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Water Resources

Introduction

This Chapter, which was prepared by Waterman, presents an assessment of the likely significant
impacts of the Development on flood risk and water resources. In particular, the management of
surface water runoff and foul water drainage are considered. Consideration is also given to the
potential impact of the Development on the capacity of potable water supply infrastructure.

This Chapter presents an overview of relevant legislation and policy, together with a description of
baseline conditions, the methods used to assess the impacts and the likely significant impacts of
the Development. Mitigation measures are discussed, where appropriate, to prevent, reduce or
offset any significant impacts identified.

Legislation and Planning Policy Context

Legislation

The overall purpose of the Water Framework Directive (2000) is to protect and improve all
controlled waters and to promote the sustainable use of water and reduce water pollution,
especially by ‘priority’ and ‘priority hazardous’ substances. The Water Framework Directive sets a
number of different objectives to prevent the deterioration in the quality of water bodies. Under the
Directive water bodies should achieve at least a ‘good status’ by 2015. Where this is not possible,
and subiject to the criteria set out in the Directive, this target would be delayed until 2021 or 2027.

The Water Resources Act (1991) (as amended) relates to the control of the water environment.
The Act aims to ensure that the polluter pays the cost of any consequences of their discharges.
Aspects of the Act which are of particular relevance to the Development include the provisions
concerning land drainage and flood mitigation.

The Land Drainage Act (1991) stipulates that the responsibilities relating to the drainage of land are
given to the Environment Agency, Internal Drainage Boards, Local Planning Authorities (LPA),
Navigation Authorities and riparian owners. Each has a role in the mitigation of flooding.

The Water Industry Act (1991) is relevant to a range of activities undertaken by the privatised water
companies. The relevant provisions relate to trade effluent discharges to sewers, for which the
privatised companies act as the regulatory authorities. The water companies control the nature and
composition of the effluent, the maximum daily volume permitted, the maximum flow rate and the
treatment works into which the effluent can be discharged.

The Flood and Water Management Act (2010) removes the automatic right of connection into
public water sewers and places the onus on the LPA to adopt Sustainable Drainage Systems
(SuDS). This legislation will fully come into force once secondary legislation is published in 2013,
although it is currently being taken up by LPA.

National Planning Policy

Planning Policy Statement 25: ‘Development and Flood Risk’ (PPS25) (2010) sets out Government
policy on development and flood risk. The objectives of the policy are to ensure that flood risk is
taken into account at all stages in the planning process to prevent inappropriate development in
areas which are susceptible to flood risk. Where new development is located in areas of high flood
risk, PPS25 aims to make such development safe without increasing flood risk elsewhere, and
where possible, reduce flood risk overall.
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PPS25 requires developers to provide for, and assess flood risk, including runoff implications
appropriate to the nature and scale of the development proposed. PPS25 advocates the use of the
risk-based sequential test, in which new development is directed towards areas of lowest
probability of flooding, which are identified by Flood Zones. Flood Zone 1 is considered to have the
lowest probability of flooding and Flood Zone 3 a high probability of flooding.

Practice Guidance (2009) which accompanies PPS25 states that annual flow rates up to and
including the 1 in 100 year event should be accounted for, including for the effects of climate
change.

Residential development is generally accepted to have a lifespan of 100 years. PPS25 (2010)
suggests that for developments of this design life, increasing peak rainfall intensity by 30% may
provide an appropriate precautionary response to the uncertainty of climate change impacts.

Local Planning Policy

Strategic Flood Risk Assessment

CDC and West Oxfordshire District Council Level 1 Strategic Flood Risk Assessment (SFRA)
(2009) sets out the requirements for site-specific FRAs dependent upon the location of the Site.
Table 13.1 of the SFRA states that with regard to Upper Heyford the porous geology could lead to
potential land drainage issues and a site-specific FRA would need to include details of land
drainage infrastructure.

Planning Policy

Although there are no saved policies in the adopted ‘Cherwell Local Plan’ (CDC, 1996) relating to
water resources, there is one relevant policy in the ‘Non-Statutory Cherwell Local Plan 2011’
Policy EN11 ‘Water Resources’ stipulates that ‘development would only be permitted where
adequate water resources exist, or can be provided without detriment to existing use’.

Policy SD6 of the Draft Core Strategy (2010) encourages the use of SuDS to allow for
developments to better adapt to the predicted impacts of climate change based on site specific
constraints. It is stated that SuDS should aim to mimic surface water flows arising from the site
prior to the proposed development. There are no policies contained in the ‘Draft Core Strategy’
(CDC, 2010) with respect to potable water supply.

Assessment Methodology and Significance Criteria

Assessment Methodology

A qualitative desk-based impact assessment was undertaken to ascertain the likely flood risk and
drainage issues. The impact assessment was based upon the findings of the Stage 1 Flood Risk
Assessment (FRA), which was prepared in accordance with the requirements and principles of
PPS25. A copy of the FRA is presented in Appendix 9.1.

The FRA outlines the potential sources and risk of flooding on-Site. As part of the FRA, a
preliminary drainage strategy was developed which outlines the principles and feasibility of
implementing SuDS as part of the Development, in order to appropriately control and manage
surface water runoff.

The Environment Agency and CDC were consulted to confirm the scope and key issues to be
addressed within the FRA and to obtain information relating to historical flooding (see Appendix
9.1).
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A Site visit was undertaken on 2 June 2010 to confirm points of discharge and the location of
watercourses.

A qualitative assessment of the potential impact of increased demand on the capacity of potable
water supply infrastructure at the Site was undertaken. The assessment was based upon available
published information and a Utilities Report (Waterman Building Services, 2010) specific to the
Site.

To facilitate a desk-based qualitative assessment of the potential impacts of the Development on
flood risk and drainage, current baseline conditions were established using the following sources of
information:

e Environment Agency’s indicative flood plain map;

e Environment Agency’s source protection zone map;

e Cherwell Catchment Abstraction Management Strategy (CAMS) (Environment Agency, 2005);
e ‘The Environment in Oxfordshire’ (Environment Agency, 2009);

e Cherwell District Council and West Oxfordshire District Council Level 1 ‘Strategic Flood Risk
Assessment’ (April 2009);

e Aspinwall & Company Limited (June 1997) ‘RAF Upper Heyford Land Quality Assessment,
Phase Two: Intrusive Survey Factual Report’;

e Sijte sewer records and CCTV survey work;
e ‘Revised Draft Water Resources Management Plan’, Thames Water, September 2009; and

e Utilities Report, Waterman Building Services, 2010.

Significance Criteria

There is no specific methodology or guidance for the assessment of impacts on water resources for
the purposes of EIA. Significance criteria were therefore developed based on professional
judgement and relevant experience. The significance criteria are set out in Table 9.1.

Assumptions and Limitations

The following assumptions were made in undertaking the assessment:

e areas of the Site which are not intended to be developed will continue to drain as per the
existing situation;
e no infiltration discharge currently presumed within redeveloped areas due to lack of on-site

soakage tests. Potential to be considered at the detailed design stage subject to confirmation of
contamination, remediation and infiltration rates; and

e existing surface water runoff was calculated using the Modified Rational Method for areas of
hard-standing, and the IH124 method (Marshell D.C.W & Bayliss A.C., 1994) for areas of soft
landscaping.
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Significance Criteria

Adverse Impact of
Substantial
Significance

Adverse Impact of
Moderate
Significance

Adverse Impact of
Minor Significance

Insignificant

Beneficial Impact of
Minor Significance

Beneficial Impact of
Moderate
Significance

Beneficial Impact of
Substantial
Significance

Description

Moderate to severe increases in flood risk. Permanent flooding or change to flow
characteristics of watercourses. Moderate to severe local scale change in flow of
groundwater underneath the site and/or modest changes in off-site groundwater
flow.

Increase in surface and/or foul water discharge which would require new
infrastructure.

Increase in water supply which would exceed the water resource capacity of the
region and therefore require new sources e.g. application of an abstraction
licence. Exceed the capacity of existing infrastructure.

Minor to moderate local scale increase in flood risk. Severe temporary flooding or
change to flow characteristics of watercourses. Minor to moderate local scale
change in flow of groundwater.

Increase in surface and/or foul water discharge which would place undue pressure
on existing infrastructure.

Increase in water supply which would place undue pressure on existing local
supplies and existing water supply infrastructure.

A slight increase in the risk of flooding and minor and local scale change in
groundwater flow.

Increase in surface and/or foul water discharge which would require modifications
to existing infrastructure.

Increase in water supply which would place additional pressure on existing local
supplies and existing water supply infrastructure.

No appreciable impact on flood risk.
No appreciable impact on surface and/or foul water infrastructure.

No appreciable impact on the capacity of water supply and the existing water
supply infrastructure.

Minor local scale reduction in localised flood risk.

Minor temporary local scale reduction in demand on surface and/or foul water
infrastructure.

Temporary local scale reduction in water supply demand and temporary increase
in the capacity of existing infrastructure.

Moderate scale reduction in localised flood risk.
Minor permanent reduction in demand on surface and/or foul water infrastructure.

Permanent local scale reduction in water supply demand and permanent increase
in the capacity of existing infrastructure.

Significant local scale and moderate to significant regional scale reduction in flood
risk.

Major permanent reduction in demand on surface and /or foul water infrastructure.

Permanent regional scale reduction in water supply demand and permanent
increase in the capacity of existing infrastructure.

Baseline Conditions

Topography

Topographically the Site falls in a south-easterly direction away from the ‘Flying Field’ situated to
the north of the Site. Ground levels fall from approximately 127.5m Above Ordnance Datum (AOD)
adjacent to the aircraft hangers to 116.7m AOD near to Field Barn Farm.
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Geology

The British Geological Survey (BGS) map (Sheet 218, scale 1:50,000) shows that the solid geology
underlying the Site comprises the Great Oolite Limestone, which is part of the Jurassic Great Oolite
Series and consists of limestones, marls, sandstones, siltstones and mudstones. The maximum
thickness of the Great Oolite Limestone is expected to be approximately 25m. The BGS map
shows the Great Oolite Limestone to be underlain by the Inferior Oolite Series, which comprises
the Lower Estuarine Series consisting of sandstone and thin mudstone, and the underlying
Northampton Sand which consists of the sandy, shelly limestones and sandstones. The Inferior
Oolite Series is underlain by the Lias Series comprising mudstones, siltstones and thin limestones.

The Phase 2 Intrusive Survey Factual Report (Aspinwall, 1997) states that shallow ground
conditions at the Site generally comprise layers of silt and clay, often sandy with a significant
proportion of cobble sized limestone. This is underlain by weathered limestone bedrock at an
average depth of 1.5m (range of 2.6m to 0.9m) to the north of Camp Road and 1.3m (range of
2.7m to 0.8m) to the south of Camp Road.

Hydrogeology

The Site is not located within a groundwater Source Protection Zone according to the Environment
Agency website. However, the Environment Agency classifies the underlying limestone bedrock
beneath the Site as a Principal Aquifer. This classification refers to layers of rock or drift deposits
that have high fracture permeability, meaning they usually provide a high level of water storage and
they may support water supply and/or river base flow on a strategic scale.

Although there are no boreholes on the Site, seven boreholes have been advanced on the Flying
Field area. Boreholes 5 and 6 are the closest to the Site are located to the north-east and south-
west of the Site respectively. Borehole 5 shows very steady groundwater levels at an average of
1.2m below ground level (bgl) and a minimum of 1m bgl. Borehole 6 in comparison shows a
relatively fluctuating water level located an average of 7m bgl, ranging between 4.72m bgl and
8.93m bgl.

Hydrology and Water Quality

An unnamed tributary of Gallos Brook is located along the southern boundary of the Site. Another
unnamed tributary of Gallos Brook flows through the small parcel of land to the east of the main
part of the Site. Gallos Brook enters the River Ray approximately 11km to the south of the Site.
The nearest Main River to the Site is the River Cherwell, which is located approximately 1km to the
west of the Site.

According to the ‘River Basement Management Plan: Thames River Basin District’ (DEFRA & EA,
2009), the surface water quality across the District is generally good. However, the stretch of
Gallos Brook from the source, which appears to be close to the Site, to Bletchingdon Stream to the
south of the Site, has currently a poor ecological status. This stretch of Gallos Brook is reported to
have a poor invertebrate population (DEFRA & Environment Agency, 2009).

Drainage

As shown in Figure 3 of the FRA (Appendix 9.1), there are four discharge locations adjacent to the
Site which enter two tributaries of Gallos Brook: Outfalls 1 and 2 to the south of the Site; and
Outfalls 3 and 4 to the east.
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Figure 5 of the FRA shows the existing surface water drainage catchments based on information
obtained through the topographic survey, on-Site records and the CCTV survey undertaken at the
Site. Outfall 1 (which ultimately joins Outfall 2) drains the western area of the Site. Outfall 2 located
to the south of the Site drains the central area to the south of Camp Road. Outfall 3 located beside
Camp Road drains the central area to the north of Camp Road and Outfall 4 drains the north-
eastern area of the Site.

There are large areas of existing residential properties in the south of the Site which do not appear
to benefit from positive drainage systems. Through discussions with on-Site personnel it is
understood that many of these properties are expected to have individual soakaways, although the
location, size and design of these features are unknown.

The existing foul water drainage from the Site discharges to the private Sewage Treatment Works
(STW) to the south-east of the Site through both a gravity and pumped foul water based network.
Since the closure of the Airbase, the operational capacity of the STW has been reduced.

Flood Risk

Tidal and Fluvial

The Environment Agency’'s Flood Zone Map, as seen in Figure 4 of the FRA, shows that the
proposed Development is located within Flood Zone 1 and has a low probability of flooding (annual
exceedance probability <0.1%).

Mapping provided by the Environment Agency denotes five secondary and tertiary watercourses
adjacent to the southern and eastern boundaries of the Site. The Environment Agency does not
hold any records of flooding associated with these features.

The identified watercourses are located down gradient of the Site, which would not be affected by
high water levels associated with extreme rainfall events or flow restrictions caused by debris in the
channels. It is therefore concluded that the risk of fluvial flooding is low. Given the elevation of the
Site (i.e. greater than 100m AOD) the risk of tidal flooding is effectively nil.

Groundwater

The Environment Agency and Site management team do not hold any records of groundwater
flooding occurring at the Site. Furthermore, throughout the entire 10 year period of groundwater
monitoring at the Site, no flooding was recorded. It is therefore considered that the risk of
groundwater flooding to the Site is low.

Pluvial

Pluvial flooding occurs when natural and engineered systems have insufficient capacity to deal with
the volume of rainfall. Pluvial flooding can sometimes occur in urban areas during extreme, high
intensity, low duration summer rainfall events which overwhelm the local surface water drainage
system; or in rural areas during medium intensity, long duration events where saturated ground
conditions prevent infiltration into the subsoil. This flood water is then conveyed via overland flow
routes dictated by the local topography.

There are no public sewers located on-site; however there are private sewer systems which
connect into watercourses along the Site boundary. On-Site personnel have no recollection of
instances of flooding at the Site over the last 40 years.
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The surrounding topography gently falls in a southerly direction towards the adjacent fields. The
Site would therefore only be at risk of pluvial flooding from the Site itself or the ‘Flying Field’. No
flooding has been reported at the Site and it is therefore assumed that the current drainage
network is of adequate capacity to collect and dispose of surface water.

Water Resources

The Site is located within the catchment area of the River Cherwell. According to the ‘The
Environment in Oxfordshire’ (Environment Agency, 2009), across Oxfordshire the highest licensed
volume of surface water and groundwater is abstracted for public water supply, accounting for 58%
of the abstracted volume. In the area of the Site, water supply is largely from surface water
supplies (Thames Water, 2009).

The Cherwell CAMS (Environment Agency, 2005) sets out the management of water resources at
a local level. The Cherwell CAMS indicates the surface water resource availability for consumptive
uses in the Water Resource Management Unit, within which the Site is located, is limited at low
flows, although water resources may be available at high flows, with appropriate restrictions. Owing
to a lack of large abstractions and the geology of the catchment, an assessment of groundwater
resources is not included within the CAMS for this catchment.

Water Supply

Thames Water is responsible for public water supply in the locality of the Site. The ‘Revised Draft
Water Resources Management Plan’ (WRMP) published by Thames Water in September 2009,
sets out how demand for water is balanced against the available supply over the period from 2010
to 2035. Thames Water forecast a growth in population within the SWOX Water Resource Zone
from approximately 0.97 million to 1.1 million.

The Site is located within Thames Water Swindon, South and North Oxfordshire (SWOX) Water
Resource Zone. The Water Resource Zone is defined as an area in which all water resources,
including external transfers, can be shared and hence the zone in which all customers experience
the same risk of supply failure from a water resource shortfall.

According to the WRMP, the SWOX Water Resource Zone currently has a supply demand deficit of
5% in 2009/2010. The deficit is expected to increase steadily over the planning period, with the
deficit of 12% predicted in 2019/2020, which is the first assessment year provided in the WRMP
after which the Development would be completed and operational.

To address the supply demand deficit, the WRMP sets out the preferred programme for reducing
the deficit: this includes leakage reduction; metering; and water efficiency measures. The delivery
of the programme is expected to be prioritised over other regions to reduce the deficits of the Water
Resource Zone as soon as possible. Implementation of the preferred programme is predicted to
significantly reduce the demand deficit to 8% in 2010/2011 and in 2019/2020 there is expected to
be surplus supply of 2%. This surplus demand balance is expected to be maintained throughout
the remainder of the planning period.

In addition to the above preferred measures, Thames Water is investigating longer term options.
The preferred option is to construct a new reservoir near Abingdon, Oxfordshire by 2026 to supply
water to Swindon, Oxfordshire and London Thames Water, 2009). Currently, it is anticipated that a
reservoir with a capacity of 100 million cubic metres is required. In addition, Thames Water plan to
develop new underground water sources to boost supplies in the Swindon and Oxfordshire area by
28 million litres a day. These measures would reduce the predicted gap between supply and
demand for water in the SWOX Water Resource Zone.
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Potable Water Supply Infrastructure

The Site has three water connections to the local grid, including: a main entering the Site from the
east, terminating near to the main Site entrance on Camp Road; a main extending into the western
part of the Site along the southern side of Camp Road; and a main running to the western
boundary of the Site along the northern side of Camp Road. The water supply infrastructure across
the Site has not been adopted by Thames Water.

Impact Assessment

Demolition and Construction Phase

Increased Flood Risk from Surface Water Runoff

Existing Site conditions comprise a combination of impermeable and permeable areas. The
removal of buildings and hard-standing would temporarily increase the potential for infiltration and
allow some attenuation of surface water flows. However, the impact is likely to be negligible since
demolition and construction would be undertaken in phases. The main risk is likely to be an
increase in runoff as a result of intense rainfall before completion of the drainage system or if
ponding of surface water occurs on the Site leading to a surge of runoff into the drainage system.
This would result in a temporary adverse impact of minor significance.

Completed Development

Increased Flood Risk from Surface Water Runoff

The Site currently has no surface water storage or attenuation infrastructure, and surface water
runoff is currently drained into the private network before discharging into the local watercourses.

There is a downstream balancing pond located to the north of the B4030. However, it has not been
possible to confirm the current performance of this feature and therefore the potential benefits of it
reducing downstream flows have not been taken into account within this assessment.

Overall, the proposed Development would slightly decrease the impermeable area of the Site,
although this would only give rise to a negligible decrease in the quantity of surface water runoff.

However, in accordance with national policy and the Environment Agency’s aspirations, the
impacts of climate change need to be taken into consideration for the lifetime of the Development,
ensuring that discharge is not increased over the existing situation and where possible providing a
level of betterment.

A preliminary drainage strategy has been developed and is set out within the FRA (see Appendix
9.1). This aims to increase the sustainability of the Site and presents options for SuDS which would
be implemented as part of the Development to attenuate surface water runoff. The preferred
options, which aim to reduce and attenuate runoff as close to the source as possible, are as
follows:

e rainwater harvesting for the direct capture and use for domestic uses and/or irrigation of soft
landscaped areas;

e permeable paving within hard-standing areas, car parking and private roads; and

e swales where appropriate within Development plots and alongside highways.
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Balancing ponds are proposed where possible to enhance biodiversity within the Development.
Where space constraints mean that ponds would be impracticable, underground storage tanks are
proposed to manage surface water at the Site. The existing discharge rates have been calculated
for each drainage catchment on-site and are included as Appendix D of the FRA (Appendix 9.1).

A range of storage volume estimates were calculated using WINDES Quick Storage Estimate for
each drainage catchment (see Appendix D of Appendix 9.1). The estimated storage volumes
required are based on a 1 in 100 year (plus 30% allowance for climate change) return period.
Discharges from Catchments 1 and 2 have been limited to the existing rate with excess flows
attenuated. The allowable discharge rate entering the watercourse from Catchments 3 and 4 would
be reduced by 10% to give betterment over the existing situation. The range of the estimated
surface water storage would be refined at a detailed design stage.

As demonstrated in the FRA, the inclusion of SuDS to reduce and attenuate surface water runoff
would improve existing Site conditions, in accordance with current policy and guidance. This is
assessed as being a local beneficial impact of moderate significance.

Impact on Capacity of Foul Water Drainage

As a result of the Development, there would likely be a greater quantity of foul water requiring
treatment at the STW in comparison to the existing discharge. However, the volume should be
comparable to that which previously discharged to the STW when the existing Site was fully
occupied. The Environment Agency’s discharge consent for the discharge of treated effluent into
the Gallos Brook specifies a limit of 850 cubic metres per day. It is expected that the volume of foul
water flow from the proposed residential Development would be 715 cubic metres per day, with
135 cubic metres emanating from the proposed commercial/school Development.

Since the closure of the Airbase, the operational capacity of the STW has been reduced with parts
of the STW becoming redundant. Consequently, the STW would require refurbishment to bring it
back into full operation. Following refurbishment, the STW would be able to accommodate the
increase in foul water discharge (compared to the existing discharge) expected as a result of the
Development.

Given that the estimated volume of foul water from the Development would accord with the volume
specified in the existing discharge consent and would be accommodated by the capacity of the
STW, the impact on the capacity of foul water drainage would likely to be insignificant.

Impact of Foul Water Drainage on Surface Water Quality

The effluent from the STW is discharged into a stream which currently has a poor ecological status
(DEFRA & Environment Agency, 2009). By 2015, the ecological status of the stream is scheduled
to be moderate, with a good ecological status to be achieved by 2027.

As mentioned above, the predicted foul water discharge is expected to comply with the conditions
of the discharge consent, and that the STW would operate within Environment Agency compliance
guidelines. Therefore, no further deterioration in the quality of the water in the stream would be
expected. This would give rise to an insignificant impact on surface water quality.

Increased Demand for Water Supply

As part of the Development, new supply infrastructure would be provided for the new residential
dwellings. For the existing residential dwellings, the existing infrastructure would be maintained or
upgraded and replaced, where necessary. Therefore, the capacity of the water supply
infrastructure would not be a constraint on the Development.
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With the intensification of the Site following completion of the Development, the demand for water
would increase compared to the existing conditions at the Site. Although the ‘Revised Draft Water
Resources Management Plan’ (Thames Water, 2009) indicates there would be a deficit in water
supply and demand in 2019/2020, Thames Water has set out a preferred options programme to
address the deficit in the SWOX Water Resource Zone.

CDC has set a housing target of 13,400 new homes to be built between 2006 and 2026 (CDC,
2010). The Site has been recognised by OCC and CDC as a strategic site for development, which
could accommodate approximately 1,000 dwellings. Given that the Site has been identified for
development, and that the demand supply forecast provided by Thames Water takes into account
an increase in population within the Water Resource Zone, the additional demand on water
resources resulting from the Development would be accommodated by existing resources.

Furthermore, water conservation measures would be employed to ensure that, as a minimum, the
mandatory standards in the Code for Sustainable Homes would be achieved. Measures such as
water efficient fittings and fixtures and rainwater harvesting for gardens (rainwater butts) would be
incorporated into the Development. The incorporation of such measures would reduce water
consumption, which is in accordance with local policies. Overall, the Development would likely give
rise to an insignificant impact on the supply of potable water.

Mitigation Measures and Residual Impacts

Demolition and Construction Phase

Increased Flood Risk from Surface Water Runoff

All drainage flows and connections should be appropriately maintained throughout the demolition
and construction phases. Providing this is implemented, the likely residual impact would be
insignificant.

Completed Development

Increased Flood Risk from Surface Water Runoff

Providing the surface water drainage strategy is developed further and implemented, no additional
mitigation measures would be necessary. On this basis, the likely residual impact on surface water
flooding is assessed as remaining beneficial and of moderate significance.

Impact of Capacity on Foul Water Drainage

Following refurbishment of the STW, the capacity of the STW would be expected to accommodate
the predicted foul water discharge flows from the completed Development. In addition, the
estimated volume of foul water discharge is expected to remain within the limit specified by the
discharge consent. For these reasons the likely residual impact on the capacity of foul water
drainage would remain as insignificant.

Impact of Foul Water Drainage on Surface Water Quality

Refurbishment of the STW would likely be required as a condition on any planning consent for the
Development. No further mitigation of discharge quality would be required, unless operational
monitoring of the STW indicated that the required water quality improvements in Gallos Brook were
unlikely to be achieved. Therefore, the likely residual impact of foul water drainage from the
completed and fully occupied Development on surface water quality would remain as insignificant.
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Increased Demand for Water Supply

Since water conservation measures would be employed to ensure that, as a minimum, the
mandatory standards in the Code for Sustainable Homes would be achieved, no further measures
to reduce water consumption are considered necessary. Therefore the Development's likely
residual impact on the supply of potable water would remain as insignificant.

Conclusions

The Site is located in an area which has a very low risk of flooding from fluvial sources and a nil
risk of tidal flooding. Ground levels would remain as existing and no basements are proposed. As a
result, there would be no flood risk to the Development or increased flood risk off-site.

A preliminary surface water drainage strategy has been developed which includes SuDS to
attenuate rainfall on-site and restrict the rate of surface water runoff into the local watercourses to
the existing rate, including allowing for climate change. Furthermore, discharge entering the
watercourse to the east of the Site would be reduced by 10%. The proposed Development would
therefore not increase flood risk on-Site or elsewhere, which is in line with national and local policy
as well as Environment Agency guidance, and would reduce flood risk overall.

The Development would increase the volume of foul water discharge from the Site to the STW in
comparison to the existing Development population. However, this should be comparable to the
volume that previously discharged to the STW when the Site was fully occupied and the proposed
refurbishment of the STW may lead to an improvement in the quality of the treated effluent. The
Development would also result in additional demand for local water supply. However, the
implementation of water efficiency measures as part of the Development would minimise the
increase in water consumption.
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Executive Summary

Walerman has been commissioned by Dorchester Holdings to undertake a Planning Policy
Staterment 25 Flood Risk Assessment for the proposad development at Upper Hayford airfield.

The Development proposes the creation of a new selllemaent, which will include the retention and
refurbishment of some existing military housing as well as new build residential development. New
social and community infrastructure will be provided as well as landscaping to include formal sporls
pitches and open space.

The Site is located within Flood Zone 1 and is considered by the Environment Agency to be at a
low risk of tidal and fluvial flooding. Furthermore there are no walercourses on-site and no history
of fluvial flooding.

The Site is localed on top of a plateau, slightly down gradient of the flying field’, Overland flows
could only emanale from the runway or the Site itself. As there have been no reportad instances of
flooding to the Site it is assumed that the eurrent on-site drainage nelwork has adequate capacity
to deal with surface water runoff. The risk of flooding from pluvial sources is therefore considerad
low.

Groundwaler was localed approximately 1.2m below ground lavel in the northeast of the Site and
7m below ground level in the soulhwesl, Groundwaler levels are relatively static and thera have
been no reported historical instances of flooding on-site, Furthermore, proposed ground levels are
to remain as existing so the risk of groundwater flooding to the buildings themselves, or increased
fload risk o others caused by displacement of flows would be low,

The on-sile surface water drainage netlwork is private, connecting into a number of small
watercouraes around the southern and eastern boundaries of the Sile,

The proposed surface waler stralegy will mimic the existing situalion, restricling flows lo the
exisling rate while taking climate change into account for the lifetime of the Development. Due to
anecdotal evidence of flooding off-site, flows entaring the watercourse to the east of the Site will be
decreased by 10%. This will provide some degree of belterment over the existing situation.

Surface waler attenuation will be provided through the use of balancing ponds, permeable paving
and altenuation tanks where necessary, Swales will be Incorporated within the development
parcals and living roofs will be considered where appropriate, The potential for infiltration
techniques will also be investigated further at the detailed design stage, to confirm whether
soakage rates are favourable,

This report demonstrates that the proposed Development is at a low risk of flooding. It also
confirms that surface watar runoff from the Development could be drained in such a way as to
ensure that flood risk is not increased elsewhere, and whare appropriale decreased, It is
anticipated that the information provided within this report satisfies the requirements of Planning
Policy Statement 25,

Upper Hayford
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1.8,

1.4.

1.5.

1.6.

1.7

1.8.

1.9.

Introduction and Policy Context

Waterman was commissioned by Dorchester Holdings to undertake a Flood Risk Assessment in
raspect o a portion of Uppar Heyford airfiald (hereafler referred lo as 'Upper Heyford'), located in
Oxfordshire,

Site Description

The existing site (hereafter referred lo as ‘the Site') is approximately 76 hectares in size and is
bisactad by Camp Road. The north of Camp Road comprises existing residential accommaodation
in the east and lo the west commercial buildings and disused aircraft hangers. To the south of
Camp Road commarcial bulldings are localad to the east, with residential bungalows in the central
araas, A disused hospital is located in the west of the Sile adjacent o the sports fields,

An unnamed road forms the easlern boundary of the Site and agricultural fields lie bayond the
southern boundary. The western boundary comprises the adjacent school and the norlhern
boundary is formed by the ‘lying field’. A location plan and application boundary are shown in

Figures 1 and 2 respactively.

Topography

The topographic survey (seen in Appendix A) shows that the Site falls in a south easterly direction
away from the ‘flying field’ situated lo the north of the Site. Ground levels fall from approximalely
127.5m Above Ordnance Dalum (AOD) adjacent to the aircraft hangers to 116.7m AOD near 1o
Field Barn Farm.

Geology

As laken from the Phase 2 Intrusive Survaey Factual Report undertaken by Aspinwall in June 1997
(Ref.1) which covered the entire airfield, shallow ground conditions at the Site generally comprise
layers of silt and clay, often sandy with a significant proportion of cobble sized limestone. This is
undarlain by weathered limeslone bedrock al an average depth of 1.5m (range of 2.6m to 0.9m) lo
the north of Camp Road and 1.3m (range of 2.7m to 0.8m) to the south of Camp Road.

The solid geology at the Site comprises Middle Jurassic Great Oolite Limestone up to
approximately 20m in dapth, overlying a thick mudstone sequence with occasional limestone and
sandslone bands,

The underlying Inferior Oolite Group Is less than10m thick and includes sand, sandslones and thin
mudstone of the Lower Estuarine Serles, and sandy limeslone, shelly limestones and sandslones
of the Northampton Sand.

Hydrology

Tributaries of the Gallos Brook are located to the south and east of the Site. Surface water runoff
from the Site discharges into these walercourses through four outfalls (as seen in Figure 3), two
located to the south and two lo the easl. The Gallos Brook enters the River Ray approximately
11km to the south of the Site.

The nearest Main River to the Site is the River Charwell which is located approximately 1.2km to
the wast of the Site,

Upper Heyford
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1.13.

1.14.

1.15.

1.16,

1.20.

Development Proposals

. The development proposals (hereafter referred to as the ‘Developmaent’) are shown in Appandix B.

Thaese illustrate that the development would comprise the creation of a new selllement, which
would include up to 1,075 dwaellings. Taking a sustainable approach, much of the axisting military
housing would be retained and refurbished, along with some new build residential development,
Somae of the residential devalopment would be assistad living accommaodation for tha elderly and
student accommodation involving change of use of existing buildings.

. Tha proposals also include the provision of new employment uses (Class B1-B8), again comprising

the change of use of exisling buildings as well as the erection of new buildings,

. New social and communily infrastructure will also be created, including a new primary schoaol

towards the cenlre of the setllement area, A range of retail provision, again comprising new build
and some change of use would be included, together with a range of Class D1 (non residential
inslitutions) uses.

The Development would also involve a number of buildings and sfruclures to be removed across
the Site, including the boundary fence o the south of Camp Road.

Requisite infrastructure such as new highways will be provided to serve the seltlement. In addition,
a range of formal sports pitches and open space would be incorporated within the scheme,

Legislation and National Planning Guidance

Planning Policy Statement 25: Development and Flood Risk (PPS25)

PPS25 (Ref.2) sels out Government policy on developmant and flood risk. Its aims are to ensure
that flood risk is taken inlto account al all slages of the planning process, o avoid inappropriata
development in areas at risk of flooding, and lo direct development away from areas of highest risk.
Where new development is exceptionally necessary in such areas, policy aims to make il safe
without increasing fload risk elsewhera, and where possible reduce flood risk overall,

PPS525 advocates (he use of the risk-based ‘Sequential Test', in which new development is steared
lowards the areas al lowesl probability of llooding which are identified by Flood Zones.

. The Site is located within Flood Zone 1, considered to have a low prabability of flooding according

la the Environment Agency's (EA) internet Flood Zone Map (as shown in Figure 4); therafore the
Sequenlial Test for the Site has been passed.

PPS25 requires thal surface waler discharge from any developed site should be no greater than
the existing rate, and should be managed in a sustainable manner as far as possible,

. Practice Guidance (Ref.3) which accompanies PPS25 states that annual flow rates up to and

including the 1 in 100 year event should be accountad for, including for the impacts of climate
change.

Residential development is generally accepled lo have a lifespan of 100 years. As detailed in
Tabla B.2 of PP525 (Ref.2), it is suggested that for developments of this design life, increasing
poak rainfall intensity by 30% may provide an appropriate precautionary response to the
uncerlainty of climate change impacts.

Upper Haylord
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1.22,

1.23.

1.24.

1.25.

Local Planning Policy

Strategic Flood Risk Assessment

The Cherwell District Council and West Oxfordshire District Council Level 1 Strategic Flood Risk
Assessmaent (SFRA) published in April 2009 (Rel.4) sels oul the requirements for site specific
FRAs dependent upon the loeation of the Site,

Table 13.1 states that with regard to Upper Heyford the geology of porous shale could lead to
polential land drainage issues and a Level 2 site specific FRA would need 1o include delails of land
drainage infrastructure. It concludes thal the Level 2 FRA should consider existing available
information where possible to further the developer's understanding of flood risk and how this could
affect the Development,

Local Development Frameworlk

The Draft Core Strategy published in February 2010 (Rel.5) forms part of the emerging Local
Development Framework and reprasents Cherwaell's policies for development up to the year 2026,

Policy SD6 encourages the use of Suslainable Drainage Systems (SuDS) to allow for
developments lo beller adapt (o the predicled impacts of climate change based on site specific
constraints, [t states that SuDS should aim to mimic surface water flows arising from the sile prior

to the proposed davelopmant and based on the existing situation.

Scope of Report

This report assesses lhe Site in regards lo the risk of flooding, taking into consideration lidal,
fluvial, groundwaler and pluvial sources and the polential effects upon the Development. In line
with current policy, the management of surface water will be assessed, and a stratagy to effactively
manage runoff whilat working within Site specific constraints will be proposed, so as not to increase
flood risk elsewhere,

Upper Heylord
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21,

2.2,

2.3.

2.4,

2.5,

2.6.

2.7,

2.8

Sources of Potential Flooding

Tidal and Fluvial

The EA’s Flood Zone Map, as seen in Figure 4, shows that the proposed Dovelopment is located
within Flood Zone 1 and has a low probability of flooding (annual exceedance probability <0.1%).

The nearest Main River to the Site is the River Cherwall situated approximately 1.2km to the west
of the Site,

Mapping provided by the EA (shown in Appendix C) denoles five secondary and terliary
walercourses adjacent to the southern and easlern boundaries of the Site, however the EA do not
hold any records of flooding associaled with thesa features.

Furthermore, the idenlified walercourses which are tribularies of the Gallos Brook are located down
gradient of the development Site, Even in the extremely unlikely event of llooding due to these
waltarcourses, no flooding would occur to the Site, It is therefore concluded that the risk of tidal or
fluvial flooding is low.

Anecdotal evidence provided by the EA (Appendix C) notes that flooding has occurred off-site
within Caulcolt to the wasl of the Site and the caravan park lo the easl,

However, as sean in Figure 1, the Site boundary is such that the proposed development does not
drain to the walercourse which flows through Caulcolt. Therefore, the development would not affect
surface water runoff in this localion. Although anecdotal avidence of flooding within the caravan
park does nol constilule a flood risk lo the Site itself, this will be taken into account within the
following chapter when considering an appropriate drainage strategy.

Groundwater

Tha Site is not located within a Source Prolection Zone according to the EA website, However, the
EA classifies the underlying limestone bedrock beneath the Sile as a principal agquifer, This
classification refers to layers of rock or drift deposits that have high fracture permeability, meaning
they usually provide a high level of water storage and they may support waler supply andfor river
base flow on a slralegic scale,

The Aspinwall report (Ref.1) noted that groundwater was present within a number of horizons
dependent upon the lithology present. Boreholes have been monitored on a biannual basis since
the report was initially undertaken in 1997. Boreholes 5 and 6 are of significance to the
Development and are located to the northeast and southwest of the Site respectively (as seen in
Figure 3). The respective relationship between the ground level and waler level are shown in the
fallowing graphs,

Upper Heyford
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Graph 1: Groundwater Monitoring Borehole 5
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Graph 2:  Groundwater Monitoring Borehole 6
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2.9. Asseen in the above graphs, there were lwo erroneous results taken in May 2007. It appears from
viewing the complete set of results that these two readings have been swilched belween boreholes
5 and 6, These results have therefore been discounted from continued assessment of the potential
for groundwater flooding.
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2.10,

21,

212,

2.13.

2,14,

218,

Borehole 5 shows very sleady groundwaler levels at an average of 1.2m below ground lavel (bgl)
and a minimum of 1m bgl. Borehole 6 in comparison shows a relatively fluctualing water lavel
locatad an average of 7m bgl, ranging between 4.72m bgl and 8.93m bgl.

The EA (Appendix C) and on-sile management team do not hold any records of groundwater
flooding occurring al the Site; furthermore the Development proposes lo maintain axisting ground
levels, It is therefore considered that groundwater flooding would not be an issue either al the Site
through ingress of water into newly constructed buildings, or lo others caused by displacement of
flows.

Pluvial

Pluvial flooding oceurs when natural and engineered systems have insufficient capacity to deal with
the volume of rainfall. Pluvial flooding can somelimes occur in urban areas during an extrame,
high intensity, low duration summer rainfall event which overwhelms the local surface water
drainage systems; or in rural areas during medium intensity, long duration events where saturated
ground conditions pravent infiltration into the subseil. This flood water would then be convayed via
overland flow routes dictaled by the local topography.

There are no public sewers localed on-sile; however there are privale sewer systems which
connect info the watercourses along the Site boundary, On-site personnel have no recollection of
instances of flooding at the Site (over the last 40 years),

The surrounding lopography of the area gently falls in a southerly direction towards the adjacent
fields, The Development would therefore only be al risk of pluvial flooding from the Site itself or the
"flying field’. No flooding has been reported at the Site and it is therefore assumed that the current
drainage network is of adequate capacity to collect and dispose of surface water flows, In addition,
as parl of the Development, surface water runoff would be managed and hence pluvial flooding
would nol pose a risk to the Davelopmant.

Summary

The Site is considered to be at low risk of flooding from tidal, fluvial, groundwater and pluvial
sources. However, it is also necessary to ensure that the Development itsell would not increase
flood risk elsewhere through increased surface water runoff, This is examined in the following
chaptar.

Upper Heyford
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3.

3.1,

3.2

3.3.

S
b

a8,

3.6,

3.7.

Surface Water Drainage Strategy

Current Surface Water Regime

As seon in Figure 3, there are four discharge locations adjacent to the Site which enter two
tributaries of the Gallos Brook. These are namely Oulfalls 1 and 2 to the south of the Sile and

Qulfalls 3 and 4 to the east. The presence of these walercourses was conlirmed through a Site
walkaver undartaken on 2 June 2010,

Figure 5 shows the existing surface walter drainage catchments based on information obtained
through the topographic survey, on-site records and the CCTV survey undertaken at the Sile.
Outfall 1 (which ultimately joins Outfall 2) drains the wastern area of the Site. Outfall 2 located lo
the south of the Sile drains central areas to the south of Camp Road. Outfall 3 located beside
Camp Road drains the cenlral areas to the north of Camp Road and Outfall 4 drains the north
eastarn area of the Site.

There are large areas of exisling residential properties in the south of the Site which do not appear
lo benefit from positive drainage systems. Through discussions wilth on-site personnel il is
understood that these properties are expected o have individual soakaways, however the location,
size and design of these fealures are unknown, There are no reports of any drainage or flooding
issues within these areas, and as such the existing provision is considered satisfactory.

There is an existing balancing pond located to the south of the Site beside the B4030. All four
outfallz located on-site drain to this feature, which aids in reducing flows lo downstream
catchmants,

Sustainable Drainage Systems

The most sustainable way lo drain surface water runoff is through the use of SuDS, which need to
be considered in relation to site-specific constraints,

SubDS work by mimicking the natural drainage system and provide a method of surface waler
drainage which can decrease the quantity of water discharged, and hence reduce the risk of
flooding. In addition to reducing flood risk these fealures can improve water qualilty and provide
biodiversily and amenity benefits,

A variety of SuDS options are avallable to reduce or temporarily hold back the discharge of surface
water runofl, Table 1 overleal provides the constraints and opportunities to each of the SuDS
devices In accordance with the hierarchical approach outlined in The SuDS Manual CIRIA CG97

(Ref.6).

Upper Heyford
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Tabla 1:  Sustainable Drainage Techniques

Living rools (source Provide soft landscaping at roof level which Mol suilable for individual properties, v
conlrol) reduces surface waler runoff, polential for inclusion within managad
araas/buildings,

Infiltration devices Slore runoff and allow waler lo percolale Infiltration likely lo be feasible, subject to v
Soakaways (source into the ground via natural infillration. assessment of contaminalion and soakage
conlral) rates during detalled design,
Pervious surlaces Storm waler Is allowed to infiltrate through Potential for infiltration, soakage rales lobe ¢
(source conlrol) the surface into a storage layer, from which  confirmed during detailed design. If sufficient

it can either infiltrate and/or slowly release to  soakage not possible, paving could be lined

SEWArS, wilh an impermeable membrane,
Rainwater harvesting  Reduces the annual average rate of runoff — Rainwater harvesling syslems are nol v
(source conlrol) from the Site by reusing water for non- considered lo provide allenuation for

potable uses e.q. toilet flushing. spacific slorm avenls.
Swalos (permeable Broad shallow channels thal convey / store  Polential for inclusion within the v
conveyanca) runofl, and allow infiltration (ground development plots and alongside the

condilions pormilling). highways, Details to be confirmed at

delailed design,

Filter drains & Trenches filled with granular materials Saa Infiliralion Devices above, ¥
perforaled pipes (which are designed to take flows from
(permeable adjacent iImpermeable areas) that convey
conveyance) runolf while allowing infiltration,
Filter Strips Wide gently sloping areas of grass or dense  Could be provided adjacent to ponds or v
(parmeabla vagelation thal remove pallutants from basins.
convayance) runaff from adjacent araas,
Infillration basins (end  Depressions In the surface designad lo store  Sea Infiltralion Devices above, v
ol pipe Irealment) runalf and allow infiltration,
Wel pands & Pravide waler qualily ireatment and Could be ulllised down gradient of the i)
Conslructed Wellands  lemporary slorage above the permanent development plolz where spalial conslraints
(end of pipe walar lavel. allow.
freatment)
Attenuation Tanks Used when the SuDS5 listed above cannot A gravily connection should be provided for v
(end of pipe ba inslalled with sufficient volumes o restrict  any underground attenuation tank where
Irealment) to the required rale, practical.

Infiltration Techniques

3.8, Although it is expected thal drainage by infillration would be viable at the Site, localised soakage
tesls have nol been undertaken to date, Additionally, confirmation of areas of contamination would
be required and the polential for remediation if required assessed. Therefore, the precautionary

Uppar Hayford
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3.9,

3.11.

3.12,

3.13.

3.14,

3.15.

3.16,

principle has been applied lo the drainage stralegy in order to demonstrate thal surface waler
runoffl can be reduced lo the required rales withoul the nead for infiltration,

Living Roofs

Living rools comprise a vegelative cover over a drainage layer which mimies the natural drainage
regime of a Greenfield site, through absarption by the plants and retention of precipitation within
the growing medium, Thia reduces the volume of runoff and attenuatas peak flows. Living roofs
can also provide ecological benefits through providing replacement and additional habitat within
developments. Furthermore living rools can facilitale in reducing a building’s carbon footprint by
removing CO, and reducing energy demand owing to the thermal benefits,

. In line with the sustainable approach to the Development, a large proportion of tha Site is intendad

to he refurbished and it is not considaerad feasible to retrofit living roofs to tha existing buildings.
Living roofs would not be appropriate for new houses, however would be considered during
detailed design in areas where there are shared maintenance agreement (e.g. flats and
commarcial buildings), subject lo roof typology and structural stability.

Permeable Paving

Permeable paving allows infiltration through the surface and filter layars into the sub-base or void
structure below. Wheare soakage rates do not allow for direct infiltration into the underlying subsaoil,
water would ba held within the sub-base and allenuated sufficiently before discharging to the
appropriate outfall. Permeable paving would generally ba used in non trafficked areas, however
could also be ulilised on un-adopled highways within the Development subject to appropriate
design,

Swales and Filter Drains

Swales and Filter Draing are designed to convey surface water runoff from adjacent impermeabla
surfaces, and should ideally infiltrate into the ground.

Swales could be ulilised where topography is favourable within the development plots and
alongside the highways o convey runoff to down gradient altenuation features, Where infiltration is
not possible, swales would be lined with an impermeable membrane and designed to provide
attenuation behind a series of weairs,

Balancing Ponds and Basins

Balancing ponds collect surface water within the landscape of the Site. Although these require
significant land take they can provide ecological enhancemeant, and improva waler quality through
the remaval of pallutants.

In line with CIRIA guidance the following assumptions have baen taken into account in regards to
the design of permanent ponds:

« Side slopes of 41, ene al 6:1 for safely purposes (dependant on slope slability)
= 1m balancing depth above paermanant pool

= Length lo width ratio of between 3:1 and 5:1

These features could be designed as ponds, with a parmanant water lavel in them. Allernatively
these could be basins, which would be generally dry during summer months and utilisad as
amanity and recreation space when not required for atlenuation purposes.

Upper Hayford
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3.17.

3.18.

3.19.

o
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3.21.

422,

3.23.

3.25,

3.26,

The ponds shown in Figure 6 have been sized assuming that no infiltration is possible; to
demonstrate that there is sufficient space available to achieve the required atlenuation volume,

Underground Attenuation

Excess surface water which cannot be controlled through the use of above ground features and
permaable paving would be directed to storage tanks and oversized pipaes. It is recognised that
these measures are considered less suslainable than olher methods of attenuation as they provide
no water quality, amenity or habital benefils, However, where surface waler runofl cannol be
controlled through more sustainable SuDS techniques, the oplion of allenuation tanks has been
considaerad,

Proposed Surface Water Regime

The EA have confirmed that in areas identified solely for refurbishment, attenuation would not neaed
lo be provided as the buildings, areas of hard standing and drainage nelworks are to remain as
existing. Similarly, ne altenuation would be required for areas of the Site which are not intended to
be developed. In these areas, the drainage networks would remain as per the existing situation if
possible, although minor diversions may be necessary lo accommodate the proposed buildings.

. In accordance with PPS25, local policy and EA guidance the rate of surface water runoff from new

development would be controlled so that il does nol increase over the exisling situation for the 1 in
100 year event, while taking climate change into account for the lifetime of the Developmenl,

In addition, due to anecdotal evidence of flooding fo the east of the Site within the caravan park
(Appendix C), as agreed with the EA, flows entering the eastarn tributary of the Gallos Brook would
be reduced by 10% which would provide a degree of bellerment over the existing situation,

Preliminary calculations included within Appendix E show that approximately 1650m” of attenuation
would be required for Catchment 1, 1903m” for Catchment 2, 1986m” for Catchment 3 and 511m”
for Catchment 4. This would mean a total attenuation volume of 6050m” would be raquired across
the Sile lo restrict surface water flows sufficiantly.

Az praeviously noted there is a downslream balancing pond serving the Site, Howaever, due 1o the
axisting footprint there Ia limited scope to Increase the volume of this Teature, It has therefore been
proved that the required attenuation volume can be incorporated on-site.

. Figure 6 shows lhe associated allowable discharge rates, above ground attenuation features and

volumes of below ground storage required per calchment. As agreed with the EA, due to the
Masterplan being merely indicative al this stage, the exact localion of below ground slorage has
not baan defined. This will allow for some flaxibility in the placement of bulldings at the detailed
dasign stage, yet ansure that the appropriate lavel of attenuation will be provided.,

OCC have confirmed that they would adopt SuDS subject to confirmation of design if they serve
two or more properties, are located within the most appropriate land lopographically and allow
access for maintenance purposes. The potential for the adoption of SuDS by OCC will be
considered at the delailed design stage subject to confirmation of the Masterplan. If these features
ware nol offered for adoption, these would be maintained through appropriate maintenance
companies under a Modal Agreamaent.

This strategy would provide a robust and sustainable drainage system which would restrict flows
sufficiently while providing ecological and amenity benefits, This would ensure that flood risk is not
incraasaed o others and whare appropriate is decreased,

Upper Heylord
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4.2.

4.3.

4.4.

4.5,

4.6,

4.7

Conclusions

The Site is located within Flood Zone 1 and is considered by the EA to be at a low risk of tidal and
fluvial flooding. Furthaermaora thera are no walercourses on-site and no history of fluvial flooding.

The Site is located on top of a plateau, slightly down gradient of the llying field’, Overland flows
could enly emanale from the runway or the Sile itsell, As there have been no reported instances of
flooding to the Site it is assumed that the current on-site drainage network has adequate capacity
to deal with surface walter runoff. The risk of flooding from pluvial sources is therefore considered

low.

Groundwater was localed approximalely 1.2m bgl in the northeast of the Site and 7m bgl in the
soulhwest, Groundwaler levels are relatively static and there have been no reported historical
instances of flooding on-site. Furthermore, proposad ground levels are to reamain as exisling so the
riak of groundwater flooding to the buildings thamselves, or increasaed flood risk 1o olhers caused
by displacement of flows would be low.

The on-site surface waler drainage nelwork is private, connecting Into a number of small
watercourses around the southern and eastern boundaries of the Site.

The proposed surface water strategy will mimic the existing situation, restricting flows lo the
existing rate while taking climate change into account for the lifetime of the Development, Due to
anecdolal evidence of flooding off-site, flows enlering the waltercourse o the east of the Site will be
decraased by 10%. This will provide some degree of belterment over the exisling siluation,

Surface water atlenuation will be provided through the use of balancing ponds, paermeable paving
and altenuation tanks where necessary. Swales will be incorporaled within the developmaent
parcels and living roofs will be considered where appropriate, The potential for infiltration
techniques will also be investigated further at the delailed design stage, to confirm whether
soakage rates are favourablo,

This reporl demonstrates that the proposed Development is at a low risk of flooding. It also
confirms that surface water runoff from the Development could be drained in such a way as lo
ensure thal flood risk is not increased elsewhere, and where appropriate decreased, |l is
anticipated that the information provided within this report satisfies the requirements of PPS25,

Upper Haylord
12
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Figura 1: Site Location Plan
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Figure 2: Red Line Boundary
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Figure 4;

Environment Agency Flood Zona Map
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A. Topographic Survey
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B. Development Proposals
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Tarran, Sophie G

From: Thamas Wasl, Customer Contact [thwast@eaenvironmant-agancy.gov.uk]
Sent: 13 May 2010 14:41

To: Tarran, Sophie G

Subject: RE: WIR33071: Upper Heylord Airport Flood Risk Enquiry Letter
Attachments: 33071 flood map.pdf; 33071 recelpt.pdf, 33071 watercourse map2.pdf;, 33071

watercourse map1.pdf; UpperHeyford PS.xls; EA Standard Notice (Commercial).pdf

Dear Ms Tarran
WIR33071: Upper Heyford Airport Flood Risk Enquiry Letter
Thank you for your data requast and paymant,

Please now find attached;

Flood Zones Map - confirming that the site lles within flood zone 1, the area with a chance of flooding of less than 1
in 1000 in any year.

Watercourse maps — showing the location of secondary and tertiary watercourses on or near the site. Please note
that the closest Main River is the River Charwell, approximately 1 kilometre west of the site.

History of flooding: the above site is not within the Environment Agency's records of historic flood event from rivars,
the sea or groundwater. However, please note that this does not necessarily mean that flooding has not oceurred
here in the past, as our records are not comprehensive. We would therefore advise that you make further enquiries
locally with specific reference to flooding at this location.

Groundwater Information
This is based on a 1km search radius at OX25 5TD (NGR 451202, 225749). Our Groundwater team have included

background and any additional information that may be useful;

¢ Geology
The solid geclogy beneath the site is the Great Oolite group. This rock formation is classed as a Principal
Aquifer. There are no drift deposits within the search radius.

= Protected Rights and Source Protection Zones
Thare are no groundwater abstractions (licensed or deregulated) or private water supplies within the 1km search
radius, There are no Source Protection Zones within the area.

s  Groundwater Levels

Groundwaler levels al the site are approximately 103.9mAOD - this is a rest waler level assoclated with the
drilling of BH SP52/041B which is approximately 700m east from the NGR reference given above. There is an EA
closed groundwatar monitoring point approximately 1.2km waost of the site. | have attached the groundwater lavel
information. Please note that the groundwater levels are only an indication of lavels at the site. The elevation of

the monitoring BH 10 metres lower than the site.

e Groundwater Flooding

There are no historical flooding events within a 1km radius of the site, Approximately 3.8km west of the site we
have a record of a cellar flooded In mid January 2001.Please note that we only hold data on groundwater flooding
avents from 2000 onwards. There may have been previous groundwater events prior to this date that we do not
have records for. We hold groundwater emergence maps (GEM) that show where during exceptionally wet
winters, groundwater levals may be close to or at surface. There are no areas of GEM within the search radius.

A VAT raceipt and our standard notice for the supply of Environmeant Agency information are also attached for your
reference,

| trust this now completes your enquiry, please don't hesitate to contact us again if we can be of any more assistance.

Ragards
Micola



Nicola Cook
Exlernal Relations Officer
Diract Dial: 01491 828 352

Externnl Relalions

Planning and Corporate Servioos

Environment Agoncy

Thames Region, Wosl Araa

Rad Kila Houao, Howboery Park, Wallingford, OxX10 800

Please be aware that the Environment Agency has updated the way it responds to requests for
flood risk information, including Flood Risk/Consequence Assessments (FRA/FCA).

If you are conducting a Flood Risk/Consequence Assessments (FRA/FCA) please check the "New Flood
Risk Standing Advice for England — PPS25 National Version 2.0" web pages for the FRA/FCA "product’ you

require.

The FRA/FCA 'product’ can then be ordered from the External Relations team by emailing us at
thwast@anvironment-agency,gov,uk

From: Thames West, Customer Contact

Sent: 06 May 2010 15:43

To: 'Tarran, Sophie G'

Subject: WIR33071: Upper Heyford Airport Flood Risk Enquiry Letter

Dear Ms Tarran
WIR33071: Upper Heyford Airport Flood Risk Enquiry Letter

Thank you for your enquiry (WIR33071). Before we can supply you with information, we require payment. Our
charges ware ravised from 1 July 2009 and those requests including licensing your use of informalion are calculated
as follows:

i) the time spent by our staff in providing you with the information requested, current rates being £25.00 per hour.

These charges are not subject to VAT.
i) a standard charge of £10 for the exira parmission to use our information commerclally. VAT Is applicable to this

charge. VAT has reverted to 17.5% from 1 January 2010.

The information you have requested will cost £41.75 to supply. This charge has been datermined as follows:-

Ec?zjlrrm) of staff time at £25.00 per | £95.00
Paymant procassing cost ! £5.00 |
Commaerclal re-use charge | £10,00 I
VAT | £1.75 |
Total cost EMT5

VAT Registration Number: GB 662 4901 34

If you wish ta make payment over the phone please quete reference WIR330711. Please nole that for security reasons
we ask only the Cardholder call for telephone payment. Representatives calling on behall of the Cardholder will be
denied the aption of telephone payment. Please call our External Relations Team on 01491 828352 for telephone

paymant.

However, if you wish to pay by cheque, the processing cost will be £25,00, making the total cost £61.75. Please make
your cheque payable to the Environment Agency and send it to this office al the address below. We will process your
roquest when we raeceiva your payment.

Please lat us know if you require a VAT raceipt.



WIR33071 Flood Map centred on Upper Heyford site created 13 May 2010
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Ms Sophie Tarran Our ref: WA/2010/108040/01-L01
Waterman Transport & Development Ltd ~ Yourref: 11234 WTD

Pickfords Wharf
Clink Street Date: 24 May 2010

London
SE1 9DG

Dear Ms Tarran

PROPOSED RESIDENTIAL LED MIXED USE SCHEME.
UPPER HEYFORD AIRPORT, UPPER HEYFORD, 0X25 5TD. (CHERWELL).

Thank you for your email dated 05 May 2010 regarding the above site.
Your amail includes:
« a pre-application enquiry form

» a letter dated 30 April 2010 from Waterman
= a plan showing the site boundary

We have read the letter dated 30 April 2010 regarding flood risk and have the following

comments to make:

1. We confirm that the entire site lies within Flood Zone 1, but a Flood Risk

Assessment (FRA) will be required due to the size of the site. FRAs are required

for sites greater than 1 hectare in size in accordance with Planning Policy
Statement 25: Development and Flood Risk (PPS25).

2. There are no main rivers on the site. We do not have comprehensive records of
ordinary watercourses (all watercourses not classified as main rivers). The Local

Planning Authority are likely to have more detailed records of the locations of
ordinary watercourses and culverted sections, but they are not necessarily

recorded anywhere. The term watercourse includes all open, bridged, culverted

or piped rivers, streams, ditches, drains, cuts, dykes, sluices and passages
through which water flows. It is the responsibility of the applicant to identify all
watercourses as part of the baseline assessment of the onsite drainage
characteristics, in the PPS 25 compliant FRA.

3. As a minimum, it must be demonstrated in the FRA that existing surface water

Environmeant Agency

Rad Kite House Fowbery Park, Wallingford, Oxfordshire, OX10 8BD.
Customer services line: 08708 506 506

Emall: enquiries@environment-agency.gov.uk
www.environment-agency.qov,uk

Cont/d..




discharge rates will not be exceeded across a range of storm events up to and
including the 1 in 100 year storm event with an allowance for climate

change. The FRA should include a calculation of existing runoff rates and as well
as greenfield rates for the site. The proposed discharge rates should be as close
to the greenfield rates as possible, to ensure that the development offers a
significant reduction in flood risk, in accordance with the guidance of PPS

25. The suggested methods for calculating runoff from hardstanding and
greenfield areas are acceptable. Any surface waler drainage scheme should
utilise sustainable drainage techniques, offering ecological, water quality and
amenity benefits wherever possible, in accordance with the SUDS Management
Train (Ciria C609) and the SUDS Manual (Ciria C697). To summarise, the
surface water scheme should clearly show that:

peak discharge rates from the site will be reduced as a result of the proposed
development, across a range of storm events, up to and including the 1 in 100 year
storm with a suitable allowance for climate change (the design storm event)

discharge volumes from the site will not increase as a result of the proposed
development, across a range of storm events, up to and including the design storm
event

the site will not flood from surface water up to and including the dasign storm
avent or any surface water flooding beyond the 1 in 30 year storm event, up to and
including the design storm event can be safely contained on site;

the likely flood flow routes and the impact of a storm that exceeds the capacity of
the system has been considered.

the future management and/or adoption of the system has been fully explored.

Any works that will impede the flows of an ordinary watercourse, such as culverting,
requires the prior written approval of the local authority under the Public Health Act
1936, and the prior written consent of the Environment Agency under the terms of the
Land Drainage Act 1991/Water resources Act1991. The Environment Agency seeks to
avoid culverting, and its consent for such works will normally be withheld.

Please have regard to policy NRM4 (Sustainable flood risk management) of the South
East Plan dated May 2009.

Yours sincerely

Ms Michelle Kidd
Planning Liaison Officer

Direct dial 01491 828455
Direct fax 01491 834703
Direct e-mail michelle kidd@environment-agency.gov.uk

End 2
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MEETING NOTES

Project: Upper Heyford

Subject: Environment Agency Meeting

Date;

Present:

19 July 2010

Michelle Kidd (MEK), Environment Agency
lan Norriss (IN), Environment Agency
Gavin Angell (GA), Dorchester Holdings
Bruce Calton (BC), Scott Brownrigg
Brendan McCarthy (BM), Waterman
Sophie Tarran (ST), Waterman

ITEM

MATTERS ARISING

ACTION

1.0

Introduction

1.1

BM thanked everyone for atten_-ding and tabled the agenda for the
meeting. All parties were introduced.

2.0

Masterplan and Planning Background

2.1

2.2

2.3

GA stated that the previous scheme was consented in January 2010, and
that the new Masterplan built on the parameters of this scheme.

BC described the development of the new Masterplan, noting the
sustainable approach which retained the existing housing stock, and the
requirement from the Counclil to retain the Parade Ground, some existing
buildings and the epen space throughout the Site.

BC explained that the retention of the existing housing, which is of low
density, means that the remainder of the Site needs to be developed more
densely to provide the number of dwellings consented by the previous
planning application. This has led to certain areas of the Site becoming
spatially constrained, with amenity space, protection of ecology and
drainage requirements all needing to be incorporated into the Masterplan,

3.0

Flood Risk to the Site

31

3.2

ST noted that the site was at a low risk of flooding from all sources. This
was due in part to the topography of the Site, being located on a plateau
and therefore above any watercourse, Furthermore, consultation with the
Council and the Environment Agency (EA) had not noted any historical
flooding in the vicinity as a direct result of the Site, and no on-site flooding
had been reported,

Due to the low risk of flooding at the Site, 5T noted that the primary focus
of the Flood Risk Assessment (FRA) would be the management of surface
water runoff resultant from tI‘]pSItC
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33

IN recalled that in the previous assessment undertaken at the Site, it was
noted that local residents had reported flooding which was potentially due
ta runoff from the Site, No knowledge of this incident had been reported
to Waterman and ST requested a copy of this information,

Action: IN to circulate reports of historic flooding to BM and ST

Environment
Agency

4.0

Surface Water Drainage Strategy

4.1

4.2

4.3

4.4

4.5

Further to circulation of the indicative drainage Stratch{-ism IJulv} 5T
outlined the main aspects of the proposed strategy. This strategy would
focus on source control methods of attenuation, restricting flows to the
exlsting rate allowing for 30% climate change, The rate of discharge was
calculated through the Modified Rational Method and IH124, which was
agreed In previous correspondence with the EA,

IN noted that although this was acceptable in principle, as it met the
minimum requirements of PPS25, the restriction in discharge was less than
that accepted in the previous application and he would like to see some
depree of betterment over the existing situation,

Action: Waterman to investigate whether an increase in storage could be
accommodated within the scheme. Waterman to take into consideration
IN's reference to historic flooding.

5T stated that the current scheme was precautionary and presumed no
infiltration. IN agreed that infiltration would go towards betterment as the
volume of surface water runoff would be decreased, not simply the peak
discharge rate. IN confirmed that if infiltration measures were utilised,
soakage tests would be required. If existing soakaways were located IN
confirmed that indicative soakage rates obtained from these features
could be utilised for planning purposes.

IN confirmed that the SuDS techniques incorporated within the indicative
drainage strategy were acceptable due to the existing urban nature of the
Site, IN welcomed the inclusion of ponds as this provides betterment in
terms of ecolopy over the existing situation,

MK asked whether water butts were going to be considered for inclusion
within the scheme. BC and GA confirmed that these would be incorporated
within the new housing stock to satisfy Code for Sustainable Homes, and
could potentially be retrofitted on the existing houses. BC stated that
rainwater harvesting would also be considered for the school; however GA
confirmed that this would be a detail for Oxfordshire County Council to
agree at the design stage, as the developer would not have control over
this area of the development. IN clarified that the volumes collected
through rainwater harvesting could not be quantified as additional
attenuation storage,

Waterman




M‘aterman

4.6 MIK asked whether we would be submitting the FRA and drainage strategy
to the EA prior to planning submission. BM stated that he hoped to submit
these documents, but that If timescales proved that this was unachievable,
Waterman would re-consult regarding the surface water drainage strategy
to agree this aspect of the propaosals.

4.7 BM queried whether the EA would accept additional attenuation in the
balancing pond downstream of the Site if its capacity was increased. IN
stated that the capacity of the pond to deal with the existing flows would
need to be confirmed before he would consider this, but that this feature
would provide water quality benefits and could be considered as an
element of the SuDS treatment train for the drainage system.

4.8 BM questioned how best to produce the drainage schematic for outline
planning purposes, while ensuring that information was sufficient for the
EA to accept the development proposals. IN and BM agreed that it would
be acceptable to show the proposed discharge rates and attenuation
volumes for each catchment across the Site included within the Parameter
Plans. IN stated that he would like to visually see the placement of above
ground pond features within the submitted plans, but that there could be
flexibility regarding the placement of below ground attenuation and that it
would be acceptable to show broad areas where permeable paving and
underground tanks were proposed,

Qutcome

1. Further investigations to be undertaken of the potential to increase the volume of storage, on
recelpt of further information from the EA,




Tarran, Sophie G

s S
From: Tarran, Sophie G
Sent: 04 August 2010 14:47
To: ‘lan.Norriss@environment-agency.gov.ul’
Subject: FW: C11234 100802 STIN surface water attenuation proposals
Attachments: Figure 1.2 Site Boundary Plan.pdf; Indicative Surface Waler Strategy 2.pdf

Good afternoon lan,

Further to our verbal conversation, please could you confirm that you are happy with the intended surface water
strategy as it stands, on submission of the additional information as set out below,

| will ensure that these proposals are acceptable to the team within the additional meeting scheduled for Tuesday,
and leading on from this hope to issue a copy of the FRA after receiving sign off from the client prior to planning
submission if timescales allow,

If you have any questions In the interim please feel free to get in contact,
Kind Regards,

Sophie

From: Tarran, Sophie G

Sent: 02 August 2010 17:44

To: 'lan.Norriss@environment-agency.gov. uk'

Subject: C11234 100802 STIN surface water attenuation proposals

Good afternoon lan,

Many thanks for sending through the additional Information. | have had chance this afternoon to assess this and
taken new information into consideration while reassessing the proposed surface water strategy.

Flooding in Caulcott associated with Gallos Brook, Letter from James Macnamara

Regarding this location, please note that the Site boundary is such (as seen in attached Figure 1.2) that the proposed
development will not drain through this section of the watercourse. Therefore, the development would not affect
surface water runoff in this location and there Is no scope to provide attenuation in relation to this,

Anecdotal evidence reported by Environment Agency staff member
This report of flooding is unsubstantiated. However, to provide a lavel of betterment it is proposed to limit the rate

of discharge over the existing situation within this stretch of watercourse and provide a greater extent of
attenuation where appropriate,

Surface water drainage proposal
The catchment areas draining into this section of watercourse are namely Areas 3 and 4. It s proposed to limit

surface water entering this section of watercourse (I.e. from Catchments 3 and 4) by an additional 10% over the
existing situation, while accounting for the affects of climate change.

Area 3 (delineated in black) is a constrained central area of the Site which has many functions to perform. It would
therefore not be appropriate to provide additional storage in this location. As there is no scope within Area 3 it is
proposed to offset the allowable rate of discharge within Area 4. This would require discharge from Area 4 to be



restricted to 82 I/s and necessitate an additional storage volume of approximately 166m3 (please see attached
sketch),

As discussed within our meeting the Site is greatly constrained with regard to space, and avallable above ground
locations have been maximised where possible, taking into consideration all other aspects required of the scheme.
It is therefore proposed to accommodate this additional volume within a sub-surface attenuation tank, located to
the south of proposed pond 4a. This will ensure that the required area of play can still be incorporated at ground
level,

These measures would ensure that discharge in the section of watercourse flowing past the caravan site is restricted
and would aid in alleviating any issues as suggested by anecdotal evidence.

If you would like to discuss this matter further please do not hesitate to get in contact. As previously mentioned |
have a team meeting tomorrow afternoon, and if we could reach agreement of the intended strategy before this
time it would be greatly appreciated.

Kind Regards,

Sophie

From: Norriss, Ian [mailto:Ian.Norriss@environment-agency.gov.uk]

Sent: 02 August 2010 14:30

Tao: Tarran, Sophie G

Subject: RE: C11234 100802 STIN upper heyford surface water attenuation
Hi Sophie

I've attached the letter from James Macnamara, District Councillor of Astons and Heyfords Ward, dated 19th August
2008. | draw your attention to the bottom of the fifth page for his comments on floading in Caulcolt,

I have also attached a plan which idenlifies Cauleott and the caravan park at which my colleague has suggested there
has been historic flooding.

The Heyford Hill site includes large areas of impermeable surfaces and is upstream of both Caulcott and the caravan
park, on different tributaries of the Gallos Brook. With the anecdotal historic flooding in mind, | think it is reasonable to
expect a reduction in surface water discharge rates from the baseline.

I look forward to receiving further details of the scheme. Any questions please don't hesitate to get in contact,
Kind Regards

lan Norriss

Davelopment and Flood Risk Enginear

Environment Agency

Internal tel: 7 25 8309

External tal: 01491 828308

Please be aware that the Environment Agency is updating the way it responds to requests for flood risk information,
including Flood Risk/Consequence Assessments (FRA/FCA), from 3" Aviu! 2008
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northwestern group of HAS's (3052-5) should be enacted as these both overdominate the
houses at Aston View (in Somerton parish) and, if used for employment, could damage
their amenity through noise and industrial activity. Given the total numbers of HAS's and
EH's concurrence with the RCPB, preserving this small and unimportant group has no
conservation value,

In general, it would be good to see minor structures which do not contribute to the
perceived historic value of the Base removed, A particular (though invisible) concern is
with the capacity for further pollution from the POL system, if not removed.

Employment uses on the flying field (mainly in the HAS's) need to respect EH's
intentions to preserve the Cold War ambience, since this is the sole justification for
preserving these intrusive structures, It seems completely illogical to preserve them to
memorialise the Cold War and then turn them into a haphazard industrial estate which
looks nothing like a Cold War air base. I cannot think of any grounds on which industrial
development would have been permitted on this site if the air base had not been here, so
employment uses should only be allowed if they do not impinge at all on this primary

purpose,

This implies tight restrictions on vehicle movements and parking, external storage,
lighting, signage, external decoration and security measures. Benign uses which seem
particularly appropriate are data storage and library stacks, which can be installed and
dismantled without touching the HAS’s, inside or out, and fireworks storage in the Bomb
Stores. Since [ carry no torch for the Cold War heritage cause, I would be happy to see the
use of the QRA, where the retention of the fence is important to EH, for secure storage.

Employment uses in the technieal area: a hotel and conference facility seem
inappropriate to the size of settlement and will generate additional traffic. Given the
. existence of such facilities within a narrow radius at Hoperofts Holt, Middle Aston,
Middleton Stoney and Weston on the Green, this may be damaging to existing local
employment. Planning permission already exists for such a facility at a sustainable location
on the south edge of Bicester,

Employment numbers should be limited to those sustainable from the agreed
housing totals, in the interests of sustainability and the amenity of surrounding villages, and
not derived from maximising usage of existing buildings. Population should determine
employment and not viee versa, in accordance with the RCPB methodology. A permanent
cap on numbers would also serve to limit unplanned future growth without completely
removing flexibility between buildings and use classes.

Water, {inally, raises two issues;

- Supply: prior to the last two wet summers, surrounding villages have
experienced issues with water supply and need assurance that the
additional demands of both residential and business uses have been taken
care of before they are occupied. '

- Run-off: the Gallos Brook through Cauleott has eaused flooding at the
lower end of the village. Residents need assurance that run-off from the
development will not exacerbate this,




Tarran, Sophie G

From: MNorriss, lan [lan.Norriss@environmenl-agency.gov.uk]
Sent: 04 October 2010 13:32

Ta: Tarran, Sophic G

Subject: RE: C11234 100921 STIN confirmation prior to submission
Follow Up Flag: Follow up

Flag Status: Flagged

Hi Sophie

Sorry for the delay in my response. | have been away.

All formal sile specific comments from me should really go oul through our planning llalson team to ensure
conslitency.

I can say that as a good praclice measure we would like to see attenuation devices retrofitted in areas of the
;lﬁ;(;iaplrtcznl site to only be refurbished (lo achleve a betterment), but we will not require this on this development
Kind Regards

lan Norriss

Development and Flood Risk Engineer

Environment Agency

Internal tel: 7 25 8309

External tel; 01491 828309

Frnm Tarran, Sophle G Unaﬂ:mmauﬂa@wa;mmmmmlﬂ
Sent: 21 September 2010 16:59

To: Norriss, lan

Subject: C11234 100921 STIN confirmation prior to submission

Click here to report this email as spam,

Good afternoon lan,

The FRA is being issued to the client for sign off before being submitted for planning, To tie up loose ends | wanted
to include our verbal agreement that the drainage strategy only needs to attenuate flows from developed areas of
the Site.

As previously agreed, areas which are only intended to be refurbished (i.e. no changes in hard/soft landscaping,
facade alterations such as new windows and repainting) would not need to be attenuated as the infrastructure

would remain as existing,

If you could respond confirming this in writing it would be greatly appreciated.



Many thanks.
Kind Regards,

Saphie

Sophle Tarran
Watarman Transport & Development Ltd

Plokiords Wharf
Clink Sireat
London

8E1 8DG

L+dd 20 76206 Thaa
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Upper Heyford
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CALCULATIONS Company:  WTDL Office;  London
Shoot Mo: 1 of 4 Projoct Mo: G11234
By S. Taran Data 20,0910
Chockod: 5.Brown Date  20.09.10
Projoct Title Upper Heyford, Catchment Area 1

Calculations Titls__Surfaco Wator Managomont - Summary Shoot_

LOCATION CALCULATIONS OPTIONS

Surface water at the Site will be managed in accordance with PPS25 requirements, i.e. surface

water discharge reslrlctad to the axisting rate plus 30% clmate changa

LT T T T T T ] ] N O O

_E.?E',!‘!“rl.".-'!‘.ﬂf%‘!.‘!!’Ftﬂ.f.'-‘!'!!?“ﬂ!’ﬂﬁ!‘.ﬂﬂl.mﬂ: [ || ||

Araa (ha) Caleulation mathaod Discharge Rate [ 1
R Hard landscaped | 6.34 | |Wallingford (Page2) | 715.3)l/s_
) | Soft landscaped 423 loH 124 (Page 3) | 4s3lis | |
Maximum allowable discharga_.rﬂla far 1in 1lﬁyzur storm = . C7eoslus| | | | |

===t =

I 5 [ 6 O 1|

Proposed surface water discharﬂa regime:

. | | S 1t

Proposed hard landscapedarea | |  6.34|ha 6.34 | ha
Proposed soft landscaped area| 4.23|ha N

Caontributing snft landscaping (1 U%)* 0.423 ha 0.423 ha
Total Area contributing to d'll_ﬂ.charga = . 6.763 ha

(hard landscaping + contributing soft landscaping) -

* = Typical contributing discharge from soft landscaping is approximately 10% of
the equivalent area of hard landacaping.

e : e il - e = ok = e = =

[ntlal thuatinn estimate

An inltlal estimate of the volume of surface water attanuatlﬂn has been undertaken, using
WinDas Quick Storage Estimate software application. A summary of these calculations are

provided on Page 4.

1 1 5 D S R i

L | The preliminary estimate of surface water attenuation is : | 1649 '_“i I I I
Based on an allowahle dlscharga of : _HTBD /s
LA hard landscaped area of: 6,763 /ha
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CALCULATIONS Company:  WTDL office:  London
Shaal Na! Zofd Projpct No;  ©11234
Hy 2. Tarran Data 20.08.10
Chacked: 5.Brown Date  20.08.10

Project Title Upper Heyford, Catchment Area 1

Calculations “i"llfla-_ = Surface Water Manugnmnnt Mﬂdlﬂﬂa-ﬁ-n-ﬂ-i;l:l;" Mathod

LOCATION CALCULATIONS OPTIONS

Calculations based on: Design and Analysis of urban storm drainage, The Wallingford
‘|Procedure, Volume 1 Prfnmpras malhnds and practica

L [ [ ] [ T T
User Igggt Dgta
|Exisiting hard landscaped area| | | | ~ 6Blha
______ ~ [SAAR (From FEH / Windes) N - 691
MS 60 (From Windes) | | e 20
Ratlu R (From Wlndas) 0.405
~ |PIMP (% impervious) W Cloo00%| ||
- Soll Type | 0.40]
- |Very Low Runaff (well drained sandy, loamy or earthy peal soils) 0.15 |
Low Runoff (Very permeable soils (e.g. gr'aval sand)—| 0.30
- __ Moderate (Vary firm sands, silts and HEdimentary clays) || 0.40
High Runoff (Clayey or loamy amls)[ | - 0.45
| Very High Runoff (Sails of the wet uplands) 0.50
2= 5 S (o e = BiEES
Fig. 9.7 UCWI (From Figure 9.7 of Wallingford Mathod) 65
Fig6.3a/b (21 (FromFigure6.3aor6an) | [ [ [ | [ | | | [ toof | | [ |
lab 6.22'6.3 22 (From Table E 2 & Tabla 6.3) 202 !
Eqn.13  |ap I(pm:ﬁk dl‘schiirgﬂ} = EI_'IB]C\: ]CR i A i N
Where: lQp (Peak Discharge) | [i=rainfallintensity| | [A=TotalArea| | |
- calcﬁl'ai:EEmLfau] tme!nsng (i) |
Eqn 6.4 MT-D =21 x 22 x (M5-60min)
[ [ wmseofao | [ fzaftoo | | [z2)202 | |
e Thus M100_60 is: | 40.4/mm . L - .
Eqgn 7.20 |Cv= PRH(%U | I | 1 ] ___
Eqn7.3 | |PR=(0.829 PIMP) + (25.0 SOIL) + (0.078 UCWI)-20.7 | | | E i
o L F'IMP (Purcergt_agg pl’ calchment whlch Is impervious) | 100.0{% | | | L
Page 52 Note: PIMP can not be less than 40% | 400% | | | |
|Thus valua of PIMP to be usad | 100.0{%
L | [ |soi: [odo] | Jucwi| 65 | | /.
PR = . ey rren o
_ |Thuscv= [ L L1 _[ [ o |
3!-}(_3:' '?‘10 CRI(Rar_:o_mIEnaT_dagll fur‘aimjulaiilun .Tnd llda*a'lgn_)“ - 13
ﬂlplfur.il._lg IE@TYEFOIWTMIW'.IL“DF =| | | 71[5.3 s |or 1_1\2.5 mTE
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CALCULATIONS company:  WTDL Office:  London
Shaat Mo; dofld Project No:  C11234
By 5. Tarran Data 20,09.10
Chacked: 5.Brown Dala 20,0910
Projoct Title  Upper Heyford, Catchment Arga1

Calgculations Title Surfnuu Water Managwmam = loH 124

LOCATION CALCULATIONS OPTIONS

In order to calculate the rate of surface waler discharge from the permeable portion of the Site,

the Windes Micradrainage version W.,12.4 Source Control module has been utilised. Rural
tunalf has been caleulaled using the loH 124 Methodology, the input and output data for which

~|are shown below;

- | An area of 50ha has been used in the calculations as this is the smallest catchment area
which the loH 124 mathod can calculate. The 50ha output is then prorated as set out in loH

A
& |l A
e T i - : . e e
| | [ 12010 e T T ] = I e
Retun Pk fous) (190 | | Paily Urbanimed Catopert (GIAR) ||| G0l 03
Arna di |50.con || usan 2500 Rl 167.6
SAAR frmin) i_,llw | Ragion | Fegicn b ""||:| QAT uban /s

_— - I i i SR I N .
Growih Curve | [Plene) | bt ]

i L= Haturn Paricd Flood s R s sl R
p Reglon QBAR | 3 {100yrs) EHI yril I ﬂ{!_vn! \:Il.'i_vu:- all
e N (< ) G O o A O 0 L O
- ~| | Hagian & 167.6 BG4 1458 140.7 28, e
i icP suos Ragion 8itagion 7 187.0 534,58 1424 1476 a4, ||
Appﬁy: Ragion il 1678 Ans.4 130.7 14111 206,
Radion 0 1074 BT 1474 1556 207, ¥
FEH 145 | Y-

[Tok [ Canem [ wen | Bl

Entar Urban bebween 0.000 and 0, 750 !

Qbar (1in 2.333) | 167.6\/s/50ha | 3.4 |/a/ha

1in 100 534.5|I/s/50ha 10.7 |V/alha or | 453|ls

L L] . |
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CALCULATIONS Company:  WTDL Office:  London
ShoalMNo: 4 of 4 Projoct Mot G11234
By S, Tarran Dale 20,0910
Chacked: 5. Brown (nta 20.09.10
Project Title Upper Heyford, Catchment Area 1
Calculations ‘ITII'.I; Prollmlnary uurfnun wator nttnnuntlun w:llurnn
LOCATION CALCULATIONS OPTIONS

In order to caleulate tha volumea of surface water attenuation requirad for the Site, Windes
Microdrainage version W.12.4, Source Control module, Quick Storage Estimate has been
used, The input and output data for which are shown below,

‘ Variables
' | | FSR Rainfall | Cv (Summer; fa7ss
| ]
] R i 1 Cv (Winter) | fab
| U Impaimaable Area ha |6 762
Varlabloa Region [ England and iales | byimum Alowable Dinchargs | 7600
' i/a}
| Resuls | [Mee | Mesomey |2e0ip |
ikl | Ralla R {408 | Infikeation Caafficiart gt [e.oocce | @
: | f 1
E Ovarview 20 Salety Fagtor [28 |
|
i Overview :’JD . Climata Changs (%) 30 |
b

Il“ﬁrlhvld_‘"] |_ _I:'.'K J'-._ C?n-:'-tl'hl ] L

Frter Chmate Change betwean -100 and 400

,'f uulcu':mr.:pr-lr.iin'l.'m [t e

Varlables

! Rasulis

Dasign
COwarviaw 20
Ovarviaw 3D |

Wt

| H!llltllh

|

1 1 1 i | 1 1 I | | 1 1 1 I “ | I

Glabal lenh'ldr- ﬂqulm npmumn’m alGinges
of belwaen 1142 m? and 2156 m?,

Theas valuss are estimales enly and sheuld net be usaed lor danign purpeasas,

] [ Cm-:ul. j | Halp

(o

Enter Clmate Changy bebyoen <100 and 400

1 | 1 L | | | | | | | | | | | | I

As Windes Quick Storage Estimate provides a range of aftenuation volumes It is considered
lhal an average valu_ﬁ of tha range Is suitable for preliminary design alzing

A I (7 P2 N Y I A A B B )
Maximum: 2156 m* Preliminary Estimate: 1649 m’

o

Lol Rl
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CALCULATIONS Company:  WTDL Office:  London
Sheat No: 10f4 Project Mo: ~ C©11234
By 5. Tarran Date 20,0910
Gheokod: 5.Brown Dato 20,0910

Project Title Upper Heyford, Catchment Area 2

Calculations 'i'litin Surfacn Wator Mnnagamnnt Suﬁ'l_t;é}y_m';;;i_

LOCATION CALCULATIONS OPTIONS

Surfaca water at the Site will be managed in accordance with PP525 requirements, i.e. surface

waler discharge reatrlc:tad tu iha axlsting rala plua 30% clmata c:hanga

T

Existing surface WHlar dlacharga raglma _ I

equivalent area

of hard

landscaping.

L [~ ] ] | ] Araa gha) Galculatlnn molhod _Dlschargﬂ Rate
Hard landscaped | _!_3_ 11 | |Wallingford _(Iﬁfl_g_E_r_E} 10278]!5_._ |
_ |Softlandscaped | 391 loH 124 (Page 3) 41.8|ls | .
- L LT T T 1T [ I 1] [ ]
Maximum allowable discharge rate for 1 in 100 year storm= | 1069.6|lis | =
= 'F'rnn'#sled.rhrf.rléh.!'ﬂ#tii'-éf[!#é.lli'éﬁr'.' o regime '.'('.eisw? iﬁn.sty#ﬁf'?ﬂ'@féﬁi.|' = i
T
|Proposed hard landscaped area _ 78lha| | 7.81|ha .
Proposed soft landscaped area | 5.21|ha | | | -
N - Cuntributlng_ E“:.f.t. landacaping (10% . 0.521 ha ~ 0.521|ha S [
I T .
.Tutal Area contributing to discharga = 8.331 ha
| |(hard Iandﬂcaping*comribuﬂnq soft !andacaplnm h L l P ) ]|
*= Tyr:-!iéEl-|"l.':IDI'-ltr_i.t;t-.lll-é'l-g.dIEE-LI:IEI.ré.EI_f}Om soft IandaT::;F_:Ing is Elppruxll-m_at-é-ly- 1 b% of

_ |Intial attenuation ostlmatu

— e

An initial estimate of the volume of surface waler attenuation has been undanaken using

WinDes Quick Storage Estimate software application, A summary of these calculations are
|provided on F’Ega 4, '

L LT I ]

e

[ T T T

|The prelirmnary astimate of surface water attenuation is :
Based on an allowable discharge of :

A hard landsca hed area af:

1069
8.331

s |
ha

i
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CALCULATIONS Company:  WTDL Office:  London
ShaotMo:  2of 4 Projoct Mo: - G11234
By 5. Tarran Data 20,0910
Chackad: 5.Brown Data 20,0910
Project Title Upper Heyford, Catchment Area 2

Calculations Title Surface Water Managnmam « Modified Ratlonal Mnthnd

LOCATION CALCULATIONS OPTIONS

Caleulations based on: Design and Analysis of urban storm drainage. The Wallingford
Procedure, Volume 1 Principles mmhads and practlca

e Uﬂtlfr 'n[nutlﬂﬂtL._ 1559 ) S Y U H B e
Exlsltihg hard Iandscapad area I . ~9/ha
SAAR (me FEH !Wlnglﬂs} ) |
MS 60 (From Wmdas) 20
—[RetioR FromWindes)] | | T T vaes =
PIMP (% impervious) ) 100.0%
Soil Type | | | 0.40
I Very Low Runoff (well drained sandy, loamy or earthy peal soils) 0.15
| !__nygIﬁu_nplffl_(yEf_;}TEQrmgé_f'{l‘E' soils (e.g. gravel, sand) | o 5:'35 i ]
Moderate (Very fine sands, silts and sedimentary clays) s 0.40
High Runoff (Clayey or loamy ﬂullajl l D 45
= |Very High Runoff (Sails of the wet uplands)l | | | | o050 =
Fig. 9.7 uc.!m {Fmrln Fil;ur&l 9, ?l of Jvau'i[ngfi_r_d_r!nmpng) | | __l 65
Fig 6.3a/b |21 (From Figure 6.3a or 6.3b) ‘ 1.00
Tab 6.2/6.3 |72 (From Table 6.2 & Table63) | | | | | | 202

[T T T IT T L[
Eqn. 13 Qp (peak discharge) =278 CvCRIA | | | | | | [ | | | | |
Where: |Qp (Paak Dlhcharga) ~|i = rainfall intensity A = Total Area
LT |

Calcuhting Rainfall Intensity (i)
Eqn 6.4 MT-D =21 x 22 x (M5- BOmin)

M5_60 [20

Thus M100_60 is: [ 40.4|mm

T IEEEEE

Eqn7.3 PR = (0.829 PIMP) + (25.0 SOIL) + (0.078 UCWI) - 20.7
_ ...:___ PIMP (mlbﬁrébnlagﬂ nf catchmem whl::h Is impervious) 1'0'5.9_ % -
Page 52 Note: PIMP can nl:-t be !eaa than 40% | ~40.0|% — =
CeTEPSES; | |Thus value of PIMF' to be us_a_d__l__ || ] 100.0{%
Soil: 0.40 UCWI: 65

o PR = e I 77.27
- [ThusCvs W _ J _ Y
Sec7.10 .EE[(Bglcurr'imera? for alm]ulahlun Td"[jahign) h . 1.3

| D.p]for ’1 inlloolvua’r ED|mIriutardur|atialn = _ : 1[ .02|7'B_ Uﬁ or | 1 1|i.§ Iisﬂfa
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CALCULATIONS Campany:  WTDL Office:  London
Shest Mo:  3of4 Projact Mot G11234
By 5, Tarran Data 20,0910
Chackad: 5. Brown Dl 20.09.10

Project Title Upper Heyford, Catchment Area 2

Calculations Title  Surface Water Management - loH 124

LOCATION CALCULATIONS OPTIONS

_|In order to calculate the rate of surface water discharge from the permeable portion of the Site,

the Windes Microdrainage version W.12.4 Source Control module has been ulilised. Rural
runoff has been calculated using the loH 124 Methodology, the input and output data for which

lare shown below;
|An area of 50ha has been used in the calculations as this is the smallest calchment area

which the loH 124 method can caleulate, The 50ha output Is then prorated as set out in loH
124,

—

— T 1M 124
= e MM Inpdt Ronultn |
Rgtum Pariod (Yaam) |10 | r;;r'u'yUrh:ni'-;dc'n!:hnmmnmﬁ QBAR mral 48] |
Amn tha) iED Hlm ”-| [ ||;;||;.[;[} ) | | 1646 ‘
E— SAAM e (681 || Pegion [Fagion  w|[. ]|| ansrutsnim |
S r_q._q_:n ] —— —— [ v ,
Girowth Curva | ihlane) ; M ‘
J = RewnPoiolFlosd ki
QRAR | G{100yre) Q(1yrs) ‘ 212 yra) {8 yra) ™
— = Haglan )
EREN | . . {i's) ! fis) | i) “".’ {ifa)
o . = m Iagion & 1687.8 5005 1463 140.7 26
-IEI"-EIJ-Dg Roglon Begion 7 1676 85348 143 4 1478 214,
ADAS 345 Ragion & 1678 A065 ian7 48,1 200,
g i dion B 1678 366.3 1475 165.0 208, ¥/ T
FEH £ > -
[ ok J | concal | L How |
- —_ Uinter Lirban batwaan 0,000 and 0, 750
— — - i - X — —
Qbar (1in 2.333) 167.6(I/5/50ha 3.4|l/s/ha
1in 100 534.5(I//50ha 10.7{/s/ha or | 41.8|l/s
— - § NN S - e ‘
l J

-

=
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CALCULATIONS Company: ~ WTDL Office;  Londan
Shoot No: 4ol 4 Project No: 11234
By 5. Tarran Dals  20.09.10
Chackad, 5 Brown Data 20,0910

Project Title  Upper Heyford, Gatchment Area 2

Calculations Title Prallmlnp_l_? surface water attenuation voluma,

LOCATION CALCULATIONS OPTIONS

usad, The input and output data for which are shown below,

In arder to calculate the volume of surface water attenuation required for the Site, Windes
Microdrainage version W.12.4, Source Control module, Quick Storage Estimate has been

8 Qulkk St Etimate i D

| R ults

b il [ Global Variablas mauire approsimals slorags
ol hatwaan 1264 wmd and 2537 .

Thana valuos are astimates only and should not be vsed Tor doesign purposes,
Variobles

Raaulla

l Daaign |
i ]

Divarview 20 |

Drvarview 30

AL |

it bl o S
loput: | el
11| | Variabim -
= X I ] | FSR Rainlall ...[ Cy (Summer} |o7Ep |
] | I I A 1 an
I Fatum Pariod yoarm) RITH | Cv (Wirver |0.842
| ] ) 7 Impameabla fraa 1ha) |_-i 219
e Variables | Regon |England end ivalss | s Alosabe Duchar 12630
- s} R
| Resuta | [Mee] Mssngmm (o0 |
| b
T i Faalie R 0.408 [ Infitratian Coaffisiant fmA Ty T
| Dasign ihcstion Coefficiard Ay [p.ogge | lal
[ Salaly Faci
| Ouardsw 20 AT 20 .l
! Duumimh!ln Climate Changa (%} [a8 ) |
v
R [ Ansbos | | @k || Cancel || el |
Ented Climate Change batweesn 100 and 600
Eutﬂut? - -

Enter Climate Changa betwaan - 100 and 609

[ Anslyaa § [ oK || Canesl || Help |

R SSPR (RVES PBINRG] FCFRR SRR NI EVRD DA LR PSRN (AL LRS! (RS, ERI (T RO RGN RGeS

that an average value of the range is suitable for preliminary design sizing.

As Windes a'i.'rick %tﬁi‘aéé Estimate provides a range of -é'iﬂtéﬂdﬁétllldn volumes it is considered

Minimum: 1,254 |m? [ | | [ | [ |
Maximum: | T?ﬁﬂ |m* Preliminary Estimate: | : ,1.BI9§..,m’
I = EEEEE ' ' = |
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CALCULATIONS Company.  WTDL Office:  Landan
Shaat No; 1afd Project No;  ©11234
By 8. Tarran Data 20.09.10
Chaeckad: 5.Brown Dala 20.09.10
Projoct Title Upper Heyford, Catchment Area 3

Calculations Title  Surface Water Management - Summary Sheet

LOCATION CALCULATIONS OPTIONS

Surface waler at the Site will be managed in accordance with PPS25 requirements, i.¢, surface
watar disc:hslrga rastricted to the existing rate plus 30% clmate change,

IFEEEEREEEE . L =

Exlstlng surface water discharge regime:

ol il | |Area(ha) | |Caleulation method Discharge Rate
= Hard landscaped | 781 | | Wallingford (Page 2) AR ([ . |
i ~ |Soft landscaped 3.35 loH 124 (Page 3) | | | 3B9s | | |
LT T LT T T TTId [ ]
| |Maximum ?'lF‘W’??’.‘F.ﬂ!ﬁ.‘léh.f!fﬂ.ﬂ..fﬂ.‘?."ﬂ"1'“10‘3 year storm = _9174)is ==

Fi‘éposud surface water discharge regimae:

— [ LTI ——

B |Proposed hard landscaped area 7.81 ha | 7.81fha |
Pmposad sofl landscaped area | 335hal | | [ |
Gnntribulin? so{t lar[\dsc.]:aplng (1|0%)‘ 0.335/ha 0335ha| | | |
- R Tolal Area contribuling to dis_scha_rae g 8.145\ha| | |

(hard Iandscapihg + conlributing sofl landscaping) |

Typical contributing discharge from soft landscaping is approximately 10% of
the aquivalant area of hard landscaping.

An initial estimate of the volume of surface water attenuation has been undartakan, using
WinDes Quick Storage Estimale software application. A summary of these calculations are
provided on Page 4,

L L L L L LT L L LT LL LT[ [ ]

Tha_.r_:prpﬂminary estimate of surface water ﬂttenuatlan I8 : 1986 |m*
Based on an allowable discharge of : | 91?‘ I.-'a
A hard landscapad area of; 8.15 ha
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CALCULATIONS Company:  WTDL office:  Londan
Shaal Mot 2of4 Project No: ©11234
Hy S, Tarran Dale 20.08.10
Chocked: 5.Brown [iale 20,0910
Project Title Upper Heyford, Catchment Area 3

Calculations Title  Surface Water Managemnnt - Modifiod Ratlnna! Mnthnd

LOCATION CALCULATIONS OPTIONS

Calculations based on: Design and Analysis of urban storm drainaga.""l‘-ha Wallingford
Procedure, Volume 1 Principles methods and practice,

LT ] _.____..‘._ l [
L'I&LIQEHJ.EEE N IO (v | | | i
Exisiting hard Iandscapad area el 781fha| | | 5 58 5
~ |SAAR (From FEH / Windes) | | ] 691/
M5_60 (From Windes) | L 20
Ratio R (From Windes) 0.405 — =
PIMP (% impervious) | | | | 11 | 100.0%| g
 seittype | | | 0.40
~ |Very Low Runoff (well drained sandy, loamy or earthy peat soils) 015 .
Low Runnﬁ‘ (Vary permeable soils (e.g. gravel, sand) -| D BOI g O e
= Mndaratu (Ver‘y fine sands, silts and e-ﬂdimantary clays) N 0.40 ”»
High Runoff (Clayey or loamy soils)| | ) | 045
| Very High Runoff (Sails of the wet uplands} 0.50 S N
______ TV R o ) g 5 =SS S
Fig. 9.7  |UCWI (From Figure 9. 7' of Wallingford Method) | 85
Fig 6.3a/b 21 (From Figure 6.3a or 6.3b) | e 1.00
Tab 6.2/6,3 |22 (From Table 6.2 & Table 6. 3} . 202 B

el Y S s O N I O )

Egn. 13 |Qp (peak discharge) =278 CvCRIA | | | | . 1
Where: }Qp (Peak Discharge) | i = rainfall intensity A = Total Area :
'CacﬁlﬁTglFtﬁthalI[lnm[;sll]y o | |
Eqn 6.4 | [MT-D =21 x 22 x (M5-60min)

[ mseof20 [ | [zift00 | | |z2]2.02
Thus M100_60is: | 40.4|mm

Eqn 7.20 |Cv=PR/100

Eqn73 | |PR=(0.829 PIMP) + (25.0 SOIL) + (0.078 UCWI) - 20.7 e L =
| PIMP (Percentage of catchment which is impervious) | 100.0(% | |
Page 52 Note: PIMP can not be less than 40% | [ | 40.0(%
| | | [Thusvalueof PIMP tobeused| | 100.0(%
T 7 0 I I e A O
|PR= rrer) | [
Sec ?10 - CRiji)ljﬁ‘landﬂd fnrlﬂlmrl_a_th "Efl'-ld_‘f?s!gn) g 1 3 : |
L Bp fo L1 100y so’m_lr}e@eld'urrﬂor =1 1 _.|E|"_2 Vs [or '111 28 e 1 1 L il
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CALCULATIONS Company;  WTDL Offics:  London
SheelMo: 3ol 4 Project No: ~ ©11234
By &, Tarran Date 20.09.10
Chackad: S.Brown Dala 20,0910

Projoct Title Upper Heyford, Catchment Area 3

Calculations Title  Surface Water Management - loH 124 .

LOCATION CALCULATIONS OPTIONS

In order to calculate the rate of surface water discharge from the parmeable portion of tha Site,
|the Windes Microdrainage version W.12.4 Source Control module has been utilised. Rural
runoff has been calculated using the loH 124 Methodolagy, the input and oulput data for which
|are shown below,
An area of 50ha has been used in the calculations as this is the smallest catchment area
which the loH 124 method can calculate. The 50ha output is then prorated as set out in loH

o 1124,
: I'.'IT IH 124 FEEHIPga kK f I HEIE S U DS |'|||I|I1: :'Itllph' b iCalailaton
I 124
. 0124 It o H i
S Retum Pedod aas) 190 || partly Urbanin s Catohanant tamam | QBAR ural §/a) | N
Aiaa tha) h'.\n od | Litisn rglgqg | | | 1626 L I PR T [ =
) | ::n mm) T |[:n£|u : J| | Pogan | r't'-.;}','_?-nl” . h.[:L |“nm|::,;"w
iroewth Curva | {Mona) i,i::ﬂ:l._|
= Ftoturn Paricd Flocd
pr— - 8 L1 8 AR S R N ] S S R e L o B ok < 2 A L B e 4 R
- ORAR aiinopra) | @iiwel | oizyed | Gtiyel =
ety Régin (1) {iia} l {14} -{ {iis) ‘ (i) —
—_ A Ipegiang anre | shea 1480 1497 8. -
- | \CPSUDS | | pogion 0/Region 7 1676 id.5 142.4 1476 714,
ADAL 18 Hogion o 1070 4054 130.7 1484 208,
can Raaion § 1687.0 Jan. 141.5 1558 202. %
FEH I x
[oK | Gewel || Hew | -
B Enter Urbin batween 0,000 and 0, 750
Qbar (1in 2.333) 167.6(l/5/50ha 3.4|l/s/ha
[ 1in 100 534.51/s/50ha 10.7{I/s/ha or | 359|ls -
, [ ] I
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Colctations il Praiminary suraco wato tonuaton voume.

LOCATION CALCULATIONS OPTIONS

In order to calculate the velume of surface water attenuation required for the Site, Windos
Microdrainage version W.12.4, Source Control module, Quick Storage Estimate has been
used. The input and output data for which are shown below,

Input: AR S LAt GE T SR R
_ ' Variobles
| PSR Raintal w | Cv (Summer) Ip75g |
Fetum Pariad fear) [1cg ' Cv (Wintan [Hnay |
! T impemeabls Ares ) lg.1en |
Varisbles Ragion | England and \/ales | prasiium ilhsvable Discharga §7g
I | = : 18]
| Reaunw | [Mae] wesogw [20800
i i
I Basigf | Piatiiz |.|) ‘:IIJ! | Infiltration Coatficiant imo ) .Iu “uﬂ.n? . | I.E
‘ i:l"\rwvinw ib Saflaly Facior Y - 1
3 i Dwarview 30 | Climala Change ) | 3!} [
|
- .1
=Rt T I A L |
[Anaee | [ ok | [ cancet | [ Hae ] ||
" Frter Climats Chaniga babwaan 100 and 2046
i = .111.—:]: '."- -
uf;:

Riaulta
Ciobal Varablen require approximata slorage
| of batwesn 1375 wm® and 26097 m".
’ Thaas voluas org sstimates only and should not bo used Tor danign purponan.
| Varinbles
! Dasign
| Dvarviaw 20
| Overdewan |
| Wi
. | Anaboa I | [£].4 I | Cancal I | Halp I -
Enter Climate Change between -100 and 600

Minimum: 1,375 |m?

Maximum: | 2,597 |m Preliminary Estimate: 1986 |m?

|As Windes Quick Storage Estimalte provides a range of attenuation volumes it is considered
that an average value of the range is sultable for preliminary design sizing,

I I A I

BEEE RESS 0 G P 1
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Shaet No; 1of4 Project No: ~ C11234
By S, Tarran Data 20,0910
Chaecked: 5.Brown Dale 20.09.10

Project Title  Upper Heyford, Catchment Area 4

Calculations Title  Surface Water Management - Summary shaat -

LOCATION CALCULATIONS OPTIONS

Surface water at the Site will be managed in accordance with PPS25 requirements, i.e, surface
water discharge restricted to the existing rate plus 30% clmate change, Further restriction to
reduce ﬂﬂW‘B inta the eastﬂrn watﬂrcnursa by 10% over the exlstlng situaticm

Maximum allowable dlscharga rate for 1 in 100 year storm = 193.8|l/s

I A Y I O I O

Exlat}ng surface watar dlncharga raglma l ‘ 1 i . ] - I _, | L
= ’_[ ]_ Area (ha) | Calculation method| | |Discharge Rate
Hard Iandscapad 'I 65 Walllng.fr;:r_d. (Fagaﬂ.&) 186.2|l/s
- Soft landscaped | 0. 71___ [loH 124 (Page3) | | | 7.6/ I |
5 A O e O e  EE

P-mpuuad surface water discharge regime (60/40 instead of 70/30):

| Total Area contributing to discharge = ~1.514 ha

RS . = | 1
Pmpnsad hard landscaped area 1 42 ha . ~ 1.42/ha

|Proposed soft landscaped area | | 0.94|ha A - J_J ........... - .
Contributing soft landscaping (10%)* 0.094|ha 0.094|ha

=S EEEEEE=E IEEEEEEE.

{hard Iandacaping + contrtbutmg soft Iandscﬂping) _‘ ]

5 8 T 8 O 5 R s

|*= Typical cuntrlbuling discharge from soft Iandsmplng is appruxlmataly 10% of

the equivalent area of hard landscaping.

Area 3: allowable discharge 817.1 I/s, 10% = 91.71|Is
. Area 4: allowable discharge 193.8 l!s. 1!21% -'l_ (] o e [ 19.38|lIs
Tmal raducuun in allowable dlscharga = T . 111 09 /s

The Environmant Agency raquira a 10% reduction in discharge to the aastern
watarcourse, namely Catchmaent Areas 3 and 4, to reduce flood risk downstream.

Discharge from Area 3 to remain as axisting required raduction to be offset in Area 4

Allowable discharge (193 8-111.09) = . 82.7|lls

Intial attenuation estimate

L1 L] l"j i =

An Initial estimate of the volume of surface water attenuatian has been undﬂrtﬂkﬂn using

155 1 O

WinDes Quick Storage Estimate software application. A summary of these calculations are
~ |provided on Page 4. i

LT T I P PP TP

The preliminary estimate of surhcq:.g_a_tp_( atmnuatiﬂn is: || 51 .E:__ =
Based on an al[qyghle dlschargﬂ of ; 82[i/s
A hard landscaped area of: - 1.514|ha
[ L1 [ [ | ||
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LOCATION CALCULATIONS OPTIONS
Calculations based on: Design and Analysis of urban storm drainage. The Wallingford
E |Procedure, Volume 1 Principles mathods and practice.
LI L] [ . N [{ -
Usertnputbata | | | [ [ ]
Exisiting hard Iandscapud area 2lha
~ |SAAR (From FEM /Windes) | | | ~oee1 [
M“s BO(me Winﬁas) L o | [ |
Ralln R (From Wlndaa) 0.405
~ |PMP e impervious) | | | [ | | | 100.0%
|soll Type || 0.40 e
- Very Low Runoff (well drained sandy, loamy or earthy peat soils) 051 o
|Low Runoff (Vary permeable soils (e.g. gravel, aand) 0.30
Moderate (\ (Very fine sands, silts and sedimamary clays) O._‘fQ |l -
High Runoff (Clayay or loamy suila)] - [__ B N 0.45
- Vary HiEh Runoff (Soils of tha wat uplands) 0.50
I VR 5 I ||
Fig 9.7 UCWI (From Figure 9.7 of Wallingford Method) 65 | o B
Fig 6.3al |21 (From Figure 63a0r63b) | [ | | | B .
Tab 6.2/6.3 [Z2 (From Table 6.2 & Table 6.3) T
Eqn. 13 |ap J(_pug'k d}éanrgJ) a L 7a| Cv L:R Ii A
| Where: j@ (Peak Discharge) | [i=rainfallintensity| | |A = Total Area | =
- Gaich-in_dlﬁaTlnfallLlnm!nﬂy_fi) N - |
Eqn 6.4 | [MT-D =21 x 22 x (M5-60min)
o 1 Ms5.60 [20 ' 1| fz2poe |} ][
TR _ Thus M100_60 is:
Eqn7.20 [Cv= PRH{)'CI \"’ _[ HEEER
Ean73 | [PR=(0.829 PIMP)+ (25.0 SOIL) + (0.078 UCWN-207 | | | | |
o ) F'IMP (Eementaga orcatchmant whlch s impervious) | 100.0/%
Page 52 Note: PIMP can nm be less than dt)% 40 0]% kK -
i | Thus value of PIMP tobe used| | | | | | 10000% | | |
= os | [ | [ [ [ [ [
PR = 71.27
~ |ThusCv= N N 077 i B
Sec 7.10 féE?.‘iF%élfééiqﬁﬁ?@.é@l'"_f.érT&!mr_'ﬂt..'ler! .E['.']E’.F..E‘.?‘..‘?.{‘..Z. : | 13 =
L ap for 1in 100 year 60 minute duration=| | | 186.2 |Us or | 1128[ysha | | | 1
) & =
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Calculations Title  Surface Water Management - loH 124
LOCATION CALCULATIONS OPTIONS
|In arder ta calculate the rate of surface water discharge from the permeable portion of the Site, -
the Windes Microdrainage version W.12.4 Source Control module has been utilised. Rural
runoff has been calculated using tha loH 124 Mathodology, the input and output data for which
are shown balow; ! =
An area of 50ha has been used In the calculations as this is the smallest catchment area '
which the loH 124 method can calculate. The 50ha output is then prorated as set out in loH I
124,
AUAS 44 Calditlator [Z R
~ st ||Hm T i = . — | —
vAlaF 1H 124 input nn..'.'ui._ 1
- i Raium Pariod {Yaar) |1ED | P-rlly Urb-niuu L-uu-rm (uumu ﬁﬁmwﬂfl? S A
| Maa fia) |!|1,. LHEH E | Urbsan lu o | | 1575
|| SAAR v} B 1| Regen [Regions v ]||| obAtubap o=
[ | sei [ime] @ | — ||[" &7
| || Gth Curv | {Hana [ catotaie
ot P osa T T T =
IR
| | Roglon & i §98.4 1451 140.7 218, —
B IGREUD3 Ruglon §ildagion 7 107.6 534,45 Yd#d 4.0 214, —
i ADAS 3145 Ragion 8 107.0 4055 1307 1484 200,
) r B = | Radion O 107.4 b (1% 147.5 1588 02, - ——
|- FEH l:*\ : —————— —— e ——— e r—— " e —
[ ok ][ canedl || ﬁ.?u_'l
L Fnter Lirban hetwaen 0,000 and 0, 750 - - - s
| |Qbar(1in2.333) | 1676|Usis50na | 34lusha | | ] EENE
~ |[1in100 534.5|V/s/50ha 10.7|I/s/ha or 7.6|ls
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Project Title Upper !-!fwurd, Catchment Area 4 -
Caleulations Title Preliminary surface water nttnlrlgt_.mt!nn volume, -
LOCATION CALCULATIONS OPTIONS
. |Inorder to calculate the volume of surface water attenuation required for the Site, Windes
Microdrainage varsion W.12.4, Source Control module, Quick Storage Estimate has been =
used, The input and output data for which are shown below;
put: | gl -
l' ire | variables i
= 1 1 | FeRAsintall " ae| O (Summen) 0780 | - e
- | Relum Pailsd aars) [i00 ! Cy (Wirter) i?-?‘; | A
[ © Imparmeable Area a) (1512 | £
- Viaiiablas f Regien |Eﬂp|ﬂl1ll andisles | !-:_wimum Bllewalila Diselaigs ;Ei.:; |
_ [ Rasults ! [Map | t560 gy |30 0ED | ¢
) [ ﬂllvlﬂln ‘ Fatio R |t:'u'1:c_"" | irdiitestion Costhiciant fmdwl i'u:;u'i;r‘;u l |E'J _
R Ovarvisw 30 Salaty Faclar .'If)\ﬂ | ’ ™
Evvervisw 30 ‘ Clmata Changs (1) fa | = o S IS
= = 7 ‘
[ Anaise | [ 0K | [ Cancel | [ Hek | =
Ertar Chimate Change betaesn - 100 and 600 ]
] i i T I ; |,__..__ m I i Il  — T
u : 5 B o] T SISO L
s |IF|\‘:|luNl o : . i
e B " | -
Theas values ame aatimates only and should not ba used for design purposens, [
1 Variables | I T
Rauuits : i
[aslgn
Orvarview 20 o I
Civarvisw 30
e . T S el T
[ anabee | [ ok | [ Cancal || Help |
Entar Climata Change batween =100 anid 600 P P
S S RO R A N e 5 (NGRS N (A O S N ) R SO =
~ |As Windes Quick Storage Estimate provides a range of attenuation volumes it is considered i )
that an average value of the range Is suitable for preliminary design sizing. -
Minimum: 392 |m? ] _[ l _i_ I | -l [ B
Maximurm: 629 ;| Preliminary Estimate: 511 |, B 1L
[ T 11 | L [ T[] ] | |
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