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1. Introduction

1.1. | This Technical Note forms an addendum to the Flood Risk Assessment (FRA) produced by
Peter Brett Associates LLP (PBA) in 2013 to support an outline planning application for
Elettra Avenue, Waterlooville. The original FRA is enclosed with this Technical Note.

1.2. | Since the FRA was produced, responsibility for surface water has been passed to Lead
Local Flood Authorities (LLFAs) and revised guidance on the projected impacts of climate
change on rainfall has been released. This document addresses these changes and
variations to the original application. It also addresses the requirements of Hampshire
County Council (HCC) by providing commentary on treatment and adoption and
maintenance for the proposed drainage system.

2. Variations to the Development Proposals

2.1. | The application site for the latest proposals is 4.01ha in area. The FRA was prepared for a
slightly larger site area of 5.15ha. Since the FRA was produced, some of the original
application area has been developed (McDonald’'s and Lidl) and hence does not form part
of the revised application.

3. Variations to Policy and Guidance

3.1. | HCC was contacted regarding the requirements for the new submission and advised that
the content of the following guidance documents needs be considered:

= Surface Water and Sustainable Drainage Guidance for Developers, Designers and
Planners v1.0

= SWM Developers Checklist Proforma v1 (July 2017)

3.2. | The Surface Water and Sustainable Drainage Guidance for Developers, Designers and
Planners requires that an outline planning application be supported by broad estimates of
surface water storage volumes and high level proposals for the drainage strategy, including
an assessment of overland flows.

3.3. | A copy of the SWM Developers Checklist is enclosed with this Technical Note.

3.4. | In February 2016 climate change guidance was revised. Table 1 below presents the
recommended climate change adjustments for rainfall for England.

Applies Total_pptential change Total_pptential change Total_pptential change
across all of anticipated for the anticipated for the anticipated for the
England ‘2020s’ ‘2050s’ ‘2080s’
(2015 to 2039) (2040 to 2069) (2070 to 2115)
Upper end 10% 20% 40%
Central 5% 10% 20%

Table 1: Peak Rainfall Allowance in Small and Urban Catchments
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3.5. | As the development is unlikely to be decommissioned before 2069, the drainage system
should be designed to manage the 1 in 100 year event considering a 40% increase in
rainfall intensities.

4, Flood Risk

4.1. | The Environment Agency (EA) Flood Map for Planning has not significantly changed since
the FRA was produced in 2013 and shows the majority of the site to fall within Flood Zone
1. An area of the site in the south-west corner is designated as Flood Zone 2. This is
associated with shallow ponding associated with the 1,000 year flood event from the River
Wallington to the south.

4.2. | Itis recommended that the original strategy of mitigating this risk, by constructing a swale to
connect this area to the flood alleviation storage, is retained in the revised site proposals
(refer to Figure 2 in Appendix A of the FRA).

4.3. | The location of the swale overlaid on the current proposals is shown in the Flood Risk and
Surface Water Management Plan sketch (42567/4001/SK01) enclosed with this Technical
Note.

4.4. | As a result of the south-west corner being situated in Flood Zone 2, no buildings should be
erected on this area of the site; although it could be used as vehicle parking. The more
vulnerable buildings will be located on eastern section of the site, and only less vulnerable
development in the western section which contains the Flood Zone 2 risk. This accords with
the Technical Guidance and the NPPF.

4.5. | In order to mitigate any residual risk of flooding to this area, the buildings should be raised
at least 0.4m above existing ground levels.

5. Drainage Proposals

5.1. | In order to retain flexibility in the design of attenuation features throughout the development,
storage requirements have been calculated for each hectare of impermeable surfacing.

The calculations have been made on the basis that site runoff will be restricted to the
existing 1 in 30 year rate for all events above the 1 in 30 year event up to the 1 in 100 year
plus 40% climate change event.

5.2. | The original assessment used the modified rational method to calculate the existing site
runoff rate. Using rainfall intensity data from FSR of 70.5mm/hr, the existing runoff rate was
assessed as being 168l/s/ha (refer to Appendix C of the FRA).

5.3. | This work has been re-visited using the most up-to-date data as recommended in the Ciria
SuDS manual (C753). The Flood Estimation Handbook rainfall model (FEH2013) gives a
30 year, 15 minute storm intensity of 78.3mm/hour. This is greater than the value of
70.5mm/hour derived from Flood Studies Report (FSR) data used in the original appraisal.
Nonetheless, the previously agreed rate of 168l/s/ha has been retained as this will provide a
marginally more critical approach.

5.4. | The total site area is 4.01ha. As stated in the FRA, it is assumed that the existing
percentage of impermeable surfacing (approximately 80%) will be retained post-
development at the same 80% level giving an impermeable surfacing of approximately
3.2ha. Thus, the volume of run-off leaving the site during a rainfall event will not be changed
by development.

5.5. | Underlying geology means discharge by infiltration is not an option. The solution to this is to
discharge to sewer via the existing connection from the site drainage network. The site
drains into the Southern Water attenuation pond west of Elettra Avenue.
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5.6. | For the system to function effectively, the above-ground storage should be safely contained
within a defined area. This storage should be located at the lowest part of the site to allow
surface water runoff to reach this area during exceedance events. At detailed design stage
the location and size of the storage areas across the site will be determined. It may be
necessary to modify site levels to prevent water leaving the site to the south.

5.7. | The surface water strategy for the site will likely remain largely as indicated in the FRA, with
a combination of attenuation crates and permeable paving with outfall controls. The
incorporation of permeable paving would be advised where possible, providing the added
benefit of filtration for runoff treatment. Trapped gullies and petrol interceptors could be
used in conjunction where required. The recommended flow route is within a new swale
constructed between the open watercourse and the existing collector drain at the western
boundary of the site. The proposed swale should include some spare capacity to help
contain any flood water from the Wallington during an extreme event.

5.8. | The strategy will be refined following receipt of a detailed masterplan prior to reserved
matter application.

6. Drainage Design - Quantity

6.1. | Within the FRA, the source control model simulates drainage from 1ha of impermeable
surfacing directed through permeable paving of a granular sub-base extending to 250mm
deep over an area of 1,000m?, with the outflow controlled by an orifice. The model
demonstrates that this arrangement is sufficient to contain a 1 in 30 year event.

6.2. | During the 1 in 100 year event, minor flooding is predicted during storms with a duration of
30 minutes or less. During the 1 in 100 year plus 40% event, flooding is predicted for rainfall
events with a duration of 60 minutes or less. The longest duration of above-ground flooding
is during the 60-minute winter storm. The duration of flooding is less than 25 minutes. It is
recommended that these flood risks be mitigated through the selection of appropriate land-
use at the reserved matters stage.

7. Drainage Design - Quality

7.1. | Itis recommended to drain the site to the Potwell Tributary catchment via underground
connections to the open watercourse to the south of the site. This watercourse is recorded
as having good chemical status by 2016. It is not known whether the existing site provides
any treatment of water before discharge, but nonetheless the proposals should provide an
improvement to surface water runoff quality. A qualitative assessment of pollution potential
and mitigation based on the simple indices method set out in the SuDS Manual has been
applied.

7.2. | The site use with the highest pollution hazard indices is ‘B1(c)/B2/B8 Trade Counter Uses’
which is assigned indices of 0.8 suspended solids, 0.8 metals and 0.9 hydrocarbons.

Assuming that the recommend surface water storage detailed in the FRA is used at the
design stage. The main surface water storage area is formed of permeable paving with a
granular sub-base. This storage would discharge via a vegetated swale feature.

This would provide treatment which is commensurate with the proposed site use. The
calculated mitigation indices are 0.95 suspended solids, 0.9 metals and >0.95
hydrocarbons. As the mitigation indices exceed the pollution hazard indices the proposals
should deliver adequate treatment.
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7.3. | Storage designed in the south-western part of the site will not benefit from filtration through
permeable paving or through a granular sub-base. It will be necessary to provide treatment
by another method. The depth of the storage will preclude the use of any above-ground
features and hence it is recommended that an oil interceptor is installed with the drainage
system. It is recommended that an additional stage of treatment be provided by a
proprietary treatment product, such as by installing a Downstream Defender (Hydro-
International). It is anticipated that the storage will connect to the existing public sewer in
Elettra Avenue. The level of treatment will need to be agreed with the LLFA.

8. Drainage — Adoption and Maintenance

8.1. | To ensure the ongoing performance of the SuDS scheme, the drainage scheme would
require regular maintenance over its lifetime. The maintenance schedule will include
regular cutting of vegetation in the swale and inspection of the underground features
(storage tanks, oil interceptors and other below ground treatment features). The
performance of permeable paving would indicate if infiltration rates are falling, in which case
remedial action would need to be taken (removal and replacement of clogged jointing
aggregate).

8.2. | Final designs of the swale and any below-ground features must consider future
maintenance. All areas should be easily accessible and safe for operatives without
compromising the overall attenuation and landscape requirements.

8.3. | Itis anticipated that the SuDS features will be adopted by a private maintenance company.
HCC's Surface Water and Sustainable Drainage Guidance for Developers, Designers and
Planners does not suggest that HCC are likely to adopt SuDS systems.

8.4. | Southern Water do not currently adopt SuDS, however;

Water UK has published a pre-implementation version of Sewers for Adoption 8 (SfA8).
This is expected to come into effect by mid-2019 as part of the sector’s implementation of
the Ofwat Code on Adoption Agreements. The ultimate power of approval for the document
as part of the adoption code rests with Ofwat but when the new guidance does come into
effect, it will be the only guide to the standards that sewers must meet if they are to be
adoptable by water and sewerage companies in England.

For the first time, guidance on adoptable SuDS has been provided.

The work to develop the manual was led by a steering group chaired by Professor David
Balmforth. This included representatives from a broad range of parties with an interest in or
likely to be affected by SuDS adoption by the water and sewerage companies.

In addition to water and sewerage companies, members of the group included Defra, EA,
CIRIA, LPAs, LLFAs, specialist drainage engineers and SuDS consultants as well as
developers.

Even if the final form of the guidance may change as part of the adoption code work, water
and sewerage companies, planning authorities and developers are already considering
changes to policies and procedures in order to implement the new manual. This advance
publication is intended to allow sufficient time for those changes to be made.

Details of final adoption will need to be agreed at the detailed design stage.
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9. Summary

9.1. | Since submission of the original planning application for this site there have been some
minor changes to the planning proposals and revisions to planning policy. The surface
water strategy for the site will likely remain largely as indicated in the FRA, with a
combination of attenuation crates and permeable paving with outfall controls. As well as a
swale to intercept fluvial flooding. The drainage strategy would be refined to reflect the
latest guidance for climate change.

9.2. | The FRA recommends the surface water strategy for the majority of the site to be
permeable paving with storage in a granular sub-base that discharges to a swale providing
suitable level of treatment. Areas which cannot be served by this approach will be managed
by storage provided underground, which will require treatment before discharge to a public
sewer. The final design of surface water drainage will need to be adopted by a private
maintenance company if neither Southern Water nor HCC adopt SuDS features.
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Hampshire County Council's Flood and Water Management Team have created this template to assist developers when seeking planning permission for new sites.
In order for the team to be able to act as a statutory consultee for surface water drainage for major planning applications ALL of the following information is required.
This check list is designed to help developers provide the correct information and reduce time spent by HCC searching for details we require.

FOR ALL APPLICATIONS WE ARE ASKED TO COMMENT ON WE WILL NEED THE FOLLOWING INFORMATION - PLEASE

FILL IN THIS FORM AND SUBMIT WITH ANY SURFACE WATER CONSULTATIONS

Information required:

Included

Document chapter/page number where
information can be viewed

Background information on the proposed design. Including proposal; site; plans of surface water drainage

so, please insert your pre-application reference number here.

) YES Flood Risk Addendum Technical Note pp 2-6. Flood Risk Assessment pp
and any SuDS featured in the scheme 7-10
Evidence that the applicant understands the sensitivity of discharge points relating to the receiving water
body. Where this is main river or discharging through contaminated land the LPA may have to consult the YES
Environment Agency (EA) Technical Note Flood Risk Addendum page 3
Evidence of and information on the existing surface water flow paths of undeveloped (greenfield) sites VS
Flood Risk Addendum Technical Note Concept Drainage Design Figure
Evidence of and information on the existing drainage network for previously developed (brownfield) sites VS
Flood Risk Addendum Technical Note Concept Drainage Design Figure
Identification of and information on areas that may have been affected by failures in the existing .
drainage regime Flood Risk Assessment Section 4.5
Evidence that the proposed drainage will follow the same pattern as the existing. This avoids directing VS
flow to other locations. Flood Risk Addendum Technical Note Concept Drainage Design Figure
Information evidencing that the correct level of water treatment exists in the system in accordance with VS
the Ciria SuDS Manual C753 Flood Risk Addendum Technical Note Section 7
Where infiltration is used for drainage , evidence that a suitable number of infiltation tests have been
completed. These need to be across the whole site; within different geologies and to a similar depth to the
proposed infiltration devices. Tests must be completed according to the BRE 365 method or another N/A
recognised method including British Standard BS 5930: 2015
If not using infilitration for drainage - Existing and proposed run-off rate calculations completed
according to a suitable method such as IH124 or FEH. Information is available from UK Sustainable
Drainage: Guidance and Tools. Calculations must show that the proposed run off rates do not exceed the YES
existing run-off rates. This must be shown for a one in one year event plus climate change and a one in one Flood Risk Assessment Appendix C
hundred year event plus climate change. Flood Risk Addendum Technical Note enclosures
If not using infiltration for drainage - Existing and proposed run-off volume calculations completed
according to a suitable method such as IH124 or FEH. Calculations must show that, where reasonably N/A
practical, runoff volume should not exceed the greenfield runoff volume for the same event. This must be
shown for a 1 in 100 year, 6 hour rainfall event No change in coverage impermeable surface
Evidence that enough storage/attenuation has been provided without increasing the runoff rate or YES
volume. This must be shown for a 1 in 100 year plus climate change event Flood Risk Addendum Technical Note enclosures
Evidence that runoff exceeding design criteria has been considered. Calculations and exceedance flow
diagram/plans must show where above ground flooding might occur and where this would pool and flow. YES
Flood Risk Addendum Technical Note Concept Drainage Design Figure
Maintenance regimes of entire surface water drainage system including individual SuDS features,
including a plan illustrating the organisation responsible for each element. Evidence that those
responsible/adopting bodies are in discussion with the developer. For larger/phased sites, we need to see Partially Flood Risk Addendum Technical Note Section 8. A private maintenance
evidence of measures taken to protect and ensure continued operation of drainage features during company will be responsible for maintenance. This will be resolved
construction. after outline planning has been secured
Evidence that Urban Creep has been considered in the applicationm and that a 10% increase in N/A Only narrow strips at the edge of the site (approx 10%) are green
inpermeable area has been used in calculations to account for this. space.
Did you take advantage of Hampshire County Council's Pre-Application advice service (details below)? If N N/A
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1 Executive Summary

1.1. Bridgehouse (Bradford loM) Limited is seeking planning permission to redevelop the existing
Technology Park at Elettra Avenue, Waterlooville. In its current form the site comprises
offices buildings and a staff restaurant in the eastern half of the site with car parking to the
west. The proposals are for a mixed use employment, leisure and retail development.

peterorett

1.2. The vast majority of the site lies within Flood Zone 1, the zone of least probability, according to
the Environment Agency flood maps. A small area at the south-west of the site has recently
been designated as Flood Zone 2. This is based on some shallow ponding associated with
the 1,000 year flood event from the River Wallington to the south. The peak flood depth is
0.25m.

1.3. The proposed cinema building lies partially within the area of Zone 2. Threshold levels and
surrounding finished ground levels will be set at least 0.4m above existing ground levels in
order to mitigate any risk of water ingress during what would be a very rare and extreme
event.

1.4. There is a 1800mm diameter public surface water sewer crossing the site from north-east to
south-west. The sewer discharges into a short section of open watercourse within the site
curtilage and this is classed as ‘Main River’. There are twin 1200mm diameter culverts
beneath Silverthorne Way and Tyak House to the south before the watercourse flows through
an open channel away to the west. The watercourse becomes the River Wallington.

1.5. Flooding of the existing car park in the south-west area of the site occurred following heavy
rainfall events in September 1999 and October 2001. Investigations into the causes of
flooding revealed that the combined capacity of the 1200mm culverts is less than the
upstream 1800mm culvert by up to 3m? per second.

1.6. In 2003, with the approval of the Environment Agency and Southern Water, BAE Systems (the
landowner at the time) constructed a flood alleviation scheme to cater for the shortfall in
capacity in the twin 1200mm culverts. The scheme comprised a collector drain in the south-
west corner of the car park discharging into a 1050mm diameter culvert beneath Elettra
Avenue with a new outfall into Southern Water’s attenuation pond immediately to the west.
The scheme made use of the existing car park surface as an overland flow route. No repeat
flooding has been reported since completion of the scheme.

1.7. It is proposed as part of the redevelopment to redefine the overflow flood route within a new
swale constructed between the open section of watercourse and the existing collector drain.
The swale will have a capacity no less than 3m? per second so as to contain overflows within
the defined channel.

1.8. The existing site surface water drainage systems discharge into the public surface water
sewer network within Silverthorne Way at the south of the site. It is proposed to retain these
existing connections to serve the redeveloped site.

1.9. The proposals do not increase the area of impermeable surfacing at the site. Therefore, there
will be no increase in volume of runoff and no change is required to the existing attenuation
provided by the Southern Water pond for rainfall events up to the 30-year return period.
Discharges will be limited to the existing 30-year rates for rainfall events above this up to the
100-year return period including a 20% allowance for climate change. Storage to cater for this
will be provided in the form of permeable pavements within parking areas.
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2 Introduction

2.1. Government policy with respect to development in flood risk areas is contained within the
National Planning Policy Framework (NPPF) and the Technical Guidance to the NPPF, both
published in March 2012 by the Department for Communities and Local Government (DCLG).

peterbrett

2.2 The NPPF and the Technical Guidance replace Planning Policy Statement 25 (PPS25)
‘Development and Flood Risk’ along with the PPS25 Practice Guide. However, the Technical
Guidance to the NPPF retains key elements of PPS25 as ‘an interim measure pending a wider
review of guidance to support planning policy’.

23. The Local Planning Authority will make decisions with regard to any planning application within
any floodplain or flood risk area, although the Environment Agency (EA) is a designated
statutory consultee and plays a key role in providing advice on development and flood risk
issues.

2.4, Peter Brett Associates LLP (PBA) has prepared this study in accordance with the NPPF and
the Technical Guidance. PBA has many years of experience in, amongst other areas, the
assessment of flood risk, hydrology, flood defence and river engineering.

2.5. PBA has been one of the EA’s National Framework Consultants for flood risk mapping and a
Term Consultant to the South West Region of the Agency. PBA has been involved in the
assessment of both tidal and fluvial flooding and the design and implementation of flood
defences on behalf of the Agency as well as undertaking numerous Flood Risk Assessments
to support planning application submissions.

2.6. This flood risk assessment has been prepared in accordance with the NPPF and Local
Planning Policy. Any recommendations regarding floor levels are based on the relevant
British Standards (BS8533), the standing advice provided by the Environment Agency or
based on common practice.

2.7. However, it should be noted that the insurance market applies its own tests to properties in
terms of determining premiums and the insurability of properties for flood risk. Those
undertaking development in areas which may be at risk of flooding are advised to contact their
insurers or the Association of British Insurers (ABI) to seek further guidance prior to
commencing development.

2.8. PBA do not warrant that the advice in this report will guarantee the availability of flood
insurance either now or in the future.
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3 Proposed Development Site

3.1 Site Location

peterbrett

3.1.1  The Technology Park is located at Elettra Avenue within the Brambles Farm Industrial Estate
on the western edge of Waterlooville. The Park is surrounded by Elettra Avenue to the north
and west, Silverthorne Way to the south and the B2150 Hambledon Road to the east. The
whole complex covers 5.6 hectares (ha); however, the site red line boundary encompasses
only 5.15 ha. An existing building known as the ‘Beamplot’ will be retained and is not included
within the application area.

3.1.2 The site currently comprises office buildings and a restaurant building in the eastern half while
the western half of the site comprises car parking. There is a short section of open
watercourse within the site boundary in the southern part of the site. This watercourse is
discussed later in this report.

3.1.3 Alocation plan is included in Appendix A.
3.2 Proposals

3.2.1 Bridgehouse (Bradford loM) Limited is seeking outline planning permission to redevelop the
site as a mixed use employment, leisure and retail development, including:

= A new 60-bedroom hotel at the east of the site.

= A new 8-screen cinema at the west of the site.

= A new discount foodstore at the north of the site.

= Conversion of the existing ‘E-block’ building to a bowling alley, gym and restaurant.
= 4 further new restaurant units including 1 drive-thru.

= A new public house.

= Associated access and parking provisions.

3.2.2 The proposed Masterplan is included in Appendix A.
3.3  Vulnerability

3.3.1 The Technical Guidance to the NPPF, Table 2, provides classifications of flood risk
vulnerability. The proposed land uses are classified as follows:

= More Vulnerable: Buildings used for hotels and drinking establishments.
= Less Vulnerable: Buildings used for shops, leisure and restaurants.
3.3.2 The existing office and restaurant buildings are classed as Less Vulnerable development.

Thus the vulnerability of the development increases from the existing situation due to the
introduction of a hotel and a public house.
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3.4 Existing Site Levels

3.4.1 The land falls very gently at around 1 in 75 towards the south-west. Levels alongside
Hambledon Road are around 38m AQOD falling to 34m AOD in the south-west corner.

3.4.2 Topographical survey information is included in Appendix A.

3.5 Existing Site Surface Water Drainage and Watercourses

3.5.1  The Technology Park is served by a private gravity drainage system comprising gravel strip
drains, gullies, linear channel drains and sewers. There are three separate outfall connections
into the public surface water sewer network within Silverthorne Way to the south. The public
sewers discharge into an attenuation pond on the opposite side of Elettra Avenue south-west
of the site. The pond is owned and operated by Southern Water and has a pumped outfall
into the adjacent watercourse, a tributary of the River Wallington.

3.5.2 Alarge 1800mm diameter public surface water sewer crosses through the site from north-east
to south-west. This pipe issues into the short length of open channel within the site before
being culverted beneath Silverthorne Way and Tyak House to the south within twin 1200mm
diameter pipes. These culverts issue into open channel again to the west of Tyak House and
the watercourse continues west past the Southern Water attenuation pond and onwards
across open country.

3.5.3 No part of the site drainage network connects into the culverted watercourse.

3.5.4 The watercourse is classed as a public sewer as far as the downstream end of the 1800mm
diameter culvert. From this point onwards, the watercourse is designated by the Environment
Agency as a Main River.

3.6 Flooding History

3.6.1 The urbanisation of the upstream area in Waterlooville led to the incorporation of smaller
watercourses into the sewerage infrastructure. The route of the 1800mm sewer was originally
the tributary of the River Wallington which was culverted when the Technology Park was
constructed in around 1984.

3.6.2 The culvert issues into a man-made channel around 8m inside the site’s downstream
boundary. The construction of Silverthorne Way and, later, Tyak House just to the south led
to a further length of the watercourse being culverted within twin 1200mm diameter pipes.

3.6.3 Flooding of the car park in the south-west area of the site occurred following heavy rainfall
events in September 1999 and again in October 2001. The landowner commissioned a
consultant to investigate the cause of these incidents. The investigation concluded that the
flooding was caused by two problems concurrently.

3.6.4  Firstly, the number of grilles on the culvert inlets and outlets as well as inadequate
maintenance had led to blockage. One of the upstream manholes within the site blew its
cover on one occasion with some damage to paving surfaces locally. Secondly, the capacity
of the twin 1200mm diameter culverts (calculated to be 4m?3/s) is less than that of the 1800mm
diameter culvert directly upstream (calculated to be 7m3/s).

3.6.5 The combination of these causes led to the open channel overflowing its banks and flooding
the south-western corner of the car park to a depth of around 300 to 500mm. Many parked
vehicles in this area were written off.
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3.6.6 Lengthy dialogue took place between the landowner (BAE Systems), Southern Water and the
Environment Agency in order to seek remediatory works. A programme of short-term and
long-term improvements were made as follows:

= Manholes fitted with sealed covers.
= Grilles on outlets removed.
= Improved maintenance and inspection regime established on site.

= An alarm fitted by BAE Systems to the open channel within the site to provide early
warning of high water level.

= Aflood alleviation scheme constructed in 2003 by BAE Systems at its own expense.

3.6.7 The 2003 scheme was designed to compensate for the lack of capacity in the twin 1200mm
diameter culverts and comprised the following elements:

= A new bunded surround to the open channel to direct overflow water west along the car
park.

= An area of the car park to serve passively as an overland flow route.
= Alarge collector drain at the western end of the car park.

= A 1050mm diameter culvert to convey flows directly into the Southern Water attenuation
pond.

3.6.8 Since implementing these improvements, no similar flooding has been experienced at the site.
However, on 30th November 2003, very soon after the above scheme was completed, intense
rainfall combined with pump failure caused the attenuation pond to fill up. The capacity of the
pond overflow weir may also have been impaired by debris. The reduced storage and outflow
from the pond resulted in the local drainage systems backing up and causing localised
flooding. Some flooding occurred in the car park at the south-west of the site and
neighbouring premises to the south were affected. Southern Water subsequently installed
telemetry and improved the maintenance regime to prevent re-occurrence.

3.6.9 According to Havant Borough Council’s (HBC) website, an area of concern within the
Wallington Catchment is at Aston Road which is beyond Hambledon Road to the east of the
site. There is some historic spring activity which was particularly evident when the new
Wellington Retail Park was built in 2000.
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4 Assessment of Flood Risk

4.1 Strategic Flood Risk Assessment

peterbrett

411  The Partnership for Urban South Hampshire (PUSH) commissioned a Strategic Flood Risk
Assessment (SFRA) Final Report in December 2007. The report and map sets are available
to view online at http://maps.hants.gov.uk/push/Map.aspx.

4.1.2 The SFRA maps show the following information:

= The site lies entirely within Flood Zone 1 (as defined by the Technical Guidance to the
NPPF, Table 1).

= Flood Zones associated with the tributary of the Wallington are shown beginning
downstream of Tyak House to the south of the site.

= The flood extent does not reach the site when climate change allowances are added.
= The site lies within an area of low bedrock permeability.

= The site lies within an area where land use change is deemed to have a low impact on
surface water runoff.

= |In common with the whole urban area, the site is mapped as being a high or very high
source of potential overland flow.

= Southern Water holds no records of observed sewer flooding in the vicinity of the site.

4.2 Flood Zone

4.21 The Environment Agency’s flood maps have recently been updated following further modelling
of the Wallington. The maps show the vast majority of the site to lie within Zone 1 as defined
by the Technical Guidance to the NPPF, Table 1. A small area of the site in the south-west
corner is now shown as lying within Zone 2, the 1,000 year (0.1% AEP) flood outline.

4.2.2 Flow in the open channel of the tributary will be governed by the capacity of the upstream
culvert. Therefore, the source of the Zone 2 delineation is likely to be the other arm of the
Wallington further south of Tyak House. Upon enquiry, the EA advised that flood depths at
the site are between 0.1m and 0.25m.

4.2.3 Although not mapped, the historic flooding problem associated with the lack of capacity in the
twin 1200mm diameter culverts also demonstrates that the south-western end of the site is in
a flood risk area. A plan illustrating the estimated extent of the affected area is included in
Appendix A. This area of land is very similar to the outline of Zone 2 on the EA maps
reflecting the lower lying land at this corner of the site.

4.3 The Sequential Test

4.3.1 The majority of the site is designated as Zone 1 with a small area in the south-west corner
recently designated as Zone 2. According to the Technical Guidance to the NPPF, Table 3, all
the forms of development proposed are compatible with these Zones.

4.3.2 The more vulnerable buildings, the hotel and public house, will be located on higher ground at
the eastern end of the site. Only less vulnerable development is located in the vicinity of the
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area of Zone 2. The proposed development is therefore in accord with the sequential
approach set out in the NPPF and the Technical Guidance.

44 The Exception Test

441 The Exception Test is not required for more vulnerable and less vulnerable development
within Zone 1 or Zone 2. Nonetheless, the proposed cinema building will be located within the
area of Zone 2 and mitigation will be required in this part of the site. This is discussed in the
following section.

4.5 Mitigation Measures

4.5.1 The modelled 1,000 year (0.1% AEP) flood depths at the site are a maximum of 0.25m. The
cinema building should therefore be constructed with threshold levels at least 0.4m above
existing ground levels to reduce the risk of any water ingress during an extreme (and very
rare) event. In addition, the risk will be mitigated by the proposed swale discussed in the
following paragraphs.

4.5.2 The scheme constructed in 2003 to convey surcharge flows to the attenuation pond utilises
the car park surface as a flow path. In such an event, flooding likely occurs in shallow depths
across a moderately wide portion of the car park at this end of the site. With no further
mitigation, this land would effectively be ‘sterilised’ as part of the redevelopment proposals.

453 ltis proposed to formalise the flow route within a new swale constructed between the open
watercourse and the existing collector drain at the western boundary of the site. The swale
would be formed at a profile and gradient so as to accommodate the overflow design capacity
of 3m3/s established as part of the 2003 scheme.

4.5.4 A check has been made using pipe tables to verify capacities of the existing culverts. The
calculations and methodology, included in Appendix B, indicate the lack of capacity in the twin
1200mm culverts to be less than 3m?/s. Therefore, the proposed swale will sensibly include
some spare capacity. This spare capacity will help to contain any floodwater from the
Wallington during an extreme event.

455 The 2003 scheme included the raising of ground levels around the open channel of the
watercourse with the low point formed by a dropped kerb to direct overflow water to the west
along the car park. This will be formalised as a ‘weir inlet’ to collect flows into the new swale.

456 The design levels of the swale will need to be balanced against existing constraints such as
the presence of underground pipes and services along the route as well as the proximity of the
boundary for tying in bank gradients. An outline swale design is included along with flow
capacity calculations within Appendix B.

4.5.7 The amended scheme will be more effective in that site runoff will be directed into the site
drainage network rather than entering the overflow culvert via the collector drain, thus
preserving the full capacity of the culvert. Further, the risk of flooding to land at this corner of
the site will be significantly reduced.

4.5.8 The proposed route of the new overflow swale is illustrated on the Proposed Surface Water
Management Strategy plan. It is recommended that no buildings are constructed within 5m of
the swale and this is reflected in the layout of the Masterplan.

459 As mentioned in Section 3.6, there are some concerns regarding localised spring activity at
Aston Road to the east of the site. From reviewing the geology mapping available at the
British Geological Society’s (BGS) website and the groundwater vulnerability mapping
available at the Environment Agency’s website, there are no clear indications of why this might
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occur. ltis possible that a local variation in the near-surface geology may contribute to rising
groundwater.

4.5.10 ltis known that the year 2000 was marked by high groundwater conditions across the south
and east of England following prolonged wet weather. Groundwater flooding problems were
heightened at known hotspots and identified at new locations where previously no flooding
occurred.

4.5.11 The land around Aston Road generally falls away in a southerly direction and, as the nature of
the springing activity is localised, it is unlikely that any flooding from this source would have
any significant impact on the site. Nonetheless, the geology and groundwater patterns at the
site will need to be understood to inform the detailed design of the development.

4.6 Surface Water Management

4.6.1 The preferred method for disposal of surface water is by means of infiltration before discharge
to a watercourse or a sewer is considered. However, the site lies on the London Clay
formation which has very low permeability. Therefore, infiltration techniques will not be
suitable at this location.

4.6.2 The proposed solution will be to discharge to the public sewer network in Silverthorne Way via
the existing connections from the site drainage network. The existing site drainage systems
will need to be modified / replaced to suit the revised layout of the redevelopment proposals.
Particularly, the drainage serving the retained property (outside the red line but within the
overall complex) will need to be preserved albeit with some diversions / modifications.

4.6.3 The existing impermeable surfaces coverage at the site is approximately 80% with some
peripheral areas of soft landscaping. The proposed layout includes similar peripheral
landscaping and the impermeable coverage will remain around 80%. Thus, the volume of
runoff leaving the site during a rainfall event will not be increased by the development.

4.6.4 The site drains into the Southern Water attenuation pond west of Elettra Avenue which was
constructed along with the industrial estate in the early 1980’s. No information on the design
standard of the pond could be obtained; however, it is likely that the pond was designed to
attenuate flows up to the 30-year or perhaps the 50-year return period. Therefore, there is no
requirement to attenuate runoff further for events up to the 30-year return period.

4.6.5 ltis proposed to restrict runoff rates to the existing 30-year rates for all events above the 30-
year return period up to the 100-year +20% return period. This will require attenuation storage
with outfall controls and it is proposed to provide this in the form of lined permeable paving
cells within parking areas. Runoff from roofs and road areas will be directed into the sub-base
of the permeable paving. The parking areas will be designed to accommodate shallow above-
ground storage in the more extreme events (to a maximum depth of 100mm).

4.6.6 A plan showing the available locations for storage is included in Appendix A. Calculations are
included in Appendix C to demonstrate the viability of the proposal.

4.6.7 The permeable paving sub-base provides the added benefit of filtration for runoff treatment.
This will be augmented by the use of trapped gullies as well as petrol interceptors where
required.

4.6.8 The proposed layout will require the modification / diversion of drainage serving the retained
property at the complex. This will need to be considered during the detailed design stage;
however, the potential routes are indicated on the plan in Appendix A.
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4.7 Residual Risk
4.7.1 The perceived residual flood risks are associated with the following three scenarios:
= Pump failure on Southern Water attenuation pond outfall.

= The capacity of the drainage systems being exceeded by a rainfall event of greater
magnitude than the design conditions.

= Blockage of the drainage systems.

4.7.2 Shortly after the site flood alleviation scheme was constructed in 2003, a flooding incident
occurred off site due to the failure of both pumps in the attenuation pond. Southern Water
responded to the incident by improving the maintenance regime and installing telemetry
gauging. No re-occurrence has since been observed.

4.7.3 The risk of pump failure is considered to be low given that an improved maintenance regime
has been established but a repeat occurrence cannot be absolutely discounted. The potential
effect of pump failure would be overspilling of the pond and backing up of the local drainage
systems including the site drainage systems.

4.7.4 The crest level of the pond overflow weir was surveyed as 33.51m AOD above the pumped
outfall, with bank levels around 33.9m AOD either side of this. Water overspilling the weir will
flow directly into the River Wallington. The existing car park levels at the site are all above
34m AOD. Existing road levels between the development and the pond are in the region of
34.3m to 34.6m AOD. In the existing scenario therefore, although the site is above the pond
weir levels, any backing up of the drainage system due to a restricted outfall could cause
some shallow ponding at the bottom corner of the site.

4.7.5 The proposed swale at the south-west corner of the site will help to contain this problem as
any surface water prevented from entering the drainage network will run into the swale.
Further mitigation will be provided as follows:

= All proposed building thresholds should be set at least 300mm above surrounding road
levels in Elettra Avenue and Silverthorne Way and at least 300mm above the proposed
swale crest levels.

= All proposed road, parking and pedestrian area finished levels should be set no lower
than the surrounding road levels in Elettra Avenue and Silverthorne Way and no lower
than the proposed swale crest levels.

4.7.6 These measures will help to ensure that any water backing up from the pond will still be able
to escape south-west towards the pond and the river. As a further precaution, buildings at the
south-west corner of the site should incorporate flood resilience techniques such as solid
floors, raised electrics, sealed ducts, resilient finishes etc.

4.7.7 The site drainage system will be designed to accommodate at least the 30-year return period
event with designated shallow above-ground storage in parking areas to cater for the 100-year
return period event on site (including a 20% allowance for predicted climate change).

4.7.8 Safe routes for exceedance flows will need to be defined as part of the detailed design stage.
However, as a general approach building thresholds should be set at least 150mm above
surrounding finished ground levels with localised grading to achieve level access criteria as
required. Exceedance flows will then naturally be directed around the buildings towards the
lower parts of the site. The mitigation arrangements already described for the south-west
corner of the site will help to protect the buildings there.
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4.7.9 The risk of blockage will be minimised by establishing a suitable inspection and maintenance
regime for the site drainage infrastructure. The regime will need to be defined in accordance
with industry and manufacturer guidelines and recommendations and agreed by the developer
in conjunction with adopting authorities prior to construction. Permeable paving components
in particular require very little maintenance to continue functioning as designed. Again, the
mitigation arrangements already described will help to protect the buildings from flooding
caused by blockage of the drainage system.

4.8 Emergency Access & Egress

4.8.1 An emergency access and egress route will be available via the Elettra Avenue entrance to
the north at all times.

4.8.2 The cinema threshold levels and surrounding finished ground levels will be constructed at
least 0.4m above existing ground levels. This would also apply to any emergency exits on the
building to ensure dry routes are available during an extreme flood event in the Wallington.
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5 Conclusions

5.1. The vast majority of the site lies within Flood Zone 1, with a small area at the south-west
corner recently designated as Zone 2.

peterbrett

5.2, The peak flood depth at the site during the 1,000 year (0.1% AEP) event is 0.25m. Therefore
the cinema building threshold levels and surrounding finished ground levels will be set at least
0.4m above existing ground levels. This will reduce the risk of any water ingress during an
extreme event while allowing dry access and egress.

5.3. The combined capacity of the twin culverts under Tyak House is less than the upstream sewer
culvert. The flood alleviation scheme constructed by BAE Systems in 2003 compensates for
this lack by routing surcharged flows across the existing car park into the Southern Water
attenuation pond.

54. A proposed swale between the sewer culverts and the collector drain will contain any
overflows within a defined channel. It will thereby reduce the area of land subject to overland
flow. The swale will also provide further protection against a rare flood event on the
Wallington.

5.5. The proposed development does not increase the existing area of impermeable surfaces at
the site. The existing drainage connections into the public sewer network in Silverthorne Way
will be retained to serve the proposed development. The existing systems are assumed to
cater for rainfall events up to the 30-year return period.

5.6. Permeable pavements in car parking areas will include sub-base storage and shallow above-
ground storage capacity. These measures will be used to manage surface water sustainably
for rainfall events up to the 100-year return period including a 20% allowance for climate
change.
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Appendix A Figures

= Figure 1: Location Plan

= Figure 2: Architect’s Drawing - Proposed Masterplan

= Figure 3: Topographical Survey

= Figure 4: Existing Site Constraints

= Figure 5: Proposed Strategy
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Flood Risk Assessment

Elettra Avenue, Waterlooville peterborett

Appendix B Flood Alleviation Capacity Checks

= Pipe Capacity Checks
= Swale Profile
= Swale Capacity Outputs

= [SIS Chart
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26169-004 - Elettra Avenue, Waterlooville

FRA Appendix B - Pipe Capacity Checks

Public surface water sewer through the site

Pipe Name Public sewer, MH 6050 - MH 6950
Diameter (mm) 1800 JRoughness (mm) 0.6
U/S IL (m AOD) 34.15 |D/SIL (m AOD) 33.66
Length (m) 115.5 |Gradient (1:x) 235.6
Capacity (m3/s) 7.9
Pipe Name Public sewer, MH 6950 - MH 5850
Diameter (mm) 1800 JRoughness (mm) 0.6
U/S IL (m AOD) 33.66 |D/SIL(m AOD) 33.38
Length (m) 82.7 |Gradient (1:x) 295.5
Capacity (m3/s) 7.1
Pipe Name Public sewer, MH 5850 - outfall 575x
Diameter (mm) 1800 JRoughness (mm) 0.6
U/S IL (m AOD) 33.38 |D/SIL (m AOD) 33.2
Length (m) 63.7 |Gradient (1:x) 353.9
Capacity (m3/s) 6.5
Limiting Capacity (m3/s) 6.5

Twin river culverts downstream of site
Pipe Name River culvert, west (twin)
Diameter (mm) 1200 |JRoughness (mm) 0.6
U/S IL (m AOD) 32.87 |D/SIL (m AOD) 32.54
Length (m) 87.0 |Gradient (1:x) 263.6
Capacity (m3/s) 2.6
Pipe Name River culvert, east (twin)
Diameter (mm) 1200 JRoughness (mm) 0.6
U/S IL (m AOD) 32.84 |D/SIL(m AOD) 32.62
Length (m) 87.0 |Gradient (1:x) 395.5
Capacity (m3/s) 2.1

Combined Capacity (m3/s) 4.7

Shortfall in Capacity (m3/s) 1.8

2003 alleviation scheme

Pipe Name Overflow culvert to attenuation pond
Diameter (mm) 1050 |JRoughness (mm) 0.6
U/SIL (m AOD) 32.60 [D/SIL(m AOD) 32.00
Length (m) 51.0 ]Gradient (1:x) 85.0

Capacity (m3/s)

3.2




4.50m 0.95m 4.50m

1.00m

Length of proposed swale: 68m

Gradient: 1in 600

Fall: 0.113m

Crest level of open channel overflow weir (upstream):  35.00m AOD

Cover level of existing collector drain (downstream):  34.19m AOD

Invert level of downstream 10509 culvert: 32.60m ACD
Soffit level of downstream 10500 culvert: 33.65m AOD
Possible swale levels: Upstream bank: 34.80m AOD

Upstream invert: 33.80m AOD

Downstream bank: 34.69m AOD
Downstream invert: 33.69m AOD
(collector grating lowered)

Recommended minimum threshold level: 35.00m AOD

ALL SUBJECT TO DETAILED DESIGN.

BAE Waterlooville
FRA Appendix B
Outline Design of Proposed Swale Figure B.1 Npeterbrett




29169-004 - Elettra Avenue, Waterlooville
Proposed Overflow Swale Capacity - ISIS outputs

Node Flow (m3/s) Depth (m) Velocity (m/s) Width (m) Slope
1 0.00 0.000 0.00 0.000 1in 600
1 0.00 0.020 0.09 1.126 1in 600
1 0.01 0.039 0.14 1.303 1in 600
1 0.01 0.059 0.18 1.479 1in 600
1 0.02 0.078 0.21 1.656 1in 600
1 0.03 0.098 0.24 1.832 1in 600
1 0.05 0.118 0.26 2.009 1in 600
1 0.06 0.137 0.29 2.185 1in 600
1 0.08 0.157 0.31 2.362 1in 600
1 0.10 0.176 0.33 2.538 1in 600
1 0.13 0.196 0.35 2.715 1in 600
1 0.15 0.216 0.37 2.891 1in 600
1 0.18 0.235 0.39 3.068 1in 600
1 0.22 0.255 0.40 3.244 1in 600
1 0.25 0.275 0.42 3.421 1in 600
1 0.29 0.294 0.44 3.597 1in 600
1 0.34 0.314 0.45 3.774 1in 600
1 0.38 0.333 0.47 3.950 1in 600
1 0.43 0.353 0.49 4.126 1in 600
1 0.49 0.373 0.50 4.303 1in 600
1 0.55 0.392 0.52 4.479 1in 600
1 0.61 0.412 0.53 4.656 1in 600
1 0.68 0.431 0.54 4.832 1in 600
1 0.75 0.451 0.56 5.009 1in 600
1 0.83 0.471 0.57 5.185 1in 600
1 0.91 0.490 0.59 5.362 1in 600
1 0.99 0.510 0.60 5.538 1in 600
1 1.08 0.529 0.61 5.715 1in 600
1 1.18 0.549 0.63 5.891 1in 600
1 1.28 0.569 0.64 6.068 1in 600
1 1.38 0.588 0.65 6.244 1in 600
1 1.49 0.608 0.67 6.421 1in 600
1 1.61 0.627 0.68 6.597 1in 600
1 1.73 0.647 0.69 6.774 1in 600
1 1.85 0.667 0.70 6.950 1in 600
1 1.98 0.686 0.72 7.126 1in 600
1 2.12 0.706 0.73 7.303 1in 600
1 2.26 0.725 0.74 7.479 1in 600
1 241 0.745 0.75 7.656 1in 600
1 2.56 0.765 0.76 7.832 1in 600
1 2.72 0.784 0.77 8.009 1in 600
1 2.89 0.804 0.79 8.185 1in 600
1 3.06 0.824 0.80 8.362 1in 600
1 3.24 0.843 0.81 8.538 1in 600
1 3.42 0.863 0.82 8.715 1in 600
1 3.61 0.882 0.83 8.891 1in 600
1 3.81 0.902 0.84 9.068 1in 600
1 4.01 0.922 0.85 9.244 1in 600
1 422 0.941 0.87 9.421 1in 600
1 4.44 0.961 0.88 9.597 1in 600
1 4.66 0.980 0.89 9.774 1in 600
1 4.89 1.000 0.90 9.950 1in 600
1 4.89 1.000 0.90 9.950 1in 600




Depth (m) vs. Flow (m3/s)

0.3 0.4 0.5 0.6

Depfh (m)




Flood Risk Assessment
Elettra Avenue, Waterlooville

Appendix C  Proposed Storage Calculations

= Existing 30-year Runoff Calcs

peterbrett

= MicroDrainage Calculation Sheets: ‘Typical permeable paving cell with above ground storage’.
Results for 30-year and 100-year +20%.
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29169-004 - Elettra Avenue, Waterlooville
Appendix C - Existing 30yr runoff calcs

Existing peak runoff calculation

30-year, 15 minute storm rainfall rate 70.5 mm per hour
(from MicroDrainage)
Total storm rainfall 18 mm
(15 minute storm)
Total volume of rainfall per hectare 180 m3perha
(0.018m x 10,000m?)
Percentage runoff 84 %
(winter runoff coefficient)
Total rainfall runoff per hectare 151.2 m3perha
(15 minute storm)
Average runoff rate per minute 10.1 m3perha
per second 168 I/s/ha

This method is conservative in that the average is calculated rather than the peak. A reduction in peak
runoff will therefore be achieved by limiting runoff to 168 I/s/ha.

The following MicroDrainage calculation sheets demonstrate that for each hectare of impermeable
development around 1,000m ? of permeable paving storage will be sufficient based on a sub-base
depth of 250mm and above-ground storage of 100mm. Above-ground storage will be created by
kerbs and finished levels surrounding the car park set 100mm above the car park level.

Refer to Figure 5 in Appendix A for indicative storage locations and catchments.
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Caversham Bridge House
Waterman Place
Reading RG1 8DN

BAE W aterlooville
Typical permeable paving cell
with above ground storage

Date 22 May 2012

File 120522 typical paving cell 30R...

Designed by PH
Checked by

MICLO
Drainage.

Micro Drainage

Source Control W.12.6

Storm
Event

15
30 min

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

120 min
180 min
240 min

480 min
600 min
720
960 min
1440 min
2160
28380 min
4320 min
5760 min
7200 min
8640 min
10080 min

Summary of Results for 30 year Return Period

Half Drain Time : 4 minutes.
Max Max Max Max Max Max  Status
Level Depth Infiltration Control = Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m3)
34.771 0.171 0.0 146.1 146.1 50.4 0K
34.742 0.142 0.0 144.1 144 .1 42.0 0K
34.652 0.052 0.0 137.5 137.5 14.7 0K
34.600 0.000 0.0 109.2 109.2 0.0 0K
34.600 0.000 0.0 81.9 81.9 0.0 0K
34.600 0.000 0.0 66.3 66.3 0.0 0K
34.600 0.000 0.0 49.2 49.2 0.0 0K
34.600 0.000 0.0 39.7 39.7 0.0 0K
34.600 0.000 0.0 33.6 33.6 0.0 0K
34.600 0.000 0.0 29.3 29.3 0.0 0K
34.600 0.000 0.0 23.6 23.6 0.0 0K
34.600 0.000 0.0 17.4 17 .4 0.0 0K
34.600 0.000 0.0 12.8 12.8 0.0 0K
34.600 0.000 0.0 10.3 10.3 0.0 0K
34.600 0.000 0.0 7.5 7.5 0.0 0K
34.600 0.000 0.0 6.0 6.0 0.0 0K
34.600 0.000 0.0 5.1 5.1 0.0 0K
34.600 0.000 0.0 4.4 4.4 0.0 0K
34.600 0.000 0.0 3.9 3.9 0.0 0K
Storm Rain Time-Peak
Event (mm/hr)  (mins)
15 min Winter 70.483 13
30 min Winter 47.002 22
60 min Winter 30.026 38
120 min Winter 18.612 0
180 min Winter 13.906 0
240 min Winter 11.248 0
360 min Winter 8.340 0
480 min Winter 6.737 0
600 min Winter 5.705 0
720 min Winter 4.978 0
960 min Winter 4.012 0
1440 min Winter 2.957 0
2160 min Winter 2.176 0
2830 min Winter 1.748 0
4320 min Winter 1.283 0
5760 min Winter 1.030 0
7200 min Winter 0.868 0
8640 min Winter 0.755 0
10080 min Winter 0.672 0

©1982-2011 Micro Drainage Ltd
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Page 2

Caversham Bridge House
Waterman Place
Reading RG1 8DN

BAE W aterlooville
Typical permeable paving cell
with above ground storage

MICEO

Date 22 May 2012
File 120522 typical paving cell 30R...

Designed by PH
Checked by

Drainage'

Micro Drainage

Source Control W.12.6

Rainfall Details

Rainfall Model FSR
Return Period (years) 30

Region England and Wales

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

M5-60 (mm) 19.500 Shortest Storm (mins) 15
Ratio R 0.346 Longest Storm (mins) 10080
Summer Storms No Climate Change % +0

Time / Area Diagram

Total Area (ha) 1.000

Time Area

(mins) (ha)
0-4 1.000

©1982-2011 Micro Drainage Ltd
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Caversham Bridge House
Waterman Place
Reading RG1 8DN

BAE Waterlooville

Typical permeable paving cell
with above ground storage

Date 22 May 2012
File 120522 typical paving cell 30R...

Designed by PH
Checked by

MiCro
Drainage'’

Micro Drainage

Source Control W.12.6

Model

Details

Storage is Online Cover Level (m) 35.100

Complex Structure

Porous Car Park

Infiltration Coefficient Base (whr) 0.00000

Membrane Percolation (mm/hr) 1000
Max Percolation (1/s) 277.8
Safety Factor 2.0

Porosity 0.30

Invert Level (m) 34.600

Tank or Pond

Invert Level (m) 35.000

Width (m)  20.0

Length (m) 50.0

Slope (1:X) 10000.0

Depression Storage (mm) 5
Evaporation (mm/day) 3
Cap Volume Depth (m) 0.250

Depth (m) Area (m2) |Depth (m) Area (m?)

0.000 1000.0

Orifice Outflow Control

0.100

1000.0

Diameter (m) 0.262 Discharge Coefficient 0.600 Invert Level (m) 33.600

©1982-2011 Micro Drainage Ltd
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Caversham Bridge House
Waterman Place
Reading RG1 8DN

BAE W aterlooville
Typical permeable paving cell
with above ground storage

MICEO

Date 22 May 2012
File 120522 typical paving cell.srcx

Designed by PH
Checked by

Drainage.

Micro Drainage

Source Control W.12.6

Summary of Results for 100 year Return Period (+20%)

Half Drain Time : 7 minutes.
Stom Max Max Max Max Max Max Status
Event Level Depth Infiltration Control = Outflow Volume
@m) (m) (V/s) (1/s) (1/s) (m3)

15 min Winter 35.036 0.436 0.0 163.7 163.7 111.4 Flood Risk
30 min Winter 35.037 0.437 0.0 163.7 163.7 111.7 Flood Risk
60 min Winter 35.007 0.407 0.0 161.9 161.9 82.4 Flood Risk
120 min Winter 34.686 0.086 0.0 140.0 140.0 25.2 0 K
180 min Winter 34.600 0.000 0.0 128.7 128.7 0.0 0 K
240 min Winter 34.600 0.000 0.0 103.7 103.7 0.0 0 K
360 min Winter 34.600 0.000 0.0 76.4 76.4 0.0 0 K
480 min Winter 34.600 0.000 0.0 61.4 61.4 0.0 0 K
600 min Winter 34.600 0.000 0.0 51.8 51.8 0.0 0 K
720 min Winter 34.600 0.000 0.0 45.0 45.0 0.0 0 K
960 min Winter 34.600 0.000 0.0 36.1 36.1 0.0 0 K
1440 min Winter 34.600 0.000 0.0 26.4 26.4 0.0 0 K
2160 min Winter 34.600 0.000 0.0 19.2 19.2 0.0 0 K
2880 min Winter 34.600 0.000 0.0 15.3 15.3 0.0 0 K
4320 min Winter 34.600 0.000 0.0 11.1 11.1 0.0 0 K
5760 min Winter 34.600 0.000 0.0 8.8 8.8 0.0 0 K
7200 min Winter 34.600 0.000 0.0 7.4 7.4 0.0 0 K
8640 min Winter 34.600 0.000 0.0 6.4 6.4 0.0 0 K
10080 min Winter 34.600 0.000 0.0 5.7 5.7 0.0 0 K

Storm Rain Time-Peak

Event (mm/hr)  (mins)

15 min Winter 109.477 14

30 min Winter 73.715 23

60 min Winter 47.357 40

120 min Winter 29.350 72

180 min Winter 21.840 0

240 min Winter 17.574 0

360 min Winter 12.947 0

480 min Winter 10.408 0

600 min Winter 8.780 0

720 min Winter 7.636 0

960 min Winter 6.120 0

1440 min Winter 4.472 0

2160 min Winter 3.260 0

2830 min Winter 2.602 0

4320 min Winter 1.890 0

5760 min Winter 1.505 0

7200 min Winter 1.261 0

8640 min Winter 1.092 0

10080 min Winter 0.967 0

©1982-2011 Micro Drainage Ltd
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Caversham Bridge House
Waterman Place
Reading RG1 8DN

BAE W aterlooville
Typical permeable paving cell
with above ground storage

MICEO

Date 22 May 2012
File 120522 typical paving cell.srcx

Designed by PH
Checked by

Drainage'

Micro Drainage

Source Control W.12.6

Rainfall Details

Rainfall Model FSR
Return Period (years) 100

Region England and Wales

Winter Storms Yes
Cv (Summer) 0.750
Cv (Winter) 0.840

M5-60 (mm) 19.500 Shortest Storm (mins) 15
Ratio R 0.346 Longest Storm (mins) 10080
Summer Storms No Climate Change % +20

Time / Area Diagram

Total Area (ha) 1.000

Time Area

(mins) (ha)
0-4 1.000

©1982-2011 Micro Drainage Ltd
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Caversham Bridge House
Waterman Place
Reading RG1 8DN

BAE Waterlooville

Typical permeable paving cell
with above ground storage

Date 22 May 2012
File 120522 typical paving cell.srcx

Designed by PH
Checked by

MiCro
Drainage'’

Micro Drainage

Source Control W.12.6

Model

Details

Complex Structure

Porous Car Park

Infiltration Coefficient Base (whr) 0.00000

Membrane Percolation (mm/hr) 1000
Max Percolation (1/s) 277.8
Safety Factor 2.0

Porosity 0.30

Invert Level (m) 34.600

Tank or Pond

Invert Level (m) 35.000

0.000 1000.0

Orifice Outflow Control

0.100

Storage is Online Cover Level (m) 35.100

Width (m)  20.0

Length (m) 50.0

Slope (1:X) 10000.0

Depression Storage (mm) 5
Evaporation (mm/day) 3
Cap Volume Depth (m) 0.250

Depth (m) Area (m2) |Depth (m) Area (m?)
1000.0

Diameter (m) 0.262 Discharge Coefficient 0.600 Invert Level (m) 33.600

©1982-2011 Micro Drainage Ltd
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