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Map of the Windrush catchment

All maps reproduced © Crown copyright and database rights Ordnance Survey Licence Numbers: 100050351; APs ©Bluesky
International and ©Infoterra Ltd. 2006 and ©Infoterra Ltd. 2010. © Environment Agency copyright and / or database rights
2014. All rights reserved; Contains public sector information licensed under the Open Government Licence v1.0. (covers NE);
© European Union, 1995-2014 (Covers EU); 'Reproduced with the permission of the British Geological Survey ©NERC. All
rights Reserved' (BGS); Contains information licensed under the Non-Commercial Government Licence v1.0. (Met Office); ©
Forestry Commission copyright and / or database rights 2014. All rights reserved. (Forestry Commission); Copyright holder:
European Environment Agency (EEA). (CORINE)
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1. Our Vision for the Windrush Catchment
Our vision is that the Windrush catchment is clean and full of wildlife, managed
sustainably and valued by all.
This plan is about managing the Windrush catchment in order to achieve our vision.

2. Introduction
This document has been compiled by the Windrush Catchment Partnership and is intended to
provide an overview of the main challenges and opportunities for the production of clean water and
healthy freshwater habitats in the Windrush catchment. It will act as a source of information as well
as outlining the priorities and plans of the Windrush Catchment Partnership. It complements
strategic documents such as the Thames River Basin Management Plan (see Appendix 2: Further
Information) and highlights actions needed to improve the Windrush waterbodies under the EU
Water Framework Directive (see Appendix 1: Background to the Catchment Based Approach).
This plan is intended to be accessible to any organisations and individuals interested in the Windrush
catchment and/or the Windrush Catchment Partnership. Technical language has been kept to a
minimum and descriptions are brief to ensure the plan is of readable length. Appendix 2 provides
further reading for those looking for more detail.

2.1. The Partnership
The Windrush Catchment Partnership (WCP) is an un-constituted group formed as a result of a Defra
initiative to establish catchment partnerships for every catchment in England (the Catchment Based
Approach (CaBA) – see Appendix 1). The WCP was set up in 2014 by the Berks, Bucks & Oxon Wildlife
Trust (BBOWT), as the catchment ‘host’ organisation.
Organisations involved with the WCP include the Environment Agency, Natural England, West
Oxfordshire District Council, BBOWT, Gloucestershire Wildlife Trust, the Lower Windrush Valley
Project, local angling associations (Upper Thames Fisheries Consultative and Cotswold Fly Fishers),
Cotswold Rivers Trust, Windrush Against Sewage Pollution, Thames Water, the Cotswolds
Conservation Board, the RSPB, Council for the Protection of Rural England (West Oxon), the National
Trust, Witney Town Council, and Standlake Parish Council.
The Terms of Reference document (Appendix 4) has more information about how the WCP operates.

2.1.1. Role of the partnership
•

To act as a forum for information, advice and evidence sharing across the catchment:
o Increasing awareness of issues and opportunities
o Sharing evidence about pressures
o Coordinating activities to avoid unnecessary overlap/duplication between
organisations
o Signposting to funding for beneficial projects
o Networking
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•
•
•
•
•

To work towards a shared vision
To identify multiple-benefit projects/opportunities
To work together when it adds value to projects
To increase awareness and engagement by sharing information, evidence and advice about
the water environment to those outside the group
To ‘rubber stamp’ projects that meet the partnership’s objectives in order to help secure
funding

2.1.2. Aims
•
•

To conserve, protect and improve water quality and biodiversity within the Windrush
catchment
To increase awareness of the importance of clean water, sustainable water use and the
benefits of a healthy river system, as well as the need for measures and actions to conserve
and protect the water environment

2.1.3. Objectives
•
•
•
•

To have a shared evidence base
To increase representation and bring new voices into the room, such as farmers, flood
groups, recreational users
To increase our ability to bring in money
To increase our ability to sell our work as Natural Capital and tap into new funding streams

2.2. Drivers behind the Catchment Plan
The co-authoring of a Catchment Plan puts the WCP in a better position to access funding for works
to improve the water environment in the Windrush catchment. The plan will help partners to
understand the desired direction of travel for the catchment. We believe the Catchment Plan should
be ambitious in its scope.
The plan was drafted by the Berks, Bucks and Oxon Wildlife Trust. Input from partners was gathered
via a consultation workshop in December 2018, as well as through subsequent catchment meetings
and follow-up discussions.

3. Catchment Characteristics
3.1. General description
The Windrush Catchment is part of the Cotswolds Management Catchment along with the Evenlode
Catchment. The Windrush Catchment encompasses not only the River Windrush and its tributaries
but also the River Leach and the section of the River Thames flowing between Lechlade and
Cassington. The Catchment Data Explorer website provides detailed information on the catchment
and its constituent waterbodies including an interactive map and status information (see link in
Appendix 2).
The catchment is divided between Gloucestershire (Cotswold District) with its rolling Cotswold hills,
and the lowlands of the Thames floodplain in West Oxfordshire. The northern part of the catchment
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is within the Cotswolds Area of Outstanding Natural Beauty (AONB). The AONB has its own
management plan and landscape strategy (see Appendix 2).
The Lower Windrush Valley, to the south of Witney, has been transformed by minerals extraction
over the last 60 years and the landscape now includes over 60 gravel pit lakes, as well as many
ponds created through the follow-on restoration process. Water quality in the lakes is generally very
good and they support diverse macroinvertebrate and wetland plant assemblages, as well as being a
nationally important area for wintering wildfowl.
The catchment is predominantly rural, with the largest towns being Witney and Carterton.

3.1.1. River Windrush and tributaries
The Windrush originates on Cotswold limestone near Temple Guiting and flows south to Naunton
and then south-east through Bourton-on-the-Water, Burford and Witney. Below Witney the
Windrush splits into an east and west arm, with the eastern arm taking a larger proportion of the
flow. The two channels are reunited shortly before joining the Thames at Newbridge. Significant
tributaries include the Dikler and Sherborne Brook.
Although there has been substantial historical channel modification in some reaches, parts of the
Windrush are very diverse with in-channel features such as pool and riffle sequences, gravel beds
and woody debris.

3.1.2. River Leach
The River Leach is spring-fed, joining the Thames just east of Lechlade. It is winterbourne in its
middle reaches, where it crosses the faults and fissures of the Great Oolite limestone. Parts of the
Leach display varied habitat and geomorphology, including meanders, pools and riffles.

3.1.3. River Thames
The stretch of the Thames between the Leach at Lechlade and the Evenlode at Cassington is included
within the Windrush catchment. The Thames is managed for navigation throughout this reach, with
the exception of the Duxford Loop around Chimney Meadows nature reserve.
The Great Brook is a distributary of the Thames that sources upstream of Rushey Weir (close to
Buckland Marsh) and re-joins the Thames upstream of the Windrush confluence. The Radcot Cut,
Sharney Brook and Shill Brook are tributaries of the Great Brook.

3.2. Physical character
3.2.1. Groundwater
The Windrush catchment crosses five groundwater bodies. Of these, only the Burford Jurassic is
classed as a Principal Aquifer, while the remaining waterbodies are either classed as Secondary
Aquifers (Chipping Norton Jurassic, Kemble Forest Marble) or Upper Thames gravels.
Due to a south-easterly dip in the geology, the bedrock exposed at the surface varies across the
Windrush catchment. The older rocks of the Jurassic Limestone (Great and Inferior Oolite – Burford
and Chipping Norton Jurassic and Kemble Forest Marble) are exposed in the north western part of
the catchment and younger deposits of the Oxford Clay are present at the surface in the south east.
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The Upper Thames Gravels (superficial geology) overlies the Oxford Clay within the River Thames
basin. The Jurassic Limestones are classified as Principal Aquifers and the Kemble Forest Marble and
the Upper Thames Gravels are classified as Secondary A Aquifers. Where the River Windrush has
totally eroded the limestone (i.e. near Bourton-on-the Water) the catchment is underlain by the
Charmouth Mudstone (Secondary Aquifer undifferentiated) and the Whitby Mudstone. The latter
and the Oxford Clay are classified as ‘Unproductive’ strata.
•
•
•

Principal Aquifers provide significant quantities of water for people and may sustain rivers, lakes
and wetlands
Secondary Aquifers can provide modest amounts of water, but the nature of the rock or the
aquifers’ structure limits their use
Unproductive strata are rocks that are generally unable to provide usable water supplies and are
unlikely to have surface water and wetland ecosystems dependent upon them

As the River Windrush flows through the catchment, the quality of the water in the river is
influenced by the underlying solid and superficial geology and the quantity is influenced by whether
the bedrock is a water-bearing stratum that can feed the base flow of the streams and the river in
that location.
Key
Jurassic
Limestone
(Principal Aquifer)
Secondary A
Aquifer
Secondary
Aquifer undifferentiated
Oxford Clay
(Unproductive
Stratum)
Catchment
boundary

Figure: Solid geology in the Windrush catchment.
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Figure: Drift geology in the Windrush catchment showing the Alluvium/Sands & Gravels (Secondary A Aquifer)
in orange. The green area delineates the Cotswolds Area of Outstanding Natural Beauty.

3.3. Water quality
The entire catchment is designated a Nitrate Vulnerable Zone (NVZ) and two areas designated as
‘sensitive’ under the Urban Waste Water Treatment Directive (Shifford Weir to Bablock Hythe and
Bablock-Hythe to Evenlode).
The figure below charts EA relative scoring of key water management pressures within the Windrush
by number of waterbodies impacted based on 2016 WFD scores. Combining instances of point
source pollution and diffuse pollution, this shows that water quality is the reason most frequently
assigned by the EA to waterbodies in this catchment towards not achieving good status.
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3.3.1. Point source pollution
Sewage treatment works (STWs) serving towns and villages are a major source of phosphate in
watercourses. The rapid expansion of towns such as Witney and Carterton puts sewage treatment
works under more and more pressure. Although some phosphate is stripped at some STWs, the
amount of phosphate released still has an impact on the river ecosystem and contributes to
eutrophication.
In addition to formal outfalls from sewage treatment works, the impact of Combined Sewage
Outfalls (overflows of untreated sewage and other flushed items from STWs) is also a concern. These
overflow systems have been the subject of a comprehensive campaign by local group ‘Windrush
Against Sewage Pollution’ since 2018.
Private septic tanks also need to be considered as a source of phosphate, given the rural nature of
much of the catchment.
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3.3.2. Diffuse pollution
Diffuse pollution from farmland can be caused by poaching, where livestock access the river and
damage river banks, and run-off from farmyards, tracks, compacted grasslands and bare arable soils.
This run-off can carry significant quantities of sediment into watercourses, where it smothers fish
spawning gravels and is deposited in slow-flowing areas, often leading to dredging/de-silting works
being carried out further down the line. In addition, run-off introduces nitrogen from fertilisers,
chemicals from pesticides and herbicides and contaminants from manure which leads to
eutrophication and increasing organic load of the river.
Diffuse pollution can be reduced in a number of ways, often bringing financial benefits to farmers in
the long term. Water management on farmland can include:
•
•
•
•
•
•
•
•
•

improving soil management by adding organic matter and decreasing compaction
capturing rainwater from farm buildings rather than allowing it to wash across farmyards
slowing water flow through ditches by adding small bunds (managing sediment transfer
through underdrainage)
growing suitable crops on slopes to prevent the loss of topsoil
altering tramlines and gateways to prevent soil loss
targeting the application of fertilisers
riparian fencing
careful management of slurry
buffer strips
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The Countryside Stewardship scheme and the Cotswold Catchment Sensitive Farming project
(Natural England) offer advice and funding on these and other topics.
Urban diffuse pollution includes road run-off and industrial discharges as well as domestic waste and
plumbing misconnections. Surface water drainage from housing developments risks more incidents
of storming, where sewage treatment works are overwhelmed and wastewater is released into
rivers untreated. Sustainable urban drainage systems (SUDS) are one way to combat this problem.
In recent years, the distinctive turbidity of the Windrush downstream of Bourton has caused
considerable comment amongst anglers and others concerned about water quality. It is not unique
to this catchment and has been observed on the River Coln and Churn. A number of studies on the
phenomenon were undertaken in the 1980s and 90s; these concluded that the turbidity was a
natural occurrence which is related either to the precipitation of homogeneous calcite and/or Lias
clay strata in suspension. However, this explanation has not been universally accepted. Water
quality has been implicated as a factor in causing turbidity and there is a need for further study.

3.4. Natural environment
Parts of the Windrush and Leach and virtually all of the Thames (apart from the Duxford Loop) have
been subjected to historic channel modification, including re-sectioning, dredging and straightening,
resulting in disconnection from the floodplain, a typically uniform trapezoidal cross-section, a
paucity of gravels or natural river bed and a lack of diverse riparian habitat. Some reaches are
heavily over-shaded. Although these issues have all had an impact on the ecology of the catchment,
it is important to note that very few of them have occurred in the past 35 years, and have thus had
little or no impact on recent declines in the Ecological Status of Windrush waterbodies.

3.4.1. Fisheries
The River Windrush divides roughly into three zones.
1. Upstream of Taynton, the river is typified by a regime of pools and riffles with an eroding
substrate. Extensive land drainage work in the 1950s and 60s has left a varied bed which
strongly influences the distribution of the fish population. Trout dominate this zone but
there has been a marked decline in grayling numbers in recent years.
2. Between Taynton and Witney, a series of mills impound the river altering its character.
Coarse fish and trout co-exist in this reach, with a significant population of wild brown trout
remaining. Stocking supports a number of game fisheries. The level of this stocking has
declined significantly during the past 10 years.
3. Downstream of Witney, the character of the river changes again, splitting into the eastern
and western arms. The quality of the substrate improves with large areas of gravel shallows
present. Bypassing and removal of barriers on the western arm has improved fish passage
from the Thames to Witney.
Fish populations in the 1980s were excellent but there has been a significant decline in recent years,
reflected in the poorer results from recent fisheries surveys carried out by the Environment Agency,
and anglers’ catches. Angler numbers have dropped significantly as a direct consequence of the
paucity of fish present.
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The Windrush’s main tributaries, the River Dikler and the Sherborne Brook both support excellent
and self-sustaining wild brown trout populations. Water clarity on these waterbodies remains
generally good, with fly fishing taking place over much of their length.
The River Leach also holds a robust self-sustaining population of wild brown trout, with good water
clarity providing anglers with opportunities to fly fish. There has been a trend of reduced stocking of
farmed fish. Coarse fish are largely absent due to the number of barriers which prevent upstream
movement from the River Thames.
The decline of two fish species, grayling and barbel, has been noted on the River Windrush. Survey
data indicates intermittent successful spawning for both species. Both species are intra-gravel
spawners, with the most likely cause of their decline being anthropogenic nutrient enrichment. This
results in poor intra-gravel water quality during their spring spawning period. The presence of good
populations of winter spawning brown trout at the same locations tends to support this theory.
Changes in land use and discharges from sewage treatment works are the most likely sources of this
enrichment.
Other less species-specific factors reducing fish abundance include poor habitat quality, excessive
input of sediment, the proliferation of non-native signal crayfish and predation. Fish populations are
fragmented due to the presence of a large number of impoundments, specifically mill weirs and
associated sluices. Some progress has been made to bypass or remove these structures. This has
increased connectivity between previously isolated reaches, allowing fish to migrate over longer
distances. More work is required to address the remaining obstructions.
Angling effort has declined significantly, particularly on the middle and lower Windrush. Cotswold
Flyfishers have reduced the length of fishing that they lease, having relinquished stretches at
Minster Lovell and Hardwick. The number of coarse anglers fishing the lower Windrush has also
declined dramatically; in the mid-1980s, regular matches were held with 30-40 anglers fishing and
catching large bags of fish, particularly chub and barbel. It is now rare to see more than the
occasional angler fishing. This reduction in effort is a direct result of poor catches from the river.

3.4.2. Invertebrates
The Windrush and its tributaries generally possess some stretches of stony streambeds and diverse
flow types with a strong base-flow constituent, providing locally good quality habitat for
macroinvertebrates. However, there are also reaches that have been significantly damaged by past
dredging, reducing overall habitat quality. Excellent invertebrate communities have historically been
found throughout the catchment, with sites recording BMWP scores in excess of 200. (A BMWP
score is one type of macroinvertebrate index with this one being based on the tolerances of
different freshwater macroinvertebrates to organic pollution, without taking relative abundances of
taxa into account).
The diversity within the invertebrate communities is generally very high, and includes groups
requiring excellent water quality and fast flow. Some uncommon species have been recorded within
the catchment. These include Normanida nitens (a riffle beetle), Gomphus vulgatissimus (club-tailed
dragonfly), Pisidium tenuilineatum (fine-lined pea mussel), Gyraulus acronicus (Thames ramshorn
snail) and the mayflies Ephemera lineata and Kageronia fuscogrisea.
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Also of particular interest are the two known extant populations of white-clawed crayfish, possibly
the last populations of this species remaining in the Thames river basin. The populations are at Swin
Brook (waterbody 30440 (Windrush, Little Rissington to Thames) near Burford), and the Hazelford
and Coombe Brook (waterbody 30450) near Taynton. There may be other tributaries, currently
unsurveyed, that hold more. These populations should be protected to prevent loss as a result of
disease or colonisation by non-native crayfish.
The quality of the invertebrate communities is reflected in the WFD classifications where 11 out of
the 18 waterbodies are classed as ‘High’ for invertebrates, and a further 4 are ‘Good’. (It should be
noted that the ‘High’ WFD classification for invertebrates may not accurately reflect the past ‘high’
scores found historically within the Windrush.) Two of the failures are due to poor quality discharges
into small streams close to the monitoring sites, and the third failure (the Thames) is due to the
difficulty of sampling deep rivers with a pond net. The Thames is now sampled by airlifting from a
boat which should provide a more accurate measure of the invertebrate community in the future.
Despite these apparently good results, there are clear indications of a long term decline in
invertebrate populations. Detailed observations by anglers have clearly identified a decline in
upwing (Ephemerid) fly species, a change noted and acknowledged throughout much of England.
Recent riverfly monitoring by volunteers (in 2018, 2019) has also indicated a reduction in
invertebrate diversity and abundance, particularly in the reaches between Burford and the River
Thames. It is also acknowledged that non-native invasive signal crayfish have a detrimental impact
on slow moving invertebrates, leading to local extirpations of some species. These trends and
sampling results sit uncomfortably with the apparently good results obtained by the EA sampling.

3.4.3. Macrophytes
Data for macrophytes are available from 3 historic surveys between 1978 and 1996. Data for the
earliest survey showed patchy and incomplete coverage, while the 1996 assessment noted that ‘the
opacity of the water makes it hard to see every aquatic plant’.
In the historic surveys, the aquatic plant communities of the upper Windrush (Bourton to Sherborne)
were typical of those found in lowland base-rich rivers. Holmes (1983) notes that the species present
were generally typical of a small, silted, enriched (semi-eutrophic) base rich chalk stream. Over time,
various surveys have recorded a decline in the abundance and distribution of water crowfoot and
opposite-leaved pondweed. The survey results suggest that increasing nutrient rich sediment
deposition is increasingly limiting the in-stream vegetation in the upper Windrush.
In the reach of the Windrush between Sherborne and Burford, submerged vegetation was (in 19781996) dominated by spiked water milfoil, with the river dominated by plant species indicative of
semi-eutrophic conditions. The data set indicated that species richness had increased over the 20year period.
From Burford to Witney the various surveys reported strong stands of water crowfoot with several
species of pondweed, common starwort, spiked milfoil and yellow water lily. Changes in the
abundance of these species over time vary between reaches with a decline in submerged vegetation
noted in the reach from Burford to Widford, and less spiked milfoil between Minster Lovell and
Witney. There was also a general increase in abundance and diversity of emergent vegetation,
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although the latter was strongly influenced by bankside grazing pressure. Overall, this reach
supported ‘excellent aquatic flora in terms of is diversity’ (Atkins 1999).
Between Witney and the River Thames, water crowfoot dominated the in-stream vegetation,
appearing in large stands where habitat was suitable, with stands of perfoliate, fennel and horned
pondweeds also present. The increasing abundance of the latter in the 1996 survey is perhaps an
indication of better effluent quality from Witney STW, as is the slight recorded reduction in the
previously over-abundant water crowfoot. Marginal vegetation appeared to increase in both
abundance and diversity over the time period.
More recently (2000-present), marginal areas are dominated by tall species such as branched burreed, reed sweet grass, sedges and great willowherb, along with creeping species such as
watercress, water mint and water forget-me-not. Plants such as starwort, water crowfoots, lesser
water parsnip and filamentous algae are found growing submerged in some reaches of the channel.
However, there has been a very clear decline in the abundance of all species of submerged
macrophytes in the reach between Burford and Witney, with an almost complete absence of these
species in some sections of the river since at least 2016.
None of the WFD waterbodies have achieved ‘High’ status for the plant communities, and only 2 out
of the 12 waterbodies with survey data are classified as ‘Good’. Most are ‘Moderate’ indicating that
they are damaged to some extent by the presence of phosphate in the water leading to the
overgrowth of certain species and a lower diversity. One waterbody is classed as ‘Poor’ though this is
due to the site used for classification being very shaded rather than a nutrient problem.
It is therefore clear that the Windrush (and other rivers covered by the catchment plan) have
suffered a significant and damaging decline in macrophyte diversity and abundance. Given that
habitat quality has stayed largely unchanged or in some cases has been improved by river
restoration projects and the uptake in agri-environment schemes, these declines can reasonably be
attributed to the interlinked issues of increased sediment input and nutrient enrichment, and the
impact of lower flows due to climatic changes.
It should be noted that the campaign group ‘Windrush Against Sewage Pollution’ disputes the EA’s
survey data and classifications for both macrophytes and invertebrates, having gathered evidence
which suggests significant negative changes at most monitoring points.
Also noteworthy are the gravel pit lakes in the Lower Windrush Valley, which are designated a
Nationally Important Stonewort Area (lead contact: Freshwater Habitats Trust).

3.4.4. Birds
The area of the Upper Thames Tributaries has long been highlighted for its importance for breeding
waders, in particular lapwing, redshank, snipe and curlew. These four species continue to decline,
with redshank and snipe having been almost completely lost from the area as breeding species
(confined primarily to the RSPB reserve on Otmoor). Lapwing and curlew still breed along the upper
Thames and the Windrush, with the Thames between Radcot Lock and Shifford Lock being
particularly important. Causes of decline are thought to include loss of or changes to management of
habitat, drainage of wet grassland, predation of nests and chicks and disturbance. Good long term
monitoring data exists through the RSPB’s Upper Thames Wader project. The area has been a focus
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for agri-environment schemes since it was designated an Environmentally Sensitive Area in 1994 and
is still a Focus Area for Natural England, which aims to work with partners and farmers to halt the
decline of curlew, a species of international importance.
Other priority birds include turtle dove, tree sparrow, yellow wagtail, corn bunting and grey
partridge. All are still present in the catchment (with the exception of turtle dove which is thought to
have been last seen in 2013) but are all red listed species meaning they have undergone severe
population declines.
Farmoor reservoir, the largest expanse of open water in Oxfordshire, provides an important stop off
point for migrating birds and also an important inland gull roost. Nearby, in the Lower Windrush
Valley, Dix Pit and other disused gravel pits restored to lakes provide additional wetland resource for
birds and the area is now considered to be of national importance for wintering wildfowl (lead
contact: Lower Windrush Valley Project).

3.4.5. Mammals
The water vole, one of the UK’s most rapidly declining mammals, is still present in the catchment.
Monitoring of water voles and trapping of American mink (their main predator) are largely led by the
Wildlife Trusts; BBOWT’s Water Vole Recovery Project has been running since 1998, while GWT’s
Cotswold Rivers Project has been running since 2010. Water voles were reintroduced in a number of
locations on the Windrush by WildCRU in 2004-05. Although the national trend continues to be
downward for water voles, there have been signs of this slowing and starting to reverse in some
areas. Landowner commitment to mink trapping is crucial.
Otters were lost from the area and from much of the UK from the 1950s-70s due to pesticide
pollution of waterways. They are known to have been back in the Thames and Windrush since the
early 2000s and numbers are now steadily increasing. Otters are a red listed and protected species
as their populations are still fragmented nationally and they reproduce slowly. There can be some
conflict between otters and anglers especially where otters are getting into fishing lakes.
Of the 17 species of bat found in the UK, 14 are found in Oxfordshire. Surveys from Chimney
Meadows Nature Reserve revealed that at least 8 species are present there including rarities. Bats in
the UK feed exclusively on insects so are suffering long term declines due to a reduction in food.
Other factors also have a detrimental impact, including destruction of or disturbance to roost sites,
artificial lighting, predation by cats, and impacts of climate change. Bats favour broadleaved
woodland and mature trees (for roosting), hedges (for commuting) and wet grassland and open
water habitats (for feeding). Open water and wet grassland are fairly widespread given the nature of
the catchment but it will be important to maintain existing areas and encourage new planting of
broadleaved woodland and hedges to ensure connectivity of habitat within the landscape.

3.4.6. Designated sites
There are a number of designated sites in the catchment, including Sites of Special Scientific Interest
(SSSIs) and Local Wildlife Sites (see Appendix 2). The SSSIs within the area are mainly grassland of
two distinct types. Calcareous and limestone grassland sites predominate on the Cotswolds
escarpments above the River Windrush, with lowland neutral grassland hay meadows on the flatter
floodplains of the River Thames. Both are important for their botanical diversity and have suffered
long term declines due to agricultural intensification, over or under grazing, hydrological changes in
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the case of floodplain meadows, and scrub encroachment in the case of limestone grassland. A few
of the sites are important for one or more very rare plant species including Pasque flower, downy
woundwort, and Cotswold Pennycress. The Floodplain Meadows Partnership has a particular
interest in this catchment.
The area also has a significant geological interest, some of which is of international importance
especially in the Oxfordshire and Gloucestershire Cotswolds. Exposures of Middle Jurassic rocks,
which are the characteristic Cotswolds limestones, have yielded many fossils including dinosaurs,
reptiles, mammals, fish and insects.
Natural England is the partner responsible for designating, monitoring and advising on management
of SSSIs.
Chimney Meadows SSSI is also a National Nature Reserve (NNR), meaning it is one of the finest sites
for wildlife in the country. It is owned by Natural England and managed by BBOWT who have
extended it through creation of new floodplain meadow habitat on surrounding ex-arable land to
form their largest nature reserve.

3.4.7. Floodplain connectivity
Across the UK many floodplains have been simplified, with watercourses straightened, land drained
and wetland features filled in, resulting in loss of habitat for wildlife. In addition, separation of river
and floodplain has led to a loss of a natural flooding regime and consequent reductions in the
ecosystem services of flood storage and water quality maintenance.
There are a number of projects in the catchment to improve floodplain connectivity and restore
wetland habitats, one of which is at Chimney Meadows Nature Reserve. This reserve lies at the
centre of BBOWT’s Upper Thames Living Landscape scheme which aims ‘To restore, create and
maintain, the predominantly riverine and floodplain habitats of the Upper Thames, West
Oxfordshire, creating an environment rich in wildlife, valued by all’.
The benefits to society and the value for money of our work at Chimney Meadows is highlighted in
the report ‘Chimney Meadows Ecosystem Services Assessment 2017’ . In summary, “each £1 spent
on annual running costs of Chimney Meadows Nature Reserve returns a benefit of £4.80 to society
and is therefore good value for money”.

3.4.8. Invasive Non-Native Species
Non-native American signal crayfish are very abundant within the Windrush and pose a high risk to
the white-clawed crayfish. In 2018 a native crayfish population in a lake by the River Leach was lost
to crayfish plague carried by signal crayfish. Other non-native invertebrates are also present but
have yet to cause an impact on ecology of the Windrush and tributaries. However, within the River
Thames, non-native species have had a more significant impact on the invertebrate communities
where for example native freshwater shrimp species are no longer found and have been replaced by
a species from Eastern Europe. Other non-native species in the Thames include bloody-red mysid
shrimp, Asiatic clams and zebra mussels. Boat traffic probably helps to spread these species and they
may not make their way into the River Windrush without human help.
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There are some areas where non-native plant species are present in high abundance leading to the
exclusion of native plants. For example Himalayan balsam is common on the lower Windrush and
Thames where in places it dominates the bank side vegetation, and unusually Australian swamp
stonecrop (Crassula) is found growing on the bed of the channel in Sherborne Brook. However
overall the Windrush catchment is not as affected by non-native plant species as many other
catchments.
Both local Wildlife Trusts (GWT and BBOWT) have been trapping mink in partnership with local
landowners and volunteers for several years, ensuring that the catchment remains a stronghold for
water voles.

3.5. Water resources
The main abstraction points based on CaBA data are as in the figure below, and any points causing
WFD ‘Reasons for Not Achieving Good’ are highlighted.

Thames Water’s Farmoor Reservoir is located just south of the Thames between Farmoor and
Filchampstead villages, near Oxford. It supplies drinking water for the region. It is an artificial
reservoir filled from a Thames surface water abstraction for the purpose of subsequent treatment
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and potable supply. It is also a WFD waterbody of its own right, reference GB30641011, but it is not,
however, a drinking water protected area as the water is abstracted from the river and it is the river
which is the protected area.

3.5.1. Impacts of mineral extraction
The Lower Windrush Valley below Witney has been an important source of sand and gravel since 1945.
The original pastoral landscape has been transformed by quarrying into a patchwork of some 60 lakes,
reflecting this long history of mineral extraction. Over the last four decades the number of sand and
gravel companies and quarries in the Windrush Valley has steadily declined and currently only the
quarry at Gill Mill, Ducklington is active.
In the 1990s the Environment Agency reported breaches of planning permission at one or more now
closed quarries where the operator had dug too close to the river and hadn’t sealed the excavated
face with clay. This resulted in a reduction in river flow with loss of water from the channel to the
adjoining lake. Partly because of these problems, the hydrological impact of large-scale gravel
extraction in the valley became a focus of concern and was highlighted as an issue in the late 1990s
by the pressure group Save The Windrush Campaign. In response to this the Environment Agency
commissioned consultants WS Atkins to investigate the causes of reduced river flow in the Windrush
catchment. Atkins reported in 1999 and identified that quarry dewatering, along with a range of other
factors, may contribute to a loss of flow on the eastern arm of the Windrush but noted that the
absence of data prevented a meaningful evaluation of the long-term impacts (River Windrush Study,
Atkins, 1999).
To address this lack of data the planning permission granted by Oxfordshire County Council at Gill Mill
Quarry in 2001 introduced a legal obligation on the operator to gather comprehensive long-term
monitoring data on groundwater levels, local river flows and dewatering discharge volumes, to be
shared and regularly reviewed by the Agency.
A follow up to the Atkins study published by the Environment Agency in 2005 (River Windrush Data
Review 2001 to 2005) drew on this early data to investigate the reduction in river flows between
Witney and the Thames, particularly on the East arm. The report could not pinpoint a single cause for
this loss but concluded that a combination of factors, including loss from the river to the surrounding
gravels and subsequent evaporation from restored gravel pit lakes, reduced rainfall, distributaries and
an unconsented bypass channel at Newbridge gauging station could all have played their part. The
report therefore did not prove the contention that quarry dewatering was having a significant local
impact on river flow but concluded that further data and analysis was necessary.
The latest 2015 planning permission at Gill Mill Quarry extends the quarry area with planned mineral
reserves lasting beyond 2030 and maintains the commitment to comprehensive long-term
hydrological monitoring. Currently the monitoring network extends beyond the quarry boundaries
from the A40 to Beard Mill and includes over 100 groundwater boreholes, river and lake gauge boards,
spot flow gauging points, rainfall measure and flow meters. Monitoring is carried out weekly to
quarterly and the collected data are analysed and reported annually to the Environment Agency.
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There has been annual reporting since 2008. This provides the Agency with the opportunity for the
monitoring network to be amended if it is required to address specific concerns arising over the
previous year. This includes the impacts of quarry dewatering.
Dewatering is the temporary lowering of the natural water table within the sand and gravel horizon
during extraction to allow effective and safe working and final restoration. However, the pumping can
also drawdown water in the surrounding area, so measures are put in place, clay seals and
groundwater recharge, to ensure that dewatering does not have adverse impacts either by depleting
flows in the surrounding watercourses or lowering the water table beneath the nearby Ducklington
Mead SSSI.
Following extraction, the land is being progressively restored to a biodiversity led afteruse with a
return to lowland meadow, reedbeds, wet woodland and reedmarsh instead of the landscaped lakes
that typically characterise much of the rest of the valley.

3.5.2. Flood risk management
Flooding is a major issue – with many direct and indirect impacts on people, property, businesses
including farming, and the environment. There are already many flood-sensitive areas, towns and
villages in the catchment including in the Witney and Bampton areas. Surface water flooding can add
to pressures on sewage treatment works capacity if flows are not well separated. In recent years
there has been an increased interest in more natural solutions to flooding (often in conjunction with
hard engineering). There are a number of schemes by catchment partners, such as those of
Gloucestershire Wildlife Trust’s Cotswold Rivers programme in the Upper Windrush (some on land
owned by our National Trust partner) that are exemplars in demonstrating the effects of Natural
Flood Management (NFM). With increasing signs of impacts of climate change weather patterns are
less predictable, storms can be stronger and more frequent, and flood levels are repeatedly
exceeding ‘routine’ levels. We have experienced several winters of extended period high flood
levels.

3.5.3. Low flows
Low flows can have negative consequences for water quality and overall biodiversity, including
concentration of pollutants and nutrients, algal blooms, and increased exposed bank habitat
availability for invasive species such as Himalayan Balsalm. There is the increasing possibility of more
frequent and more prolonged periods of low flow due to climate change – potentially including the
impacts seen in 2020.

3.6. Development pressures
The Windrush catchment area is experiencing considerable development pressure and change.
Many of the towns and villages within the catchment are expanding. This has the potential to impact
on watercourses in a number of ways. Concerns relating to development may include loss of
permeability, increased surface water run-off, increased pressure on sewage treatment works,
increased pollution, the straightening and/or culverting of small streams and disturbance and
erosion from increased activity/recreational use, including dog-walking, within the catchment area.
New approaches are being used to tackle some of the potential negative impacts of building. There
is now a need to demonstrate a net-gain in biodiversity. This requires developers and planners to
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consider impacts on a wider scale than the immediate site and not only to protect important
environmental assets, but also to enhance these where possible, including through augmenting
multi-functional networks of green infrastructure. Development also provides an opportunity to
acquire funds for important environmental enhancement schemes identified in local Infrastructure
Delivery Plans.
In addition, national and local planning policies now aim to ensure that development does not
increase surface water run-off and, where possible, results in improvements to surface water
drainage and storage. The use of Sustainable Drainage Systems (SUDS) is required as part of all
major development. SUDS mimic natural patterns of drainage systems and can ease surface water
run-off, helping to avoid soil erosion, control pollution, improve water quality, reduce pressure on
sewer infrastructure and enhance biodiversity.
Key areas of growth or particular concerns in the catchment include the Witney East Development
and broader impacts of any Oxford-Cambridge Growth Arc.

3.7. Navigation on the Thames
A significant physical modification issue within the catchment is the substantive historical channel
alterations and ongoing water level controls and management primarily focussed on allowing for
navigation by vessels along the Thames section of the Windrush catchment (from Lechlade to
Eynsham). The requirement to allow for continued navigation, excepting the bypassed Duxford Old
River loop, greatly limits any proposed efforts towards restoration to a more natural state of river;
and leads to disturbance from craft movement and mooring, but also increases recreational value
and usage, and people’s connection with the river and catchment.

Windrush Catchment Plan

21

4. How can the partnership improve the Windrush catchment?
At a consultation workshop in December 2018, the Windrush Catchment Partnership identified the following areas to target for improvement:

Activities and projects already being undertaken in the catchment were recorded at the workshop along with suggestions for work that could be carried out
in the future. The suggested activities were clustered into broad themes, which have been summarised below. Examples of proposed activities are given for
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each theme. It was agreed that these themes had the support of the partnership. The full list of activities (current and proposed) is given in Appendix 5 and
will be updated regularly.

4.1. Water quality
Looking at the Windrush catchment as a whole water quality, as well as physical modification, has a major impact on the river not achieving Good WFD
status, with the key issues affecting water quality being phosphates, nitrates and sediments. These originate from a range of sources, including farmland,
sewage, domestic wastewater and roads (diffuse and point source pollution). To improve water quality, the Windrush Catchment Partnership supports the
delivery of monitoring and baseline mapping and investigations; the development of strategies and plans to reduce diffuse and point source pollution; and
engagement and education within communities to tackle the causes of pollution. Examples of projects are given below:
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4.2. Natural environment
To improve ecology and habitats in the catchment there are a wide range of actions that can be taken. These include mapping, surveying and monitoring
projects as well as prioritisation exercises to identify key habitats and species, perhaps acquiring funding to work with local Records Centres to assess these;
gathering evidence relating to the impacts of poor water quality on species and habitats; site management to enhance riparian and floodplain biodiversity;
in-channel management for fisheries enhancement; acquiring advice and input from partners currently missing from the partnership (e.g. Forestry
Commission); and awareness raising about the importance of healthy soils, rivers and catchments. Examples of projects are given below:
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4.3. Water resources
Water resources includes pressure from abstraction as well as flood risk. The partnership is keen to lever funds from flood resilience pots and hopes to
support a Natural Flood Management project in the catchment soon. Funding could enable delivery of farm advice more widely in the catchment, or the
retrofitting of Sustainable Urban Drainage Systems.
The discussion around the impacts of gravel extraction activities in the lower Windrush requires further communication between Smith & Sons
(Bletchingdon) Ltd, the Environment Agency and local fishing clubs.
Awareness raising to reduce personal water usage would be supported by the partnership in order to help reduce abstraction pressure.
Examples of projects to investigate or improve management of water resources are given below:
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4.4. Development pressures
Development pressures present opportunities to work together and potentially raise funds for work in the catchment. The partnership is also keen to
support planners and to showcase best practice in development.

4.5. Monitoring
The regularity of monitoring by the Environment Agency has declined in recent years due to resource cuts. The partnership firmly believes that a strong
evidence baseline and follow-on data monitoring is essential for progress towards our aims. The partnership supports any increase in monitoring to gain
good baseline data, better assess effectiveness of projects, and identify and react to change. Monitoring through Citizen Science has the added benefit of
being a useful engagement tool.
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4.6. Co-ordination
The catchment partnership should enable better coordination between people doing similar roles or people/organisations with the potential to work
together, and should also be more widely recognised as a forum for sharing information. The consequence of poor communication may be overlapping or
duplication of effort, direct competition for funding and missing out on projects with multiple benefits.
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5. Data & Evidence
A key aim of the partnership is to help each other to gather and share data in order to make evidence-based decisions.
Datasets available to the Windrush Catchment Partnership include the national CaBA dataset and Catchment Data Explorer (the Environment Agency’s
online database), as well as the results of prioritisation exercises by key partners, such as the Countryside Stewardship Statement of Priorities (Natural
England) and the catchment Flood Management Plan (Environment Agency).
The WCP has so far funded two evidence-gathering exercises in the catchment. The first was an Ecosystem Services Mapping project which modelled five
ecosystem services (flooding, water soluble pollution, soil adsorbed pollution, erosion and groundwater recharge) across the whole catchment and
suggested habitat enhancement interventions to improve these services (Viridian Logic Ltd, 2017). The second was a walkover survey in the upper
catchment to identify opportunities for Natural Flood Management and fish habitat enhancement (Gloucestershire Wildlife Trust, 2017).
The WCP has also funded training for riverfly surveying with the Riverfly Partnership, encouraging local people to help monitor the water environment
through Citizen Science.
See Appendix 2 for links to websites, databases and reports.
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6. Catchment Action Plan
6.1. Project list
A number of initiatives and practical projects have been identified that would benefit the water
environment in this catchment. The project list is reviewed annually by the catchment partnership
and new ideas are welcomed. In order to gain the backing of the WCP, the projects must work
towards the aims and objectives of the partnership. By appearing on this agreed list, it is hoped that
projects will have an advantage when funding becomes available.
To suggest a project or view the current project list (Appendix 5), please contact the Berks, Bucks &
Oxon Wildlife Trust.

6.2. Activities delivered or underway
Below are some examples of projects that have already been delivered or are currently underway to
provide habitat enhancements and/or water quality improvements in the catchment.
Project 1: Cotswold Rivers Living Landscape – Gloucestershire Wildlife Trust
Since 2010, Gloucestershire Wildlife Trust’s Living Landscape Team has been working to restore,
recreate and reconnect wildlife-rich spaces in the rural and urban areas of the upper Windrush
catchment by working in partnership with volunteers, local communities, landowners, schools and
businesses. GWT’s long-term aims are to restore/reconnect wetland habitat, particularly for water
voles, brown trout and over-wintering waders/wildfowl, raise awareness of Water Framework
Directive issues, promote catchment sensitive farming techniques and implement multi-objective
Natural Flood Management schemes for the benefit people and wildlife alike.
One example of the practical work being delivered is the restoration of a heavily poached cattle
drinking area in the Windrush Valley SSSI. Fencing was installed to prevent access by the cattle,
reducing the volume of silts and manurial inputs into the river. Alternative watering was provided
for the cattle and green bankside revetments (faggots) were installed to restore the eroded bank
profile and narrow the over-widened channel. The area behind the faggots was left to fill naturally
with silt and marginal vegetation.

Before
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Project 2: Yellow Fish project in Witney – Lower Windrush Valley Project and Environment
Agency
In 2018, The Lower Windrush Valley Project worked with the Environment Agency to roll out the
Yellow Fish scheme in Witney, West Oxfordshire. The focus area was an industrial estate
surrounding Emma’s Dike, a tributary of the River Windrush, where there have been several
pollution incidents in the past.
The scheme aims to make people aware of possible
pollution pathways to our rivers by raising
awareness about sources of pollution and how to
prevent incidents taking place. With permission
from the landowner or highways authority, the
yellow fish stickers were placed near surface water
drains leading directly to watercourses.
Between March and July 2018:
• 38 stickers were attached to drains on public
highway
• 20 stickers were attached to drains on
private land
• Approximately 50 businesses were visited
and provided information about the scheme
• Two lessons on water quality and pollution
were run for pupils at Henry Box School
Project 3: Habitat restoration at the Windrush/Sherborne Brook confluence – Cotswold
Flyfishers
Cotswold Flyfishers have an on-going programme of habitat improvement work on the Cotswold
rivers. One of our projects during the winter of 2018/19 has been to improve fish passage
between the River Windrush and its tributary the Sherborne Brook. Before our work, fish passage
for brown trout was possible but passage for grayling and coarse fish was more difficult as the
channel had become narrow and very fast flowing. This was due to the growth of riparian trees
and bushes and a resultant build up of woody debris. We were particularly keen to open up fish
passage as the water quality of the Sherborne Brook suggested it would be a more productive
spawning site for many species, but particularly grayling which have been in serious decline in the
catchment.
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Appendix 1: Background to the Catchment Based Approach
The Water Framework Directive is a European Union directive which commits European Union
member states to achieve good qualitative and quantitative status of all waterbodies (including
marine waters up to one nautical mile from shore) by 2027.
The Directive aims for 'good status' for all ground and surface waters (rivers, lakes, transitional
waters and coastal waters) in the EU.
The ecological and chemical statuses of surface waters are assessed according to the following
criteria:
•
•
•
•

Biological quality (fish, benthic invertebrates, aquatic flora)
Hydromorphological quality such as river bank structure, river continuity or substrate of the
river bed
Physical-chemical quality such as temperature, oxygenation and nutrient conditions
Chemical quality that refers to environmental quality standards for river basin specific
pollutants. These standards specify maximum concentrations for specific water pollutants. If
even one such concentration is exceeded, the water body will not be classed as having a
“good ecological status”.

One important aspect of the Water Framework Directive is the introduction of River Basin Districts.
These areas have been designated according to the river basin (the spatial catchment area of the
river) as a natural geographical and hydrological unit. As rivers often cross national borders,
representatives from across the borders have to cooperate and work together for the management
of the basin. They are managed according to River Basin Management Plans, which should provide a
clear indication of the way the objectives set for the river basin are to be reached within the
required timescale.
In February 2011, the Government signalled its belief that more locally focussed decision making and
action should sit at the heart of the debate about the future direction of improvements to the water
environment and support river basin management planning as part of Water Framework Directive
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activities. A policy framework was developed to encourage the wider adoption of an integrated
Catchment Based Approach to improving the quality of our water environment.
The water environment is affected by every activity that takes place on land as well as through our
actions in abstracting, using and returning water to rivers, the sea and the ground. Catchments are
the natural scale to consider this aspect of the environment. Defra firmly believe that better
coordinated action is desirable at the catchment level by all those who use water or influence land
management and that this requires greater engagement and delivery by stakeholders at the
catchment as well as local level, supported by the Environment Agency and other organisations. This
is particularly important when trying to address the significant pressures placed on the water
environment by diffuse pollution from both agricultural and urban sources, and widespread,
historical alterations to the natural form of channels.
Defra hope the catchment based approach will help develop a clear understanding of the issues in
the catchment, involvement of local communities in decision-making by sharing evidence and to
work out priorities for action. In addition, the catchment based approach identifies opportunities to
better co-ordinate and integrate projects to address local issues in a more cost effective way.
The framework is designed to support local action and much of what is described sets out the
‘bridge’ between local actions and the much larger scale actions described in River Basin
Management Plans. This would be through the establishment of Catchment Partnerships.
Catchment: A geographic area defined naturally by surface water hydrology. Catchments can exist at
many scales but within this framework, we have adopted the definition of Management Catchments
that the Environment Agency uses for managing availability of water for abstraction as our starting
point.
Catchment Partnership: Working at the catchment level, the partnership is a group that works with
key stakeholders to agree and deliver the strategic priorities for the catchment and to support the
Environment Agency in developing an appropriate River Basin Management Plan, required under the
Water Framework Directive.
The objectives for the Catchment Based Approach are:
•
•

To deliver positive and sustained outcomes for the water environment by promoting a
better understanding of the environment at a local level; and
To encourage local collaboration and more transparent decision-making when both planning
and delivering activities to improve the water environment.
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Appendix 2: Further Information
Catchment Data & Plans
National CaBA dataset:
http://www.catchmentbasedapproach.org/resources/catchment-planning#data-evidence
Catchment Data Explorer for the Windrush catchment:
http://environment.data.gov.uk/catchment-planning/OperationalCatchment/3539
Thames River Basin Management Plan:
https://www.gov.uk/government/collections/river-basin-management-plans-2015#thames-riverbasin-district-rbmp:-2015
Thames Catchment Flood Management Plan:
https://www.gov.uk/government/publications/thames-catchment-flood-management-plan
Land Management & Designated Sites
Geographic information about the natural environment:
http://www.magic.gov.uk/
National Character Areas/Countryside Stewardship Statements of Priorities (107, 108):
https://www.gov.uk/government/collections/countryside-stewardship-statements-ofpriorities#south-east-england-and-london
Countryside Stewardship Scheme:
https://www.gov.uk/government/collections/countryside-stewardship-get-paid-for-environmentalland-management
Sites of Special Scientific Interest:
http://designatedsites.naturalengland.org.uk/
Catchment Sensitive Farming:
https://www.gov.uk/catchment-sensitive-farming-reduce-agricultural-water-pollution
Oxfordshire Local Wildlife Sites: Data held by Thames Valley Environmental Records Centre
http://www.tverc.org/cms/LWSLivingLists
Gloucestershire Local Wildlife Sites: Data held by Gloucestershire Centre for Environmental Records
http://www.gcer.co.uk/
Wider Landscape Plans & Studies
Cotswolds AONB Management Plan 2018-2023:
https://www.cotswoldsaonb.org.uk/planning/cotswolds-aonb-management-plan/
The Cotswolds AONB Landscape Strategy and Guidelines (the Windrush catchment lies mostly
within LCTs 8, 15, 16 and 17):
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http://www.cotswoldsaonb.org.uk/planning-management-advice/landscapestrategy/
Oxfordshire Wildlife and Landscape Study (OWLS):
http://owls.oxfordshire.gov.uk/wps/wcm/connect/occ/OWLS/Home/

Conservation Target Area Statements: 14. Lower Windrush Valley, 23. South Cotwold Valleys, 32.
Upper Thames, 33. Upper Windrush: https://www.wildoxfordshire.org.uk/biodiversity/conservationtarget-areas/
Oxfordshire Environmental Sensitivity Study:
https://www.oxfordshire.gov.uk/cms/content/environmental-sensitivity-change
Oxfordshire Historic Landscape Characterisation:
https://www.oxfordshire.gov.uk/historiclandscape
State of Nature in Oxfordshire (2017): https://www.wildoxfordshire.org.uk/stateofnature/
Planning
West Oxfordshire Local Plan (2011-2031): https://www.westoxon.gov.uk/residents/planningbuilding/planning-policy/local-development-framework/local-plan-2031/
Cotswold District Local Plan (2011-2031): https://www.cotswold.gov.uk/media/1621895/CotswoldDistrict-Local-Plan-2011-2031-Adopted-3-August-2018-Web-Version.pdf
Biodiversity and Planning in Oxfordshire: https://www.wildoxfordshire.org.uk/wpcontent/uploads/2018/01/Biodiversityandplanning.pdf
Creating the Environment for Growth. Strategic Environmental and Economic Investment Plan for
Oxfordshire: https://www.oxfordshirelep.com/about/our-strategies/environmental-strategy

Abstraction at Gill Mill Quarry – contact Martin Layer at Smith & Sons (Bletchingdon) Ltd for access
to reports
Annual reports submitted to EA (2004 and 2007 onwards)
Floodplain Meadows Partnership reports (2009-2017)
External reports from IoH (1987), WS Atkins (1999) and Niermann (2003)
Other relevant reports
Review of Biodiversity Opportunities of Lower Windrush Valley. Lower Windrush Valley Project,
2020.
Natural Flood Management and Fish Habitat Enhancement Opportunities in the Upper Windrush
Catchment. Gloucestershire Wildlife Trust, 2017 (contact GWT or BBOWT for access to report)
Provision of ecosystem service mapping and modelling for the Windrush Catchment
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Viridian Logic Ltd, 2017 (contact BBOWT for access to report)
Chimney Meadows Ecosystem Services Assessment, 2017 (Karen Haysom, BBOWT)
Windrush Habitat Restoration Strategy, Environment Agency, 2018 (internal document – contact EA
for details)
River Windrush Study, WS Atkins, 1999 (contact EA for access to report)
River Windrush Data Review 2001-2006, Environment Agency final report, 2007 (contact EA for
access to report)
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