Chapter 9: Water & Hydrology

Water & Hydrology

The site Hydrological Survey contained in Appendix 15 has identified that the site has
one Outfall: a 450mm [18 inch] diameter concrete pipe that leads across the A591 from
a low point on the site in a field adjacent to the road. The site has two principal inflows,
originating from Ratherheath Tarn and Ashes Lane Caravan Park and two much smaller
inflows from the agricultural holding to the north west.

The inflowing water courses have historically been culverted across the site but are now
in a state of advanced dilapidation.
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Treatment of the watercourse to become naturalised, and have the potential to
contribute to enhancing biodiversity has been incorporated into the Site Masterplan
RHO001/01:
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The River Kent is over 1km distant from the site and apart from eventually receiving the
discharge from the site outfall has no hydrological linkage of significance other than the
ecological issues discussed in Chapter 6 and Appendix 13.

River Kent tributari es
Development of the site will not affect any tributaries of the River Kent.

BGS Geophysical Report

A geophysical study of the site has been undertaken by the British Geological Survey
[Appendix 15: Water & Hydrology].

This report finds:

fiTopography and surface drainage:

The site lies between about 90 and 110 m above OD, and slopes irregularly to the north-
east. A small area of alluvium in the topographically lowest part of the area adjacent to
the main (A591) road is part of an enclosed area of alluvium along Ratherheath Beck
which drains eastwards.

Artificial Ground:

Our records do not indicate the presence of artificial ground in the site.

Superficial Deposits:

A small area of alluvium is present in the topographically lowest part of the site, adjacent
to the main (A591) road. This deposit comprises silt and clay, and possibly some sand; a
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gravel layer may be present at the base. The thickness is not known, but is probably less
than 2 m.

Though no other superficial deposit has been mapped within the site, there may be a
thin cover of till on part or all of the remainder of the site. The till in this region
comprises a sandy clay with pebbles and cobbles of locally derived lithologies. The
thickness of any such covering is likely to be less than 2-3 m and may vary across
the site.

Rockhead Depth:

Our surveys show rockhead at the surface over much of the site. However, considering
the possibility of an irregular thin cover of superficial deposits, the depth to rockhead
(bedrock) may be estimated to be up to 3 metres. The rockhead surface is likely to be
irregular.

Bedrock Geology:

The only bedrock formation on site is the Bannisdale Formation, which is Silurian in age.
The formation comprise laminated grey mudstone and siltstone. The rocks are affected
by a closely spaced cleaved.

Additional Geological Considerations:

Our survey does not contain any record of mining in this area.

Generally in the area around the site, bedrock dips moderately steeply(40-60 degrees)
to the south-south-east; the rocks may be folded on the scale of 10s to 100s of metres.
Cleavage is near vertical and strikes about east west. The Bannisdale Formation is cut
by numerous steeply inclined faults, many with a northerly trend. Though none are
mapped within the site, zones of intense fracturing typically up to 10s of metres wide
may be present.

Hydrogeology and groundwater vulnerability:

Where present, adjacent to the streams, the Alluvium may contain permeable sand and
silt, this is likely to be at least partially saturated with the water probably in hydraulic
continuity with the Ratherheath Beck.

Thin Till may be present over parts of the site, this is unlikely to contain significant
volumes of groundwater unless sand lenses are present.

The Bannisdale Formation is of low permeability with minimal intergranular permeability.
However some groundwater movement and storage occurs in secondary fractures, with
the volume encountered dependent on the interconnectivity and frequency of these
fractures. In the Ulveston district to the south-west, 8 springs issuing from the
Bannisdale Formation are licensed for abstraction, supplying domestic properties and
farms.

The water level in the Bannisdale Formation would be expected to lie within 10 m of the
ground surface, but may not be struck until greater depths if shallow fractures were not
encountered. The water level may vary seasonally. Groundwater flow is generally likely
to follow the topography and locally be towards the Ratherheath Beck.

The groundwater quality from the Bannisdale Formation is generally good, often soft with
a low total dissolved solids content. A borehole into the Bannisdale Formation at
Ulverston (328900, 478400) produced groundwater with a pH of 7.8 and a chloride ion
concentration of 26 mg/l. Water from shallow fractured aquifers is very vulnerable to
surface pollution, as contaminants can move rapidly through the aquifer with little chance
for attenuation.

The Bannisdale Formation is classified as a Non Aquifer on the Environment Agency's
Groundwater Vulnerability Map of South West Cumbria (sheet 6). However some
groundwater flow may still take place and this should be taken into consideration when
assessing the risk associated with persistent pollutants. The Alluvium is classified as a
Minor Aquifer and the Till as low permeability superficial depositsa
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Flood Risk assessment

A Flood Risk Assessment in accordance with Planning Policy Statement 25 (PPS25)
Development and Flood Risk (Communities and Local Government 2006) indicates the
Site is considerably outwith any identified flood zone by virtue of its raised elevation.
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Flood Risk Mz Map: Source Environment Agency

The flood risk of the development is therefore any deleterious externality the
development could cause downstream of the eventual discharge point of the site
watercourses into the River Kent: which is at the point of the right hand bend of the
access road to Cowan Head Mill.

Attenuation of surface water run  -off

The proposed development will retain 9.3 hectares, 60% of the Site, as soft landscaping
for ecological enhancement and landscape impact mitigation measures.

This substantive area of land will be heavily planted with tree structure planting and bio-
diversity improving under-planting. This improved rainwater absorption and uptake
scenario will reduce the potential for surface water run-off to lower than that of the
existing improved agricultural land for these particular land tracts.

The undulating glacial topography of the Site is such that natural transmigration of
surface water across the land is impossible: hence the seasonal wetlands that
periodically occur. As part of the bio-diversity enhancements 1250 linear metres of
stream will be naturalised replacing the existing engineered culverts that have ceased to
be fit for purpose. These naturalised culverts will be integrated into the Masterplan
design by meandering them through the Site: thereby reducing the hydraulic gradient of
the existing system and slowing down the time to collection at the Site outfall.
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The initial Site Visualisation, against which the Environmental Impact Assessment has
been studied, envisaged using 3 major water attenuation ponds to control the flow of
water off-site.

Plan View Site Visualisation

The surface area of the water bodies created amounts to 0.5 hectares, with the eventual
volume of the ponds dependent on the finalised surface water run-off calculations for the
buildings and hardstandings.

The streams created will be designed to have an integral dry flow by-pass system to
maintain an aquatic wildlife transit corridor for white clawed crayfish.



