to the water environment.
Floodplain: Area of land bordering a river that is prone to flooding
Riparian: along the banks of a watercourse
Toe: Area at the base of a slope where the bank meets the bed or the sea defence meets the beach.

Appendix 1
File Note:

Environment Agency fish refuge and marginal riverside scrape
(completed in the last year)
River Glen (near point of old railway crossing), just south of Guthram Gowt at
TF17472069

The majority of the banks of the River Glen are dominated by marginal stands of Reed Sweet-grass
Glyceria maxima. However, the margins of a recently created fish refuge and marginal riverside scrape are
lightly cattle-grazed, open and are more species-rich. The following species were noted from a site visit on
06 August 2013:

Brooklime
Celery-leaved Buttercup
Clustered Dock
Common Water Forget-me-not
Creeping Bent
Creeping Yellow-cress
Jointed Rush
Lesser Pondweed
Marsh Foxtail
Nuttall’s Water-weed
Pink-flowered Water-speedwell
Water Mint
Water-plantain

Veronica beccabunga
Ranunculus sceleratus
Rumex conglomeratus
Myosotis scorpioides
Agrostis stolonifera
Rorippa sylvestris
Juncus articulatus
Potamogeton pusillus
Alopecurus geniculatus
Elodea nuttallii
Veronica catenata
Mentha aquatica
Alisma plantago-aquatica

Cattle-poached margins
Cattle-poached margins
Cattle-poached margins
Cattle-poached margins
Cattle-poached margins
Cattle-poached margins
Cattle-poached margins
Open water
Cattle-poached margins
Open water
Cattle-poached margins
Cattle-poached margins
Cattle-poached margins

