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FOREWORD
The Planning Applications

Proposals have been prepared for the “West Southall” redevelopment of the former Southall Gas
Works site in the London Borough of Ealing for National Grid Property Holdings Ltd.

The proposed development comprises five elements including: The Main Site, Springfield Road
Foot/Cycle Bridge, Minet Country Park Foot/Cycle Bridge, Pump Lane Link Road and the South Road
Eastern Access. The Main Site and the Eastern Access fall wholly within the London Borough of
Ealing. The three remaining accesses fall within both Ealing and the London Borough of Hillingdon,
S0 separate applications are being made to both Councils.

The elements of the planning applications are described as:

= Main Site (site area 34ha) — Outline approval is sought for the redevelopment of the
former Southall Gas Works site comprising Access, Siting, Design, External Appearance
and Landscaping reserved for future consideration but within the parameters described in
the Environmental Statement.

» Springfield Road Foot/Cycle Bridge (site area 0.6ha) — The construction of a proposed
foot/cycle bridge between Beaconsfield Road, Hayes and the Southall Gas Works with
associated embankment and spans over the Yeading Brook and Grand Union Canal.

* Minet Park Foot/Cycle Bridge (site area 0.6ha) — Proposed new foot/cycle bridge over the
Yeading Brook and Grand Union Canal to link the Minet Country Park with proposed
development on the former Southall Gas Works.

= Pump Lane Link Road (site area 5.5ha) — Proposed new link road between Pump Lane
on the Hayes bypass (A312) and the former Southall Gas Works with associated
embankment, enhancement and diversion of the flood relief channel and bridges over the
combined flood relief channel/Yeading Brook and the Grand Union Canal.

» [Eastern Access (site area 1.3ha) — Proposed new link road connecting to South Road.
Improvements to South Road.

A number of documents accompany the planning applications as listed below. This list identifies
which documents form part of the planning applications and which are submitted for illustrative
purposes only.

The application area of the main site extends to 34 hectares (c.84 acres) of land currently used for
surface vehicle parking only, previously a major Gas Works of industrial and employment uses. This
excludes approximately 2 hectares of land around one active waterless gas holder and infrastructure
that is to be retained for operational use by National Grid. The proposed access routes collectively
occupy 8 hectares of land (c.20 acres). Therefore the total area of the planning applications is 42
hectares (104 acres).

In addition to the Parameter Plans and the proposed development schedule, the application is also
accompanied by the following principal reports:

Environmental Statement
Transport Assessment
Retail Impact Assessment
Remediation Strategy
Flood Risk Assessments
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Other reports have been prepared to support the application and to provide further elaboration and
detail of the development proposals, but these are not in themselves, nor need to be, documents that
would be assessed in the Environmental Statement. These reports include:

Design Statement

Housing Strategy
Landscape Strategy
Regeneration Strategy

= Consultation Report

= Access and Mobility Report
= Utilities and Drainage

»  Sustainability Report

These reports provide additional information on the proposals, from which the London Boroughs of
Ealing and Hillingdon can draw conclusions and, where appropriate, formulate planning conditions or
clauses for the S106 Agreement.

The Parameter Plans

The redevelopment of the Main Site is made in ‘outline’ to establish the main parameters that would
govern the detailed design. Full planning is sought for the siting and design of the two principal
accesses alongside the Minet Park and Springfield Road foot/cycle bridges, including horizontal and
vertical alignment, structures, materials and landscape, thus fixing the access details.

For the Main Site, remediation and redevelopment would be conducted over a number of years. As
such, some flexibility would be required to respond to market demand and other influences upon the
disposition and phasing of the proposals. Various legal cases have acknowledged the need for
flexibility where long-term developments are proposed.

A number of plans, drawings and descriptions, which collectively define the proposed development,
include the Application Boundaries (red-line plan), Parameters Plan (1: Land Use, 2: Access and
Circulation, 3: Open Space, 4: Building Heights and 5: Composite Parameters), Highway Layout
Plans and Highway Landscape Plans. Collectively these plans identify and provide sufficient
information to define the parameters of the scheme and determine how it would evolve over a number
of years.

The Parameter Plans show the main components of the scheme, and provide sufficient information as
to siting, design and size.
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The Proposals

The development would accommodate a high density mix of residential, commercial, leisure, retail
and hotel facilities together with community facilities, open space and landscaping. This will deliver a
first class setting for the area. The new link roads, to be provided in phases, are essential for the
development of this site, as is extensive ground contamination remediation. The component parts of
the application are as follows, with areas expressed as maximum Gross Floor Areas (GFA):

= For up to 3,750 new homes (up to 320,000m?)

* Up to 200,150m? of retail floor space

= Up to 9,450m? of leisure uses

* Up to 2,550m? of community and health facilities

= a hotel of up to 9,650m2

= A nursery and primary school of up to 3,450m?

= Up to 3,500m? of office/studio space
There would also be:

= New green public open spaces and communal amenity spaces
= Landscaping and;

= New spine roads (boulevards) and secondary roads through the site linking to the public
highways principally to the east and west and north.
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1.0

11

INTRODUCTION

National Grid Property is proposing to redevelop the former Gas Works site at Southall, which
lies adjacent to the Yeading Brook. The site itself does not fall within the flood plain of this
river. However, to provide access to the site a link road in the west to Pump Lane and a
pedestrian footpath/cycleway (Springfield Road Bridge) and a pedestrian footpath/cycleway
(Minet Country Park Foot/Cycle Bridge) are to be constructed across the Yeading Brook.
Separate flood risk assessments (FRA’s) have been prepared for the site and the Yeading
Brook crossings.

It is also proposed to improve access on the eastern side of the site by providing a new link
road connecting to South Road, which is the subject of this FRA report. The revised route will
take the new road through a small residential/commercial area between The Crescent and
Randolph Road.

Other proposed improvements to this area include widening the highway bridge over the
railway, widening the connections and alignment along Beaconsfield Road South Road and
The Crescent and creating/modifying associated junctions to accommodate the additional
traffic and footpath loading.

WY G Engineering Ltd has been appointed by National Grid Property to carry out a Flood Risk

Assessment relating to hydrological and hydraulic implications of the new revised link road in
support of a planning application.

Brief

This Flood Risk Assessment is prepared in accordance with the requirements of Planning
Policy Statement (PPS) 25, ‘Development and Flood Risk’ published by the Department of
Communities and Local Government. PPS 25 sets out the framework for planning decisions
made by the local, regional and national government and the Environment Agency (EA). In
order that planning authorities can make informed decisions on the development of sites in
areas at risk of flood, PPS 25 requires the developer to carry out an assessment of flood risk.

This report addresses the requirements given in Annex E of PPS 25 and other issues which
are deemed relevant to flood risk. These requirements include the following:

¢ Assessment of the magnitude and severity of flood risk to the site.

e Assess suitability of site and development through the use of the Sequential Test &
Exception Test (if required).

e Assess impact of proposed development on flood risk to adjacent developments.

e Determine ability of existing and proposed drainage to accommodate development
flows with respect to surface flooding.

e Demonstrate that appropriate mitigation measures have been taken to prevent
flooding.

e Demonstrate that appropriate emergency situations have been considered e.g.
overland flow paths, evacuation routes.
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2.0

2.1

2.2

2.3

2.4

EXISTING SITE

Location and Topography

The site is located on the west side of South Road, which forms the east boundary. The main
railway line forms the south boundary; the west boundary is formed by a row of houses that
line down Randolph Road, which are to remain when the new road is constructed. The north
boundary is formed by NO.8 The Crescent. The approximate grid reference for the centre of
the site is 512570, 179880.

The site is generally flat in terms of topography, but there is an embankment that rises to
meet South Road as it crosses over the railway. A location plan can be viewed in Appendix
A

There are additional modifications to the road layout south of the railway lines.

Current Land Use

The proposed link road improvement site is currently a small urban area comprising houses,
small commercial and industrial units and an area (1500 sqm) of public open space. Circling
this area are The Crescent and Randolph Road; all houses along Randolph Road are to
remain except house numbers 1, 3, 5, 7 9 and 11, these will need to be removed to make way
for the new road. A plan of the existing site can be viewed in Appendix B.

Flood Risk to the Existing Site

The nearest watercourse to the site is the Yeading Brook, which is located 1km west of the
access road network. Interpretation of the Environment Agency’'s Flood Zone Map Appendix
C, indicates that the site is within Flood Zone 1 (land assessed as having a less than 1 in
1000 annual probability of river or sea flooding in any year (<0.1%); and is therefore suitable
for all development, according to PPS25 Table D1.

Existing Development Drainage

Currently all surface water drains into the Thames Water Surface Water Sewers via gullies
located along the road networks and parking areas, and pipes and guttering from the houses
etc, Appendix D.

Total Area North of the Railway 10,700 m? approx (1.1ha)

Impermeable Areas

Crescent Road 1,400 m? approx
South Road 2,600 m? approx
Water Tower Roads 1,050 m? approx
Garage area 800 m? approx
Houses in Crescent Road 850 m? approx
Houses in Randolph Road 500 m* approx
Play Area 300 m” approx
Total Impermeable 7,500 m?
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Permeable Areas

Public Open Space 1,600 m?
Garden 850 m?
Railtrack 450 m?
Highway Embankment 300 m®
Total Permeable 3,200 m?

Typical run-off rates from the existing development north of the railway for a time of
concentration of 30 minutes are presented in Table 2.1.

TABLE 2.1: APPROXIMATE RUNOFF RATES EXISTING SITE(0.75Ha Impermeable Area)

Modified Rational Method Calculations
Return Period 30 min FEH Storm Storm Volume Peak Flow

yrs (mm) V (m?) Q (I/s)

2 11.5 86.00 47.9
10 21.4 160.00 89.2
20 27.2 204.00 113.3
50 37.0 278.00 154.2
100 46.2 347.00 192.5

25 Existing Sewer Network

The Thames Water sewer records show a surface water sewer running around Crescent
Road and discharging via a 300mm pipe into South Road and hence north.

A secondary connection at the head of the sewer will allow excess flow to pass down a further
sewer in Randolph Road. Whilst we have no knowledge of surface water flooding in the area,
the estimated gradient of the sewer is 1:272. This will give a pipe full capacity of around
67l/s. This is close to the Qs runoff value for the whole area. Surcharging would provide
some extra capacity and it is also likely that the area around the Water Tower drains into the
gas works system. The existing system can thus be expected to provide around a 1:5 year
return period capacity provided there is no reduction in capacity downstream.

South of the railway the existing development drains into a 225 mm diameter public sewer
which flows to the south. Insufficient details are available to enable an estimate of the
capacity of this sewer to be made.
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3.0

3.1

3.2

3.3

PROPOSED DEVELOPMENT

Development Description

The Eastern Access Road will provide entry to the proposed development at the former
Southall Gas Works site and will aim to provide suitable traffic flows between the West
Southall development and the existing traffic network.

This proposal consists of the construction of a new junction onto South Road just north of the
station, the construction of a new length of highway to serve the main site, amendments to
the South Road/Beaconsfield Road junction, and minor connecting roads to serve properties
no longer served by the original Crescent Road.

Ultimately, it is anticipated that in future the bridge over the railway will be widened and the
junction with Southbridge Way and The Green improved.

The proposed works to The Crescent will result in the removal of residential properties along

the southern half of The Crescent (No’s 20 to 32); a motor repair garage, and an area of
public open space (0.15ha). 6 houses in Randolph Road will also be demolished.

Flood Risk to the Development

The site is not identified as being at risk within the Environment Agency’s floodplain mapping.
The nearest watercourse to the site is Yeading Brook, which is, located approximately 1.1km
west of the access road network; the extent of the 1 in 100-year floodplain lies approximately
1km west of the access road network.

There are no reported problems with flooding from other sources such as overloading of
drainage, and so the site is considered to remain as Flood Zone 1, low risk. However, the
surface water sewer appears to have been designed to a lower standard than currently
applicable.

The proposals will utilise the existing drainage outfall and will result in some ground raising at

the new junction; and a reduction in impermeable area therefore there will be no increase in
flood risk to the development (subject to survey and the agreement of Thames Water).

Flood Risk from the Development

Foul Water Drainage

The new road link will result in a reduction in foul water flows from the site. Therefore, no
additional infrastructure or changes to the existing network are proposed; except the
abandonment of some pipes along The Crescent (subject to survey and the agreement of
Thames Water).

Surface Water Drainage

Currently all surface water drains into the Thames Water Surface Water Sewers via gullies
located along the road networks along Beaconsfield Road, The Crescent and Randolph Road
and pipes and guttering from the houses etc.

The proposals will result in a reduction in impermeable area due to the removal of buildings
and paved surfaces and the introduction of landscaped areas as follows:

North Area
10,700 m? approx (1.1ha)
Impermeable Areas

South Road 2,600 m? approx
Remains of the Crescent 100 m? approx
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New Access Road
Water Tower Roads
Residents’ Access
Plaza

Total Impermeable

Permeable Areas

Play Area
Plaza
Southern Strip
Misc

Total Permeable

1,800 m? approx
1,050 m? approx
650 m* approx
550 m? approx

6,750 m?

1,050 m? approx
550 m” approx
1,550 m? approx
800 m” approx

3,950 m?

The resulting runoff rates from the proposed development, without attenuation, during a 100-
year rainfall event 30-minute storm duration are presented in Table 3.1.

TABLE 3.1: APPROXIMATE RUNOFF RATES PROPOSED DEVELOPMENTS (0.67Ha Impermeable Area)

Modified Rational Method Calculations

Return Period 30 min FEH Storm Storm Volume Peak Flow

yrs (mm) V (m®) Q (I/s)

2 11.5 77.00 42.8

10 21.4 144.00 79.7

20 27.2 182.00 101.2

50 37.0 248.00 137.7

100 46.6 312.00 173.4

3.4 Runoff Rates
PPS 25 Para F6 states that:

F6 Surface water from a developed site should, as far as is practicable, be managed in a

sustainable manner to mimic the surface water flows arising from the site prior to the
proposed development, whilst reducing the flood risk to the site itself and elsewhere,
taking climate change into account. This should be demonstrated as part of the flood
risk assessment.

This is further clarified in the Planning Policy Statement 25 Practice Guide, June 2008 which
states within Para 5.50:

5.50  Runoff from previously developed sites should be compared with existing rates, not
greenfield rates for the site before it was developed. Developers are, however,
strongly encouraged to reduce runoff rates from previously developed sites as much
as is reasonably practicable.
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35

The runoff rates presented in Table 3.1 when compared to Table 2.1 demonstrate that the
proposals in themselves will reduce runoff by around 11%.

However, the new drainage system should be designed for no surface flooding for a 1:30 year
return period storm in accordance with Sewers for Adoption 6 Edition. Additionally, the
Environment Agency has requested that the discharge should be limited to undeveloped
geenfield runoff rates, wherever practical. This standard is more severe than the
Environment Agency’s published policy (under PPS25 and the Environmental Agency/DEFRA
Document “Preliminary Rainfall Run-off Management for Development, 2007").

The design should also take future climate change into account. PPS 25 recommends an
increase in design rainfall rates of 30% up to the year 2115.

The incorporation of flow reduction facilities into existing infrastructure is not always practical.
The opportunities to meet the requested standards are discussed in the following sections.

SUDS Options Matrix

An objective of this FRA is to investigate the feasibility of using SUDS to achieve the required
reduction in runoff rates post development. A detailed drainage design for the proposals will
be carried out in due course, once the concepts presented in this FRA have been agreed with
the EA.

This following table provides an overview, in the form of a matrix, of the feasibility of a range
of SuDs techniques, in order to identify which measures may be suitable for the proposed
development.

TABLE 3.2: SUDS FEASIBILITY MATRIX

Technique

Physical Constraints

Feasibility

Permeable pavement/
porous hardstanding
areas

Requires a reasonably level site

Not Feasible

Green roofs

Roof slope for proposed buildings will
preclude their use; flat roofs are ideal; also
known as brown roofs and garden roofs.

Not Applicable

Bio-retention — shallow
landscaped infiltration
areas

Primarily used to remove pollutants from
runoff and due to their shallow nature are not
as effective at runoff attenuation as other
SUDS techniques.

Not Feasible, requires
large areas of land

Soakaways and
infiltration trenches

Require infiltration rates of 1 x 10° m/s or
greater. Shallow soakaways or infiltration
trenches would be required where
groundwater is shallow (i.e. less than 2.0
mbgl).

Maybe considered
subject to site
investigation and
agreement with Thames
Water

Cellular Storage

Modular plastic Geocellular systems with a
high void ratio that can be used to create a
below ground infiltration (soakaway) or
storage structure.

Not Feasible under major
access road

Grassed filter strips —
wide gently sloping
areas of grass or other
vegetation

Normally used to treat polluted runoff from car
parks or roads. Not as effective at runoff
attenuation as other SUDS techniques.

Not Feasible, require
large area
May be limited potential
to residential access
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TABLE 3.2: SUDS FEASIBILITY MATRIX

Technique

Technique

Technique

Infiltration basins /
swales

Are widely applicable for attenuation and
treatment of surface runoff by infiltration into
the ground. Require slope of no more than 4-
10% and can act as a substitute for
soakaways where groundwater is shallow —
need to consider the impact these techniques
have on local groundwater levels.

Limited potential - as for
filter strips

Non-infiltration swales

Used in the same concept as carrier ditches or
storage bunds.

Feasible; subject to
agreement with Thames
Water

Filter drains

These are normally used adjacent to areas of
car parking or roads and convey runoff via
flow through an engineered substrate
(normally gravel).

Feasible; may use for
access road with option of
perforated pipe to convey

water to other storage

system for extreme
storms

Balancing ponds

These are permanent ponds that provide
storage above the resting water level in the
pond. Are appropriate for most sites but
require suitable space. Require impermeable
soils, or can be lined.

Not Feasible

Rainwater Harvesting

The collection and recycling of rainwater to be
used for irrigation and other non-potable use

Not Applicable

Balancing Tanks

Storage tanks; can be located inside buildings
or underground; can work in conjunction with
oversize pipes; location for this site would be
beneath public highway.

Not Feasible or required

Oversize Drainage
Pipes

Usually last resort when no other techniques
possible.

Generally only feasible where a minor
reduction in peak flow is required.

Not Suitable

On the basis of the SUDS feasibility study, there are only a very few techniques that would be
appropriate for use at this site. According to the building regulations, the preferred option
would be to utilise infiltration-based methods, such as swales and infiltration basins and/or
soakaways, which would mimic a natural hydrological regime at this site and provide recharge
of any underlying aquifer.

The use of these methods is not generally suitable in the Greater London area due to clay
sub suds. However, this is subject to geotechnical investigation results. Thames Water has
advised that they will not accept discharge from open attenuation ponds or soakaways.
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4.0

4.1

4.2

PROPOSED DEVELOPMENT

As the public surface waster sewer is the only outfall available for the site flow, reduction
methods are restricted to those constructed using ‘hard’ engineering techniques.

Proposed Drainage
Drainage of the proposals can be considered in respect of 4 zones(Reference appendix E):-

1. The junction of the straight and Randolph Road.
2. The new West Southall Access Road.

3. South Road north of the railway.

4, South Road south of the railway.

Flow reduction to the Environment Agency’s requested standard would require discharge
rates to be reduced to 23.9l/s/ha for a 1:100 year event including a climate change allowance.

Zone 1l

This is an area of approximately 1,650m? which will drain via the existing public surface water
sewer in Randolph Road. Flows to this sewer will be reduced by around 32% due to the
demolition of 6 properties to the south of Randolph Road.

Further reduction flows to undeveloped runoff, rates would require a small diameter control.
For this area the Q190 flow would be 3.9l/s and a typical control would be a 43mm orifice. This
would be prone to blocking and is not practicable (reference CIRIA CR609, Sustainable
Drainage Systems).

Zone 2
This zone would be the subject of major reconstruction and will require a new drainage
system. It covers an area of approximately 7,200m?. It would therefore be feasible to provide

attenuation storage as part of the works.

The main runoff collection route is down the new access to the south-west of the zone and
then into a diverted public sewer.

Areas of open space that would have potential for use as ponds are addressed as follows:-

a) South of the access road:
Part of this area is at a suitable low level but is located behind the Network Rail boundary
and hence is not available.

The remaining section is infill between the higher ground of the access road, piazza and
south Road, dropping down to meet the railway.

Use of this area would require gradients of 1:3 or steeper resulting in a very artificial
depressed area.

b) Thereis a small area of landscaping at the end of Randolph Road. This again would
require steep slopes but would still not provide a significant volume of storage.
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4.3

4.4

c) The play area at the north of the site:
Existing ground levels are above the surrounding areas to the north and west.
Excavation to produce a pond would destroy the existing mature trees which are intended
to remain. The use of a play area to attenuate any but the more infrequent storms is not
desirable.

In addition to the above, Thames Water has indicated that they would consider drainage
connections from open areas to be ‘land drainage’ and would not accept any flows from these
areas.

Accordingly, the only practical means of attenuation for this area is by the provision of a tank
under the new highway.

The undeveloped Greenfield runoff rates from this area for a 1:100year storm would be
15.1l/s. This could be achieved (including a 30% climate change allowance) by the
construction of a 150m® attenuation tank, with the outlet controlled by a 25m X 100mm
diameter throttle pipe. This will give a reasonable match to undeveloped flow rates from more
frequent storms (see Appendix G).

Zone 3
This comprises South Road to the centre of the railway bridge.

The road is to be widened, resulting in a slight increase in area draining to the existing sewer
connection. However, a section of the crescent will be removed from the main site drainage.
This leaves the impermeable area draining to the connection manhole almost unchanged at
approximately 2750m?. Attenuation to undeveloped run-off rates would require around 150m®
of storage, similar to the main site. This would need to be installed under a major traffic route
incurring additional expense and disruption to the public. Accordingly it is proposed to
continue to utilise the existing 225 mm diameter public sewer as the outfall.

Zone 4

Is an area of highway improvements to the south of the railway line and extends over an area
of around 4000m?. Of this 230m? is a landscaped island and 300m? is located over Network
Rail land, the remainder being fully paved.

The junction improvements will result in all the area being hard surfaced, an increase of 15%.

It is not practical to construct a large attenuation tank (approx. 250m®) under a large major
junction as would be required to reduce the run-off from the whole area to undeveloped sites.

The new area would have an approximate rate of run-off of 1.3 I/s. This would require a
storage volume of around 32m? for a Q00 + 30% event with a 25mm diameter orifice as the
control. The control size is too small to be practicable. However, subject to available space
between utility services, it would be possible to provide this volume by means of an off-line
1.2m diameter pipe 29m long within the footprint of the current island. The discharge will be
effectively limited by the capacity of the existing 225mm pipe, which will remain unchanged.
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5.0

CONCLUSIONS

Interpretation of the Environment Agency’s Flood Zone Map indicates that the site is within
Flood Zone 1 (land assessed as having a less than 1 in 1000 annual probability of river or sea
flooding in any year (<0.1%); and is therefore suitable for all development.

The proposals will actually result in a reduction of impermeable area through removal of
buildings and the introduction of landscaped areas in and around the development. As a result
flood risk elsewhere will be reduced.

The proposals thus meet with the requirements of PPS 25 and hence the Local Plans without
the incorporation of any additional attenuation.

Greenfield run-off from the existing site, north of the railway, as defined by PPS 25, is
estimated to be 173.4 I/s for a 1:100 year 30 minute storm.

The Environmental Agency have requested that flows are reduced to undeveloped Greenfield
rates. This is a requirement more severe than required by either PPS 25 or the
Environmental Agency’s published policy.

The undeveloped Greenfield run-off rates north of the railway have been estimated using the
I0H124 method to be 25.6 I/s/ha for a 1:100 year event.

Based on the findings of this report, it is considered that there will be no increase in flood risk
either to the development or to other properties as a result of implementing the proposals.
The development thus meets the requirements of PPS 25.

It is not practicable to provide attenuation in all zones of the development due to either a zone
being too small to have an effective control or an attenuation facility would involve major
excavation in a heavily used highway.

The new works do provide some opportunity to provide attenuation. A tank of 150m® with a
25m x 150m dia through pipe control will reduce the Q199 + 30% peak flow from Zone 2 from
95 I/s to the undeveloped Qg flow of 15.1 I/s.

South of the railway a 32m? could be installed within the current landscaped area, subject to
the presence of other utilities. This would allow the flow from the local increase in surface
area to be reduced to Greenfield rates.
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APPENDIX FRA-E A

Location Plan
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Designed By RGB
Checked By

Miera Drainage

Source Control W.11.2

Summmary of Results for 2 year Retun Period

Starm Maximum Maximm Maximgm Maximum Maximum
Curation Contrel Overflow Outflow Water Level Depth
(minsz} {178} {1/3} {1/8} (m oD} (m}

1% Summest .3 n.0 J.0 g 0.zkaz2
20 Svmmer S.5 0.0 5.9 23 0.,2342
D Suemmer .l 0.0 L ) n.3n72
120 GLmner o1 (] g1 T, [N I
_EY Sumnmer .0 0,1 a0 23 0,342
240 Svtmncr Z.E 0.0 5.8 Z3 0.2s07
FED SLaner & 0. 3.4 i3, N
L80 SvTner .3 0.0 3.3 £ n.23i32
02 Sexaner .0 0.0 3.0 Z3 0.2.3Z2
70 Boaner 4.8 .0 1.5 z n.1537
¥€D Sumner 4.3 0.0 4.3 - n.1613
L4 SuTner 2.7 0.0 3.7 0.1183
287 Suimneor 2.1 0.0 3.1 I, 0.08495
FALED Soaner AR Q. L £ Q.00
d320 SuTmner 1.8 0.4q 1.2 2% 0.0642
57E2 Siinor 1.2 0.0 1.3 Za, 0.0582
TADN SLimmar 1.2 0,0 1.3 ] 0,05n"
BEdY SuTner 1.1 0,0 1.1 25 0,045z
12CEZ Soxnecr 1.0 d.0 1.0 ey 0.0487
15 winzer 5.8 0n.a 5.9 At 0.2883
I wWinter .1 n.G .3 2 0. 3:d:
g0 WinTer c.d d.0 S.4 23 0. 3445
L2 oWinTer [ L &4 21 03423
RO Winer . Sl i.e 24 0,2:27
4D WinTer T.0 0.0 £.0 23 0,295z
I8 winzTer .3 [HE 5.3 20 0.2527
BT Winter I [ 5.1 24 [HEC
StDIF Rain Time-Feak
Duraticn (/B (ming}
{mins)
1% SumTex 47,043 o
20 Sanmez 25,588 0
D Bomuer 1a.%4 LE
TAN S omner E Ty g0
80 Summex T.d% 1.4
240 Somnos a.11 lz8
AED Siwne 181 e
440 Suamsx F.17 21z
60 Surmes .22 338
T20 [Samas | 303
4n SuTmexs 2,50 260
1440 Zuomer 1.71 754
2lel Svrmax 1.27 1100
HEAD AurmeT 1.3 1464
4320 Syurmer 0.7% Z200
27E0 Suxmarx 0.ad ZZ3E
TEOLD Swrmar 0,3 [t
6Ll SuTner 0.4< 1263
00580 Zurmer 0.3% 5136
L3 Wanler LRV 7
A0 winter fa.93 3
B0 wWiator _z.0ce 43
120 winler a9z GG
150 winter AR Taz
ZL0 wWiater .12 a3
360 wiater 4,50 222
180 Wia%er 3.77 A8

Overflow

Voluome

(m*}

L e I e s e e e e o o s

[l ks e S o e

B R Rt e R B S e R B el e R -l '

ra

o

Haximum
Volume
{m?}

zl.4
Z4.0
FL.d
iR
B L

Zd .4
2.l
12.%8
17.3
16,13
12.&

L

K

L

7

L

HERT N

Status

[ e I N I A )

[l I )
o =

R 21 'S T R Y R SR S PO s SR [V B TR, 8
g 1a

Wl o R

Lo T I o o | I o e e o e e o o il R e A T 0 0 0

W WM AR R EREEAREARAEARER

Mo

E1D982-2008 Micro Drainage




| White ¥oung Grean

Erigantine House West Southall
27-31 Cumberland Street East Access
Eriztol BS2 8ML Zone 2
Date sept 08 Designed By RCE
File throttle pipe.src | Ghecked By
_ Micro Drainage o Source Control W.11.2 ) o

Summary of Eesults for 30 year Beturn Period

Storm Haximum Haximam Maxioum Maximum HMaximum Overflow HMaximam
Duratian Controel Owverflow OCutflow Water Lewvel  Depth Volutea Volums Status
(min=} (1/=} (1/%) (1/3) {m OD) {m} (m#) (m*}
_5 Summck 2.1 oL b, Z 23,8403 0.&72 oLl LE.d oK
30 Eummer 5.3 HIa 2, L 30,7083 ,7'353 aon B2.0 0K
ED ZumTer €. ] G,7 33,5248 0.754583 e 1.2 o X
120 Sumoer G, . I An.n2a8 0.73395 200 63,8 0=
190 Zumrer 3,8 o.o G, & 30,0038 [HIEE it oo G_.E [
A0 SumTer GG n.o 9.3 29,9713 2.7013 H] S8 3 0o
3E0 Zumoer .3 1,0 G_§ 29,547 I.B352 a.0 3.3 Q=
450 Zurpctez 3, 0.0 H, G 29.854; TL5TERT HII] 44, ¢ [
G20 Surrrer 5.0 0.0 E.2 29,7 LLoRE24E .0 4.0 0K
720 SunTex fLh 0.0 7.6 29,7z 3.47892 0.0 40,3 CE
960 Zurcrex T2 0,0 T 29,47 noALn2 0.0 3.8 s E
T4E0 Bures 5.9 0.0 3.9 g T BRI 3 0.0 4.6 CE
2160 Zunme~ 1.8 0.1 i.E 9. J.1297 0,0 1.8 [
2820 Zunmmer 4.1 n.q 1.1 9. 0D.1ies 0.0 1803 o K
2320 Suwsucax 3.3 0.0 3.3 39,0 nona1s 0.1 7.7 ok
SYal Danma- .5 a.c 2.5 25, n,.038z2 0.0 a7 O
T2I0 Summex 2.1 (R | A% 3333 0.0622 0.0 2.8 oK
SE4C Supunax 1.E [H - 1.8 s 3343 0, Qe a.c 4.2 oK
1080 Zurmar I .4 [ 1.z 22,3278 0,0RYT [ 1.8 DK
1% Wint=r a4F [ a,7 3C.025 0.7558 [ B3.a oK
3T Wintor 10,2 P 1a.7 a0, 0ES 0.33&3 .3 0.2 H 4
a5 Winlar 10.4 202 11.4 32,418 0.27.5% oo J3,2 HUCA
A% WinteT O] ] 12,3 33,2248 C.33458 el F- (W
B3 wWinteor 1.0 oD 1.0 do.nd1d n.H11%8 2.0 63,2 0%
240 wlinler 2,7 2.0 .7 20,0303 DLoeld aon a3.,5 oox '
igD Winzer [ a.n G.Q 29,9323 C.aczld .0 5.6 0¥
230 winTcor g3.£ 0.0 g.4 A ELTE 2,572 0.0 45,5 o E
Etgr? Rain Timas—Faak
Duration (zm/hr) {mins)
{mins)
1% Zumner 10667 17
37 Sunmer B2.81 A4
S Burmmer 35,35 a2
Saniner 2L.73E 1
SUnTEr 15.%% AN
SIner 12,77 _kq
Selnre s Z,38 222
SumTET LR T
Suame s £.33 350
e ITE - E.E1 4.2
FramsT 4,57 538
SruImexs 3.1% TEn
Zuxmar Z2.:28 _1l:3
Zmrmiar 1.62 _498
Zumrner 1.:2% Fano
O ZumnEr 1.0 2336
AT AR S N.53 3ET2
) Summer n.ye adnn
surner 0.:z3 hl36
> Wia.er 12s.81 17
WMinzer 231 31
» Winccr iR, 83 B
Wirler 21.7: 22
a0 Wit ter 13,52 _30
Winter 12,707 | G
wirter 2,349 £33
Winter 7.EL 3I4
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White Young Grear

Erigantine Houze West Southall

27-31 Cumberland Street East Avcess

Bristol B52 8ML Zone 4- new imp area i
Date sept 03 Designed By rch

Fila south of raibway. sne _Checked By ___

Micrg Drainage _ Source Conbrol W .11.2

Summary of Results for 100 year Return Peried (+30%)

Storm Maxigmemn HMaximumn Maximum Maximum Maximum Ovarflew Haximuom
Duretion Contral Owerflow Outflew Water Level Depth Woalamns Voluma Status
{mins} {1/=} t1/=) (1/=} {m oD} (m) (o) {m*)
18 SumTer (L] [ H oL 0,439 0.oa0az 2.0 0.5 [
30 Sumrer 1. . | 0.4827 0, daz! a0 23.1 o ¥
an Zanter 0.3 2.0 [ 0n.z142 0,512 0.0 AE.0 [l
1EG Bunmer .z .G 1.0 02532 0_.552z oo ST Q¥
_EZ Sunmer TLa R 1.0 0.5ai 09627 o.c 28,1 3O
240 Surnrrex —_— H 1.0 0,581z C.0E 0, 281 oK
HET Surures i 3.2 1.0 (1,53%2 [ 0,2 ERE oK
3l Sunmex o H] 1.0 .54z ! 0 0.z 27,32 HH
BN Sanos 1.9 0,3 0.3 0.533= o [ i 7 oK
WAT Zurups s 1.9 0.a 0.4 O.RAE z [ 26,2 oK
SE0 Summaxs 1.9 0.0 J.3 .dE0y B oc.o 29.E - K
1440 Sarmex 1.8 n.n [ T.43h2 u o0 R oK
PIED Barmax .8 oo O, 8 J.3837 H aan 18,2 0K
2530 Junmnar H 0.0 3.7 HN ) 0. Z.0 15.5 O K
4320 Sunner TS 0.0 2.8 2.2302 o, o.d t1.5 O K
5TE0 Buaner L.a 0.0 ! J.17E8Z 0. Y .o [ !
TEL0 Burrner .3 g.0 2.0 n.1as 0. 0.0 7.1 o
3540 SrTmer L.A oo | 0.1173 i, n.o .9 a =
12080 Senner C.4 [H A 0.559482 o, 0.0 .0 LA
Vi WinLer 0.z c.Q [ 0.£592 0. 0,z T30 oo
30 Winter 0% 2.4 0.5 N [ 0.z el < K
G WinZok 1.0 A 1.0 a.5787 ¥ 0.0 Z24.19 CE
LG wWinter 1.2 2.0 1.0 0. EZE3 Z [ 3.3 o
_ED Winter 1.0 H ] 1.0 0L adlE o c.o 3Z.40 oK
242 winter 1.3 B 1.0 .84 3 z a0 2.0 O K
IEN Winlez 1.2 0.0 1.2 OLR23E a oL A1k oK
£fn Winte~ 1.0 0.0 1.2 GL.alRb N Z.A 0.2 O K
Storm Fain  Time-Paak
Duration .
fmins) {mm/hr} (ming)
_3 RFummes £1..43% 149
i Bumrer 1Z_.%68 33
ED SummeT LT a2
_Z0 Sunmer 42,27 2z
LE0 SUnme T 2%.14 TR0
30 Suniee o 23,17 214
360 Summar 16,77 274

L33 KL
.13

dB0 SimmzrE 13
E0 Synmisc 21 E|
T2D] Zvmoer @, 64 4
e Eummoz 7.5% i
44T Elane s 4.4z GH
21el IuTus v 3.E& 1273
ZESC Aummex .04 1444
b

4320 Huirer .13 d3gn
LURL SomTer . E5 3112
TIIO Bumxer L AR 3824
EAdT Sumter ~.1l8 45014
TS0 SurireT 1.01 248
15 Wirter 145 15
30 wirteor 121.68 3]
all Wirlar LS, 59 od
120 wirtsr Ab_E7 1.4
180 wirnteor 29,74 17e
240 wlinlero 23,17 FoE
el WinTer La.in 23z
L80 Winztex G I 364
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White Young Greern

Brigantine House
27-31 Cumberland Street
Bristal BS2 BMNE

Date sept 08
File sputh of railway. sre
Micro Drainage

Wast Southall
East Acoess
Zote 4- new imp area

Storm
Duretion
min=})

aco
T
250
440
214
AHBD
4327
5762
Aan
Fhdd
_0Is0

Wintex
wWintex
Winlar
Wintsr
wWwinter
Wintar
W ntar
NinT-er
N_nZer
W nter
Ninzer

Maxismm
Control

(1/fa)

[l

[ I BN
T Y Y TR s, (S Y DY S S B e

Larrar;

i Designed By rch
Checkad By
Soures Contral W12

12

Surmmary of Results for 100 year Return Period (+30%
Maximum Meximom Maximum Mazimum Ovarflow
Ovarflew Outflow Water Level Dapth Vo lume
{1/8) {173} (m oD} {m} fm®}
0.0 i 0. 0. e003 n.n
0.0 .0 0, n.E81= san
0.0 L8 0. n,5352 J.0
;.0 B i} 0,357 N
C.o o.8 I 0.3602 0n.o
a.0 L.7 SLERLY n.ozaly 0,
e L.& z.13k 013253 0.z
20 C.E hoL3a8 I.1258 0,0
] C.e B I 3% GoLa5z2 0.
a.o [ .03332 N N c.o
0.4 [ n_0edy J.0ET3 o0
D:ﬂit?;n Rain Tima-Faak
fmina) (mm/hr) (tnins)
a00 winter 11 L 440
TEG wainter %, 64 314
JEQ Wanler T.E2 fads -
1ic WintarT 5.iz B40
2_E0 Wintex 38R o244
DREC Winktar .04 " 724
4320 Wirter 2.13 2eL
SIED WiinTex RS 1176
T200 wWinzex _.38 iGER
224 Winzer _.1ls L3584
LIC8D Winter 1.1 3248
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- White Young Green

Brigantine House
27-31 Cumberland Strest
| Bristol BS2 8ML

Date sapt 08
File south of railway.src
Micro Errainage

| Checked By

West Southall

East Access

Zone 4- new imp area
Deslgned By rcb

Source Gontrol W.11.2

12

Rainfall Details

Racgion T2l Raintal . Mudel
Rewurn Perisd (yocazsd 150
Hize Location 210537 1d4z2bL0 T L0530 F3ZLO
LA ST Qo028
k) 0,322
02 I1lkml 0,287
B3 flkx! G245
E ¢ikeu (R
F ¢1km) 2,080
Cw (Surner) Z.3ED
Cvw IWiazer! =AY
Fhort=ss Sloesr ‘sins) 13
Longest Stornm (minsd 120840
Buntes SToris Wes
Mirte~ Storas Tes
Climate Change k +37

Time ! Area Diagram
Tolel Area that — 0,053

Time [minal Aras
from: b thal

" 4 T.Ua3
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White Young Graen ] .

Brigantine House ’ Ye'est Southall

27-31 Curnberland Street East Access

Bristol BS2 BNL | Zone 4- new imp ares

Date sept 08 Designed By reh

File scuth of railway.src Checked By

Micra Drainage Source Control W.11.2 |

Tank/Ppnd Details
_nverT Ievel (ol vLund Sround Tewel fmd) E£.020

Depth Area Depth Area | Dapth Area Depth Area | Dapth Area Dapth Araa
{m} (m?} {m} (m®} {ra) (m=3 () (m*) | {m} (m®} (e} (m*]

I 11 - T B Y 0D.z0 E0.0Q 1.00 Lo.o 1.3l =300 .0 30.9  Z.:00 50,0
I N - TA R o] 0.8l 500G 1.10 E0.0 l.z0 Zo.0 2.1 Eo.og
20200 3000 0,00 5,0 1.2 S0 1.70 E0.D 2.20 kROL0
n.30 0 5G.0 0o.a0 GLo.Q 1.3 =0.0 1.a0 E0.D 2.3 ED.G
aodd 35,0 0.0 5CLC 1.42 &a,0p 1,30 k0.0 2,40 E0LC
Crifice Qutflow Contral
CiaTtet=r [} 0.023 Cnwert Levsl (my 2,000
Lizchargs Tosifiniant 0. R0

Weir { Flume Owverflow Control

Dicchorgqe Coof 0.549 Widtk (my  i.200 Tresl Lavel (m) 1,240

- ©1882-2008 Micra Drainage
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