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Executive summary

The aim of this project has been to identify and assess areas that are suitable for the re-
creation of floodplain wetland habitats within the Severn and Avon Vale Natural Area, as
defined by English Nature.

Although historic data on habitats within the Natural Area are scattered and incomplete, it is
clear that a large proportion of the River Severn and Avon floodplains formerly consisted of
wetlands. Before widespread human influence, such wetlands would probably have been
predominantly natural marshland and wet woodland communities. These natural habitats
were then gradually replaced by wet grasslands for hay production and grazing. Such
traditionally managed semi-natural grasslands had rich plant communities and often held
substantial numbers of breeding and wintering birds.

However, the majority of wetlands within the Natural Area have been lost as a result of
centuries of river impoundments and other navigational improvements, flood prevention
measures and drainage schemes. Furthermore, in recent years, many of the remaining wet
grasslands have been lost or degraded through agricultural improvements including ditching,
field drainage, re-seeding and the use of fertilisers. As a result, only small remnants of semi-
natural grassland remain and fens, reedbeds and wet woodlands are now relatively rare. In
turn, many associated species, including some nationally rare and scare wetland plants and
breeding waders, have also declined.

Consequently, an English Nature objective for the Natural Area is to “‘Prevent deterioration
of wetland habitats and where appropriate reverse past degradation and re-create wetland
habitats within areas of high water table or subject to winter flooding”. Four formerly
widespread habitats of particular biodiversity importance were therefore identified as targets
for this project:

o semi-natural wet grasslands, in particular species-rich flood meadows (National
Vegetation Classification community MG4) and inundation grasslands (NVC
community MG13);

o reedbed (NVC community S4);
o tall herb fen (NVC community S25);
o wet woodland (NVC community W5).

The re-creation of such wetlands could make a significant contribution to the UK
Biodiversity Strategy and implementation of its associated Habitat Action Plans, such as for
reedbeds and grazing marshes, and Species Action Plans, such as for otters and water voles.
The re-creation of these habitats also aims to contribute to biodiversity actions for other
associated UK Species of conservation concern, including breeding waders (eg curlew,
lapwing, redshank and snipe), wintering waterfowl (eg Bewick’s swans), as well as to
regional, county and local biodiversity targets.

The study has been carried out in a two-stage process using two levels of criteria. The first
stage aimed to identify large areas of the Natural Area that are of general suitability for
wetland re-creation in terms of their topography, current land-use, general soil suitability and
water availability (eg groundwater sources and flooding frequency).



This initial broad assessment revealed that there is a large area of land that could feasibly be
used for wetland re-creation in the Natural Area. However, 18 large candidate areas (with
preliminary boundaries) were identified for further detailed investigation and evaluation
against a second set of criteria.

Firstly, each candidate area was assessed in terms of potential constraining factors, including
land-use (eg housing, commercial use or presence of high grade agricultural land under
intensive farming), presence of transport and service infrastructures, presence of important
archaeological features and flood defence considerations.

Each area was also evaluated in relation to the requirements of each target habitat type. In
particular, assessments were made of the suitability of the soils, potential water regime,
quality of water supply and the existing habitat. Finally, each candidate area was assessed in
terms of its suitability for target species groups, taking into account land-use and topography,
linkage to other suitable habitats and populations, the potential habitat and water regime that
may be re-created, available food resources and the potential impacts of disturbance.

For each criterion, the area was ranked according to three levels of suitability for the creation
of wetlands: low, medium or high.

The project was primarily carried out as a desk-study of existing data, supplemented with
information obtained during brief visits to some of the key candidate areas. Further
information was also obtained by consultations with landowners and trustees, IDB
representatives, Wildlife Trusts, the Environment Agency, English Nature and RSPB.

The overall conclusion of the study is that there is considerable potential for re-creating a
range of different wetland types in the Severn and Avon Vale Natural Area. Most of the
candidate areas have the potential for the successful re-creation of one or more target habitat
in at least part of their area. Furthermore, some areas are particularly suitable for wetland re-
creation and have the potential for meeting multiple objectives.

A subjective ranking of the sites in terms of their overall suitability indicates that two sites
are highly suitable overall: Longdon Marsh (Site 8) and the River Severn floodplain from
Tewkesbury to Longford (Site 9). Another four sites were ranked as Medium/High: Birch
Green (Site 5), Upton-upon-Severn (Site 6), Walmore Common (Site 13) and the River Avon
floodplain from Eckington Bridge to Tewkesbury (Site 17).

Due to the broad nature of this study and current hydrological and other data limitations, it is
suggested that further detailed investigations are made of the feasibility of re-creating
wetlands on the most suitable candidate areas. This should include confirmation of each
area’s historic, current and potential hydrology and habitats. Consultations with landowners
and other interested parties must also be carried out to assess the socio-economic implications
of various wetland re-creation options and to measure support or oppositions to potential
schemes. This information could then be used to prepare practical costed proposals for
phased wetland re-creation.
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1 Background and objectives

The objective of this project has been to identify and assess areas that are suitable for the re-
creation of fens, reedbeds, grazing marsh and wet woodlands within the floodplains of the
River Severn and River Avon (ie the English Nature Severn and Avon Vale Natural Area).
Re-creation of wetlands within the area could make a significant contribution to the UK
Biodiversity Strategy and Action Plans for key wetland habitats and associated species such
as otter, water vole and bittern, as well as other declining species, such as breeding waders.
Re-creation of wetlands with the Severn and Avon Vale is also a conservation objective for
the Natural Area (Box 1.1).

Box 1.1. English Nature objectives for wetlands within the Severn and Avon Vale
Natural Area (English Nature 1997)

Prevent deterioration of wetland habitats and where appropriate reverse past
degradation and re-create wetland habitats within areas of high water table or subject
to winter flooding.

Reason for objective

The rivers and streams define the drinage pattern of most of the Natural Area and their flood basins
and plains form a significant natural feature. This objective promotes maintenance, restoration and
recovery of wetland habitats.

Components

1. Maintain and restore the processes that increase the naturalness of river systems and functioning
flood plains.

2. Maintain and restore water quality and quantity (including minimising diffuse pollution from
agricultural sources within the catchment).

3. Enhance river bank and floodplain habitats and features particularly for otter and water vole.
4. Minimise the impacts of land use changes on water quality and in-river habitats.

5. Target hydrologically suitable areas for habitat restoration and re-creation schemes (including
mineral workings).

6. Promote saltmarsh creation through managed retreat options.

Similarly, the Environment Agency (formerly the National Rivers Authority) River Severn
Lower Reaches (1995) local Catchment Management Plan (NRA 1995a) and the
Warwickshire Avon (1998) Local Environment Agency Plan (LEAP) (Environment Agency
1998) identify floodplain wetland/landscape restoration and re-creation as key issues
requiring action. Also the Royal Society for the Protection of Birds (RSPB) has highlighted
the need for a major and challenging programme to restore and create extensive wetland
systems in river valleys in Wet grasslands — what future? (RSPB 1994).

To meet these broad aims, this jointly funded project by English Nature, the Environment
Agency and RSPB had the following specific aims (see Appendix 1 for full specification):

1. To assist English Nature/EA/RSPB with the development and trialing of selection criteria
for possible wetland re-creation sites.

2. To define past and present wetland resources, and to assess the hydrological condition of
the surviving areas.
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3. To identify/evaluate potential target areas/sites for wetland re-creation through the use of
existing information and the standardised selection criteria.

4. To assess relevant hydrological determinants, including present regimes and
necessary/feasible changes, at candidate sites for wetland re-creation.

5. To assess the flood defence/land drainage constraints (including capital and maintenance
works and costs) and technical and financial implications of wetland re-creation at
candidate sites.

6. To identify opportunities for achieving wetland re-creation in conjunction with new or
upgraded capital flood defence schemes.

7. To predict wetland type(s) and areas likely to be re-created, and their relationship to
national and local Biodiversity Action Plan targets.

8. To produce recommendations for the implementation of a wetland recovery strategy in
the Severn/Avon floodplain, and to indicate possible future areas of work.

Note. All maps of sites referred to in the text are placed at the back of this report. Other
figures (ie river water levels) are placed within the text.



2 The past and current status of wetlands in the Severn
and Avon Vale Natural Area

2.1 The past status of wetlands within the Severn and Avon Vale Natural
Area

The Severn and Avon Vales Natural Area is centred on the broad flood plain of the Rivers
Severn and the Warwickshire Avon (Figure 2.1). The Natural Area covers more than 2000
square km and lies mainly in Worcestershire and Gloucestershire with small areas in
Warwickshire and South Gloucestershire (the former County of Avon). The Natural Area
crosses the mouth of the Bristol Avon to include the low lying peat wetlands of the Gordano
Valley. This area is not included within this study.

Much of the landscape of the Natural Area is a low-lying, undulating plain through which the
Rivers Severn and Warwickshire Avon and their many tributaries flow. Historical data on the
location and extent of wetlands with the Severn and Avon Vale are incomplete and scattered,
and an overall assessment of the past wetland resource within the Natural Area is not
available. However, it is likely that the majority of the floodplain of these rivers as depicted
in Figure 2.2 was once wetland. Before the widespread influence of human activities there
would probably have been a wide diversity of natural wetland habitats. These would have
reflected the different hydrological and soil conditions (see Table 4.1 for target habitat
requirements) across various stages of vegetation succession, from deep open water habitats
to wet woodlands. In addition to the rivers and streams themselves, with their variety of
physical features, such as riffles and pools, habitats would have probably included ox-bow
lakes, swamp communities with stands of tall emergent vegetation (eg reedbeds), carr
woodlands and mature stands of wet woodland. Alder and willow would have been the
predominant species of the wet woodlands, which would have probably covered a large
proportion of the floodplain.

The clearance of the wet woodlands and the advent of wide-scale pastoral farming in Roman
times subsequently led to the creation of semi-natural wet grassland habitats on the Severn
and Avon floodplain and the lower reaches of the Teme. By the 6™ century the majority of
land in the Severn Vale had been turned to agriculture (GWT 1981). Initially most of the land
was pastureland for livestock, but after the Anglo-Saxon invasion of 577 AD large areas of
land were ploughed for cereal production. Nevertheless, until the 18™ century most of the
land in the vale was enclosed and, within Gloucestershire, grasslands continued to cover half
the landscape (Marshall 1789, cited in GWT 1981). Following the Enclosure Acts, most of
the cereal fields were restored to pasture, mainly for dairy farming, and the Severn Vale has
been predominantly grassland since.

Many floodplain grasslands within the Severn and Avon Vales were held as common land
with complex systems of ownership and hay and grazing rights. These historic grasslands,
which to this day are often locally known as hams, were traditionally managed as hay
meadows on a lammas(strip) system with aftermath grazing by commoners. Although partly
man-made, these semi-natural ham meadows were botanically rich and the pattern of tenure
provided an open field landscape that was favourable for breeding waders and wintering
waterfowl. The hams were also associated with extensive ditch/rhyne systems. Where these



maintained high spring and summer water levels they provided valuable wildlife habitat,
especially for invertebrates.

Successive river engineering, land drainage and reclamation has reduced the extent of
wetland within the Natural Area. Information on such events is incomplete but it is likely that
many wetlands have been lost as a direct result of land drainage and flood prevention
schemes in the 18" and 19™ centuries. For example, Pitt (cited in Green and Westwood 1991)
stated in 1813 that the Earl of Coventry at Croome was an especially skilful drainer: “his part
of the country was a morass not half a century back, and is, at the present time (though
formerly on morrish soil) perfectly dry, sound for sheep and cattle”.

One of the last great wetlands to be lost was that of Longdon Marsh. This was formerly
referred to as "The Great Marsh of Worcestershire" and was of considerable ecological
importance. Some plants that occurred, which are now scarce or absent in Worcestershire,
included sea club-rush Scirpus maritimus, marsh pea Lathyrus palustris, brown sedge Carex
disticha, meadow thistle Cirsium dissectum, yellow loostrife Lysimachia vulgaris, narrow-
leaved water-dropwort Oenanthe silaifolia, parsely water-dropwort Oenanthe lachenalii,
great burnet Sanguisorba officinalis, golden dock Rumex maritimus, flowering rush Butomus
umbellatus, water-violet Hottonia palustris and bladderwort Utricularia sp. (Lees 1867,
Green and Westwood 1991). The marsh was also of considerable importance for its birds and
was said by Harthan (1947, cited in Green and Westwood 1991) to be rich in waterfowl and
to contain extensive reedbeds with bearded tit, bittern and marsh harrier.

In the 17" century the marsh extended over 10,000 acres and was the remains of the great
tidal estuary of the Severn above Gloucester (Green and Westwood 1991). The area was
difficult to drain and although surveyed in 1763 and 1788, the first major drainage scheme
was not started until 1861 and 1866 when operations were carried out under the Land
Drainage Act. This partially failed but by 1872 the marsh had been enclosed and drained.
Over the subsequent 100 years the drainage has been improved by various schemes, including
the recent deepening of Longdon Brook in 1986. The area still regularly floods in winter (see
Chapter 12) but the period of inundation has declined substantially and the land is now
sufficiently dry in spring for the cultivation of cereals on some parts of the marsh.

Drainage improvement schemes throughout the Severn and Avon Vales have continued up to
the present day and some important wetlands have only been lost in recent decades. For
example, Elmore Marsh was drained in the 1960’s (GWT 1981).

Previously winter floods were an important component of the annual farming cycle as these
deposited nutrient-rich silt that fertilised the land. However, the use of modern fertilisers is
more efficient and winter flooding is no longer beneficial as it prevents the use of the land by
stock in winter and can delay farming operations in spring. Consequently, many of the
original flood meadows have now been protected to some degree by flood embankments.
Although most of these do not provide complete protection, they have reduced the frequency
of flooding and encouraged within-field drainage with consequent loss and deleterious
changes to the hydrology and ecology of the floodplain wetlands.

Wetland habitats have also been significantly affected by navigational improvements to the
River Severn and Avon. The Severn has been an important transport route from Tudor times
and was regularly travelled by shallow-draught boats from Bristol to Welshpool in the mid-
18™ century (Green and Westwood 1991). Despite this, early navigational improvement



schemes, such as an attempt to obtain a Navigation Act in 1786 were blocked by local boat-
owners who feared for their livelihoods and landowners who were concerned about potential
flooding. During these times the effects of the tides were considerable, with high spring tides
reaching up to Upton-upon Severn. This backed-up the freshwater, leading to a river level
increase of 18 inches at Worcester. Consequently, brackish water reached far inland and
plants associated with coastal conditions, such as the sea club-rush Scripus maritimus
occurred along the Severn and surrounding wetlands (eg 1[1jarts of Longdon Marsh). However,
the Severn was slowly improved for navigation in the 19" century, and tidal influences were
substantially reduced with the building of locks and weirs. This resulted in a permanent loss
of brackish wetland habitats and maritime plant species above Gloucester.

Unlike the Severn, the Avon has a long history of navigable improvement, starting in 1636
and now has a large number of locks and weirs. It has also been repeatedly dredged over the
last three centuries.

The construction of reservoirs higher up the Severn catchment also affected the river through
changes in its flooding and flow regime. In particular, the construction of Lake Vyrnwy and
other reservoirs in central Wales reduced spring and summer floods, which were previously
common and probably contributed to high floodplain groundwater levels.

As a result of these navigational improvements and impoundments the hydrological and
ecological character of the Severn and Avon floodplain habitats are likely to have been
further changed and many wetlands lost. Changes in river flows and the reduced tidal
influence also led to a decline in migratory fish populations such as salmon, trout, lamprey,
eels (elvers), allis shad and twaite shad.

In addition to the effects of historic and large-scale river engineering and drainage schemes,
many wet grassland have been degraded or lost as a result of recent agricultural
improvements (GWT 1981). Such improvements include the simple clearance and deepening
of ditches, installation of field drains, fertilisation, re-seeding, use of herbicides and a switch
from hay cropping and grazing systems to silage production. Thus, although such areas may
continue to flood in winter, their characteristic wet grassland communities have been lost.
Furthermore, many of the areas with the best flood protection have been converted to arable
farmland or market gardening.

Some increases in wetland habitats have occurred as a result of human activities in recent
centuries. These have mostly been the result of the excavation of clay or gravel pits that have
subsequently been flooded. These formed new marshland, open water and wet woodland
habitats of some ecological importance. In Gloucestershire and along the Severn, some pits
excavated to provide clay for bricks and tiles were also planted with osier willows.

In general, although poorly documented, it is clear that human activities over the last few
centuries have profoundly changed the majority of wetlands within the Severn and Avon
Vale Natural Area. Many wetlands have been entirely lost, whilst the majority of the
remaining areas have been degraded and are consequently now of low ecological value.
Although many important wetlands remain within the area, these constitute a small remnant
of their former extent.



2.2  The current status of wetlands within the Severn and Avon Vale
Natural Area

2.2.1 Rivers and streams

The main remaining wetland habitats within the Natural Area consist of rivers and streams:
principally the Severn, Avon and Teme, as well as several canals, all of which are important
wildlife corridors. Of these, the Severn has been altered considerably by man (as described
above), with water levels highly influenced by impoundments in the upper catchment and,
below Stourport-on-Severn, the river is largely controlled by a series of locks and weirs, so
that it runs broad and deep between fairly high banks. The water is too deep and turbid for
aquatic plants to grow, except near the bank. A narrow fringe of emergent vegetation, such as
branched bur-reed Sparganium erectum and purple-loosetrife Lythrum salicaria is common,
but the banks are prone to erosion from floods and boat wash and bare areas are often
dominated by ruderal weeds. A narrow band of willow, alder and hawthorn scrub is often
present, though below Worcester the river is much more open and bordered by extensive
flood meadows (see below).

Although nutrient levels are fairly high, water quality corresponds to River Ecosystem Class
2 (ie water of good quality — suitable for all fish species). The Severn is important for
migratory fish, including salmon, eel, river and sea lamprey and twaite and allis shad as well
as resident game fish such as brown trout and a variety of coarse fish.

The River Avon also meandered over a wide flood plain and its channel has been similarly
modified by locks, watergates, dredging and improvements to the banksides. Consequently,
within the Natural Area, the river is fairly broad, slow-flowing, deep and bordered by steep
banks of variable height, depending on the distance and fall to the nearest weir. The river runs
over Lower Lias Clays that are naturally fairly rich in nutrients, but it also suffers some
eutrophication from sewage discharges. Below Leamington Spa the river had a Chemical
General Quality Assessment grade of C (Fair) in 1996, whilst most of the tributaries within
the Severn and Avon Vale were of grade B (Good) (Environment Agency 1998). Biological
General Quality Assessments were mostly grade B (Good) below Stratford-upon-Avon, but
some stretches and tributaries were only of grade C (Fair).

The eutrophic conditions together with dredging and disturbance from boat traffic creates
turbid waters that are largely unsuitable for aquatic plants. However, floating and emergent
plants of eutrophic conditions, such as yellow water-lily Nuphar lutea, common club-rush
Schoenoplectus lacustris, great yellow-cress Rorippa amphibia, arrowhead Sagittaria
sagitifolia and branched bur-reed Sparganium erectum are common on the muddy margins.
Reeds also occur in thin bands along the shallows. Scrub vegetation along the river bank
includes scattered hawthorn, blackberry, dog rose and willow. Pollarded willows are
abundant and grow along the riverbanks and elsewhere. English alder also grow in some
places and form mature trees.

In contrast to the Severn and Avon, the River Teme, has remained relatively natural. It is
fairly free from pollution and complies with River Ecosystem Classification Class 2 over the
majority of its catchment (NRA 1995b). Consequently, it has been designated, throughout its
length, as an SSSI as it is one of the best examples of a Type VI river — a large river over
sandstones, mudstones and hard limestones (NCC 1989). It supports a rich aquatic flora and
fauna and is important for salmon, twaite shad, bullhead and sea lamprey (English Nature



1997). The otter population, which survived on this river during the decline of the 1970s-80s,
has acted as a source for recolonisation of the Severn and Avon.

2.2.2 Non-riverine wetlands

Remnants of non-river remnant wetland habitats occur across the Natural Area and include a

wide range of vegetation types, including - neutral grassland, swamp, mire and saltmarsh

(Table 2.1).

Table 2.1. Wet grassland, swamp, mire and saltmarsh habitats that occur within the
Severn and Avon Vale Natural Area (English Nature 1997)

Community

National Vegetation Classification (NVC)
communities (Rodwell 1991 et seq.)

Wet grassland

Flood meadows

MG4 Meadow fox-tail — great burnet

Dairy and fattening pastures™

MG6 Rye grass — crested dog's-tail

Water meadows

MG8 Crested dog's-tail — marsh marigold

Tussocky wet meadows™

MG?9 Yorkshire fog — tufted hair-grass

Ordinary damp meadows*

MG10 Yorkshire fog — soft rush

Inundation grassland

MG11 Red fescue — creeping bent - silverweed

Inundation grassland

MG13 Creeping bent — marsh fox-tail

Swamp

Reedbed S4 Common reed
Tall sedge meadows S7 Lesser pond sedge
Reedmace swamp S12 Reedmace

Common spike-rush swamp

S19 Common spike-rush

Other

S23 Other water margin vegetation

Mire

Western-fen meadows

M23 Soft rush — common marsh bedstraw

Litter and wet Culm grassland

M?24 Purple moor-grass — meadow thistle

Saltmarsh

SM6 Small cord-grass

SM10 Common saltmarsh grass

SM13 Common sea-lavender — thrift

SM23 Reflexed saltmarsh grass

SM?24 Halberd-leaved orache — common couch

Note: * agriculturally improved grassland.

There has not been a comprehensive survey of the extent of these habitats according to the
Severn and Avon Natural Area profiles. Most existing habitat data have been collected on a
county basis and habitat definitions and survey methods differ between these. It is therefore
difficult to assess the current extent of wetland habitats on a Natural Area basis.



However, a review of habitats in Worcestershire according to Natural Areas has recently been
prepared as part of the development of a county Red Data Book (Fraser in prep.). This has
utilised data from a number of surveys, including a Phase I survey completed in 1978, which,
although out of date, is considered to be accurate in general terms. This has been augmented
by a number of specific habitat surveys, some of which have been based on the NVC
(Rodwell 1991 et seq.).

In Gloucestershire a habitat survey was carried out in 1981 (GWT 1981). However, this is
now rather out-of date and was carried out before the NVC and Severn and Avon Vale
Natural Areas were devised. A more recent account of habitat extent is given in Cordrey
(1996) and GBWG (1998) as part of an audit of biodiversity in the south-west. However,
again these habitat accounts are based on counties rather than Natural Area boundaries and do
not follow the NVC or provide detailed definitions of habitat types. The results of these
surveys are summarised in Table 2.2 for wetland habitats.

Table 2.2. The extent of wetland habitats in the Severn and Avon Vale Natural Area
within Worcestershire and Gloucestershire

Extent (hectares)
. Severn and Avon Vale
Habitat Natural Area within Gloucestershire
Worcestershire (Cordrey 1996)
(Fraser in prep.)
Rivers and streams ? 5306 km
Lowland still water ? 950
Neutral wet grasslands ? 10,250*
e MG4 77 ?
e MG5 49 ?
o MGS 0 ?
e MG9/10 34 ?
e Other grasslands of 70 ?
conservation interest
Reedbed 25 9
Marshes and fens 115
Wet woodland 127 Local patches on stream-sides
and river banks (GWT 1981)
Saltmarsh Small areas of inland marsh at 264
Upton pools

Note: * 441 ha in GWT (1981) which includes lowland meadows and hams that predominantly occur
within the Severn and Avon Vale Natural Area.

Due to the lack of available data it is not possible to map the location of all the currently
existing wetlands within the Severn and Avon Vale Natural Area. However, data have been
collated from English Nature, the Gloucestershire Wildlife Trust and Worcestershire Wildlife
Trust to compile a map of existing wetlands that have been designated as SSSIs or County
Wildlife Sites (Figure 2.2). Summary details of these sites are provided in Appendix 2. These




wetlands are likely to represent the majority of wetlands currently within the Natural Area
that are of particular ecological importance.

It is clear from Figure 2.2 that, although the remaining non-river wetland habitats are widely
distributed across the Natural Area, the majority lie on the floodplain of the Severn and Avon
rivers. This is because, despite river engineering and the creation of floodbanks, the Severn,
Avon and lower parts of the Teme still regularly flood large areas most winters. Some areas
also receive groundwater baseflows where these overlie permeable gravels that are in
hydraulic continuity with the river.

Also, these river valleys are still mainly used for pastoral or mixed farming enterprises.
Therefore wet grassland habitats are relatively widespread within the Natural Area. Some of
these are remnants of the traditional ham meadows (described above) and are of considerable
botanical importance. These are typically species rich flood meadow communities
characterised by the presence of meadow foxtail Alopecurus pratensis and great burnet
Sanguisorba officinalis (NVC MG4) and often hold the nationally scarce narrow-leaved
water-dropwort Oenanthe siliafolia. Some also hold important populations of breeding
waders, such as redshank, curlew and lapwing, or wintering waterfowl. Six of these have
been designated as SSSIs: Upham Meadow and Summer Leasow, Rectory Farm Meadows,
Upton Ham, Chaceley Meadow, Ashleworth Ham, and Severn Ham.

Some small patches of other semi-improved grasslands or neglected grasslands also remain.
of'these, tussocky grasslands, with tufted hair-grass Deschampsia cespitosa (MG9) or soft-
rush Juncus effusus (MG10), are favoured breeding sites for waders. However, the majority
of the remaining wet grasslands in the Natural Area have been agriculturally improved and
are of little botanical interest. Nevertheless, some of these improved grasslands still regularly
flood in winter and these are often favoured feeding areas by grazing wildfowl, especially at
sites, such as Walmore Common (see chapter 13), that are close to the Severn Estuary.

Although detailed information is lacking, it is clear that the extent of marsh and fen habitats
within the Severn and Avon Vale Natural Area is very limited. Overall it is considered that
there are no more that 34 hectares of reedbed within the whole Natural Area (Table 2.2) and
this mostly consists of small and fragmented marginal stands that are likely to be of low
conservation value. Similarly, the apparently large area (115 hectares) of other marshland and
fens habitats in the Worcestershire part of the Natural Area consists of a large number of very
small sites, many of which are little more than narrow margins to rivers and streams (Fraser

in prep.).

Some areas of saltmarsh and regularly inundated upper saltmarsh grasslands occur on the
lower reaches of the Severn and the Severn estuary. These habitats straddle the transition
between the Severn and Avon Vales and the adjoining Severn Estuary Maritime Natural Area
and can be considered common to both.

Several standing water bodies are found in the Natural Area, most of which are man-made.
Of those within the Severn and Avon floodplain, most were formed as a result of past sand,
clay or gravel extraction and several have been designated as SSSIs (ie Frampton Pools,
Northwick Marsh and Grimley Brick Pits). Many of these are particularly valuable for
breeding/wintering wildfowl and waders. Others are of botanical importance, for a number
of nationally scarce plants or their associated wet woodland habitats. Many of the pits were
planted and managed as osier beds or have become overgrown with willow carr and alder



woodland as a result of natural succession. Consequently the majority of wet woodland
habitats within the Natural Area are now found in such former pits.

Other man-made wetlands include the freshwater and brackish pools and scrapes created by
the Wildfowl and Wetlands Trust at Slimbridge in Gloucestershire. This site also has
important grazing marshes and lies within the Upper Severn Estuary SSSI and is of particular
importance for its wintering waterfowl (including Bewick’s swans and white-fronted geese).
The pools also hold a significant population of the nationally rare plant, grass poly Lythrum
hyssopifolia whilst the surrounding ditches are important for invertebrates and water vole.

2.3 The status of target species within the Severn and Avon Vale Natural
Area

2.3.1 Breeding waders

Wet floodplain grasslands provide suitable breeding habitats for a number of waders,
including curlew, lapwing, redshank and snipe. Such species were probably once numerous
in the Severn and Avon Vale before the widespread drainage and agricultural improvements
of grasslands over the last couple of centuries. Nevertheless, small numbers of breeding
waders have remained at some sites. In 1982 a national survey of waders breeding on lowland
wet grasslands found 125 pairs within the Severn Vale (Smith 1983).

However, the 1982 survey was incomplete and a repeat survey with better coverage was
carried out by the RSPB in 1995 (Quinn 1995). This survey covered 7,014 hectares over 84
sites within the NRA River Severn Lower Reaches catchment boundary and along the River
Avon to Evesham. This survey found 227 pairs of breeding waders (excluding
oystercatchers) consisting of 115 pairs of lapwing, 69 pairs of redshank, 42 pairs of curlew
and one pair of snipe. It is considered that this is probably close to the true population size for
the Severn Vale.

Despite the higher number of birds found in the 1995 survey, it is apparent that breeding
wader populations are relatively low for the size of the area. Mean density estimates on
suitable habitat were only 1.9 pairs per km® for lapwing, 0.9 per km” for curlew and 1.4 pairs
per km” for redshank. Snipe densities were negligible. According to Quinn (1995), these
densities are much lower than those found in the best sites in England, though close to those
found on the Somerset levels in 1982 (Smith 1983). Only one site, the Wildfowl and
Wetlands Trust reserve at Slimbridge, had breeding densities close to those of the best sites in
England, such as the Ouse Washes and Nene Washes.

On the basis of current criteria no sites qualified for national importance (these criteria were
set in 1982 and may now be too stringent). Four sites qualified for regional (Severn Trent)
importance for their breeding redshank in 1995: New Grounds, Slimbridge, Upham Meadow
and Summer Leasow, Bredon’s Hardwick (East) and Aylburton Warth. Four other sites were
of divisional (River Severn Lower Reaches) importance: Bredon’s Hardwick (west) for
lapwing, and Saul Warth, Upton Ham and Severn Ham for redshank.

It is also apparent from a comparison of 28 sites that were covered by both the 1982 and 1995
surveys that waders numbers are declining on most sites (Table 2.3). Although there is little
difference in the total numbers, a more general decline is obscured by a contrasting increase
at Slimbridge as a result of active management for breeding waders. With the exclusion of



Slimbridge, it is apparent that numbers fell on the remaining 27 sites from 117 in 1982 to 78
in 1995, a decline of 33%. For each species, this consisted of declines of —80% for snipe
(from 5 pairs to 1 pair), -30% for redshank, -36% for lapwing and -13% for curlew.

Although, these declines may have been partly exaggerated by the particularly dry spring in
1995, it is clear that wader numbers are continuing to decline in the Severn Vale, and
probably over the entire Natural Area. This long-term decline is typical of wader populations
over much of southern England and is mainly due to continued habitat loss and degradation.
This is primarily the result of agricultural improvements, including the drainage and re-
seeding of fields, use of fertilisers and conversion of hay fields and pastures to silage or
cereal production. In particular, such improvements result in the loss of rough, wet and
tussocky grassland, which is the favoured breeding habitat for waders, especially snipe.

Table 2.3. Numbers of pairs of waders surveyed in 1982 and 1995 in the Severn Vale
(Source: Smith 1983, Quinn 1995)

Grid

Site Lapwing Snipe Curlew Redshank
reference
1982 | 1995 | 1982 | 1995 | 1982 | 1995 | 1982 | 1995
Kempsey Upper Ham S0O849501 | O 0 0 0 0 0 0 0
Ashmoor Common S0O853467 | 2 5 0 0 1 0 3 0
Kempsey Lower Ham S0845485 | 0 0 0 0 0 0 0 1
Rhydd Meadows SQ843452 | 8 0 0 0 1 1 3 0
Clifton Meadows SO840465 | 8 0 0 1 9 2 7 0
Ryall's Court Farm SO850420 | 0 0 0 0 3 0 0 0
Severn Stoke Ham (Northfield) | SO850435 | 4 0 0 0 0 1 0 1
MythePool SO878355| 3 2 0 0 1 1 1 0
Bow Farm SO873364 | 0 6 0 0 0 1 0 2
Longden Brook SO860365 | 6 5 0 0 0 3 0 0
Upham & Summer Leasow SO915375| 6 4 1 0 1 3 10 9
Eckington Marshes S0913417| 0 3 0 0 0 2 0 0
Gooseham &Aysham S0925425 | 0O 0 0 0 0 1 1 2
Falfield Area, Lower Stone ST681940 | 0 0 0 0 0 0 0 0
New Grounds, Slimbridge ST685970 4 23 0 0 0 0 1 15
Elmore Back SO770160 | 2 0 0 0 0 0 0 0
Saul Warth SO741075 | 4 5 0 0 0 0 3 5
Walmore Common SO745150 | 3 2 2 0o ]o o1 |o
Minsterworth & Corn Ham SO800170 | 0 0 0 0 1 0 0 0
Port Ham S0O820190 | 0 0 0 0 0 0 0 0
Maisemore Ham S0820205 | 0 0 0 0 0 0 0 0
Sandhurst — Maisemore Park | SO820225 | 0 0 0 0 1 0 0 0
Ashleworth & Hasfield Ham S0833264 | 7 4 2 0 2 1 3 0
Chaceley S0O856293 | 0 0 0 0 1 1 0 0
Severn Ham SO885325| 0 0 0 0 1 1 1 3
Carrant Brook S0903337 | 0 0 0 0 0 0 0 0
Coombe Hill Canal SO870270 | 2 0 0 0 1 2 0 0
Canal, parkened bridgeto .... | SO782116| 1 0 0 0 0 0 0 0
TOTAL 60 59 5 1 23 20 34 38
Total excluding Slimbridge 56 36 5 1 23 20 33 23

Note:

'Data provided by RSPB (Barber pers comm.) as data included in Quinn (1995) are incorrect.




2.3.2 Wintering waterfowl

The Severn and Avon Vale Natural Area holds large populations of wildfowl during the
winter. In particular, flooded grasslands in winter are the main habitat of grazing wildfowl
(eg swans, geese and wigeon) and are also used by dabbling species (eg mallard, teal,
shoveler and pintail). The populations of several of these species are fairly dispersed and
winter counts from the floodplain are incomplete. However, several sites that are of particular
importance and probably hold a high proportion of the population in the Natural Area are
routinely monitored by the national Wetland Bird Survey (WeBS). Mean peak numbers for
these sites and the Severn vale as a whole from 1989-90 — 1993-94 are provided in Table 2.4.

On the basis of these sites alone the Severn Vale support internationally important
populations (ie >1% of the NW European winter population) of Bewick’s swan and gadwall
and nationally important populations (ie >1% of the national winter population) of white-
fronted goose, wigeon, teal, pintail, shoveler and pochard.

Of these sites the Wildfowl and Wetlands Trust Reserve at Slimbridge is by far the most
important. It is internationally important for Bewick’s swan and gadwall, and of national
importance for white-fronted goose, wigeon, teal and pochard. The reserve forms part of the
Upper Severn SSSI, SPA and Ramsar site. Walmore Common is also of international
importance for Bewick’s swans and is designated as a Ramsar site for this reason (See
chapter 17). These birds are part of the same population that occurs at Slimbridge as birds
move between sites to feed and roost. Although this population appears to have fluctuated in
recent years, no clear trend in wintering numbers is apparent (Cranswick and others 1995).
However, numbers of Bewick’s Swans have declined since peaks in 1990-91 in the Avon
Valley. Data on population trends on other species on floodplain sites with the Vale are not
currently readily available.

Deeper permanent standing water bodies, such as flooded gravel and brick pits are also used
by dabbling species as well as diving ducks such as pochard and tufted duck. Some grazing
species, such as wigeon also use these as roost sites. Although none of these are of
international or national importance, some have been designated as SSSIs at least partly on
the basis of their winter wildfowl populations (Appendix 2). Data on population sizes and
trends are not currently readily available for these sites.



Table 2.4. Mean peak numbers of wildfowl counted by WeBS in the Severn Vale from 1989-90 to 1993-94 and their significance with
respect to national and international populations (Source: Quinn 1995)
Populations of national importance (ie >1% of population) are indicated in italics and populations of international importance are underlined.

Walmore Wylmer Coombe Ashleworth WWT Upham Mean Peak % of NW
. . & Hasfield . . Meadow, for the % of GB
Species Common Common Hill Canal Ham Slimbridge Twyning Severn population Europ.e

(SO7415) (SO7411) (SO8626) (SO8326) (SO7105) (S09035) Vale population
Little grebe 1 9 3 0.1 0
Cormorant 20 13 21 0.2 0
Mute swan 12 9 11 119 11 137 0.5 0
Bewick’s swan 134 28 9 6 286 328 4.7 1.9
Whooper swan 2 2 0 0
Greylag goose 1 39 292 293 0.3 0.3
White-fronted goose 2,950 2,950 49.2 0.7
Canada goose 2 16 346 176 393 0 0
Shelduck 24 31 6 210 214 0.3 0
Wigeon 500 213 1,470 2,867 78 4,043 1.4 0.5
Gadwall 26 12 320 7 336 4.2 1.3
Teal 123 134 677 1,745 14 2,119 1.5 0.5
Mallard 35 4 64 339 2,150 97 2,417 0.5 0
Pintail 110 9 93 266 369 1.3 0.5
Shoveler 12 2 44 58 5 92 1 0.2
Pochard 38 2 1,168 42 1,208 2.7 0.3
Tufted duck 2 344 29 349 0.6 0
Coot 1 1 33 115 121 0.1 0




2.3.3 Otter

The otter was relatively numerous and widely distributed over Britain until at least the mid-
18™ century, but subsequently declined considerably as a result of hunting pressure
combined, since the 1950s, with the effects of organochlorine pollution of rivers (Harris and
others 1995). As a result, by the early 1970s the otter was absent from most of lowland
England, including the lower reaches of the Severn and Avon, but survived in the Teme
catchment (Strachan and Jefferies 1996). However, a slow recovery has commenced since the
early 1980s and there is recent evidence that otters are present on the Severn and Avon in
Warwickshire and Worcestershire (unpublished Worcestershire Wildlife Trust data) and
Gloucestershire (unpublished Gloucestershire Wildlife Trust data), albeit probably in small
numbers.

It is believed that the core population on the River Teme has been the source population for
this recovery. Furthermore, the Severn and its tributaries has been recognised as a key
recovery ‘gateway’ linking the otter populations of mid-Wales to the currently unoccupied
waterways of southern and eastern England (GBWG 1998).

Various actions have been carried out to support the recolonisation of the Rivers Severn and
Avon catchments, including the Vincent Wildlife Trust’s Otter Haven Project and, since
1990, the Otter and Rivers Project, run by the Royal Society for Nature Conservation, and
locally in conjunction with the Worcestershire Wildlife Trust, Environment Agency, Severn
Trent Water plc and Fuji Hunt Ltd (The River Severn Otter Project).

2.3.4 Water voles

At the turn of the century the water vole was an abundant and widespread species in suitable
habitats in England. However subsequently the species has undergone a long-term decline.
Since 1900, at least 69% of occupied water vole sites in Britain have been lost (Strachan and
Jefferies 1993). Furthermore, the decline is continuing and Strachan and Jefferies have
calculated that by the end of the century 94% of formerly occupied sites may be lost.

The national water vole survey in 1989-90 reported that, although suitable water vole habitats
occur along the Severn, Avon and Teme, populations appear to be small and fragmented.
More recently, a 1997 survey of water voles in Gloucestershire revealed that the species is
now absent from 75% of sites previously occupied in 1984 (Gloucestershire Wildlife Trust in

prep.).

There is currently inconclusive proof of the cause of this species’ national decline, but
predation by mink, habitat destruction and disturbance, organochlorine pollution, increased
cattle grazing on river banks and climate change have been proposed as causal factors (Harris
and others 1995).



3  Stage 1 identification of candidate sites for wetland
re-creation

3.1 Factors governing the suitability of areas for wetland re-creation
The evaluation has been carried out by a two-stage process using two levels of criteria. The

first stage aimed to identify large areas of the Severn and Avon Vales study area that are of
general suitability for wetland re-creation as judged against the following factors:

. Topography

J Current land-use

J General geology and hydrogeology (including potential ground-water sources)
o General soil suitability

o Flooding regime

J Size

For each factor (other than size) maps were produced of areas that were considered to be
suitable or unsuitable for wetland re-creation according to the criteria outlined below.

3.2 Topography

The main aim of this project has been to identify large areas of lowland floodplain habitats
that may be suitable for wetland re-creation. Therefore, land within the current floodplain
was firstly identified. The maximum extent of the floodplains of the River Severn, River
Avon and their tributaries are indicated in Figure 2.2 according to the Land Drainage Survey
Section 24 (5) maps. It should, however, be pointed out that these maps were produced in the
1980s and are now considered to be out of date, especially following the flood events of
1998. More detailed and accurate maps are currently available for some sections of the study
area and these were consulted for evaluation of the Stage 2 criteria. Nevertheless, for the
purpose of this stage of the project the Section 24 maps were considered to be sufficiently
accurate to indicate approximate extent of floodplains.

3.3 Land-use

Areas were considered to be unsuitable for wetland re-creation if they contained significant
areas of forest or urban development.

3.4 General geology and hydrogeology

The geology of the Severn and Avon valleys essentially comprises Triassic Mercia
Mudstones and Jurassic Lower Lias Clays overlain by patchy Quaternary Alluvium and
Gravels. Triassic Sandstone outcrops in the very north of the Study Area.

The Triassic Mercia Mudstones comprises mainly reddish brown mudstones and silty
mudstones, with occasional bands of sandstone and siltstone. They are present beneath much
of the area west of the River Severn, and are regarded by the Environment Agency as a Non-



Aquifer, generally exhibiting negligible permeability and containing insignificant quantities
of groundwater flow. Springs are rare but locally significant. However, where the sandstones
bands (‘skerries’) are sufficiently thick, groundwater supplies for local use may be frequent,
although yields are not high. The Arden Sandstone is about twelve metres thick and is the
most prominent sandstone in the Mercia Mudstones. This sandstone has a relatively high
permeability, and is important for both local supplies and in supplying baseflow to rivers.
For these reasons the Arden Sandstone is classified as a Minor Aquifer.

The Triassic Sherwood Sandstones are a Major Aquifer, but are only present in the very north
of the Study Area. They comprise poorly cemented, locally pebbly sandstones with thin beds
and lenses of mudstone. Permeabilities are high and the aquifer is able to support large public
water supply abstractions and river baseflows.

The Jurassic Lower Lias strata comprise a thick sequence of low permeability mudstones
which are occasionally separated by limestone bands of variable thickness. It is present
beneath much of the area east of the River Severn, and is regarded by the Environment
Agency as a Non-Aquifer. The limestone bands may be utilised for small local supplies.

The Quaternary Alluvium and Gravels are generally thin and variable in nature but exhibit
moderate permeabilities and are in hydraulic continuity with the surface watercourses. They
are therefore regarded by the Environment Agency as a Minor Aquifer, and are locally
important in the small supplies they can yield to individual abstractors.

Baseflow from groundwater can be an important contributor to a wetland’s water-balance.
For the purposes of the Stage 1 Assessment, it has been assumed that wetland re-creation is
likely to be most feasible in areas classified by the Environment Agency as Major or Minor
Aquifers. These strata and deposits contain significant volumes of groundwater and exhibit
moderate or high permeabilities.

In the Severn and Avon valleys the Major and Minor Aquifers include the Triassic Arden and
Sherwood Sandstones and the Quaternary Alluvium and Gravels. The approximate extent of
these strata and deposits are shown in Figure 3.1. This map is based on the published
1:100000 scale Groundwater Vulnerability Maps published by the Environment Agency
(Sheets 29, 30 and 37). However, it is important to be aware that local conditions
occasionally permit the development of wetland conditions in areas underlain by Non-
Aquifers.

Also shown in Figure 3.1 are the locations of 35 Sites of Special Scientific Interest and three
other sites that were included in two recent studies let by the Environment Agency
(Aspinwall & Co 1995; Water Management Consultants 1998). These sites are regarded by
the Environment Agency as important wetland sites which potentially have significant
groundwater inputs. Their distribution indicates that on hydrogeological grounds efforts to
re-create wetlands should be concentrated on areas of Quaternary drift deposits alongside the
major watercourses.

3.5 General soil suitability

The soil series maps drawn by the Soil Survey of England and Wales (1984, scale 1:250000,
sheets 3 &5) were inspected in order to identify those soil series which occur within the
Natural Area and which would be inappropriate for wetland creation purposes. It was



considered that all categories of pelosol, brown earth, gley and peat soils would be suitable
for some form of wetland creation, if a range of target habitats including wet grassland,
reedbed, fen and wet woodland were all to be included.

The soil types which were considered less amenable for wetland creation were those
comprising undeveloped soils lying over rock, such as the rankers and rendzinas and also the
podzols. These latter soil types do not occur to any great extent within the Natural Area.
There are some local patches of rankers alongside the Bristol Channel, and rendzinas on the
margins of the Cotswolds and on Bredon Hill, which could be excluded at this stage, but
these are also classed as unsuitable due to local topography. The one significant zone of
podzol in the area which occurs on the edge of the Malverns has already been excluded as it
is a block of woodland.

It was not considered useful therefore to map in detail the unsuitable soils at this stage. Soil
suitability is considered in more detail in Stage 2 of investigation where higher resolution soil
maps have been used.

3.6 Flooding regime

Information provided by Jim Crabbe of the Environment Agency on flood prevention
measures and flooding frequency was used to supplement the Land Drainage Survey maps
(see 3.3 above) to identify those areas of the floodplain that flood in most years. Areas that
may have the potential for increased flooding because they are suitable sites for managed
retreat were also identified.

3.7 Size

It is well established that a single large area of habitat is generally of higher overall
ecological value than numerous smaller sites of equal total area. This is principally because
large sites are less susceptible to external influences (eg pollution or disturbance) and can
hold larger and therefore potentially more viable populations of species. Potential sites for
wetland re-creation were, therefore, ranked according to their size. Sites less than 20 ha were
considered to be unsuitable, although in practice such sites were not identified by this wide-
scale study.

3.8 Selection of candidate sites

Wetlands may potentially be re-created on areas with high water tables (ie overlying shallow
aquifers) or surface water inputs in areas of the floodplain that are not forested or under
residential or industrial development. The application of the Stage 1 criteria has, therefore,
indicated that there is a large extent of suitable land that may be potentially used for wetland
re-creation in the Severn and Avon Vale Natural Area (Figure 3.2).

From this large area a manageable number of candidate sites were identified for further
investigation in Stage 2 of the project. These were selected by visually examining the overlay
map indicating aquifers, areas prone to flooding and areas of unsuitable land-use (Figure 3.2).
Large rural and primarily agricultural areas that are prone to frequent flooding and overly
aquifers were identified. Ordnance Survey 1:50,000 maps were then examined to establish
provisional boundaries for each area. On this basis 18 candidate sites for wetland re-creation



within the Severn and Avon floodplains were identified. These are indicated in Figure 3.3 and
summarised in Table 3.1, with indicative assessments of their overall suitability.

It should be pointed out that the list of candidate sites is not comprehensive and that wetlands
could feasibly be re-created within many other areas within the floodplain. Furthermore,
outside the floodplain, areas on tributaries to the Severn and Avon that are prone to flooding
or poorly drained may be highly suitable for wetland re-creation. Although these have not
been considered by this floodplain study a number of sites may merit future consideration.
According to Andrew Fraser of the Worcestershire Wildlife Trust these could include the
recently drained Bick Marsh (SP110485) and Moor End (SO910575) as well as Huntingdrop
Common (S0930620), Mere Hall (S0955920), Baughton / Smithmoor Common
(SO874410), Mucknell (SO900515) and Feckenham Bog (SP020605). Spring fed wetlands
could also be re-created on many areas of sloping ground above the floodplain but no
information on the location of spring lines was available for this study and therefore such
areas could not be identified.



Table 3.1. Preliminary assessment of the suitability of candidate sites for wetland re-creation on the Severn and Avon floodplain

Site Landuse Hydrogeology Water availability | Approximate area Comments Overall suitability
(flooding regime) (ha)
1. R. Severn: Mostly agricultural, |Underlying aquifer |Unprotected 90 Existing wetland Moderate
Worcester to Holt with scattered with 2 groundwater |floodplain in lower SSSIs: Grimley Brick
(SO836575 - woodlands & urban |fed SSSIs section, floods Pits & Northwick
S0827632) fringe in south regularly Marsh
2.R. Teme & R. Agricultural and Underlying aquifer |Unprotected and 270 Moderate / High
Severn confluence  |rural, but with urban floods regularly
(SO8451) fringes, major A road
and powerlines
3. R. Severn: Upper |Agricultural, Underlying aquifer |Unprotected and 40 Potential flood risk to|Moderate
Ham & Lower Ham |although bounded by floods regularly village
near Kempsey Kempsey village
(SO849 498 &
S0845485)
4. R. Severn: Clifton |Rural and Underlying aquifer |Embanked 190 Low (unless
to Upton on Severn |agricultural, but floodplain, floods 1 embankment is
(S0846502 — gravel extraction near in 4/5 years removed)
S0O855410) Clifton
5. Birch Green Agricultural and rural | Underlying aquifer |Protected floodplain 20 Existing adjacent Moderate
(S0854455) (adjacent SSSI is which only floods in SSSI: Ashmoor
groundwater fed) exceptional events, Common
but poor drainage
6. R. Severn: Upper |Agricultural, but Underlying aquifer |Unprotected 180 Existing SSSI: Upton |Moderate
& Lower Hams at adjacent to small and SSSI (Upton floodplain, floods Ham
Upton on Severn town Ham) is groundwater |regularly
(SO8539) fed
7. R. Severn, Rural agriculture Underlying aquifer  |Protected floodplain, 320 Existing open water |High / Moderate
Ukinghall to but part of area bodies
Tewkesbury floods 1 in 1-2 years

(SO8638 — SO8833)




Site Landuse Hydrogeology Water availability | Approximate area Comments Overall suitability
(flooding regime) (ha)

8. Longdon Marsh  |Rural agriculture Underlying aquifer  |Floodplain floods 1 500 IDB area. Burley High
(S08235) in 1-2 years Dene Meadows SSSI

nearby higher in

catchment
9. R. Severn: Rural agriculture Underlying aquifer |Mostly embanked 1140 Brick pit SSSIs at High
Tewkesbury to floodplain but floods Sandhurst and large
Longford (SO8731 — annually wetland SSSI at
SO8321) Ashworth Ham. IDB

area
10. R. Severn: Rural agriculture and |Part underlying Mostly embanked 480 Existing SSSI at High / Moderate
Coombe Hill disused canal aquifer floodplain but floods Coombe Hill,
(SO8727) annually potential for

expansion?
11. R. Severn: Agriculture and close |No underlying Protected tidal / 320 Moderate
Minsterworth Ham  |to Gloucester, but no |aquifer fluvial floodplain,
(S08016) developments but floods 1 in 2+

years

12. R. Severn: Rural agriculture, but [No underlying Floodplain embanked 610 Moderate/Low
Elmore Back to some roads, villages |aquifer and rarely floods, but
Longney (SO7716 — |and powerlines pumped drainage
SO7513)
13. R. Severn: Rural No underlying River floodplain 210 Existing SSSI & Moderate
Walmore Common aquifer embanked against Ramsar Site; WLMP
(SO7415) tidal floods being prepared by

IDB. Potential for

enlargement ?
14. R. Severn: Awre |Agriculture, no No underlying Protected floodplain 130 Opposite Slimbridge |High (but value may
(SO7108) developments aquifer (but embankment tidal marshes be low)

under review and
potential site for
retreat)




Site Landuse Hydrogeology Water availability | Approximate area Comments Overall suitability
(flooding regime) (ha)
15. Wicksters Brook |Agricultural, No underlying Mostly outside 540 Adjacent to Moderate
and the Moors, scattered housing and |aquifer on the floodplain, but poor Slimbridge SSSI
Slimbridge (SO7405 |some roads majority of the site  |drainage
& S0O7203)
16. Evesham to Mostly rural Underlying aquifer |Mainly unprotected 400 Moderate / low
Birlingham agriculture, but also floodplain, floods
(SP032448 — villages and town of every 1-2 years
SP940437) Pershore
17. Eckington Bridge | Agriculture, but Underlying aquifer |Unprotected 580 Existing SSSIs at Moderate
to Tewkesbury several roads floodplain, floods Rectory Farm
(SP923424 — (motorway) and every 1-2 years Meadows, Upham
S08933) villages and railway. Meadows and
Existing open water Summer Leasow
bodies
18. R. Avon: Bidford |Several roads. Underlying aquifer |Unprotected 450

on Avon to
Offenham (SP0951 —
SP0546)

Villages and small
towns nearby.
Existing open water
bodies

floodplain, floods
every 1-2 years




4  Stage 2 assessment of candidate sites for wetland re-
creation

4.1 Stage 2 criteria

Candidate sites identified as suitable according to the Stage 1 criteria (3.1) were assessed in
more detail according to the following criteria.

. Constraining factors
» land-use (detailed assessment);

= presence of transport and service infrastructures (ie sewers, water mains,
electricity lines, gas mains and oil pipelines);

= presence of important archaeological features;

= flood defence / drainage requirements or opportunities from potential new flood
defence schemes.

J Requirements for each target habitat type (ie wet grasslands, reedbed, wet woodland
and fen)

= detailed soil suitability assessment (eg porosity, hydraulic capacity, pH and
nutrient status);

= predicted water regime (ie assessment of annual summer and winter water
requirements, availability and storage capacity);

= quality of water supply (nutrient status, pH & salinity);

= suitability of existing habitat (including available food resources) / land-use for
wetland habitat re-creation and linkage to or complementarity to existing habitat /
ecological linkages.
o Requirements for target species (breeding waders, wintering wildfowl, otters and
water voles)

= land-use topography;
= linkage to other suitable habitats and populations;
= potential habitat;
= water regime;
= food resources;
= Jack of disturbance.
For each criterion, the area was ranked according to three levels of suitability for the creation

of wetlands: low, medium or high. Further information on the methods used to assess these
criteria are provided below.



4.2 General methods and data sources

Due to the available resources and time-scale this project was primarily carried out as a desk-
study of existing data. Descriptions of the data used and their sources are provided below for
each criterion. It was not within the scope of this study to collect new data or carry out new
detailed analyses of existing primary data sets.

However, the collated data were supplemented with information obtained during brief visits
to the following candidate sites.

o Site 2. R. Teme & R. Severn confluence

o Site 3. R. Severn: Upper Ham & Lower Ham near Kempsey
o Site 6. R. Severn: Upper & Lower Hams at Upton on Severn)
o Site 7. R. Severn, Ukinghall to Tewkesbury

J Site 8. Longdon Marsh

o Site 9. R. Severn: Tewkesbury to Longford

J Site 10. R. Severn: Coombe Hill

o Site 11. R. Severn: Minsterworth Ham

o Site 12. R. Severn: Elmore Back to Longney

o Site 13. R. Severn: Walmore Common

o Site 15. Wicksters Brook and the Moors, Slimbridge

J Site 17. Eckington Bridge to Tewkesbury

Although it was not possible with this study to visit each site, or examine them
comprehensively, these visits were particularly useful in obtaining information on general
land-use (3.3) and existing habitats. Some information on habitats, soils, water-courses and
hydrology characteristics were also obtained from field visits.

Further information was also obtained by consultations with landowners and trustees, IDB
representatives, Wildlife Trusts, the Environment Agency, English Nature and RSPB.

4.3 Constraining factors
4.3.1 Land uses

Broad land-uses were included as a Stage 1 criterion (as described in the preceding section).
Therefore, the main aim of this Stage 2 evaluation was to assess land-uses within and
adjacent to the candidate sites in more detail. Thus each area was assessed in terms of the
presence of current land-uses that are not compatible with wetland re-creation, including
housing, industrial, commercial and recreational uses. Forested areas that are inappropriate
for conversion to wet woodland habitats were also taken into account. Similarly agricultural
areas that are unsuitable for wetland re-creation, such as orchards, glass-houses and
horticultural areas were ascertained. The suitability of other agricultural habitats (eg arable
and grassland type) for the re-creation of target habitats is taken into account in the
assessments of each habitat type, as described below.



Information on land-uses was primarily taken from Ordnance Survey maps, supplemented

with other information, such as the Worcestershire Wildlife Trust Phase 1 habitat maps and
Worcestershire Wildlife Trust Grassland Inventory, Water Level Management Plans, SSSI
documents and observations during site visits.

4.3.2 Presence of transport and service infrastructures

The presence of roads, railways and service / utility structures such as water, gas and oil
mains, sewerage pipes and electricity lines (under and over-ground) could be a potential
constraint on wetland re-creation. In particular the submergence of roads and railways during
flood events would clearly be unacceptable, and probably, on economic grounds, the
realignment or other modification of such structures to overcome higher water levels. Even
the raising of water levels without increased flooding of roads and railways may cause
problems as strengthening or other modifications may be required. Similarly the bases of
electricity pylons may require strengthening if flooding regimes are altered such that the
period or depth of water in which the pylons stand is increased. A means of access to pylons,
water, sewerage, gas and oil pipelines is also required for maintenance and dealing with
emergencies. Increased flooding or the creation of certain habitats such as reedbeds, fens or
woodland may therefore be difficult where such structures occur.

The presence of roads and railways was mainly taken into account in Stage 1 of the study.
However, they were re-assessed for this stage and other service utility structures were
identified and mapped to indicate potential constraints on wetland re-creation.

The presence of roads and railways was obtained from Ordinance Survey maps. Information
on service infrastructures were obtained from Transco (gas), Severn Trent Water (water and
sewerage), Midlands Electricity (MEB) (electricity and oil), Malvern Hills District Council,
Forest of Dean District Council, Tewkesbury District Council and Wychavon District
Council (sewerage). Data were received as maps from their records based either on GIS or
paper copies, except Wychavon District Council who reported verbally.

4.3.3 Presence of archaeological features

The presence of Scheduled Monuments or other important archaeological features at each site
could be a potential constraint for wetland re-creation. In general terms, actions that require
excavations could be damaging to archaeological features where present. However, any
change that restores arable habitats to permanent grassland or preserves artefacts in
constantly saturated organic soils and sediments would assist the preservation of
archaeological features, but increased variability in environmental conditions (such as
repeated flooding and drying out) could be damaging. The presence of archaeological
features were therefore identified and mapped (where data were available) and general
subjective assessments made of the resulting constraints on wetland re-creation. Data were
obtained from Gloucestershire County Council (maps and database outputs) and
Worcestershire County Council (summaries of features on each candidate site) based on
searches of their Sites and Monuments Records (SMR) databases.



These assessments should, however, be treated as provisional as actual impacts would depend
on the proposed wetland re-creation scheme and primarily:

o the degree of ground disturbance;
. the nature of alteration to the present environment;
. frequency and significance of any environmental change.

The assessment of such impacts should be made by an appropriately qualified archaeologist.

4.3.4 Flood defence issues

Flood defence issues have been highlighted where it is believed that there are properties
potentially at risk. Account has not been taken of the standard of service of drainage to
agricultural land since it is assumed that it will be reduced in the areas where wetland is
created. In some of the site descriptions the possibility of altering the height of the flood
banks has been considered as an option for increasing flood frequency and duration. This
could lead to an increase of flood risk. A more detailed study of the potentially affected area
would need to be made if alterations to flood banks were to be pursued.

4.4 Habitat requirements

A wide variety grazing marsh, fen, reedbed and wet woodlands habitats (see Chapter 1
Objectives) could be feasibly created in the Severn and Avon Vales. However, it was
considered appropriate to focus on the following National Vegetation Classification
communities (Rodwell, 1991 ef seq.) as these are of botanical conservation importance, or
valuable for other target species, and would probably have been formerly widespread and
typical of the Natural Area:

o species-rich flood meadow (NVC community MG4);
o inundation grassland (NVC community MG13);

o reedbed (NVC community S4);

o wet woodland (NVC community W5);

o tall herb fen (NVC community S25).

The habitat requirements for each of these communities are summarised in Table 4.1. This
information was based on a distillation of the results of previous research by Silsoe College
into the environmental tolerances of plant communities (eg Gilbert and others 1996; Gowing
and others 1997.)

Broad environmental tolerances were assigned to each community and compared with data
available from each of the candidate sites for wetland re-creation. A matrix of the soil and
hydrological parameters for each site was then constructed using the same parameters as the
habitat requirements table. This was used as a tool, in combination with information gained
during site visits, to assign a level of suitability to each of the sites for creating a range of
wetland habitats. The complete matrix is shown in Appendix 3, with summaries provided in
the accounts of each candidate site below.



Table 4.1: Target habitat soil and hydrological requirements

Habitat type (NVC type)
Parameter Wet Wet Reedbed Wet Tall herb
grassland | grassland (S4) woodland fen (S25)
MG4) | MG13) (W5)

Hydraulic conductivity High Low-Med | Low-Med - High
Drainable porosity High Low Low Med Med
pH 5.5-7.5 5.5-7.5 5.5-7.5 5.5-7.5 5.5-7.5
Organic Carbon - - - - Med-High
Presence of winter surface water Yes Yes Yes Yes Yes
Tolerance of spring/summer surface No Yes Yes No No
water
Surface water source - Yes Yes - -
Groundwater (or gravel present) Yes - - Yes Yes
Water quality tolerated Mod Poor Poor Mod Good
Soil nutrient status tolerated Mod High High Mod Mod
Tolerance of summer drying Yes Yes Some Some Some
Ploughed No - - - -
Sloping land - No No - No

Notes: Med = Medium; Mod = Moderate; - = No preference.

4.4.1 Soils

Soil information was extracted from 1:50 000 scale maps of the area (Soil survey of England
and Wales, 1983 and 1986) and from the soil descriptions in Beard and others (1986) and
Finlay and others (1984). The dominant soil series at each site was used for analysis of soil
properties. Maps showing the approximate extent of each soil series are included with the

site descriptions.

4.4.2 Hydrogeological assessment

A hydrogeological assessment of each candidate site was carried out as part of the assessment
of the potential hydrological regime. This aimed to establish the potential for maintaining
wetlands through ground-water inputs. This was principally carried out by the inspection of
published 1:25000 Ordnance Survey Pathfinder and Explorer topographic maps, 1:50000
British Geological Survey geology maps and Environment Agency licensed abstraction
records and SSSI hydrogeological assessment reports.

Groundwater hydrographs were not available for any of the candidate sites. Therefore,
groundwater levels and flows were inferred from a consideration of the following surrogate

parameters:

o nature of site geology. The presence of a Major or Minor Aquifer provides an
opportunity for water to infiltrate to ground and become available to wetlands during

low rainfall periods;

. presence of significant surface water features. Springs, ponds and marsh areas
with no obvious surface inflows can be indicative of high groundwater levels. In
Major and Minor Aquifer areas, high hydraulic conductivities mean that major
watercourses such as the Rivers Severn and Avon are also often associated with high




groundwater levels. The presence of ditches and small streams is of less significance,
because such features are often man-made and/or receive only surface water inputs;

. nature of surrounding topography and geology. A relatively high, steeply sloping
area comprising a Major or Minor Aquifer may be associated with significant
groundwater inflows to a candidate site. If such an area comprises a Non-Aquifer,
then the groundwater resources of the candidate site may still benefit, due to increased
runoff and infiltration;

. presence of licensed surface and groundwater abstractions. The latter in
particular will lower groundwater levels and therefore make an area less suitable for
wetland re-creation. The location of licensed abstractions are indicated in the soil map
provided for each candidate site account. Further details of the abstractions are given
in Appendix 6.

The characteristics of each candidate site were considered and their hydrogeological
suitability qualitatively assessed as Low, Moderate or High (Appendix 4). This information
was then incorporated into the overall assessment of the site’s potential hydrological regime
(see Appendix 3).

4.4.3 Water quality

Water quality information was provided by A. Horsman and N. Wason at the Environment
Agency Tewkesbury Office. This showed that the River Severn contains medium levels of
phosphate (‘less than 1.0 mgl™). This water would be suitable for occasional winter flooding
but would not be suitable for additional water supply in the spring and summer. Phosphate
levels were not available for the River Teme, but it is assumed that on the basis of other water
quality parameters, these are similar to those of the Severn. The Rivers Avon and Chelt have
very high levels of phosphate (2.0-4.0 mgl™) and could cause an increase in soil available
phosphorus if this water regularly floods onto the sites. Bushley Brook, which takes the
outflow from Longdon Marsh, contains the lowest levels of phosphate of the sampled rivers
in the area (0.4 mgl™).

The pH of the Rivers Severn, Avon, Chelt and Bushey Brook are all close to 8.0. This would
not cause any detrimental effect to wet grassland, reedbed, wet woodland or fen since all of
these can occur in high pH conditions.

All the water courses sampled in the area of study contain high levels of total oxidised
nitrogen (5.4-14.8 mgl™). This is unlikely to have a detrimental effect on created wetlands
since nitrate released by the mineralisation of organic matter and nitrate in rainfall would
provide a much larger input of nitrogen than could be supplied by flood water.

A number of sites within the study area currently retain water into the spring. These sites
often contain diverse flora. The supply of water to these areas is mostly from ground water
transmitted via gravel layers. The quality of this water has not been recorded but is likely to
be of high standard.

Ditches currently drain many of the sites under study. During the winter when river levels
are high, these ditches are occasionally unable to drain and overtop onto the surrounding

! All values refer to three year means.



land. There are no water quality data collected from these water courses so a judgement as to
the possible enriching effect of allowing these water courses to overtop more often cannot be
made.

4.5 Suitability for target species

In addition to the creation of target habitats described above, the re-creation of wetlands
within the Severn and Avon Vale Natural Area aims to contribute to meeting biodiversity
targets for certain target species and species groups. These include breeding waders,
wintering wildfowl, otters and water voles. Their requirements were therefore identified and
the suitability of each candidate site was subjectively assessed, on the basis of the predicted
habitats and water regime that could be potentially re-created, together with information on
existing and surrounding habitats, landscape and topography, proximity to habitation and
footpaths etc, collected from Ordnance Survey maps, site visits and consultations.

4.5.1 Breeding waders

Wet grasslands within the Severn and Avon Vale Natural Area provide suitable breeding
habitats for a number of waders, primarily lapwing, redshank and curlew, although
populations are presently far below potential numbers (see Chapter 2). Within such habitats,
the occurrence and successful breeding of waders is primarily affected by:

o water regime;

J food availability;

o vegetation structure and composition;

o predation levels (which is often acerbated by disturbance by people);

o loss of nests or young from trampling by livestock or farming operations;

o disturbance by people and dogs.

Of these, the presence of a high water table during the breeding season (mid-March to end of
June) is probably the single most important factor (RSPB, English Nature and ITE 1997).
High soil water tables ensure that soil invertebrates are close to the surface and that the soil is
sufficiently soft for species such as redshank and snipe to probe. However, the exact
requirements, differ between species and depend on the soil type present (Green 1986, Spoor
and Chapman 1992, Self and others 1994).

Ideally high water levels should be maintained without extensive surface flooding. Flooded
grasslands, compared to those that do not flood, contain significantly lower densities of
important soil invertebrate food resources, but this may be offset by their increased
availability because vegetation is shorter and the soils are soft and penetrable (Ausden and
Sutherland 2001).

On sites that regularly flood the soil invertebrate fauna is normally adapted to fluctuations in
water levels, with, for example, populations of semi-aquatic earthworm species. However, on
sites that do not flood, the soil invertebrate populations are dominated by terrestrial species.
Sudden flooding of such sites thus results in massive declines of soil invertebrate food
resources to levels below those of regularly flooded grasslands; after temporary increases as
invertebrates are flushed out of the soil. Although soil invertebrate communities will



eventually adjust and increase, as semi-aquatic species are normally present to some degree
in dry habitats, this process is likely to be slow. Therefore, where wet conditions are to be re-
created for waders, it is best to raise water levels, but to avoid complete flooding of areas,
especially were these have not been regularly flooded in recent years (RSPB, English Nature
and ITE 1997). Similarly, newly flooded areas should be extensions to areas that currently
flood to facilitate the spread of source populations of appropriate invertebrate species.

Another constraint on the availability of food resources for waders is the degree of
agricultural improvement. Temporary grass leys and cultivated arable fields hold
substantially lower numbers of earthworms and other important invertebrate food resources
for birds than permanent grasslands (Edwards and Lofty 1977; Tucker 1992). Thus, re-
creation of wet grasslands on such sites by re-seeding and flooding or raising water levels, is
unlikely to provide suitable wader feeding areas in the short-term.

Feeding opportunities for waders can be enhanced by providing alternative foraging habitats,
such as pools or ditches within the site as invertebrates associated with these features, such as
aquatic diptera larvae, are important food sources for redshank and lapwing.

Of the target vegetation communities considered here most waders will breed on flood
meadows (NVC MG4) and inundation grasslands (NVC MG13), but also readily occur on
other wet grasslands, including ordinary damp meadows (NVC MG10) and tussock wet
meadows (NVC MG9). In fact, sward height and structure are probably the overriding factors
that influence the use of wet grasslands by breeding waders. Preferred vegetation structure
varies between species, from long vegetation that attracts snipe, to short, intensively grazed
swards suitable for lapwing (Table 4.2). Some grazing of vegetation is normally required to
maintain suitable conditions (as for the maintenance of botanical importance and suitable
swards for grazing by wintering wildfowl). However, trampling of nests and young by
livestock is a significant risk for breeding waders and therefore requires careful management.

Table 4.2. Vegetation requirements of some breeding waders on wet grasslands
(adapted from Green 1986, Self and others 1994, Tucker 1994, Ausden and Treweek
1995 and RSPB, English Nature and ITE 1997)

Habitat component Lapwing Redshank Curlew Snipe
Vegetation height Short (<15 cm) 5-50cm Mosaic of short | Mosaic of short
and tall (>25 cm) | and tall (>25 cm)
Species-rich vegetation | Not preferred Not preferred Preferred Preferred
Tussocks No clear Essential Preferred Essential
preference
Rushes Not required Not required Required Required
Grazing / mowing Heavy grazing by | Moderate cattle Light cattle Light cattle
sheep or cattle grazing June — | grazing required | grazing required
from mid-May October after breeding after late May
Large fields Required Required Required Required
Trees / hedges Avoided Avoided Avoided Avoided

Breeding waders are also susceptible to high rates of nest predation by foxes, mink, crows
and magpies etc. They therefore normally avoid nesting in areas with, or alongside, extensive
cover or mature trees that harbour predators. Also, like wildfowl, they prefer open and flat
landscapes that enable them to see and evade approaching predators. In addition to natural




predators, breeding waders are also vulnerable to predation by dogs and disturbance by
walkers and picnickers etc.

4.5.2 Wintering wildfowl

Wintering wildfowl have three broad habitat requirements (RSPB, English Nature and ITE
1997):

J suitable feeding conditions;
° suitable roost sites;
) lack of disturbance.

The availability of large areas of shallow (<50 cm depth) open water on wet grasslands is
probably the most important habitat characteristic. This provides food for dabbling species by
releasing seeds from vegetation and flushing out of invertebrates as well as secure feeding
areas. Relatively frequent and permanent winter floods also favour more inundation-tolerant
species such as docks Rumex spp., buttercups Ranunculus spp. and persicarias Persicaria spp.
whose seeds are an important food resource for teal, mallard and pintail. It also provides
security from ground predators for these species as well as secure roost sites for grazing
species that feed on open grassland.

Grazing species (ie geese, swans and wigeon) generally prefer a short (5 — 15cm) young
sward composed of softer grass species such as creeping bent Agrostis stolonifera and marsh
foxtail Alopecurus geniculatus which are dominant species of inundation grasslands (NVC
MG13). White clover Trifolium repens is also favoured by geese and wigeon. Some grazing
by livestock is normally required to provide suitable swards for wildfowl to feed on.

The young nutritious grass of fertilised perennial rye-grass Lolium perenne leys are also often
using by grazing wildfowl, particularly in locations adjacent to or on the former sites of
wetlands. For example, at Walmore Common (Site 13) where such fields are the favoured
feeding habitat of Bewick’s swans.

Wildfowl species, such as pochard and tufted duck, that feed by diving require water that is
typically over 2 m deep. Such species are therefore unlikely to directly benefit from the re-
creation of the target habitats being considered here.

All wintering waterfowl are sensitive to disturbance (Hockin and others 1992; Madsen and
Fox 1995) and will, therefore, avoid otherwise suitable habitats where this occurs frequently.
Sites with large expanses of open water in flat and open rural countryside are preferred,
particularly by the larger species, such as geese and swans. Thus, hilly areas, or areas with
high densities of tall trees or buildings etc are avoided as these reduce visibility (of potential
predators) and may impair take-off. In contrast, some smaller species, such as teal and
mallard, prefer some emergent vegetation cover, such as reeds. Such emergent vegetation
also provides seed sources and invertebrates for dabbling species.

Specific requirements vary between species, and therefore mosaics of flooded and unflooded
grasslands with differing depths and associated vegetation communities increase the diversity
of wintering wildfowl populations.



4.5.3 Oftter

Initial studies suggested that otter distribution along lowland rivers was related to the
availability of possible resting sites, the density of bankside vegetation and the density of
mature ash and sycamore trees (Mason and Macdonald 1986). However, more recent work
has shown that in freshwater habitats, no single vegetation or habitat component has been
identified as playing a “key role” in otter populations, apart from the fact that the animals
need to be in or near water (Durbin 1993, Kruuk 1995, Kruuk and others 1995). Also it is
concluded that the distribution of trees along banks did not affect habitat use by otters and it
is disputed that holts are of great importance in freshwater areas as couches are used more
frequently. Favoured rest sites appear to be riverine islands and reedbeds where present.

It has also been widely considered that otters are susceptible to disturbance and avoid areas
close to human habitation. Durbin (1993), however, also found that otters readily used
streams and rivers near houses and in towns and villages.

In freshwater, utilisation of foraging habitat is correlated with fish biomass and it is
considered that otter populations are often food limited. Indeed, it has been argued that
habitat characteristics