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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,
SO 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

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.
This report addresses the Flood Risk Assessment (FRA) relating to hydrological and hydraulic
implications of these identified access proposals.

An FRA report in 2002 considered an alternative alignment for the Pump Lane Link Road.
Planning permission was granted for this link road route in the western corner of the former
Gas Works site, subject only to certain reserved matters which have been addressed in a
separate Environmental Statement (Pump Lane Link Road Reserved Matters Application
Environmental Statement, May 2005).

A further enhanced FRA report in July 2006 addressed the Pump Lane Link Road alignment,
a vehicular link road to Springfield Road and a foot/cycle bridge (Minet Foot/Cycle Bridge),
each of which were then proposed to cross the Yeading Brook as part of the former Southall
Gas Works redevelopment. The FRA was subject to detailed consultation with the
Environment Agency.

The Environment Agency advised in their letter dated 14 November 2006 that they would not
object to applications for the crossings on flood risk grounds if they complied with the
recommendation of the FRA (reference Appendix FRA 2). Objections to the principle of Minet
Foot/Cycle Bridge and Springfield Road Link Road, however, were maintained on the basis
that the Environment Agency considered that the Pump Lane Link Road provided adequate
access from the site to the Minet County Park and wished to avoid multi-river crossings.

The Environment Agency provided an updated hydrological model of the River Crane
catchment, but has advised that the physical data for the study area section of the model had
not been changed since the 2000 FRA report.

This latest Environment Agency model data was used as a base for a new model to assess
the effect of the proposed structures. The new model also incorporated additional
topographic data available for the site.

The results of the model runs were extracted from the July 2006 report for use within the
Version 2 assessment, issued March 2008. Local hydraulic modelling using the HECRAS
programme was used to assess the effects of revised arrangements of the watercourse.

The Environment Agency has since advised that new mapping and modelling has been
carried out for the River Crane. These latest flow and level details have been obtained and
are used within this report.

Associated but integral issues (such as ecology, landscaping and ground conditions) have
been considered holistically and are reported within complementary documents submitted
with the planning applications, including the Environmental Statement.
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2.0

LOCATION AND WATERCOURSES

The proposed works are located between Hayes and Southall, approximately 1.5km north of
Junction 3 of the M4. Refer to Figure 630.

The Pump Lane Link, Springfield Road Foot/Cycle Bridge, and the Minet Park Foot/Cycle
Bridge would all cross the Yeading Brook flood plain.

The Yeading Brook rises in Harrow approximately 11km north of the site. It then flows south
into the River Crane and then eastwards to join the River Thames at Isleworth.

The River Crane was the subject of a flood alleviation scheme in the early 1990s. This
scheme included two flood storage reservoirs in the upper part of the catchment and channel
works at five locations. One of the River Crane’s flood relief channels is located just east and
parallel to the Hayes bypass and joins the Yeading Brook immediately upstream of the
railway bridge.

North of the study area, the Yeading Brook flows in a confined channel between an industrial
estate and a housing area.

It then enters a wide, flat valley and meanders to the western edge of the study area, where it
outfalls through a bridge under the main railway line (which runs from London to the
southwest).

Towards the northern edge of the study area the Brook receives flow from an overflow weir on
the Grand Union Canal and a Thames Water surface water drainage discharge which crosses
the study area.

The Paddington Branch of the Grand Union Canal follows a course along the south east side
of the valley and adjacent to the site. It is an artificial waterway located at a higher elevation
than the predicted flood levels. The proposed accesses would also cross this Canal. This will
require clear span bridges, with clearance for barges and space on the banks for towpaths,
maintenance, etc. As such, the canal crossings have a major effect on the vertical alignment
of the access routes.
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2.1 Hydrology and Existing Hydraulic Performance

The River Crane catchment, had been, historically, the subject of an area flood study by Peter
Brett Associates (PBA) on behalf of the Environment Agency.

The report by PBA identified the critical storm duration to be 15.5 hours for this reach.

Further studies had been carried out by the Environment Agency. The resulting model was
utilised in conjunction with updated topographic survey data to more accurately assess
potential flood levels and the effect of construction bridges across the brook.

(Reference Southall Gas Works, Flood Risk Assessment, Yeading Brook, WYG — Version 6 —
July 2006 and Version 2 of this assessment, March 2008).

The Environment Agency flood plain map as published on the internet is shown in Fig 643.

Subsequently, the catchment has been remodelled as part of a strategic Flood risk
Assessment. Outputs from this study have been provided and are contained in Appendix
FRA 2.

This latest information has been overlaid on the topographic survey to identify the functional
flood plain and the 1:100 year flood outline.

It is understood that the new model was based on Liddar Ground Level data. Some
adjustments have been made to the plots in areas where high ground levels have been
missed from the Liddar data due to interpolatation across wooded areas.

Figure 632/B shows the 1:100 year flood outline i.e Flood Zone 3 and Figure 643/A shows the
1:20 year flood outline.

Downstream of the confluence the railway line is carried over the river by a brick arched
bridge (Photo 1). The bridge has a limited effect on the flow, with a head loss of 90mm for
1:100 year flood flows.

It can be seen that the flood plain is contained within an undeveloped valley upstream of the
railway bridge. This extends north for approximately 1km as far as Beaconfield Road and
Yeading Football Club. Any works proposed would limit any hydraulic effects to within this
area.
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3.0

3.1

PROPOSED STRUCTURES

There are three proposed structures over the Yeading Brook (reference Figure 644). These
comprise:

a) Pump Lane Link Road Crossing

b) Minet Park Foot/Cycle Bridge

c) Springfield Road Foot/Cycle Bridge

In addition, all the structures would need to cross the Grand Union Canal, and Pump Lane
Link Road would also cross the Yeading Brook flood relief channel.

Pump Lane Link Road Crossing

This crossing is required to carry a three-lane road across both the Yeading Brook and the
flood relief channel (a short distance from their confluence), as well as over the Canal and
forms essential access infrastructure for the overall development.

No suitable alternative sites for the link road have been identified.

Alternative alignments of this crossing were the subject of flood risk assessments, which were
carried out by White Young Green in November 2002 and 2006.

The Environment Agency’s previously approved solution comprised a highway embankment
with a 17.5m span bridge over the Brook, a 5.5m span culvert over the flood relief channel, a
diversion of the flood relief channel to minimise the length of culvert required, compensation
storage formed by excavating within the bank of the flood relief channel north of the crossing,
and flow attenuation provided for the peak run off from the new highway.

A similar strategy of approach has been adopted for the new crossing. However, with the
revision of the route to the north the opportunity has been taken to provide enhancement to
the diversion of the flood relief channel and a corresponding greater span over the combined
Brook and channel, thereby avoiding culverting, which was not an Environment Agency
favoured solution in our previous application.
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3.1.1 SEQUENTIAL AND EXCEPTION TESTS

The floor of the valley is predominantly Flood Zone 3b, functional flood plain. PPS 25 Table
D.1 states:

Zone 3b the Functional Flood Plain

Definition

This zone comprises land where water has to flow or be stored in times of flood. SFRAs
should identify this Flood Zone (land which would flood with annual probability of 1 in 20 (5%)
or greater in any year or is designed to flood in an extreme (0.1%) flood, or at another
probability to be agreed between the LPA and the Environment Agency, including water
conveyance routes).

Appropriate Uses
Only the water-compatible uses and the essential infrastructure listed in Table D.2 that has to
be there should be permitted in this zone. It should be designed and constructed to:-

Remain operational and safe for users in times of flood.
Result in no net low of flood plain storage.

Not impede water flows and

Not increase flood risk elsewhere.

VVVY

Essential infrastructure in this zone should pass the Exception test.

FRA Requirements
All development proposals in this zone should be accompanied by an FRA. See Annex E for
minimum requirements.

Policy Aims
In this zone, developers and local authorities should seek opportunities to:-

» Reduce the overall level of flood risk in the area through the layout and form of the
development and the appropriate application of sustainable drainage techniques and
» Relocate existing development to land with a lower probability of flooding.

PPS 25 Table D.3 requires that the exception test be passed for essential infrastructure to be
constructed in Flood Zone 3b and states:-

D9. For the exception test to be passed:-

a) It must be demonstrated that the development provides wider sustainability
benefits to the community that outweigh flood risk, informed by an SFRA where
one has been prepared. If the DPD has reached the ‘submission’ stage — see
Figure 4 of PPS 12: Local Development Frameworks — the benefits of the
development should contribute to the Core Strategy’s Sustainability Appraisal.

b) the development should be on developable?® previously developed land or, if it is
not on previously developed land®, that there are no reasonable alternative sites
on developable previously developed land, and

¢) An FRA must demonstrate that the development still be safe, without increasing
flood risk elsewhere, and where possible, will reduce flood risk overall.

In respect of (a) above the benefits to the community conveyed by the overall development
are presented in other reports submitted with the application.
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In respect of (b), the section of the link road crossing the flood zone is on undeveloped land.
A road link from the development into the town of Hayes and linking into the area network is
essential and must cross the Yeading Brook. The only other possible location was a link to
Springfield Road at the north of the subject site. This was less suitable in terms of highway
capacity and community impact and, during the previous application, received consistent
objections from the Environment Agency on the basis that they did not consider it to be
necessary.

The approximate location of the crossing is thus fixed. However, the new alignment has now
been adjusted to minimise impact on the flood plain whilst avoiding construction in close
proximity to Network rail land.

Item (c), flood risk and hydraulic design are discussed below.

3.1.2 FLOOD RELIEF CHANNEL DIVERSION

This involves the abandonment of around 225m of highly engineered U-shaped concrete
channel.

The realignment of the link road has presented the opportunity to create an enhanced
diversion, in a more natural channel, provide a larger full span bridge for the crossing and
avoid culverting.

The proposal is for the flood relief channel to be directed to the left and join the existing brook
just upstream of the link road.

An enlarged, combined channel then follows the route of the Yeading Brook until it reaches
the existing hard engineered section just upstream of the existing railway bridge confluence.

The channel will be a 2 stage channel and have a trapezoidal low flow channel with a circa
2.0m bed width with a high flow section of approximately 2m ledge width. Bank slopes will be
an average of 1:3. Hydraulic calculations (Appendix FRA 6) show that as a result water levels
upstream of the bridge will increase by between 20mm and 40mm for the flows analysed.

This is negligible within the context of the valley and the back water effect will result in
unchanged water levels within a short distance upstream.

The Brook at this location is in close proximity to major infrastructure; the Ealing by-pass, the
proposed link road and the main London to the West of England railway line. It is therefore
necessary to ensure that the channel does not change course. Whilst flow velocities are
predicted to be relatively low, constant flow and wavelets can cause significant erosion over
time.

It is therefore intended that the low flow channel banks shall be protected by sensitively
detailed rock armour at bends and junctions. This form of protection naturalises rapidly above
the water surface, particularly if the surface is topsoiled, and provides a variation in habitat
below the water surface, essentially providing an area of large gravel. Other forms of
protection may be considered during the detailed design phase e.g. pre-planted coir rolls
(Photos 3 & 4 show typical uses of rock armour elsewhere).

The establishment of mature vegetation on the higher levels of the banks will provide
protection during the shorter duration of flood flows.

The proposed route of the diversion is shown on Figure 646 and typical construction details
on Figure 647.

Land drainage consent will be required for these proposals.
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3.1.3 YEADING BROOK/FLOOD RELIEF CHANNEL BRIDGE

As a result of combining the channels, the bridge will be required to pass a Qigo+209% flow of
25.95m%/s without affecting other properties. A clear span of 23m would achieve these
objectives.

In order to maintain a wildlife corridor along the watercourse, a clear width of 4m will be
provided between the main channel bank top and any abutment.

The soffit of the bridge would be a minimum of 600mm above the Qio+200 flood level. The
bridge levels are constrained by the existing road levels at Pump Lane and the need to pass
over the Grand Union Canal. It is anticipated that the soffit will be around 1.5m above bank
level at the west end and 2.5m above bank level at the east.

The local hydraulic model (Appendix FRA 6.1) indicates a 10 mm increase in the upstream
water level compared to the proposed channel configuration without the bridge.

The total predicted increase in water level is thus between 30mm and 50 mm immediately
upstream of the bridge for all the flows analysed. This rise is too small to affect the plotted
extent of the flood plain.

The global model used in the previous FRA indicated that a 12mm increase in backwater had
reduced to zero within 200m upstream.

3.1.4 ROAD SUPPORT EMBANKMENT

The new link road would be constructed on an embankment across the flood plain. The
embankment’s footprint will reduce the potential volume of flood storage by approximately
3,400m®. This volume is too small to have any impact on flood flows as assessed by the river
model.

Notwithstanding the above, the effects of loss of storage are cumulative and so it is proposed
to excavate an equivalent volume upstream of the crossing outside of the existing flood plain
as agreed previously with the Environment Agency.

In discussions with the Environment Agency and Hillingdon Council’'s Conservation Officer, an
area adjacent to the flood relief channel was identified as being a suitable location for a
compensatory storage site.

The storage would be formed by excavating a layer from the channel bank which is already
an artificially formed surface.

Embankment volumes within the flood plain and excavation volumes in the proposed storage
area were obtained from the design drawings using MX 3D software. The results are
presented in Appendix FRA 6.3 and demonstrate that a close correlation in volumes can be
achieved.

It should be noted that in order to achieve the match, a large volume of material
(approximately 8,000m®) will have to be excavated from above the predicted Q10205 flood
level for Pump Lane.

This may be of consideration in assessing other development proposals in the valley e.g the
possible expansion of Yeading Football Club.

It is anticipated that, subject to geotechnical assessment, the excavated material will be
utilised to form the Pump Lane embankment.

Typical details of the compensatory storage area are given in Figure 648.

In addition a tunnel would be provided through the embankment in the form previously agreed
with the Environment Agency to mitigate any obstruction to wildlife movement.
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3.2 Minet Country Park Foot/Cycle Bridge

A new bridge is required to provide pedestrian and cycle access for the new development,
across the Canal and Brook into the Minet Country Park area.

This is presented as both desirable and essential infrastructure as evidenced by the other
supporting documents in the planning application and responses to requests of the planning
authorities. PPS 25 requires the exception test to be passed if the structure is within Flood
Zone 3.

Parts (a) and (b) of the exception test are covered in other supporting documents. Flood risk
is considered below.

The bridge would be formed from a series of three interlocking hyperbolic paraboloids
providing a span of around 60m across the flood plain, with a central foundation between the
Canal and the Yeading Brook, and end supports. The soffit would be a minimum of 600mm
above the Qigo+20% level (Appendix FRA 4). The footings for the bridge are all in Flood Zone
1, low risk.

Analysis of the latest Environment Agency flood model results show that the ground outside
the bank tops is above the functional flood plain and that the Flood Zone 3a area to the west
of the brook is actually protected. It is noted however, that there is a gap in the defence
embankment, around 200m upstream of the bridge. At this point the top of bank level is
approximately 77.45m AOD. The predicted Qi level at this location is approximately 27.3m
AOD and the predicted Qigo+209 iS approximately 27.44m AOD.

As the western end of the bridge gives access to the parkland, it is intended that the landing
from the abutment will follow the top of the existing flood defence embankment. This
alignment keeps the pedestrian access outside the 1:100 year flood plain and also avoids the
Yeading Football Club pitch (and a proposed relocation of the pitch).

The landing also crosses a drainage ditch which serves the lower lying area behind the river
bund. A pipe culvert will be provided so as to maintain a drainage connection to the football
pitch area.

The proposed layout of the paths and ditches in this location are subject to amendment as
proposed improvements to Yeading Football Club facilities may also impact this area.

Passages for wildlife would be available both sides of the ramp until the entire area is
inundated. At the closest point, the abutment would be at least 4m from the top of the bank.
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3.3

3.4

Springfield Road Foot/Cycle Bridge

A new bridge is required to provide cycle and pedestrian access from the north west of the
development to Springfield Road.

This is presented as both desirable and essential infrastructure as evidenced by the other
supporting documents in the planning application and responds to requests of the planning
authorities. PPS 25 requires the exception test to be passed if the structure is within Flood
Zone 3.

Its route is dictated by the connection point to the site development as developed in the
masterplan and the requirement to connect to Beaconfield Road.

The bridge would comprise a two span structure from the northwest of the Gas Works site to
Beaconsfield Road north of Yeading Football Club ground. The alignment utilizes space
provided by Yeading Football Club, which is relocating approximately 30m to the south as
part of planned improvement works for the football pitch.

The spans average 49m over the Brook and 56m over the canal.

There will be an intermediate support founded on buried pile caps. This is outside Flood
Zone 3 and is approximately 11m from the Yeading Brook bank top at its closest point.

An approach embankment is required at the northern end of the bridge. This will be based on

ground above the 1:100 year flood plain and would be a minimum of 4m from the bank top of
the conveyance channel.

Construction Stage Flood Risks

In parallel with consideration of the impact of the completed crossings, it is also critically
important to establish a Construction Management Plan (CMP), which considers the potential
flood risks during the construction stage. This would seek support through a pre-works
consultation with the Environment Agency.

Such risks are most likely to arise through major activities and short-term storage within the
flood plain area. Therefore, the principle would apply within the CMP that all activities and
storage would be planned outside the flood plain area where practical. However, when
access is needed, this would be within a framework of minimization and monitoring of weather
conditions to allow withdrawal or cancellation of such works during high risk periods.

In addition, the area required for construction would be minimized so as to limit the impact on
ecology and the environment as discussed in complementary reports submitted in support of
the planning application.

This aspect is covered in more detail in the construction impact chapter of the ES.
The construction works will require temporary bridges over the watercourses. These together

with any works within 8 m of the bank top will require temporary land drainage consents from
the Environment Agency
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4.0 SURFACE WATER DRAINAGE

The proposed crossings would increase the impermeable area of the Yeading Brook valley by
around 4,800m°. The Environment Agency requires that discharges from land being
developed should match greenfield flow rates for 1:100 year peak flows.

Using the IOH 124 method (reference 3), the greenfield runoff rates for this area are
estimated to be Qpa = 8/l/s/ha and Qo0 = 24 l/ls/ha. This value is very conservative when
compared to runoff figures obtained by the ADAS 345 method.

Calculations in respect of greenfield runoff rates and attenuation volumes are presented in
Appendix FRA 6.2.

The detailed design would ensure that runoff from the roads would initially pass through Class

1 bypass interceptors and then be held in underground retention tanks or open ponds before
being discharged to the Brook or flood relief channel via a controlled outlet.

4.1 Pump Lane Link Road Crossing

This crossing creates the majority of new impermeable area of around 4,800m?.
This can be considered in three sections:-

e The extreme western section has an existing drainage system discharging into the
Yeading Brook. This will be maintained as far as possible. Some relocation of gullies will
be required.

e From the edge of the existing Pump Lane carriageway to the Grand Union Canal. It is
intended to drain this area to the low point in the region of the existing by-pass channel.

The discharge flow will need to be reduced to a peak of 11.5l/s for flows generated by
rainfall of up to 1:100 year return period together with a 30% increase to allow for climate
change.

This will require around 260m® of storage. It is anticipated that this will be contained
within the modified upper section of the abandoned flood relief channel. The calculations
show that for the volume of storage assessed the peak can be restricted to a maximum of
11.5 I/s using a Hydrobrake control. If a throttle pipe is used the predicted discharge
increases to 12.8 I/s for the 100 year plus 30% climate change event. However, the
storage volume used excludes the volume available north of the embankment and as a
throttle pipe is hydraulically inefficient a closer match to lower return period greenfield
run-off rates will be achieved. Therefore it is recommended that the outflow should be
controlled by a throttle pipe. An overflow weir would be provided to protect the bank of the
Brook.

e East of the Grand Union Canal — this will discharge in to the main site drainage system.

A schematic layout of the Link Road drainage system is depicted in Figure 649.
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4.2 Springfield Road Foot/Cycle Bridge

The main spans of this bridge will have no effect on the impermeable area of the flood plain,
as runoff will be directed over the sides to fall in close proximity to its natural landfall.

The ramp from the bridge to Springfield Road will create around 200m® of impermeable
surface. This is too small an area to allow practical methods of flow attenuation and so it is
anticipated that drainage will utilise existing facilities in the area. Additionally, it is likely that
most of the ramp length will simply drain over the edge into adjacent landscaped areas.

4.3 Minet Park Foot/Cycle Bridge

The main spans of this bridge will have no effect on the impermeable area of the flood plain,
as it is proposed to form the deck from perforated steel plate allowing run-off to fall in close
proximity to its natural landfall.

There will be a short ramp at the western end. A ramp length of around 55m will be needed
to bring the footway down to existing ground level. It is anticipated that this will be formed
from permeable or semi-permeable material. The runoff volumes will be too small to permit
any practical methods of attenuation.
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5.0

SUMMARY

The Yeading Brook and its flood plain are proposed to be crossed by a new road and two
pedestrian/cycle bridges.

The Pump Lane Link Road Crossing would be constructed to create:

a) The diversion of 225m of concrete lined channel into 120m of new open channel and
170m of combined, improved channel, with the Yeading Brook.

b) A 23m clear span bridge over the combined Yeading Brook/flood relief channel with
600mm freeboard to the soffit above the Qiqo+200 flows and 4m clearance from the
channel top of bank edge to each abutment.

c) A mammal tunnel along the line of the abandoned flood relief channel formed from
1.0m diameter pipes with the invert filled with natural ground.

Surface water discharges would be limited to a peak flow of 11.5l/s for 1:100 year return
period rainfall events, with a 30% allowance for climate change. This will require a volume of
around 260m® which can be contained within the upper section of the abandoned flood relief
channel.

The Springfield Road foot/cycle bridge would pass over the flood plain on two spans totalling
105m.

The western abutment will be sited in Flood Zone 1, a minimum of 4m from the bank top.

The central support will be located between the Brook and the Grand Union Canal in Flood
Zone 1, in an area not used for conveyance of flood flows and a minimum of 4m from the
Yeading Brook bank top.

The main structure of the support will be a buried pile cap with only the supports required for
the bridge bearings protruding above existing ground levels.

The bridge structure will not affect surface water runoff. However, the access ramp will create
a small increase in impermeable area that will drain via the existing facilities.

Interference with river flow would be negligible and the narrow deck and relatively high
clearance would minimise impact on the ecology of the flood plain below.

The Minet Park Foot/Cycle Bridge will comprise two spans totalling 129m over the flood
plain with a minimum freeboard of 600mm above the Q1o + 209 l€VEL.

Interference with river flow would be negligible and the narrow permeable deck and relatively
high clearance would minimise impact on the ecology of the flood plain below.

Compensatory Storage

The construction of the embankment for the Pump Lane crossing will reduce the flood plain
storage available. An area has been identified adjacent to the flood by-pass channel that
could be excavated to provide level for level compensatory storage. The total volume
required will be approximately 3,400m?® for Q100+20% levels.
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6.0

CONCLUSIONS

The proposed structures are essential for the development of the Southall Gas Works site
and there are no locations available away from the river corridor. They thus pass the
sequential test and parts A and B of the exception test required under PPS 25.

The proposed structures would have a negligible effect on the hydraulic regime of the flood
plain. An increase in flood level of up to 50mm is predicted immediately upstream of the
Pump Lane Link Road Crossing. This backwater will reduce rapidly once the river is confined
to channel and is expected to be negligible by the Minet Foot/Cycle Bridge with no
appreciable increase in flood levels upstream of the foot/cycle bridge.

Compensatory storage would be provided for flood plain volume removed by embankments.
Therefore, there would be no additional adverse flooding effect on properties either upstream
of downstream from the study area in this context.

The structures therefore also pass part C of the exception test according to PPS 25.

Surface water runoff from the new roads would be attenuated and treated prior to discharge,
which would primarily be into the Yeading Brook.

All the structures would require land drainage consent from the Environment Agency and may
be subject to certain changes as required by the detail design process which naturally follows
planning approval to comply with such consents.
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Existing Conditions With New Crossings
Location Qa0 Q100 Qa0 Q100 Q100 + 20%
Flow Level Flow Level Flow Level Flow Level Flow Level

m®/s m AOD m®/s m AOD m®/s m AOD
Springfield Road Bridge 8.69 27.15 9.94 27.34 8.69 27.15 9.94 27.34 10.77 27.47
Footbridge 9.53 27.01 11.22 27.23 9.53 27.01 11.22 27.23 12.18 27.38
Pump Lane Bridge 125 26.72 14.90 27.01 18.67 26.73 23.10 27.06 25.96 27.27
Upstream of Railway Bridge 18.66 26.58 23.10 26.89 18.66 26.58 23.10 26.89 25.95 27.09
Downstream of Railway Bridge 18.66 26.51 23.10 26.8 18.66 26.51 23.10 26.8 25.95 26.99

Notes:

Halcrow 2008 modelling

YEADING BROOK

FLOOD LEVELS

TABLE 1

A012564 Table 1 rev D
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PHOTOGRAPHS
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Photo 1
Flood Relief Channel

Photo 2
Railway Bridge



Photo 3
River Stour, Kidderminster
Naturalised Rock Armour

Photo 4
River Wye, High Wycombe
150 mm Rock Armour to Q100 Level After Naturalisation
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Environment Agency ref: NE16962JM

The following information has been extracted from the River Crane Mapping Study (Halcrow 2008)

Caution:

This model has been designed for catchment wide flood risk mapping. It should be noted that it was not created to produce flood levels for
specific development sites across the entire catchment.

All flood levels are given in metres Above Ordnance Datum (mAQOD)

All flows are given in cubic metres per second (cumecs)

MODELLED FLOOD LEVEL

Return Period

Node Label Easting Northing 5yr 10yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
Y720 510870 179619 26.56 26.65 26.74 26.91 27.03 27.22 29.06
Y719 510771 179465 26.48 26.58 26.68 26.87 26.99 27.20 29.05
Y718 510691 179457 26.43 26.53 26.65 26.85 26.97 27.18 29.05
Y717 510684 179455 26.43 26.53 26.65 26.85 26.97 27.18 29.05
Y716u 510687 179430 26.37 26.47 26.58 26.77 26.89 27.09 28.98
Y716d 510684 179380 26.31 26.40 26.51 26.68 26.80 26.99 28.83
MODELLED FLOWS

Return Period

Node Label Easting Northing 5yr 10yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
Y720 510870 179619 10.85 11.58 12.34 13.79 14.78 16.12 24.54
Y719 510771 179465 11.21 11.93 12.65 14.05 15.02 16.58 25.11
Y718 510691 179457 11.78 12.58 13.37 14.92 15.98 17.71 25.90
Y717 510684 179455 15.90 17.22 18.67 21.34 23.10 25.96 42.47
Y716u 510687 179430 15.90 17.22 18.66 21.34 23.10 25.95 42.47
Y716d 510684 179380 15.90 17.22 18.66 21.34 23.10 25.95 42.47
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Environment Agency ref: NE16962JM

The following information has been extracted from the River Crane Mapping Study (Halcrow 2008)

Caution:

This model has been designed for catchment wide flood risk mapping. It should be noted that it was not created to produce flood levels for
specific development sites across the entire catchment.

All flood levels are given in metres Above Ordnance Datum (mAQOD)

All flows are given in cubic metres per second (cumecs)

MODELLED FLOOD LEVEL

Return Period

Node Label Easting Northing 5yr 10yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
Y726 511612 180266 27.21 27.26 27.32 27.42 27.48 27.59 29.09
Y725 511584 180082 27.03 27.09 27.15 27.26 27.34 27.47 29.08
Y724 511498 179877 26.90 26.96 27.03 27.16 27.25 27.40 29.08
Y723 511335 179849 26.85 26.92 26.99 27.12 27.21 27.36 29.07
Y722u 511196 179767 26.78 26.84 26.92 27.05 27.14 27.31 29.06
Y722d 511192 179765 26.76 26.83 26.90 27.03 27.12 27.28 29.06
Y721 511065 179708 26.70 26.77 26.85 26.99 27.09 27.27 29.06
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Environment Agency ref: NE17148SS

The following information has been extracted from the River Crane Mapping Study (Halcrow 2008)

Caution:

This model has been designed for catchment wide flood risk mapping. It should be noted that it was not created to produce flood levels for
specific development sites across the entire catchment.

All flood levels are given in metres Above Ordnance Datum (mMAOD)

All flows are given in cubic metres per second (cumecs)

MODELLED FLOOD LEVEL

Return Period

Node Label Easting Northing Syr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
HBO015 510900 180304 26.50 26.72 26.91 27.04 27.24 29.18
HB014u 510893 180276 26.50 26.72 26.91 27.03 27.24 29.18
HB014d 510893 180276 26.50 26.71 26.91 27.03 27.24 29.17
HBO013 510870 180208 26.49 26.71 26.90 27.03 27.24 29.16
HBO012 510846 180116 26.48 26.70 26.90 27.02 27.23 29.16
HBO011 510820 180020 26.47 26.69 26.89 27.01 27.22 29.16
HBO010 510799 179919 26.47 26.69 26.89 27.01 27.22 29.16
HBO009 510796 179820 26.46 26.68 26.88 27.00 27.21 29.16
HBO08u 510832 179745 26.44 26.66 26.86 26.98 27.19 29.13
HB007d 510829 179720 26.44 26.66 26.86 26.98 27.19 29.05
HBO006 510797 179650 26.44 26.66 26.86 26.98 27.19 29.06
HBO0O05 510756 179565 26.44 26.65 26.85 26.98 27.19 29.06
HBO004 510756 179557 26.44 26.65 26.85 26.98 27.19 29.06
HBO003 510750 179543 26.43 26.65 26.85 26.98 27.19 29.05
HB002 510684 179469 26.43 26.65 26.85 26.97 27.18 29.05




MODELLED FLOWS

Return Period

Node Label Easting Northing 5yr 20 yr 50 yr 100 yr 100yr + 20% 1000yr
HBO15 510900 180304 4.77 5.98 6.96 7.59 8.75 19.74
HBO14u 510893 180276 4.77 5.98 6.96 7.58 8.74 19.72
HBO014d 510893 180276 4.77 5.98 6.96 7.58 8.74 19.72
HBO013 510870 180208 4.78 5.99 6.95 7.56 8.72 19.66
HBO12 510846 180116 4.79 6.00 6.95 7.56 8.70 19.58
HBO11 510820 180020 4.81 6.02 6.96 7.57 8.71 19.50
HBO010 510799 179919 4.83 6.05 6.98 7.60 8.74 19.41
HB009 510796 179820 4.87 6.11 7.05 7.68 8.86 19.24
HBOO08u 510832 179745 4.88 6.13 7.07 7.71 8.90 19.20
HB0O7d 510829 179720 4.88 6.13 7.07 7.71 8.90 19.20
HB006 510797 179650 4.90 6.15 7.10 7.74 8.94 19.16
HBO005 510756 179565 4.91 6.18 7.14 7.79 9.00 19.10
HB004 510756 179557 4.92 6.19 7.14 7.79 9.00 19.10
HB003 510750 179543 4.92 6.19 7.15 7.80 9.01 19.09
HBO002 510684 179469 4.94 6.22 7.19 7.85 9.07 19.05
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Our ref: TL/2008/100682/04-L01
White Young Green Environmental Ltd Your ref: West Southall

I o con

Date: 22 July 2008

ear I

SUBMISSION OF REVISED FLOOD RISK ASSESSMENT FOR THE YEADING
BROOK CROSSINGS AND THE EASTERN ACCESS.
FORMER SOUTHALL GAS WORKS SITE, SOUTHALL.

Thank you for the revised Flood Risk Assessment (FRA) for the bridge works and
eastern access at Southall Gas works.

Bridge works

The revised FRA for the bridge works has dealt with most of the outstanding issues,
there are however a couple of points which need to be addressed prior to
submission:

e Flood storage compensation should be provide accounting for climate
change, this must be demonstrated ad part of you plans and cross sections.
Due to the stability works being undertaken, this volume may already be
provided at the correct levels but this must be shown in the FRA.

* Please confirm the run-off rates from the surface water attenuation. It is stated
in the report that this will be to Greenfield rates as agreed, but the calculations
for the detention basin show run-off rates in excess of this, will this remaining
run-off be catered for in the drainage system?

» Please provide a topographic site survey suitably sized so it is legible as part
of the planning application, and include the surveys of the river and other
channels.

* Please confirm that the channel on the bridge design sections is indicative as
this does not meet with our discussions regarding a two-stage channel
approach.

We will condition the details of the bridges, river diversion and channel design as
part of the planning application. Further discussion with us will be required at
discharge of condition stage to ensure the appropriate design is used.

Flood Defence Consent will be required from us for works in, over, under or within
8m of the Yeading Brook. Works to ordinary watercourses such as the flood relief

Environment Agency

30-34 Albert Embankment, London, SE1 7TL.
Customer services line: 08708 506 506

Email: enquiries@environment-agency.gov.uk
www.environment-agency.gov.uk

Cont/d..




channel will require consent for any works will affect the flow of the watercourse,
such as diversions.

Eastern Access

At the planning application stage we would object to the planning application for the
Eastern Access as the FRA has failed to provide the information we previously
requested as follows:

e It must be confirmed that SUDS will be used on site, this is part of the
drainage strategy and the attenuation volume and method must be confirmed
at this stage. This is the developers responsibility, the requirements of
Thames Water are separate to our requirements and Planning Policy
Statement 25, as Thames Water deal with the sewer capacity and not on site
attenuation.

« The run-off has not been restricted to the Greenfield rate as agreed and as
required by the Development Control policy messages in Ealing's SFRA and
our requirements.

e Calculations must be provided to demonstrate the volume of attenuation
provided.

Please note we have not provided comments on the surface water strategy for the
main site as the revised version has not yet been received.

Please contact me if you have any questions to the above.

Yours sincerely

Major Projects Officer

Direct dial -

End 2
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Our ref; TL/2008/100682/01-L01
Green Environmental Ltd Your ref: West Southall
Sunley House Bedford Park

B @ vva.com Date: 29 April 2008

pear [

SUBMISSION OF BRIDGE CROSSING DETAILS, ECOLOGICAL MITIGATION
PLAN AND GAS HOLDER WEST FACTUAL REPORT AND INITIAL
INTERPRETATION REPORT.

FORMER SOUTHALL GAS WORKS SITE, SOUTHALL.

Thank you for submitting the above documents for our consideration. We are happy
to meet with you to discuss the below comments in relation to the reports. We
suggest a meeting be held on 16 May 2008 in our offices in Hatfield from 2pm to
4pm.

Flood Risk Assessment for bridges
New mapping and modelling is now available on the Crane which may assist you in

your calculations. If you wish to use this information please contact our External
Relations team by emailing thnortheast@environment-agency.gov.uk.

Bridge Design
1. Springfield road bridge and Minet Park Bridge

In terms of the two footbridges, we understand that the height of the bridges relative
to the water levels has been maximised, of which we approve. However, both
pedestrian bridges are proposed to cross the Yeading brook diagonally, which is
likely to impact on the river and its corridor more than if they were to cross at 90
degrees to the watercourse.

We would like confirmation of why they have been proposed to cross at this angle
and would like to question if they can be changed?

In relation to the Spring field road bridge (which we assume is a pedestrian bridge)
the abutment on the land between the GUC and the Yeading Brook is a large
structure that seems to impinge in terms of space into the 4m buffer zone to the
Yeading Brook. Can you please confirm why this distance is required.

Environment Agency

30-34 Albert Embankment, London, SE1 7TL.
Customer services line: 08708 506 506

Email: enquiries@environment-agency.gov.uk
www.environment-agency.gov.uk
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In relation to the Minet Park Bridge, does the access ramp on the Minet Country
Park side have to run parallel with the riverbank? The design should minimise
impacts on the river corridor which includes disturbance, and in this case is there any
reason why the ramp could not be at 90 degrees to the Yeading Brook.

2. Link Road Crossing

Is there any opportunity for the embankments to be replaced with abutments and
piers, to reduce the amount of flood storage compensation required? Having an
embankment would also have a much greater impact on the wildlife site than would
abutments and piers.

We would also like to question if the road bridge been designed so that the height of
the bridge relative to the water level has been maximised? Road bridges are wide
and we need to see more details of the shading study to know the extent of shading.

While the bridge must be designed so that there is minimal shading, it should be
recognised that there is still a negative impact on the river, even if it is considered to
be reasonably low, and such an effect should be put on balance sheet of negatives
against which appropriate positives through mitigation and enhancement should be
weighed up against.

The mitigation report does not comment on the scale of impact of this bridge in terms
of the severing of the wildlife site. We recognise that mammal tunnels have been
proposed, but in terms of the current cohesive and relatively undisturbed nature of
the site for example, nesting birds have not been considered in terms of impact.
There is also the impact in terms of loss of area of the wildlife site, i.e. the physical
footprint. This has not been addressed in the mitigation report.

Trying to weigh up all impacts is a difficult task, but following guidelines set out by
IEEM (Institute of Ecology and Environmental Management) for Ecological Impact
Assessments (EclA) would be of much use here, especially considering the scale of
the works. In fact, the mitigation plan refers to an EclA, but this has not been sent to
us. We are aware from previous consultations that this southern area of the site is
the most valuable for wildlife, and we do not consider that the impacts have been
fully considered, and therefore cannot be sure that full appropriate mitigation is
proposed.

Please note that once we are satisfied with the proposed bridge designs we are
likely to condition the details of the bridge design at the planning application stage
and the works would require Flood Defence Consent from us.

Flood Storage Compensation

Insufficient information has been provided regarding the compensation. The volumes
lost at each level must be demonstrated and the replacements shown in a similar
manner for comparison.

The area designated for compensation appears to be constrained by its situation in
relation to the existing floodplain. It must be demonstrated that this area is
hydraulically connected to the existing floodplain to ensure that floodwaters will
reach the compensation area and not be forced elsewhere.

Cont/d.. 2



Channel diversion

Insufficient information has been submitted regarding the channel diversion. It must
be demonstrated that the new channel has sufficient hydraulic capacity, not just
increased channel width for the combined flows. The channel should be two stage to
accommodate low and high flows and set at the existing invert levels.

FRA for Eastern Access

The flood risk information submitted is not acceptable to us for the following reasons:

» [Inadequate information has been submitted regarding the assessment of surface
water as existing and likely to be generated as a result of the development

= Calculations regarding the volume of storage required, including an allowance for
climate change, up to the 1 in 100 year critical storm duration have not been
provided.

= Surface water run-off has not been restricted as far as possible to the greenfield
rate.

= Sustainable Drainage systems have not been employed.

Please note that is not acceptable to rely on a reduction in hardstanding to create
improvements. There is ample space as part of the Eastern Access to include
Sustainable Drainage Systems to act as attenuation including ponds, detention
basins and swales. The FRA must comply with the requirements of PPS25 and the
London Plan. See further surface water advice below.

Surface Water FRA for masterplan site

The greenfield run-off rate proposed is acceptable to us. However, the surface water
FRA has failed to meet the requirements of PPS25 and the London Plan for the
reasons outlined above. The previous FRA was written under old legislation which
has now been superseded.

Calculations must be submitted to demonstrate the surface water system as existing
and as a result of the proposed development, including 30% rainfall intensity as an
allowance for climate change, outlined in PPS25.

Plans to illustrate the SUDS features proposed on site must be included at outline
stage to ensure that adequate space is left in the design phase to include these.
Plans of SUDS on site and the levels of attenuation provided by these must be
submitted. The most sustainable methods possible on site must be used, with any
barriers to the use of SUDS clearly justified as part of the FRA.

Phased Application

Where phased development of the site is proposed, the surface water FRA should
demonstrate each phase of the development to ensure that adequate surface water
facilities are provided as part of each stage. Only if this is demonstrated are we able
to provide conditions which would be discharged at each phase of the development,
otherwise the detailed design of the entire site will be required prior to discharge of
conditions.

Cont/d.. 3



Surface water information:

Planning applications under PPS25 should be ‘reducing flood risk to and from new
development through location, layout and design, incorporating sustainable drainage
systems (SUDS)'.

The London Plan states in Policy 4A.3 The Mayor will, and boroughs should, ensure

future developments meet the highest standards of sustainable design and

construction and reflect this principle in DPD policies. These will include measures

to:

= Manage flood risk, including through sustainable drainage systems
(SUDS) and flood resilient design for infrastructure and property

= Encourage major developments to incorporate living roofs
and walls where feasible (Policy 4A.11)

Further policies, Policy 4A.9 Adaptation to Climate Change, Policy 4A.11 Living
Roofs and Walls, Policy 4A.14 Sustainable drainage, Policy 4C.3 The natural value
of the Blue Ribbon Network and Policy 4A.17 Water quality are relevant to this
application.

For the Surface Water Flood Risk Assessment to be acceptable to us the drainage

system shall be designed as follows:

» Surface water discharge from the site shall be restricted to the greenfield rate.

= 1 in 100 year on-site attenuation shall be provided, including an allowance for
climate change as outlined in PPS25.

= Sustainable Urban Drainage solutions shall be employed.

Any barriers to providing the above criteria must be clearly justified.

Sustainable drainage is the practice of controlling surface water runoff as close to its
origin as possible, before it is discharged to a watercourse or to ground. This
involves moving away from traditional piped drainage systems towards softer
engineering solutions which seeks to mimic natural drainage regimes. For a drainage
scheme to be termed ‘sustainable’ it must meet the following three criteria:

= Reduce flood risk

» Improve water quality

*= Improve the environment

When designing a site’s drainage scheme the type(s) of SUDS techniques selected
should aim to meet all three criteria. The most sustainable techniques should be
included your drainage design. Traditional piped/tanked systems are the least
sustainable of all SUDS techniques and should be avoided, they will only be
accepted if it has been demonstrated that they are the only viable technique. A site’s
drainage design can be made up of a range of SUDS techniques.

Flood Channel Enhancements
The documents refer to works in regards the flood channel, and the proposals for

this indicate that there will be ecological benefit here. We look forward to discussing
the details on these proposals.
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Proposed Wetland

There is a wetland proposed within the central park area, but at this stage no details
have been submitted. Although this is an outline application we would need to be
sure that a wetland was viable in a area with the availability/water levels having been
investigated and known to be able to support a wetland.

The park is currently managed by Hillingdon Council and they have to balance many
different park user needs. We need to be satisfied that there is sufficient and
appropriate space for a fully functioning wetland.

Yeading Brook

No enhancement has been proposed to the Yeading Brook itself through the site. It
is an wide and deep channel that has poor flow diversity and there is good scope to
improve in-channel habitat. This has not been explored at all in the reports. In
addition, there is some bank rock cladding proposed about which we have great
concern.

In channel enhancements could be a way of mitigating the impact of the bridges on
the Yeading Brook and its corridor.

There is the additional argument of increased numbers of people to the park from the
development and if these pedestrian bridges are to be put in to encourage people to
use the park, extra funds should be made available to enhance the park given the
size of this new development, and the number of people likely to use the park. The
Yeading Brook is such a feature of this park that there should be more consideration
to its enhancement.

Balance Sheet

In order to be satisfied with a mitigation plan we will need more details than currently
provided. To re-iterate, a balance of negatives and positives should be produced in
order to satisfy us that all impacts have been addressed. Impacts should be given
appropriate weight in terms of scale of impact, and that appropriate mitigation and
compensation has been proposed. Currently this has not been provided. We are
happy to discuss these comments in more detail at the meeting.

Consents

Under the terms of the Water Resources Act 1991, our prior written consent is
required for dewatering from any excavation or development to a surface
watercourse. Contact Consent Department on 08708 506506 for further details.

Under the terms of the Water Resources Act 1991, our prior written consent of the is
required for any discharge of sewage or trade effluent into controlled waters (e.g.
watercourses and underground waters), and may be required for any discharge of
surface water to such controlled waters or for any discharge of sewage or trade
effluent from buildings or fixed plant into or onto ground or into waters which are not
controlled waters. Such consent may be withheld. Contact Consent Department on
08708 506506 for further details.

Under the terms of the Water Resources Act 1991 our prior written consent is
required for any works within 8 metres of the Yeading Brook.

Cont/d.. 5



Ground Contamination

Due to current resourcing issues we have been unable to provide detailed comments
on the Gas Holder Factual Reports submitted. However, we will try to submit
comments to you as soon as we are able.

Please contact me if you wish to discuss the following.

Yours sincerely

Major Projects Officer

End 6
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HEC-RAS Plan: P1YB River: yeading Reach: yupper

Reach River Sta Profile Q Total Min Ch El
(m3/s) (m)

yupper 90 PF 1 12.58 24.05
yupper 90 PF 2 15.98 24.05
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yupper 70 PF3 17.71 24.45
yupper 60 PF1 12.58 24.3
yupper 60 PF 2 15.98 24.3
yupper 60 PF 3 17.71 24.3
yupper 50 PF 1 12.58 24.62
yupper 50 PF 2 15.98 24.62
yupper 50 PF 3 17.71 24.62
yupper 40 PF 1 12.58 24.69
yupper 40 PF 2 15.98 24.69
yupper 40 PF 3 17.71 24.69
yupper 30 PF1 12.58 24.08
yupper 30 PF2 15.98 24.08
yupper 30 PF3 17.71 24.08
yupper 20 PF1 12.58 241
yupper 20 PF2 15.98 24.1
yupper 20 PF 3 17.71 241
yupper 10 PF1 12.58 24.57
yupper 10 PF 2 15.98 24.57
yupper 10 PF 3 17.71 24.57

W.S. Elev CritW.S. E.G.Elev E.G. Slope Vel Chnl

(m)

26.73
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WEST SOUTHALL
YEADING BROOK AT PUMP LANE
HECRAS CALIBRATION

(m)
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HEC-RAS Plan: two stage
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27.26

26.73
27.05
27.26

26.72
27.05
27.26

26.72
27.05
27.26

26.71
27.04
27.25

26.78
27.09
27.29

26.74
27.07
27.27

26.73
27.05
27.26

26.75
27.07
27.28

26.74
27.06
27.27

26.73
27.06
27.26

26.73
27.06
27.26

26.73
27.05
27.26

26.73
27.05
27.26

26.73
27.05
27.26

26.72
27.05
27.26

TWO STAGE DIVERSION CHANNEL

Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl

(m/m) (m/s)
0.000337 0.83
0.000289 0.85
0.000244 0.83
0.000426 0.86
0.000315 0.81
0.000246 0.76
0.000054 0.34
0.000032 0.29
0.000022 0.26
0.000256 0.87
0.000253 0.95
0.000234 0.96
0.000109 0.54
0.000103 0.57
0.000094 0.56
0.000022 0.23
0.000017 0.22
0.000015 0.22

0.00002 0.22
0.000015 0.22
0.000013 0.22
0.000012 0.16
0.000007 0.14
0.000005 0.13
0.000049 0.32

0.00003 0.28

0.00002 0.25
0.000081 0.4
0.000042 0.33
0.000028 0.29
0.000085 0.44
0.000069 0.44
0.000059 0.44

27.15
39.89
48.74

23.34
41.84
54.23

49.23
78.58
99.24

20.15
255
29.27

27.66
33.92
38.11

45.27
66.52
81.32

35.73
55.29
69.57

52.88
82.2
102.8

52.63
81.96
102.63

42.39
70.93
89.47

49.63
69.8
82.46

WEST SOUTHALL
YEADING BROOK AT PUMP LANE

33.84
43.55
44.58

53.61
58.61
59.99

71.92
99.29
101.99

15.48
21.75
27.22

18.49
251
30.86

59.85
70.47
73.03

52.39
69.8
69.8

72.21
99.32
102.02

71.95
99.29
102

84.11
88.63
91.45

61.5
61.5
61.5

Flow Area Top Width Froude # Chl
(m2)

0.19
0.18
0.17

0.22
0.19
0.17

0.08
0.07
0.06

0.18
0.18
0.18

0.13
0.13
0.12

0.06
0.05
0.05

0.06
0.05
0.05

0.04
0.03
0.03

0.08
0.06
0.05

0.1
0.07
0.06

0.1
0.1
0.09

Al12564
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HEC-RAS Plan: two stage

Reach

ylower
ylower
ylower

ylower
ylower
ylower

ylower
ylower
ylower

ylower
ylower
ylower

ylower
ylower
ylower

River Sta  Profile

40 Q20
40 Q100
40 Q100+20%

35 Q20
35 Q100
35 Q100+20%

30 Q20
30 Q100
30 Q100+20%

20 Q20
20 Q100
20 Q100+20%

10 Q20
10 Q100
10 Q100+20%

Q Total
(m3/s)

12.58
15.98
17.71

12.58
15.98
17.71

18.73
23.72
26.65

18.73
23.72
26.65

18.73
23.72
26.65

24.15
24.15
24.15

24.06
24.06
24.06

24.08
24.08
24.08

24.1
241
241

2457
24.57
2457

26.71
27.04
27.24

26.71
27.04
27.24

26.67
27
27.2
26.67
27.21
26.58

26.89
27.09

25.56
25.72
25.8

26.72
27.05
27.25

26.71
27.04
27.25

26.71
27.04
27.24

26.69
27.02
27.23

26.68
27.01
27.21

TWO STAGE DIVERSION CHANNEL

Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl

(m/m) (m/s)
0.000091 0.45
0.000081 0.48
0.000071 0.48
0.000069 0.36
0.000057 0.38
0.000049 0.37
0.000276 0.9
0.000272 0.97

0.00026 0.99
0.0002 0.61
0.000165 0.63
0.000146 0.64
0.000234 1.4
0.000237 1.52
0.00023 1.57

32.83
41.94
47.72

37.68
49.02
56.39

35.1
43.75
49.3

38.91
49.44
56.24

15.55
18.75
20.92

WEST SOUTHALL
YEADING BROOK AT PUMP LANE

27.65
28.04
28.28

33.79
35.27
36.2

26.46
26.96
27.27

31.68
32.6
33.18

10
10.66
1.1

Flow Area Top Width Froude # Chl

0.11
0.11
0.1

0.09
0.09
0.08

0.18
0.19
0.18

0.16
0.15
0.14

0.32
0.32
0.32

Al12564
30f5



HEC-RAS Plan: Plan 01

Reach

yupper
yupper
yupper

yupper
yupper
yupper

yupper
yupper
yupper

floodchan
floodchan
floodchan

floodchan
floodchan
floodchan

floodchan
floodchan
floodchan

floodchan
floodchan
floodchan

floodchan
floodchan
floodchan

ylower
ylower
ylower

ylower
ylower

ylower
ylower

River Sta Profile Q Total

(m3/s)
90 Q20 12.58
90 Q100 15.98
90 Q100+20% 17.71
80 Q20 12.58
80 Q100 15.98
80 Q100+20% 17.71
70 Q20 12.58
70 Q100 15.98
70 Q100+20% 17.71
130 Q20 12.58
130 Q100 15.98
130 Q100+20% 17.71
120 Q20 12.58
120 Q100 15.98
120 Q100+20% 17.71
110 Q20 6.15
110 Q100 7.74
110 Q100+20% 8.94
100 Q20 6.15
100 Q100 7.74
100 Q100+20% 8.94
70 Q20 6.15
70 Q100 7.74
70 Q100+20% 8.94
70 Q20 12.58
70 Q100 15.98
70 Q100+20% 17.71
65 Bridge
60 Q20 12.58
60 Q100 15.98

60 Q100+20% 17.71

24.05
24.05
24.05

2451
2451
2451

24.22
24.22
24.22

24.32
24.32
24.32

24.3
24.3
24.3

24.28
24.28
24.28

24.25
24.25
24.25

24.22
24.22
24.22

24.22
24.22
24.22

24.2
24.2
24.2

26.75
27.07
27.27

26.72
27.05
27.26

26.73
27.06
27.27

26.72
27.04
27.25

26.73
27.06
27.26

26.74
27.07
27.27

26.74
27.07
27.27

26.74
27.07
27.27

26.73
27.06
27.27

26.73
27.06
27.26

Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl

(m)
26.78
27.1
27.3

26.75
27.08
27.28

26.74
27.07
27.27

26.76
27.09
27.29

26.75
27.07
27.28

26.74
27.07
27.27

26.74
27.07
27.27

26.74
27.07
27.27

25.06 26.74
25.18 27.07
25.24 27.27

26.73
27.06
27.27

(m/m) (m/s) (m2)

0.00033 0.82 27.47
0.000283 0.84 40.59
0.000239 0.82 50.49
0.000415 0.85 23.89
0.000306 0.8 42.58
0.000239 0.75 54.99
0.000053 0.33 49.95
0.000031 0.29 79.79
0.000021 0.26 100.51
0.000252 0.87 20.31
0.000248 0.94 26.19
0.000228 0.95 31.26
0.000107 0.54 27.86
0.000101 0.56 34.18
0.000092 0.56 38.38
0.000033 0.28 29.21
0.000028 0.28 44.69
0.000026 0.29 55.61
0.000021 0.22 32.17
0.000018 0.23 44.48
0.000017 0.23 52.14
0.000011 0.16 53.24
0.000007 0.14 77.76
0.000005 0.13 94.02
0.000053 0.33 49.95
0.000031 0.29 79.79
0.000021 0.26 100.51
0.000094 0.43 34.65
0.000066 0.4 49.22
0.000051 0.37 59.07

WEST SOUTHALL

34.27
46.5
51.89

53.76
58.8
60.01

72.68
99.45
102.16

15.55
221
27.59

18.54
25.46
31.23

42.3
51.99
53.6

37.47
37.47
37.47

68.33
78.08
80.78

72.68
99.45
102.16

41.92
46.43
49.25

YEADING BROOK AT PUMP LANE

TWO STAGE DIVERSION CHANNEL PLUS BRIDGE

Flow Area Top Width Froude # Chl

0.19
0.18
0.17

0.21
0.19
0.17

0.08
0.06
0.05

0.18
0.18
0.18

0.13
0.13
0.12

0.07
0.07
0.07

0.06
0.05
0.05

0.04
0.03
0.03

0.08
0.06
0.05

0.11
0.09
0.08
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HEC-RAS Plan: Plan 01

Reach

ylower
ylower
ylower

ylower
ylower
ylower

ylower
ylower
ylower

ylower
ylower
ylower

ylower
ylower
ylower

ylower
ylower
ylower

River Sta  Profile

50 Q20
50 Q100
50 Q100+20%

40 Q20
40 Q100
40 Q100+20%

35 Q20
35 Q100
35 Q100+20%

30 Q20
30 Q100
30 Q100+20%

20 Q20
20 Q100
20 Q100+20%

10 Q20
10 Q100
10 Q100+20%

Q Total
(m3/s)

12.58
15.98
17.71

12.58
15.98
17.71

12.58
15.98
17.71

18.73
23.72
26.65

18.73
23.72
26.65

18.73
23.72
26.65

24.17
24.17
24.17

24.15
24.15
24.15

24.06
24.06
24.06

24.08
24.08
24.08

241
24.1
241

24.57
24.57
24.57

26.71
27.04
27.24

26.7
27.03
27.23

26.7
27.02
27.23

26.67
27.2
26.67
27
27.21
26.58

26.89
27.09

(m)

26.73
27.06
27.26

26.73
27.05
27.26

26.71
27.04
27.25

26.71
27.04
27.24

26.69
27.02
27.23

25.56 26.68
25.72 27.01
25.8 27.21

TWO STAGE DIVERSION CHANNEL PLUS BRIDGE

Min Ch EI W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl

(m/m) (m/s)
0.000147 0.62
0.000133 0.65
0.000118 0.65
0.000166 0.64
0.000159 0.7
0.000146 0.71
0.000124 0.61
0.000122 0.66
0.000113 0.67
0.000276 0.9
0.000272 0.97

0.00026 0.99
0.0002 0.61
0.000165 0.63
0.000146 0.64
0.000234 1.4
0.000237 1.52
0.00023 1.57

34.26
44.24
50.51

23.05
27.22
29.91

31.42
38.74
43.61

35.1
43.75
49.3

38.91
49.44
56.24

15.55
18.75
20.92

WEST SOUTHALL
YEADING BROOK AT PUMP LANE

30.5
30.5
30.5

12.64
13.03
13.27

21.74
23.21
24.13

26.46
26.96
27.27

31.68
32.6
33.18

10
10.66
11.1

Flow Area Top Width Froude # Chl

0.14
0.14
0.13

0.15
0.15
0.15

0.13
0.13
0.13

0.18
0.19
0.18

0.16
0.15
0.14

0.32
0.32
0.32

A012564
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. White Young Green

Brigantine House - West Southall
27-31 Cumberland Street - Pump Lane Link Road
| Bristol BS2 8NL . ! Attenuation
Date Jan 07 | Designed By RCB
File pump lane 2007.SRC o I Checked By _
Micro Drainage o Source Control W.10.3 e E
Summary of Results for 100 year Return Period
Storm Maximum Maximum Maximum Maximum Maximum Overflow Maximum
Duration Control Overflow Outflow Water Level Depth Volume Volume Status
(mins) {1/s) (1/8) {1/s) (m CD) {(m) (m?} (m?)
30 Summer 10.4 0.0 10.4 25,5273 0.4272 0.0 156.4 0 K
60 Summer 10.7 0.0 10.7 25.5538 0.4537 0.0 168.1 C K
120 Summer 10.8 0.0 10.8 25.5603 0.4602 0.0 171.0 0 K
180 Summer 10.7 0.0 10.7 25.5553 0.4552 0.0 168.7 O K
240 Summer 10.7 0.0 10.7 25.5488 0.4487 0.0 165.9 0K
360 Summer 10.5 0.0 10.5 25.5323 0.4322 0.0 158.7 0 K
480 Summer 10.2 0.0 10.2 25.5143 0.4142 0.0 150.8 0K
600 Summer 10.0 0.0 10.0 25.4958 0.3957 0.0 142.9 0K
720 Summer 9.8 0.0 9.8 25.4778 0.3777 0.0 135.2 0K
960 Summer 9.3 o.0 9.3 25.4453 0.3452 0.0 121.9 QO K
1440 Summer 8.6 0.0 8.6 25.3913 0.2912 0.0 100.2 O K
30 Winter 10.9 0.0 10.9 25.5717 0.4717 0.0 176.1 0K
60 Winter 11.3 0.0 11.3 25.6023 0.5022 0.0 190.0 0 K
120 Winter 11.4 0.0 11.4 25.6128 0.5127 0.0 195.0 O K
180 Winter 11.3 0.0 1.3 Zo.0038 0.5037 0.0 190.8 0O K
240 Winter 11.2 0.0 11.2 25.5948 0.4947 0.0 186.6 0K
360 Winter 10.9 0.0 10.¢9 25.5713 0.4712 0.0 175.8 0O K
480 Winter 10.6 0.0 10.6 25.5442 0.4442 0.0 163.9 0K
600 Winter 10.3 .0 10.3 25.5173 0.4172 0.0 152.2 oK
720 Winter 10.0 0.0 10.0 25.4917 0.3917 0.0 141.1 ¢ K
960 Winter 9.4 0.0 9.4 25.4463 0.3462 0.0 122.1 O K
1440 Winter 8.3 0.0 8.3 25.3718 0.2717 0.0 92.7 0 K
StorF Rain Time-Peak
Duration (mm/hr) (mins)
{mins)
30 Summer 94.04 35
60 Summer 53.4¢6 64
120 Summer 30.38 116
180 Summer 21.83 144
240 Summer 17.27 176
360 Summer 12.41 244
480 Summer 9.82 312
600 Summer 8.18 380
720 Summer 7.05 446
960 Summer 5.60 578
1440 Summer 4.05 828
30 Winter 94.04 35
60 Winter 53.46 62
120 Winter 30.38 118
180 Winter 21.83 150
240 Winter 17.27 186
360 Winter 12.41 264
480 Winter 9.82 338
600 Winter 8.18 408
720 Winter 7.05 478
960 Winter 5.60 612
1440 Winter 4.05 868

(c)1982-2006 Micro Drainage




| White Young Green

' Brigantine House West Southall
27-31 Cumberland Street Pump Lane Link Road

Bristol BS28NL .| Aftenuation o
Date Jan 07 Designed By RCB
File pump lane 2007.SRC Checked By e
Micro Drainage o Source Control W.10.3 e

Rainfall Details

Region FEA Rainfall Model
Return Pericd (years) 100
Site Leocation 511550 179950 TQ 11550 79950
C {1lkm) -0.025
D1 (1km) 0.300
D2 (1km) 0.315
D3 {1lkm) 0.233
E (lkm) 0.308
F (lkm) 2.562
Cv (Summer) 0.750
Cv (Winter) 0.840
Shortest Storm (mins) 30
Longest Storm (mins} 1440
Summer Storms Yes
Winter Storms Yes
Climate Change % +0

Time / Area Diagram

Total Area (ha) = 0.480

Time {mins) Area Time (ming} Area
from: to: {ha) from: to: (ha}

0 4 0.240 4 8 0.240

(c)1982-2006 Micro Drainage




|_White Young Green

Brigantine House ! West Southall

27-31 Cumberland Street | Pump Lane Link Road

Bristol BS28NL  ~  Attenuation .
Date Jan Q7 | Designed By RCB

File pump lane 2007.SRC_ ) Checked By

Micro Drainage __ Source Control W.10.3

Tank/Pond Details

Invert Level (m) 25.100 Ground Level (m) 26.500 -

Depth Area | Depth Area 'Depth Area 'Depth Area | Depth Area
(m) (m?) {m) (m?}) (m) (m*) {m} {m?) {m) (m?)
0.00 297.0 0.60 491.0 1.20 621.0 1.80 621.0 2.40 621.0
0.10 329.0 0.70 524.0 1.30 621.0 1.90 621.0 2.50 621.0
0.20 362.0 0.80 556.0 1.40 621.0 2.00 621.0
0.30 394.0 0.90 589.0 1.50 621.0 2.10 621.0
0.40 427.0 1.00 621.90 1.¢0 621.0 2.20 621.0
0.50 459.0 1.10 621.0 1.70 621.0 2.30 621.0
Pipe Cutflow Control
Pipe Diameter (m) 0.100 Roughness (mm) 0.600 Invert Level {(m) 25.100
Slope {1:x) 100.0 Entry Loss Coef 0.500
Length (m) 10.000 Coef of Contraction §.600

Weir / Flume Overflow Control

Discharge Ccef 0.544 Width (m) 1.000 Crest Level (m) 26.000

(c)1982-2008 Micro Drainage




- White Young Green

Brigantine House | West Southall
. 27-31 Cumberland Street + Pump Lane Link Road
. Bristol BS28NL _; Attenuation e
Date Jan 07 . Designed By RCB
. Filepumptane 2007.SRC | CheckedBy
. .Micro Drainage =~ . . SourceControlW103
Summary of Results for 100 year Return Period (+30%)
Storm Maximum Maximum Maximum Maximum Maximum Overflow Maximum
Duration Control Overflow Outflow Water Level Depth Volume Volume Status
(mins) (1/s}) (1/s) (1/=) (m OD) {(m) (m3) (m?)
! 30 Summer 11.6 0.0 11.6 25.6348 0.5347 0.0 205.2 0K
| 60 Summer 12.0 0.0 12.0 25.6703 0.5702 0.0 222.0 0 K
f 120 Summer 12.2 0.0 12.2 25.6843 0.5843 0.0 228.8 0K
180 Summer 12.1 0.0 12.1 25.6783 0.5783 0.0 226.0 0K
240 Summer 12.0 0.0 12.0 25.6713 0.5712 0.0 222.6 0 K
360 Summer 11.9 0.0 11.9 25.6543 0.5542 0.0 214.4 0 K
480 Summer 11.86 0.0 11.6 25.6348 0.5347 0.0 205.1 0 K
600 Summer 11.4 0.0 11.4 25.60148 0.5147 0.0 195.7 O K
720 Summer 11.2 0.0 11.2 25.5942 0.4942 0.0 186.4 O K
960 Summer 10.8 0.0 10.8 25.5582 0.4582 0.0 170.2 0K
1440 Summer 10.0 0.0 10.0 25.4953 0.3952 0.0 142.7 O K
30 Winter 12.2 0.0 12.2 25,6888 0.5888 0.0 230.9 0O K
60 Winter 12.6 0.0 12.6 25.7288 0.6288 0.0 250.7 0O K
120 Winter 12.8 0.0 12.8 25,7483 0.6483 0.0 260.7 o K
180 Winter 12.8 0.0 12.8 25.7423 0.6423 0.0 257.5" 0 K
240 Winter 12.7 0.0 12.7 25.7313 0.6313 0.0 252.0 0 K
360 Winter 12.4 0.0 12.4 25.7078 0.6078 0.0 240.4 0K
480 Winter 12.1 0.0 12.1 25.6803 0.5803 0.0 226.7 0K
600 Winter 11.8 0.0 11.8 25.6513 0.5512 0.0 212.9 0O K
720 Winterxr 11.5 0.0 11.5 25.6228 0.5227 0.0 199.4 0O K
960 Winter 10.9 0.0 10.9 25.5712 0.4712 0.0 175.8 O K
1440 Winter 9.8 0.0 9.8 25.4833 0.3832 0.0 137.5 0O K
Sto;m Rain Time-Peak
Duration (mm/hzx) {mins)
(mins)
30 Summer 94.04 36
60 Summer 53.46 o4
120 Summer 30.38 120
180 Summer 21.83 154
240 Summer 17.27 184
360 Summer 12.41 250
480 Summer 9.82 318
600 Summer g8.18 386
720 Summer 7.05 454
960 Summer 5.60 588
1440 Sunmmer 4.05 842
30 Winter 94,04 35
60 Winter 53.46 64
120 Winter 30.38 118
180 Winter 21.83 170
240 Winter 17.27 194
360 Winter 12.41 270
480 Winter 9.82 344
600 Winter g8.18 418
720 Winter 7.05 490
960 Winter 5.60 628
1440 Winter 4,05 894

(¢)1982-2006 Micro Drainage




. White Young Green
- Brigantine House
27-31 Cumberland Street
. Bristol BS2 8NL
¢ Date Jan 07
' File pump lane 2007 .SRC

| West Southall
Pump Lane Link Road
Attenuation

¢ Designed By RCB [P

[ CheckedBy

Micro Drainage

Source Control W.10.3

Rainfall Details

Region FEH Rainfall Model
Return Period (years} 100
Site Location 511550 179950 TQ 11550 79950
C (lkm} -0.025
D1 (1lkm) 0.300
D2 {lkm) 0.315
D3 (1km) 0.233
E (lkm) 0.308
F (1lkm) 2.562
Cv {Summer} 0.750
Cv (Winter)} (0.840
Shortest Storm (mins) 30
Longest Storm (mins} 1440
Summer Storms Yes
Winter Storms Yes
Climate Change % +30
Time / Area Diagram
Total Area (ha) = 0.480
Time (mins) Area Time {mins) Area
from: to: {ha) from: to: (ha)
0 4 0.240 4 8 0.240

{c)1982-2006 Micro Drainage




_White Young Green

" Brigantine House | West Southall
27-31 Cumberland Street | Pump Lane Link Road
. Bristal BS2 8NL B i _Attenuation B
+ Date Jan 07 Designed By RCB
File pump lane 2007.SRC Checked By

Micro Drainage

Source Control W.10.3

Invert Level
Depth Area | Depth
{m) (m?}) {m)
0.00 297.0 0.60
0.10 329.0 0.70
0.20 362.0 0.80
0.30 394.0 0.90
0.40 427.0 1.00
0.50 459.0 1.10
Pipe Diameter (m} 0.100
Slope (1:x} 100.0
Length {(m) 10.000

Discharge Coef

0.544

Tank/Pond Details

(m) 25.100 Ground Level
Area | Depth Area | Depth
(m?) {(m) (m?} (m)
491.0 1.20 621.0 1.80
524.0 1.30 621.0 1.90
556.0 1.40 621.0 2.00
589.0 1.50 621.0 2.10
621.0 1.60 621.0 2.20
621.0 1.70 621.0 2.30
Pipe Qutflow Control
Roughness (mm) 0.600

Entry Loss Coef 0.500
Coef of Contraction 0.600

Weir / Flume Overflow Control

Width (m)

(m) 26.500

Area | Depth Area
{m?) (m) (m?)
621.0 2.40 621.0
621.0 2.50 621.0
621.0

621.0

621.0

621.0

Invert Level (m) 25.100

{m) 26.000

1.000 Crest Level

{c)1982-2006 Micro Drainage




White Young Green .

Brigantine House . West Southall
. 27-31 Cumberland Street Pump Lane Link Road
Bristol BS28NL ; Attenuation
Date Jan 07 i Designed By RCB
File pump lane 2007.SRC =~ __ | Checked By :
|Micro Drainage ) ___Source Control W.10.3 L
Summary of Results for 100 vear Return Period
Storm Maximum Maximum Maximum Maximum Maximum Overflow Maximum
Duration Control Overflow OCutflow Water Level Depth Volume Volumea Status
(mins} (1/2) (1/s) (1/s) (m OD) (m) (m?) (m?®}
30 Summer 10.3 0.0 10.3 25.5238 0.4237 0.0 155.0 0 K
60 Summer 10.3 0.0 10.3 25.5493 0.4492 0.0 166.2 O K
120 Summer 10.3 0.0 10.3 25.5538 0.4537 0.0 168.1 oK
180 Summer 10.3 0.0 10.3 25,5443 0.4442 0.0 164.0 o K
240 Summer 10.3 0.0 10.3 25.5348 0.4347 0.0 15%.¢ oK
360 Summer 10.3 0.0 10.3 25.5123 0.4122 0.0 149.9 oK
480 Summer 10.3 0.0 10.3 25.4883 0.3882 0.0 139.7 ¢ K
600 Summer 10.3 0.0 10.3 25.4643 0.3642 0.0 129.7 0K
720 Summer 10.3 0.0 10.3 25.4418 0.3417 0.0 120.3 0 K
960 Summer 10.3 0.0 10.3 25.4023 0.3022 0.0 104.5 0O K
1440 Summer 9.8 0.0 9.8 25.3428 0.2427 0.0 81.7 0K
30 Winter 10.3 0.0 10.3 25.5693 0.4692 0.0 175.1 O K
60 Winter 10.3 0.0 10.3 25.5993 0.4992 0.0 188.6 0K
120 Winter 10.3 0.0 10.3 25.6093 0.5092 0.0 193.2 oK
130 Winter 10.3 0.0 10.3 £23.0972 U.4572 U.0 1e7.4d U K
240 Winterx 10.3 0.0 10.3 25.5832 .0.4832 0.0 181.4 C K
360 Winter 10.3 0.0 10.3 25.5522 0.4522 0.0 167.4 K
480 Winter 10.3 0.0 10.3 25.5178 0.4177 0.0 152.3 0 K
600 Winter 10.3 0.0 10.3 25.4828 0.3827 0.0 137.3 0K
720 Winter 10.3 0.0 10.3 25.4488 0.3487 0.0 123.3 0K
960 Winter 10.3 0.0 10.3 25.3918 5.2917 0.0 100.5 0K
1440 Winter 9.5 0.0 9.5 25.3123 0.2122 0.0 70.4 O K
sto;m Rain Time-Peak
Duration h (mins)
{(minsg) (mm/hz)
30 Summer 94,04 35
60 Summer 53.46 64
120 Summer 30.38 120
180 Summer 21.83 146
240 Summer 17.27 178
360 Summer 12.41 244
480 Summer 9.82 312
600 Summer 8.18 378
720 Summer 7.05 442
960 Summer 5.60 568
1440 Summer 4.05 810
30 Winter 94.04 35
60 Winter 53.46 64
120 Winter 30.38 1i8
180 Winter 21.83 170
240 Winter 17.27 190
360 Winter 12.41 266
480 Winter 9.82 340
600 Winter 8.18 408
720 Winter 7.05 474
960 Winter 5.60 598
1440 Winter 4.085 828
{c)1982-2006 Micro Drainage




“White Young Green

Brigantine House | Wast Southall
- 27-31 Cumberland Street 1 Pump Lane Link Road
I_Bristo! BS2 8NL 77 | Attenuation
. Date Jan 07 . Designed By RCB

. File pump lane 2007.SRC
L Micro Drainage

J CheckedBy _ __ .
Sgurce Gontrol W.10.3

Rainfall Details

Region FEH Rainfall Medel
Return Period (years) 100 i
8ite Location 511550 179950 TQ 11550 79950
C (1lkm) -0.025 !
D1 (lkm)} 0.300
D2 (1km) 0.315
D3 (1km) 0.233
E (1lkm) 0.308
F (1km) 2.562
Cv (Summer) 0.750
Cv {Winter) 0.840
Shortest Storm {(mins) 30
Longest Storm (mins) 1440
Summer Storms Yes
Winter Storms Yes
Climate Change % +0

Time / Area Diagram

Total Area (ha) = 0.480

Time (mins) Area | Time (mins) Area
from: to: (ha) from: to: {ha)

0 4 0.240 4 8 0.240

(¢)1982-2006 Micro Drainage




' Brigantine House

27-31 Cumberland Street
Bristol BS2 S8NL

Date Jan 07
File pump lane 2007.SRC

Micro Drainage

| West Southall
{ Pump Lane Link Road

| Attenuation
Designed By RCB

1 Checked By

Source Control W.10.3

Tank/Pond Details

Invert Level (m) 25.100 Ground Level (m} 26.500
Dapth Area | Depth Area | Depth Area | Depth Area | Depth Area
{m}) {m?) (m) {m?) {m) (m?) {m) (m?) (m} {m?}
0.00 297.0 70.60 491.0 1.20 21.0 1.80 621.0 2.40 621.0
0.10 329.0 0.70 524.0 1.30 621.0 1.90 621.0 2.50 621.0
0.20 362.0 0.80 556.0 1.40 621.0 2.00 621.0
0.30 394.0 0.90 589.0 1.50 621.0 2.10 621.0
0.40 427.0 1.00 621.0 1.60 621.0 2.20 621.0
0.50 459.0 1.10 621.0 1.70 €21.0 2.30 821.0
Hydro-Brake Outflow Contral
Design Head (m) 0.750 Hydro-Brake Type MD5 Invert Level {(m} 25.100
Design Flow (1/s) 11.5 Diameter {mm)} 147
Depth Flow | Depth Flow | Depth Flow | Depth Flow | Depth Flow
(m} (1/s) (m) (1/s) (m) {1/s) {(m) (1/9) {m) (1/2)
0.10 4.9 0.80 11.7 2.00 18.3 4.00 25.9 7.00 34.3
0.20 9.3 1.00 13.0 2.20 19.2 4.50 27.5 7.50 35.5
0.30 10.3 1.20 14.2 2.40 20.1 5.00 29.0 8.00 36.6
0.40 10.2 1.40 15.3 2.60 20.9 5.50 30.4 8.50 37.8
0.50 10.3 1.60 16.4 3.00 22.4 6.00 31.7 9.00 38.9
0.60 10.6 1.80 17.4 3.50 24.2 6.50 33.0 9.50 39.9
Weir / Flurne Overflow Control
Discharge Coef 0.544 Width (m) 1.000 Crest Level (m) 26.000

(c)1982-2006 Micro Drainage




. White Young Green

12

Brigantine House . West Southall

27-31 Cumberland Street | Pump Lane Link Road
'Bristol BS2 8NL o | Attenuation e
| Date Jan 07 ' Designed By RCB

File pump lane 2007.SRC i Checked By

Micro Drainage

Source Control W.10.3

Storm
Duration
(minsg)

30

G0
120
180
240
360
480
600
720

Summer
Sumraer
Summer
Summer
Summer
Summer
Summer
Summe r
Summer
Summexr
Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Wintexr

Maximum
Control

(1/s)

WWWweaanDwuwwoaWwWwWwwWwsa O

Summary of Results for 100 vear Return Period {(+30%)

Maximum Maximum
Overflow Outflow

(1/s)

QCOoOO0O0OCOQOOOO0OOCOCcCOOOOoO0OO
QOOOCOoOCoOOCQOOOOOoO0DOCO0DO0OO

(1/s)

[y
o
LWWWwe AL WWORWWWWWEaEUO® Do

Storm
Duration
(mins)

30

60
120
180
240
360
480
600

Summer
Summer
Summer
Summer
Summer
Summe r
Summer
Summer
Summer
Summer
Summer
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Maximum
Water Lavel
(m OD)

25.6343
25.6703
25.6863
25.6783
25.6678
25.6458
25.6218
25.5977
25.5732
25.5293
25.4498
25.60888
25.7298
25.7518
25.7473
25.7328
25.7043
25.6723
25.6388
25.6042
25.5382
25.4208

Rain

{mm/hz)

Maximum Overflow

Depth
(m)

.5342
.5702
.5863
.5783
L5677
.5457
.5217
L4977
.4732
.4292
L3497
.5888
.6298
.6518
L6473
.6328
-6043
.5722
5387
.5042
0.4382
0.3207

CO0O0OCOO0OO0CODOOoO0OCcTO

Tima-Peak

{mins)

36

64
122
166
134
258
326
392
460
592
840

36

64
120
174
222
278
354
428
500
636
880

Volums

(m?*)

OO0 OODOOOO0O00

COQ00O00CO0COCOO0O0COO0O00LO0O0O

Maximum
Volume

{m?)

204.
222.
229.
225,
220.
210.
199.
187.
176.
157.
123.
230.
251.
262.
260.
252.
238.
223.
207.
190.
161.
111,

LNYOrRrW--JO0OWRY-JWwWOUWYrFWOEO-JOWm

Status

[eNeNeNeNoRoNoNoNoNoRoNoNoNoNaNoNaNoNoNoNoNo!

ARRRARXNARARARRRARAAARARARARAR

(c)1982-2006 Micro Drainage




- White Young Green

" Brigantine House © West Southall
27-31 Cumberland Street i Pump Lane Link Road
Bristol BS2 8NL - Attenuation e ~
Date Jan 07 Designed By RCB
File pump lane 2007.SRC _ Checked By e

~ Micro Drainage Source Control W.10,3

Rainfall Details

Region FEH Rainfall Model
Return Period (years) 100
Site Location 511550 179950 TQ 11550 79950
C (lkm) -0.025
D1 (ikm) 0.300
D2 {1lkm) 0.315
D3 (lkm) 0.233
E {lkm) 0.308
.F {1lkm) 2.562
Cv (Summer) 0.750
Cv (Winter) 0.840
Shortest Storm (mins) . 30
Longest Storm (mins) 1440
Summer Storms Yes
Winter Storms Yes
Climate Change % +30

Time / Area Diagram

Total Area (ha) = 0.480

Time {mins) Area Time (mins) Area
from: to: (ha) from: to: (ha)

0 4 0.240 4 8 0.240

(¢)1982-2006 Micro Drainage




White Young Green

Brigantine House | West Southall
27-31 Cumberland Street | Pump Lane Link Road
Bristol BS2 8NL B i_Atfenuation
! Date Jan 07 Designed By RCB
i File pump lane 2007.SRC Checked By .

Micro Drainage

Source Control W.10.3

Invert Level

Depth Area | Depth
{m) (m?) (m)
.00 297.0 0.60
0.10 329.0 0.70
0.20 3B2.0 0.80
0.30 394.0 0.9%0
0.40 427.0 1.00
0.50 459.0 1.10

Tank/Pond Details

{m) 25.100

Area | Depth Area
{m?) | {m) (m?)

491.0 1.20 621.0
524.0 1.30 621.0
556.0 1.40 621.0
589.0 1.50 621.0
621.0 1.60 621.0
621.0 1.70 621.0

Ground Level

Depth
(m)

NN
=
=

Hydro-Brake Qutflow Control

(m) 26.500
Area | Depth
{m?) {m)
621.0 2.40
621.0 2.50
621.0
621.0
621.0
621.0

Area
{m?)

621.0
621.0

Design Head (m) 0.750 Hydro-Brake Type MD5 Invert Level {m) 25.100
Design Flow (1/s) 11.5 Diameter (mm) 147
Depth Flow | Depth Flow | Depth Flow | Depth Flow | Depth Flow
(m} (1/s) {m) (1/s) {m) {1/s) (m) (1/s) (m) {1/s)
0.10 1.9 0.80 11.7 2.00 18.3 4.00 25.9 7.00 34.3
0.20 9.3 1.00 13.0 2.20 19.2 4.50 27.5 7.50 35.5
0.30 10.3 1.20Q 14.2 2.40 20.1 5.00 2%.0 8.00 36.6
0.40 10.2 1.40 15.3 2.60 20.9 5.50 30.4 8.50 37.8
0.50 10.3 1.60 16.4 3.00 22.4 6.00 31.7 9.00 38.9
0.60 10.6 1.80 17.4 3.50 24.2 6.50 33.0 9.50 39.9
Weir / Flume Overflow Controt
Discharge Coef 0.544 Width (m) 1.000 Crest Level {(m) 26.000

{c)1982-2006 Micro Drainage




_ White Young Green
" Portland Square
22-24 Portland House
' Bristol BS2 8RZ

F Dats I 'béé'i_éﬁed By ‘
File ) Checked By
CADS Source Controf W.9.4
loH 124 Mean Annual Flood
Input
Return Period (years) 100 Soil 0.500
Area (Ha) 1.000 Urban 0.000
SAAR (mm) 641.000 Region Number 6,000
Results

OBAR Rural (m3/s) 0.008 Q 100 years (m3/s) 0.024
QBAR Urban (m3/s) 0.008

T (e)1982-2004 Micro Drainage




WHITE YOUNG GREEN

APPENDIX FRA 6.3

Compensation Volumes

N:\A012564\Reports\RB 21.08.08 West Southall Flood Risk Assessment V4 29



level .
Incremental Cumulative
Displacement Compensation Displacement Compensation
volume Volume volume Volume
m AOD me m3 me m?
33.00 0 7,627 3,427 12,298
27.60 0 665 3,427 4,671
27.40 300 690 3,427 4,006 Q100200 = 27.27
27.20 824 715 3,127 3,316
27.00 741 747 2,303 2,601 Quo  =27.06
26.80 630 655 1,562 1,854
26.60 437 546 932 1,199
26.40 308 418 495 653
26.20 187 235 187 235
26.00 0 0 0 0
COMPENSATION VOLUMES
5,000 /
4,500
4,000
3,500 Py
4]
S
= 3,000
o
- // Displaced Vol
—e— Displace olume
$ 2,500 P .
= —=— Compensation Volume
S
£ 2,000 -
35
O
1,500 -
1,000 -
500 -
0
25.00 30.00
Level m AOD
WEST SOUTHALL

PUMPLANE LINK ROAD
COMPENSATION STORAGE VOLUMES

A012564 compensation volumes aug 2008






