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[bookmark: _Toc305748024]BATS IN BUILDINGS
Buildings such as houses, barns and outbuildings provide a number of safe dry places for bats to roost. Some bats may remain in one area, others may move around as conditions change. Outbuildings and barns are often used as night roosts and shelters. Potential roost sites in houses and outbuildings are:
walls:		
· behind cladding, external tiles or weatherboarding
· inside the cavity wall spaces
· at the top of solid walls
roofs:	
· tunnel under the ridge tiles
· between under-felt or boards and tiles or slates
· inside roof space at ridge ends or roof junctions
· inside roof space in gaps between timber and brickwork of chimneys
· under junctions of rafters and hip beams
· at gable end wall
· lower corners of the eaves
· between loft insulation and ceiling
· space between joist and ceiling
eaves:
· between soffit and bargeboard
· behind bargeboards or fascias


There are 6 different types of roost identified (A.M. Hutson 1993). These are:
· spring gatherings (transitional)
· maternity (summer) roosts
· mating roosts
· night and feeding roosts
· prehibernal roosts (transitional)
· hibernation roosts

Summer roosts, found between May and August, are the most obvious. These consist almost exclusively of females, most of which give birth and raise a single young over this period. These colonies usually disperse by the autumn. Some species remain in one roost all year. Some roosts may be transitional, when small numbers are present for a limited period, usually during the spring and autumn. Night roosts are often indicated by large accumulations of insect remains and some droppings.

Most species conceal themselves in crevices and are not easy to find. The presence of 
droppings is a key sign to their presence. Hibernating bats however leave little or no trace of their presence. Other possible signs are a characteristic odour. Also a clean or polished area at a place through which light can enter may suggest an entrance/exit hole.

The commonest bats, Pipistrellus sp and Plecotus auritus (brown long-eared), are the most commonly occurring in buildings. Pipistrelles use crevices, cavity walls, behind tiles and boarding as their roost spots. The latter prefer open roof areas, and their droppings are often concentrated below ridge beams, where they roost, and scattered about the loft area.

Other species found in the area are Nyctalus noctula (Noctule), Myotis brandtii (Brandt’s), Myotis mystacinus (whiskered), Myotis nattereri (Natterer’s) and Myotis daubentonii (Daubenton’s). Of these species whiskered and Natterer’s are the most likely to use buildings, but are not commonly found on such sites. It is however likely these species are all under recorded throughout Britain.

BATS IN BRIDGES
All species of British bat are small, and training is required to recognise and identify roosting bats or potential roosting sites. Stone bridges are the most likely to provide suitable roost sites, particularly if over water, but concrete bridges may also be used and the abutments of steel and wooden structures
can contain crevices which may be utilised by bats.

Most bats squeeze deep into crevices for shelter. The optimal crevices are probably those that are at least 400mm deep and between 17mm and 35mm wide. However, almost any crevice greater than 50mm deep and 12mm wide can be used as a roost or to gain access to a bigger chamber behind.
Crevices include:
· gaps between stones or bricks where mortar has fallen out
· drainage holes
· expansion joints
· other gaps and cracks between the various elements of
the bridge structure
· voids and gaps in concrete structures

Bats require different roost conditions as the seasons change. They may therefore use bridge roosts at any time of year and may use different bridges and different crevices at different times, depending upon the micro-climatic conditions provided by the various roost sites. Numbers roosting may vary between
one and many hundreds. Bats may use the site day or night.
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All UK bats feed on insects that are associated with trees. Their importance varies with species, season and foraging behaviour.

Bats use trees, tree lines and hedgerows and other linear features to navigate at night. Loss or damage to these features affects their ability to commute safely and efficiently between roosts and feeding sites. A gap of as little as 10 metres may force bats to take different routes and even change roosting sites. Linear habitats and features such as tree lines, banks, ditches, watercourses and edges, and hedgerows are important areas for foraging and for shelter against wind or from predators. Loss of connectivity and fragmentation of these features may cause bats to abandon roost sites.

BATS AND TREES
Trees function as potential foraging areas, particularly as part of a connective, linear landscape (see below), providing sheltered areas to feed where insects collect. All UK bats feed on insects that are associated with trees. Their importance varies with species, season and foraging behaviour.

Historically trees functioned as roosting places for most species of British bat. Holes provided by rotting branches and hollowed trunks, fallen boughs creating open scars, woodpecker holes and lifted bark all provide potential roosting places. Post-war management of forests and woodland has drastically reduced these opportunities.

Individual trees can provide potential holes and places of shelter for both day roosts and night shelters for foraging bats.

[bookmark: _Toc275165893]RIPARIAN MAMMALS (WATER VOLES & OTTERS)
(1) Water Voles
Water voles are mammal found in association with rivers and streams, along the edges of ponds and lakes where they live in colonies in complex burrow systems. In summer they also construct nests woven of vegetation at the base of reeds and rushes, or nest in clumps of rushes or grass tussocks in wet fields and meadows.

The ideal habitat for water voles includes:
· Heavily vegetated stream sides
· Slow moving water
· Sites with stable water levels, or that have higher ground they can retreat to during flood
· Sites with permanent water (water provides an escape route from most predators except mink)
· Banks of soil or clay, to burrow into.

Water voles are herbivorous eating a range of 227 plant including grasses, rushes, sedges, aquatic vegetation and herbs. In autumn and winter the diet is supplemented with fruit such as black berries, roots and tubers, and tree bark.

Water voles breed from March to October and may have up to 5 litters of 5-8 young per season. Only 30-40% will survive through the following winter. Through the breeding season animals are territorial, living in colonies spread along suitable stretches of water.  The colony territory is divided into a series of bordering territories by breeding females, each 30-150m in length depending upon the quality of the habitat. Males establish overlapping territories 60-300m in length. In autumn/winter the territoriality breaks down and animals congregate in core area where conditions are optimal and flood risk is low. They spend most of winter underground feeding from food stores but are more vulnerable to predation or other extinction threats at this time. The population structure is that of meta-populations with a network of colonies in a similar area and animals moving between colonies, facilitating gene flow. The continued existence of a colony is dependent upon this network.

Current threats to water voles include:
· Predation by the introduces American mink
· Habitat loss (degradation of riparian habitat, loss of wetland habitat etc, over grazing of waterside vegetations)
· Population fragmentation (loss of colonies causing breakdown of metapopulation structure)
· Persecution (indirect persecution through rat control operations)
· Pollution of water course

(2) Otters
The Eurasian otter is the only species of otter found in the UK.  Otters are  the second protected riparian mammal living on and around rivers, lakes, marshes, wet woodland, reedbeds and some coastal areas (especially in Scotland). Optimal habitat is clean water with a plentiful food supply and lots of bank-side vegetation for cover. Undisturbed mature scrub and bank side trees (oak, ash, sycamore) with root cavities provide resting opportunities or layup sites known as holts. 

Otters eat a diet of primarily fish especially eels and salmonids, but are opportunist feeders and will take small mammals, water birds (e.g. coots, moorhens and ducks), amphibians and crustaceans. In spring frogs form an important part of the diet.

Otters breed all year round, though with peaks on autumn and spring. 1-3 cubs are born and remain dependent upon the female for up to 15 months.

Otters are solitary animals only coming together to mate. A male (dog otter) can occupy a territory of up to 40km of waterway. This territory will overlap that of several females whose territory is much smaller.

Threats to otters include
· Hunting (now banded since 1978)
· Pollution (the population crashed in the 1960s due to the use of organochloride based pesticides)
· Habitat loss (removal of bank side vegetation, loss of holt sites, wetland destruction)
· Human disturbance (inc presence of dogs)
· Drowning (otters are being caught in illegal fishing traps)
· Persecution (by owners of fisheries and anglers)
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Badgers live in family or social groups of related mature and young adults and cubs, sometimes known as clans. Their “home ranges” consist of feeding grounds and one or more setts. A badger sett is defined in the legislation as “any structure or place which displays signs indicating current use by a badger”. Setts can usually be classified as one of the following: 
· Main Setts: These usually have a large number of holes with large spoil heaps, and the sett generally looks well used. They usually have well used paths to and from the sett and between sett entrances. 
· Annexe Setts: close to a main sett, connected to the main sett by one or more well-worn paths. They consist of several holes, but are not necessarily in use all the time, even if the main sett is very active. 
· Subsidiary Setts: few holes, are usually at least 50 m from a main sett, and do not have an obvious path connecting them with another sett. They are not continuously active. 
· Outlying Setts: These usually only have one or two holes, often have little spoil outside the hole, have no obvious path connecting them with another sett, and are only used sporadically. 

Badger family groups usually remain loyal to their main setts unless they are frequently disturbed. Opening up new setts and maintaining and extending old setts is a constant occupation, with bursts of digging activity at certain times of the year. In general though, badgers are creatures of habit. They tend to use the same pathways to foraging areas and will continue to try to do so despite any obstacles that are placed in their way. New fences may be broken down and new roads crossed despite any difficulty or danger presented.

Setts are sometimes taken over or cohabited by foxes or rabbits. However, they can still be recognised as badger setts by the shape of the tunnel (not the entrance hole), which is at least 250 mm in diameter and rounded or flattened oval in shape. 


Best practice close to watercourse and bodies
	The proposed building site is approximately 10-12m from a watercourse. The brook is part of the catchment of the River ***. Best practice must be employed to avoid any degradation of habitat close to the watercourse or of the watercourse itself. 
1. All building waste is properly disposed of and no use is made of the stream for any building activities
1. No materials, waste or other polluting substances are discharged into the watercourse
1. Works maintain a distance of at least 10 metres away from the watercourse banks
1. No riparian (river) habitat is damaged during the work
1. Any incidental or accidental damage is repaired as soon as possible.

It is recommended that if further guidance is required then the Environment Agency must be contacted to ensure that best practice is employed during the demolition and redevelopment work.
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