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INtroduction

AKT Il have been commissioned to undertake a Flood Risk Assessment (FRA) in support of the
proposed development of Pope’s Road located in London Borough of Lambeth in the postcode
area of SWq 8JB. This report is intended to cover only flood risk and to provide guidelines and

parameters for the detailed drainage design.

This study has been prepared in accordance with the guidance contained in the National
Planning Policy Framework (NPPF) and the accompanying planning practice guidance.

4599 Pope’'s Road | Flood Risk Assessment
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Figure 2.1 Map of site

The site is located in the London Borough of Lambeth (LBL) at
the postcode area of SWq 8|B and at the National Grid Reference
531720,175470.

The site is located approximately 60 metres (m) to the east of
Brixton railway station and is also situated to the north-east of
Brixton London Underground Station. The site is located within a
predominantly commercial and retail setting, including the Brixton
Recreation Centre, Brixton Village Market, restaurants and bars;
residential properties are also located within the surrounding
context, towards the northern, north-eastern and southern areas
of the site.

To the immediate north and south, the site is bound by elevated
railway tracks and viaducts (which are currently boarded up) upon
which the tracks were built, with only a single pedestrian street
separating the site from the railway tracks and viaducts. To the
east, the site is bound by an area which is currently used as a
servicing yard by the existing occupiers of the site, and Valentia
Place further beyond; to the west, the site is bound by Pope’s
Road, which separates the site from Brixton railway station.

The site can loosely be described as 130m x 30m rectangular
shape which narrows from West to East. The approximate area of
the site is 0.26 ha. The site level is approximately 15.00 AOD and
is effectively constant across the site.

The majority of the site is occupied on ground level by market
shops and stalls with the roof of the building used as a storage
area combined with parking for commercial vehicles.

Proposed
Development

Figure 3.1 Proposed scheme ground floor plan

4599 Pope's Road | Flood Risk Assessment

The current proposal is to demolish existing building and to erect
a two-part building at Pope’s Road comprising of a part ground
floor +1g storeys, part ground + 8 storeys. The development will
provide flexible A1/A3/B1/D1/D2 uses at ground and first floor
with B1 accommodation on floors 2 to 19, with plant enclosure at
roof level, and associated cycle parking.

The proposal for the development are shown in figures 3.1 and
3.2.
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Requirements
of National
Planning Policy
Framework (NPPF)

Summary

The National Planning Policy Framework (NPPF) has recently
superseded Planning Policy Statement 25 “Development and
Flood Risk” (PPS 25) although the requirements and goals remain
essentially the same:

The susceptibility of land to flooding is a material planning
consideration;

The Environment Agency has the lead role in providing advice
on flood issues, at a strategic level and in relation to planning
applications;

Planning decisions should apply the precautionary principle
to the issue of flood risk, using a risk-based search sequence
to avoid inappropriate development on undeveloped and
undefended flood plains etc;

Developers should fund flood defences and warning measures
required because of the development;

Planning policies and decisions should recognise that the
consideration of flood risk and its management needs to be
applied on a whole-catchment basis and not only be restricted
to flood plains.

With regard to the NPPF, those proposing particular developments
are responsible for:

Providing an assessment of whether any proposed
development is likely to be affected by flooding and whether
it will increase flood risk elsewhere and the measures
proposed to deal with these effects and risks and;

Satisfying the local planning authority that any flood risk

to the development or additional risk arising from the
proposal will be successfully managed with the minimum
environmental effect thus ensuring the safe development and
secure future occupancy of the site.

After this has been addressed, it is then the local planning
authority’s responsibility (advised as necessary by the
Environment Agency) to determine an application for planning
permission after taking into account all material considerations,
including the issue of flood risk and how it might be managed or
mitigated. Local planning authorities are required to adopt a risk-
based approach to proposals for development in flood risk areas.
The assessment of risk should take into account:

The area liable to flooding;
The probability of it occurring, both now and over time;

The extent and standard of existing flood defences and their
effectiveness over time;

The likely depth of flooding;
The rates of flow likely to be involved; and

The nature of the development proposed and the extent to
which it is designed to deal with flood risk.

Local planning authorities in conjunction with the Environment
Agency are responsible for determining that the threat

of flooding should be managed. This is to ensure that the
development is and remains safe throughout its lifetime (i.e. it
has an appropriate degree of protection) and does not increase
flood risk elsewhere.

Following flooding in December 2000 the Environment Agency
(EA) provided indicative flood plain maps to all authorities

and published them on the EA website. In addition to these
indicative maps (following a national programme adopted by
the Agency in 1996), detailed data and maps for priority areas
at risk are available, to provide precise information for building
developments.

4599 Pope’'s Road | Flood Risk Assessment

The Government looks to local planning authorities under the
NPPF to apply the risk-based approach to their decisions on
development control through a sequential test. Under the test,
sites are to be categorised under the following zones.

Areas with little or no potential risk of flooding (annual
probability less than 0.1% for rivers, tidal & coastal). These
areas would have no constraints on development other
than the need to ensure that the development does not
increase run-off from the site to greater than that from
the site in its undeveloped or presently developed state.
For development proposals on sites located within Flood
Zone 1 comprising one hectare or above the vulnerability to
flooding from other sources as well as from river and the sea
flooding, and the potential to increase flood risk elsewhere
through the addition of hard surfaces and the effect of

the new development on surface water run-off, should be
incorporated in a FRA.

Areas with low potential risk of flooding (annual probability
between 1.0% - 0.1% for rivers and between 0.5% - 0.1%
for tidal & coastal). These areas would be suitable for most
developments.

Areas with high potential risk of flooding (annual probability
greater than 1.0% for rivers and greater than 0.5% for tidal

& coastal). These areas will generally be suitable for “Less
Vulnerable” uses such as commercial, retail and industrial
uses, provided there are adequate flood defences in place,
that ensure buildings are designed to resist flooding, there
are suitable warning and evacuation procedures in place and
the new development does not add to flood risk downstream.
“More Vulnerable” uses such as residential, health and
education will require the Exception Test to be passed.

Areas at highest risk from flooding (including those areas
behind defences that offer a standard of defence less than 1%
for rivers and less than 0.5% for tidal & coastal or where there
is a significant risk that failure could lead to rapid inundation
by fast flowing water). These areas may be suitable for
recreation, sport and conservation use.
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Strategic Flood
Risk Assessments

Strategic Flood Risk Assessments (SFRA) are produced by Local
Authorities in order to form the basis for preparing appropriate
policies for flood risk management. The Environment Agency
advise that Developers “should consult the Strategic Flood Risk
Assessment prepared by the local planning authority” when
preparing the design.

The site is subject of London Borough of Lambeth Strategic Flood
Risk Assessment (SFRA) dated March 2013. The key findings and
recommendations from this report relating to the development
site are summarised in the following section and have been

used to inform the preparation of this site-specific flood risk
assessment.

London Borough of
Lambeth SFRA

London Borough of Lambeth commissioned URS to undertake a
Strategic Flood Risk Assessment (SFRA) in March 2013.

The report provides a series of Policy Recommendations to
be followed by sites across the Borough and the main points
impacting this development site as are follows;

The central part of the borough where the site is located is
within Flood Zone 1. The sequential test is still required to
consider flood risk from other sources.

The Surface Water Management Plan identifies a number of
Critical Drainage Areas (CDAs). The site is located within a
Critical Drainage Area "Group7_033".

Any proposed development within the catchment should

consider the implementation of SuDS even if it is not at direct

risk of flooding.

Lambeth Borough has a relatively low risk of flooding from
ground water due to the underlying London Clay formation,
however there have been historical localised flooding
incidences.

Extracts from the report and the relevant Figures are enclosed in
Appendix B.

4599 Pope’s Road

Flood Risk Assessment
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In accordance with the NPPF, it is a requirement to assess the

. . . Essential infrastructure
S O U rC e S Of flood risk to the site from all potential sources. For the purposes S e CI U e ﬂt | a | Te ST «  Essential transport infrastructure (including mass evacuation routes) which

of this assessment this has been broken down into five potential has to cross the area atrisk. ) ]
. Essential utility infrastructure which has to be located in a flood risk area
! sources: for operational reasons, including electricity generating power stations and
. . . grid and primary substations; and water treatment works that need to
O O | ﬂ 8 Flooding from rivers and sea A risk-based Sequential test should be applied at all stages of the remain operational in times of flood.
. - e Wind turbines.
Flooding from sewers planning proce.s:s. Its aim |§ to slteer developments to areas at the Highly vulnerable
lowest probability of flooding (i.e. Flood Zone 1). e Police stations, ambulance stations and fire stations and command centres
Flooding from sroundwater and telecommunications installations required to be operational during
g g A risk-based Sequential test should be applied at all stages of the felr?](;drgegr{cy dispersal points
L] .
Flooding from artificial sources (e.g. reservoirs and canals) planning process. Its aim is to steer developments to areas at the «  Basement dwellings.
) lowest probability of ﬂooding (i.e. Flood Zone 1)' e  (Caravans, mobile homes and park homes intended for permanent residential
Flooding from surface water Iuset ati N bst + (where there |
. . ) e Installations requiring hazardous substances consen ere there is a
. . - Based on the Environment Agency's “Flood Map for Planning ; ; ;
These sources are discussed and assessed in more detail i . e o it e e o o o b e of el
i (Rivers and Sea)" (refer to Figure 6.1), the site is located within with p . > ) 8y
Sections 6.2 to 6.6 below. K . infrastructure or carbon capture and storage installations, that require
Flood Zone 1 - an area assessed as having a low probability of coastal or water-side locations, or need to be located in other high flood risk

areas, in these instances the facilities should be classified as “essential

flooding (less than 1 in 1,000 annual) from rivers and sea. infrastructure’)

The proposed development comprises of retail, food and drink, e Hospitals.
office and non-residential institution class D1/D2. In accordance *  Residential institutions such as residential care homes, children’s homes,
i . o social services homes, prisons and hostels.
with NPPF Table 2 (reproduced below in Table 6.2), buildings o Buildings used for dwelling houses, student halls of residence, drinking
used for retail, office & food and drink are classified as “less establishments, nightclubs and hotels. and educationa!
vulnerable”. It has been assumed that class D1/D2 land uses fall establishments.
under ‘more vulnerable’ category . Landfill and sites used for waste management facilities for hazardous
' waste.

. . " e  Sites used for holiday or short-let caravans and camping, subject to a
Referring to NPPF Table 3 (reproduced below in Table 6.3) “less specific warning and evacuation plan.
vulnerable” and "more vulnerable” land uses are suitable in Flood , ) ) ) ) )

X . . e  Police, ambulance and fire stations which are not required to be operational

Zone 1 and there is no requirement for the Exception Test to be during flooding.

applied. Therefore, the proposed land uses are appropriate for the
site and the sequential test is passed.

Land and buildings used for agriculture and forestry.

Waste treatment (except landfill and hazardous waste facilities).

Minerals working and processing (except for sand and gravel working).

Water treatment works which do not need to remain operational during

_— times of flood.

% Flood zone 3: areas . Sewage treatment works (if adequate measures to control pollution and
heneﬁtting from flood manage sewage during flooding events are in place).

Water-compatible development

- Flood zone 3

g | defences e Flood control infrastructure.
= | e  Water transmission infrastructure and pumping stations.
2l Flood zone 2 e  Sewage transmission infrastructure and pumping stations.
— LN ® | P . Sand and gravel working.
W AN Y AN P £ : e Docks, marinas and wharves.
. W L a g N8y ooV - D Flood zone 1 e Navigation facilities.
Boh o | e : ": : AR e Ministry of Defence defence installations.
: P | Flood defence . Ship building, repairing and dismantling, dockside fish processing and

refrigeration and compatible activities requiring a waterside location.

Water-based recreation (excluding sleeping accommodation).

e  Lifeguard and coastguard stations.

- e Amenity open space, nature conservation and biodiversity, outdoor sports
s Flood storage area and recreation and essential facilities such as changing rooms.

! . Essential ancillary sleeping or residential accommodation for staff required

by uses in this category, subject to a specific warning and evacuation plan.

= ©ain river
Eiss

Figure 6.2 National Planning Policy Framework: Flood Risk Vulnerability
Classification

Flood Risk Essential Water Highly More Less
A ) \ Lo | R s W Y/ = o vulnerability Infrastructure | Compatible | Vulnerable Vulnerable Vulnerable
Pl tgd®™ A\ & =N T o S SRS g Y classification
e g \' [ e TS RN 1 Bt : g (see Table 2)
== o, ) . S S N ‘\ / & o / = | Zonel v v v C/) C‘/)
o y "" \ o b -", B NN i ;' fiie / ,‘ ~ (<} S S
¥ \ % e / y | B | zone 2 v v _IIE_xceptlon_ v v
L o est required
] ’ ) Exception Exception
i b , v ption v
I | % £ 2 Zone 3a Test required * Test required
| Brixton N ONPW | o
; C “ ! \ [ 3 b g Zone 3b Exception
| [~ 3| It % % © | functional . v x x x
| / L \ kel ) Test required
& o ‘ | v & T | floodplain

Figure 6.1 Environment Agency Flood Map for Planning (Rivers and Sea) Figure 6.3 National Planning Policy Framework: Flood Risk Vulnerability and Flood Zone ‘Compatibly’
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Rivers and Sea

Fluvial flooding is caused by rivers, watercourses or ditches
overflowing. Tidal flooding is caused by elevated sea levels or
overtopping by wave action.

T

Based on the Environment Agency's “Flood Map for Planning
(River and Sea)” (refer to Figure 6.4), the site is located entirely
within Flood Zone 1 - an area assessed as having a1in 1000 or
less annual probability of river or sea flooding (<0.1%). Figure

6.2 Environment Agency's "Risk of Flooding from River and Sea”
indicates that the site is outside the low risk area of flooding with

the same annual probability.

The SFRA states all man risks located within London Borough of
Lambeth have been culverted (lost river of Effra) and incorporated
into the Thames Water network and there is no risk of fluvial
flooding within the Borough.

Using all the available evidence it is therefore considered that the
site has a very low probability of flooding from fluvial and tidal
sources.

Legend - Flood Risk

Figure 6.4 Environment Agency Flood Risk Map (Rivers and Sea)

Sewers and Local
Drainage

Sewer and highway drainage flooding occurs when the capacity of
systems are exceeded, or the function of the system is impeded (e.g.
tide locking), which results in surcharging of the system and water being
forced to the surface via gullies, manholes, foul water appliances such as
toilets or other dedicated overflows.

Thames Water hold records of sewer flooding incidents for individual
properties within the SWg 8 shown in Appendix B. The map indicates
there has been a few properties (11-20) affected by flooding in the last ten
years in the site’s postcode area.

The existing Thames Water Asset map (Figure 6.5) indicates that there are
combined sewers in close proximity of the site;

A 300mm combined sewer running under Brixton Station Road to the
north of the site.

A 230 mm combined sewer in Pope’s Road to the north-west of the
site.

A 300mm dia. combined sewer in Valentia Place to the east of the
site.

The SFRA map for recorded incidents of sewer flooding (appendix B)
indicates that the site is in an area where the are

The flooding records held by Thames Water indicate that there have been
no incidents of flooding in the site area as a result of surcharging public
sewers.

Based upon the local authority SFRA, it is therefore considered that the
site has a low probability of flooding from sewers or the local drainage
network, as long as they are adequately maintained.

Figu}é 65 ThamesWater Asset Map

Legend
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Flooding from
Groundwater

Groundwater flooding is caused by the emergence of water originating
from sub-surface permeable strata and is often highly localised and
complex. After a prolonged period of rainfall, a considerable rise in the
water table can result in inundation for extended periods of time.

Geological maps from the BGS indicate the superficial strata to be
made up of Taplow Gravel Formation (TPGR) which is likely made up of
a combination of sand and gravel. The superficial strata is underlain by
a layer of London Clay which forms the bedrock geology (see Appendix
@)

The presence of London Clay throughout the study area suggests
that the risk of groundwater flooding should typically be relatively
low. However groundwater flooding risks are often highly localised,
and dependent upon geological interfaces between permeable and
impermeable subsoils. It is therefore essential that an understanding
of site specific ground conditions is achieved through site survey and/
or review of detailed borehole data.

Figure 6.6 indicates that the site is in an area of increased potential
for elevated groundwater, as well as close to a flood incident area.

Itis highly likely that perched or elevated ground water will be
encountered in the basement of the building. Thus, protection should
be offered via an appropriate waterproofing strategy which may
include an external tanking membrane, reinforced concrete liner wall
or a cavity drainage system.

Using all the available evidence it is therefore considered that
if suitable waterproofing strategy is implemented as part of the
development, there is a low probability of flooding from groundwater.

Lost Rivers
(Lambeth BC 2011)
Groundwater Flood
Incident (EA Records)

Increased Susceptibility to
Elevated Groundwater

20
=y
E%‘L\?%

=l

Figure 6.6 SFRA - Increased Susceptibility to Elevated Groundwater
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Flooding from
Artificial Sources

Where infrastructure retains, transmits or controls the flow of water;
flooding may result if there is a structural, hydraulic, geotechnical or
mechanical failure of the infrastructure.

The Thames Water Asset Map contained in Appendix E indicates that
the followings water mains are located adjacent to the site:

3" Distribution main under Brixton Station Road
4" and 10" Distribution main under Valentia Place

A water main can burst at anytime, which can result in flooding of
adjacent properties. However, it is expected that the flooding would
follow the road channels.

To further reduce flood risk from water mains, any initial sign of
a burst main should be reported as soon as possible and the local
highway drainage system should be adequately maintained.

There have been a number of reported and recorded burst pipe
incidents in the Brixton Area in the recent past, but these incidents
have affected the high street and the water generated follows the
topography to the east and west of the site.

The nearest water reservoirs are the 2 ponds within Brockwell Park,
approximately 1.5 km south of the site. If the pond is to overrun,
the flow path would follow the topography of the area and it is
considered to flow towards the site.

The Environment Agency's Flood Risk from Reservoirs Map, shown in
Figure 6.7, indicates that the streets surrounding the site like Pope’s
road and Valentia Place, are located in areas of potential risk of
flooding associated with the reservoirs.

Based on all the information available and provided the proposed
levels are similar to existing, it is therefore considered that the site is
at a low risk of flooding from artificial sources.

Legend - Flood risk
Maximum

Figure 6.7 Environment Agency Flood Map - Reservoirs
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6.6 Flooding from
Surface Water

Surface water flooding can occur as a result of either overland
flow or ponding. Overland flow occurs following heavy or
prolonged rainfall, snow melt, or where intense rainfall is
unable to soak into the ground or enter drainage systems due
to blockages or capacity issues. Unless channelled elsewhere,
the run-off travels overland, following the gradient of the land.
Ponding occurs as the overland flow reaches low lying areas in
the local topography. These flood events tend to have a short
duration and depend on factors such as geology, topography,
rainfall, saturation, extent of urbanisation and vegetation.

The Environment Agency'’s Risk of Flooding from Surface
Water map indicates that the majority of the site varies
between very low and low risk of flooding. However, medium
to high risks of flooding can be identified in the east and
west of the site (Valentia Place and Pope’s Road) and, low to
medium risk of flooding to the north of the site on Brixton
Station Road (figure 6.8).

Pol Sta

The Environment Agency provide further maps which break down
this flooding into probabilities ranging from “High” to “Low" risk
of occurring where “High" is a greater than 1in 30 (3.3%) chance
of occurring, “Medium” is a between 1in 30 (3.3%) and 1 in 100
(1%) chance of occurring, “Low” is a between 1in 100 (1%) and 1 in
1000 (0.1%) chance of occurring and “Very Low" is a less than 1 in
1000 (0.1%) chance of occurring.

oo The "High" probability maps shown in Figs. 6.9 and 6.10
indicate there is no surface water flooding on the site but it
shows localised flood depth below 300mm on either side of
the site on Pope's Road and Valentia Place. Where the flood
depth is below 300mm, the flow would have a velocity of
below 0.25m/s.

oo The "Medium” probability maps in Figs. 6.11 and 6.12 indicate
the site has a localised flood depth between 300 mm and
goomm with a velocity less than 0.25m/s. The map also
shows flooding of below 300mm on both sides of the site on
Pope’s Road and Valentia Place. Both areas have a velocity of
over 0.25m/s

oo The "Low" probability maps shown in Figs. 6.13 and 6.14
indicates the site has localised flooding with a depth of below
3o0omm to the left and over goomm to the right of the site.

It has a velocity of over 0.25m/s for flooding depth below
3o0omm, and a velocity of under 0.25m/s with a flood depth of
over goomm. The map also shows flooding of a depth of over
goomm on Pope’s Road and Valentia Place, with a velocity of
over 0.25m/s.

Figure 6.9 Environment Agency's Flooding from Surface
Water Map (High Probability - Depth)

~=>Brixton

Figure 6.11 Environment Agency;s Flooding from Surface
Water Map (Medium Probability - Depth)

5

Figure 6.13 Environment Agency's Flooding from Surface
Water Map (Low Probability - Depth)
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Legend - Flood Velocity

‘ Over 0.25m/s
<

Less than 0.25m/s

Viaduct

= 0 /\ L)
Figure 6.10 Environment Agency'’s Flooding from Surface
Water Map (High Probability - Velocity)

Legend - Flood Velocity
Over 0.25m/s

Less than o0.25m/s

Below 300mm

L - = T o G A
Jied \) //\f B . AN X
Figure 6.12 Environment Agency’s Flooding from Surface
Water Map (Medium Probability - Velocity)

g Legend - Flood Velocity
Over 0.25m/s

Less than 0.25m/s

2‘

P - & \ ‘-'l_ i

#L i N X
Figure 6.14 Environment Agency'’s Flooding from Surface
Water Map (Low Probability - Velocity)
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6.6.1 Safe Access

The €A and Defra published FD2321/TR2 “Flood Risks to People”
in March 2006. Guidance Note 2, Figure 2.1 provides details on
combinations of flood depth and velocities that cause danger to
people. This table shows that people can become endangered in
shallow but fast moving water through to still but deep water
(refer to Fig. 6.15 opposite).

From the Environment Agency Surface Water Flooding Maps
discussed above, the development is at a low to medium risk

of a surface water flooding as shown in Figure 6.16. Provided
the proposed levels remain similar to the existing at ground

floor level, it is therefore believed that, even during an extreme
flooding, the combination of depth of flood water and flow would

result in an overall low hazard to people as defined in Figure 6.15.

In addition, people on ground floor have access to upper floor
retail, which will provide safe access.

The area on the Brixton Station Road to the north of the site is
subject to a flood depth of less than 30omm deep and velocity
below 0.25m/s. Per Figure 6.15 this situation presents a very low
hazard to people.

Areas adjacent to the site are subject to surface water flooding
between 300mm and goomm with a velocity over 0.25m/s.
Figure 6.15 shows that this represents a danger for some

- including children, the elderly and the infirm. Flood depth
between 0.75m and 1m can be classified as very low hazard, if
the velocity for both is 0.5m/s, and very low hazard for flood
depth at o.5m with a velocity at o.5m/s.

Therefore, access to these areas should be restricted to Pope's
Road and Valentia Place in the 1 in 100 year surface water
flooding event as presented in figure 6.16.

An emergency flood risk management and rescue plan (FRMRP)
should be prepared and circulated to all occupiers on site. The
FRMRP should explain:

- The actual flood risk on a site and the areas most at risk.

- Communication plan where and how are warnings raised to site
users and occcupiers

- Expected depth of flooding on site
- Health and safety consideration

- Details of the safe evacuation risk route or “safe zones” for
occupiers

- Key contacts, roles, responsibilities and contact details

Flood Hazard
Rating (HR)

Code

Colour

Hazard to People Classification

<0.75 Very low hazard - Caution

0.75t01.25 Danger for some - includes children, the elderly and the infirm
1.25 to 2.00 Danger for most - includes the general public

> 2.00 | | Danger for all - includes the emergency services

Figure 6.15 FD2321/TR2 "Flood Risk to People” Extract

a‘_-— &

OGKWEU.@_’_.P ARK W

Figure 6.16 Environment Agency's Extent of Surface Water Flooding map

Depth (m)
0.25 | 0.50 | 0.75 | 1.00 | 1.25 | 1.50 | 1.75 | 2.00 | 2.25 | 2.50
000 | 013 | 025 | 038 | 050 | 063 | 075 | 088 | 1.00 | 113 | 1.25
0.50 | 025 [ 050 | 075 [ 1.00 | 1.25
- [ 100 | 038 | 075 | 113 | 1.50 | 1.88
€ | 1.50 | 0.50 2.00 | 2.50
= | 2.00 | 063 2.50
S | 2.50 | 0.75
< | 3.00 | 0.88
= | 3,50 | 1.00
4.00 | 113
4.50 | 1.25
5.00 | 1.38

Flood risk

High

Medium

Low

Very low

Escape route

4599 Pope’s Road

Flood Risk Assessment
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Run-off
Assessment

Existing Site Run-off

The available Thames Water record plans indicate that the closest surface
water or combined public sewers to the site are:

A 300mm combined sewer running under Brixton Station Road to the
north of the site.

A 230 mm combined sewer in Pope’s Road to the west of the site.
A 300mm dia. combined sewer in Valentia Place to the east of the site.
An extract from the record plans is shown in Figure 7.1 for reference.

It is believed that all surface water from the building currently discharges
directly to one of these public sewers without any form of attenuation but
it is not clear which one and it is therefore recommended that a CCTV survey
of the existing site drainage network is to be undertaken to confirm the
location and size of all existing connections from the site.

The total run-off catchment area is approximately 2,470m? and is currently
100% hardstanding. In accordance with the Modified Rational Method, the
peak existing run-off from the site is calculated from the formula:

Q=361%C xAxi

where C, is the volumetric runoff coefficient, A is the catchment area in
hectares and i is the peak rainfall intensity in mm/hr.

For the peak 1-in-1-year return period storm event this gives an existing
discharge rate from the site of:

Q, = 3.61 x 0.75 x 0.2470 % 32.3 = 21.6 litres/sec

and for the peak 1-in-100-year return period storm event this gives an
existing discharge rate from the site of:

Q,,, = 3.61 x 0.75 x 0.2470 x 102.5 = 68.5 litres/sec

Chartham

Recreation Centre

‘ ’ \;;
B y',
um\

o Market Row

2 B = |

Figure 7.1 Thames Water Sewer Record

Proposed Site Run-off

The total run-off catchment area is also 2,470 m2. Again using the
Modified Rational Method, the proposed (unattenuated) peak run-off
from the site for the 1-in-1-year return period storm would be:

Q, = 3.61 x 0.75 x 0.247 * 32.3 = 21.6 litres/sec

and for the peak 1-in-100-year return period storm event:
Q,,, = 3.61 % 0.75 x 0.247 * 102.5 = 68.5 litres/sec

The Environment Agency updated their guidance on climate change
allowance in February 2016 to include an upper and lower allowance
to be considered depending on the specific site characteristics. Figure
7.2 shows the revised figures based on various building life spans.
Therefore, making an allowance for climate change of 40% this would
give an unattenuated design discharge of:

=30.2 litres/sec and Q = 96.0 litres/sec

Q1(+4o%) 100 (+40%)

In accordance with the Environment Agency's guidelines, the Building
Regulations and the Water Authority's advice, the preferred means

of surface water drainage for any new development is into a suitable
soakaway or infiltration drainage system. Sustainable Urban Drainage
Systems (SuDS) can reduce the impact of urbanisation on watercourse
flows, ensure the protection and enhancement of water quality and
encourage recharging of groundwater in a manner which mimics
nature.

In addition to this, the National Planning Policy Framework requires
that surface water arising from a developed site should, as far as is
practicable, be managed in a sustainable manner to mimic surface
water flows arising from the site prior to the proposed development,
whilst reducing flood risk to the site itself and elsewhere, taking
climate change into account.

Therefore, as an absolute minimum, the proposed site discharge under
the 1-in-100-year storm plus climate change should be no greater than
the existing 1-in-100-year storm discharge (i.e. mitigate the impact of
climate change and any increase in the area of hardstanding). In this
case, this would mean that, rather than discharging 96.0 litres/sec,
the maximum permissible discharge from the site would be 68.5
litres/sec.

Further to the above, the London Plan’s Policy 5.13 states that
"Development proposals should aim to get as close to greenfield

Manhole Manhole Manhole
reference cover level invert level
2401 12.14m 9.63m
3502 11.71m 7.94m
3501 11.62m 7.82m

1402 n/a n/a
1401 11.91m 7.24m
4403 12.13m n/a
2501 11.82m 7.15m

Figure 7.2 Thames Water Manhole Reference and Levels
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run-off rates”. The Environment Agency (EA) also suggests that
Developers should aim to achieve greenfield run off from their site.
In accordance with the method outlined in the Institute of Hydrology
Report 124, the Greenfield runoff for the site is calculated from the
formula:

Qgsg = 0.00108 x AREA®83 x SAAR™ x SQIL27

where AREA is the site area in km? (pro rata of 5o ha if the site is less
than 5oha), SAAR is the Standard Average Annual Rainfall in mm and
SOIL is the Soil Index both read from The Wallingford Procedure maps.
This gives a greenfield runoff for the site of:

Qg = 0.00108 % 0.50°% x 6007 x 0.45>'7 = 183.4 litres/ sec
(for s0ha)

Scaling this for the actual site area gives:
Q..x = (183.4 x 0.247) + 50 = 0.91 litres / sec

Using the Hydrological Growth Curve for south east England, the
growth factor from Q,,, to Q. is 3.146 which gives a value for Q, , =
2.85 litres/sec.

100

However, Clause 17 of the DEFRA/EA publication ‘Rainfall runoff
management for developments’ states that “A practicable minimum
limit on the discharge rate from a flow attenuation device is often

a compromise between attenuating to a satisfactorily low flow rate
while keeping the risk of blockage to an acceptable level. This limit is
set at 5 litres per second, using an appropriate vortex or other flow
control device. Where sedimentation could be an issue, the minimum
size of orifice for controlling flow from an attenuation device should
normally be 15omm laid at a gradient not flatter than 1 in 150, which
meets the requirements of Sewers for Adoption 7th Edition".

Further Consultation with Local Authority, Thames Water and the EA
would be required and the permissible discharge rate agreed at the
next design stages.

Range Total potential Total potential Total potential
change anticipated change anticipated change anticipated
for 2010 to 2039 for 2040 to 2059 for 2060 to 2115
Upper End 10% 20%
Central 5% 10%

Figure 7.3 Peak rainfall intensity climate change allowance
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Disposal methods

SuDS management train

A useful concept used in the development of sustainable drainage
systems is the SuDS management train (sometimes referred to

as the treatment train). Just as in a natural catchment, drainage
techniques can be used in series to change flow and quality
characteristics of the runoff in stages. There are a variety of
measures that can be implemented to achieve these goals:

Site management / Prevention

Site management procedures are used to limit or prevent runoff
and pollution and include:

Minimising the hardened areas within the site
Frequent maintenance of impermeable surfaces
Minimising the use of de-icing products

Source control

Source control techniques will be used where possible as they
control runoff at source in smaller catchments. They can also
provide effective pollution control and treatment, thereby improving
the quality of the effluent discharged to the receiving waters.

Site control

Where source control techniques do not provide adequate
protection to the receiving watercourses in terms of flood
protection and pollution control, site control may be required.

Regional control

Where large areas of public space are available regional control
can be incorporated to provide additional ‘communal’ storage and
treatment to runoff from a number of sites. However, in this case,
all storage and treatment will be implemented on site.

.
¢ & 4 0 L I

Prevention ¢ Conveyance

. ¢ .

Drainage hierarchy

Based on the above and in line with the London Plan and the
Sustainable Drainage Manual published by CIRIA, the following
drainage hierarchy will therefore need to be considered when
preparing the surface water disposal strategy:

Store water for later use

Use infiltration techniques such as porous surfaces in
non-clay area

Attenuate rainwater in ponds or open water features for
gradual release to a watercourse

Attenuate rainwater by storing in tanks or sealed water
features for gradual release to a watercourse

Discharge rainwater direct to a watercourse
Discharge rainwater to a surface water drain

Discharge rainwater to a combined sewer

¢ ¢ ¢
¢ ¢ ¢

Conveyance

Discharge to watercourse @

or groundwater

Discharge to watercourse
or groundwater

Figure 7.4 SUDS management train

Discharge to watercourse
or groundwater

Assessment of SuDS techniques

Rainwater harvesting

This involves the capture of rainwater into a tank for re-use (usually
non-potable) such as irrigation, toilet flushing or vehicle cleaning.
Systems are now available which combine rain water harvesting
with tanked attenuation. This means that water is stored during dry
periods for re-use but released ahead of predicted storms in order to
ensure that the full attenuation capacity remains available when it is
needed.

As the project involves the construction of a new building with
additional levels, the feasibility of incorporating a rainwater
harvesting system into the scheme can be considered. Although
there are areas of new roof available to collect water from the
development, it is likely the required demand significantly exceeds
the yield and would make it inefficient to implement the system.
Implementation would need to be confirmed by MEP.

Green/brown/blue roofs

These are used on flat or shallow pitched roofs to provide a durable
roof covering which also provides thermal insulation, amenity space,
biodiversity habitat as well as attenuation of rainwater. Depending on
the design, these roofs can attenuate differing volumes of rainwater.
The term ‘blue roof' is reserved for those roofs designed to maximise
water retention. This is a relatively recent area of increased focus

and can involve effectively an attenuation tank at roof level which
reduces (or avoids) the need for pumping of basement tanks.

Based on the layout, blue/green and brown roof could be
accommodated on the roof at levels 21, g and 4. Refer to appendix
F. The architect and MEP engineer will need to confirm at the next
design stage how the green/brown or blue roof will be incorporated
into the development.

Raingardens

Raingardens are planted areas (usually close to buildings but not
immediately adjacent) that allow the diversion of a portion of
rainwater from either downpipes or the surrounding paved surfaces.
These techniques can be incorporated into the landscaping plans for a
site and are most effective where the landscaping regime is designed
with the aim of capturing as much rainfall as possible. They can
either allow infiltration into the ground or have tanked systems for
water retention, depending on the site and soil conditions. There are
also a number of vertical raingardens attached to building walls with
rainwater downpipes diverted through a stacked series of planters.

As the development involves the construction of a new building which
consists of a basement up to the site boundary and has no external
areas, there is no space to incorporate raingardens.

Bio-retention

This refers to a chain of landscaped features, potentially including
reed beds, filter drains, etc. designed to hold and treat surface water.
They are often used where there is a high risk of low-level pollution,
for example from road run-off. However, it does require areas of

open space. The design of a bio-retention system can vary widely
depending on site conditions and available space. At a small scale this
could include flow through planters or tree pits.

4599 Pope’'s Road | Flood Risk Assessment 12

As the development involves construction of a new building which
consists of a proposed basement up to the site boundary, there are no
external areas to incorporate bio-retention into the scheme.

Permeable surfacing

Permeable hard surfaces which work in much the same way as
traditional impermeable surfaces apart from the ability to allow
rainwater to pass through. Permeable blocks are traditionally used but
there are now a range of permeable asphalt and resin bound gravel
pavings being used increasingly commonly. Permeable surfaces can
either allow infiltration into the ground or have tanked systems for
water retention, depending on the site and soil conditions. They are
suitable in even the most densely built-up development. However,
they're not well suited to roads carrying heavy or fast motor traffic.

As there are no external areas within the site boundary, it is therefore
not feasible to incorporate permeable paving for the development.

Swales

These are dry ditches used as landscape features to allow the
storage, carriage and infiltration of rainwater and are often used as
linear features alongside roads, footpaths or rail lines. They can also
be integrated into the design of many open spaces.

As the development consists of a basement up to the site boundary,
it is therefore not possible to incorporate swales into the scheme.

Detention basin / ponds

Landscape features designed to store and in some cases infiltrate
rainwater. Detentions basins are usually dry, whereas a pond should
retain water. These features need areas of open space but can often
be combined with other sustainable drainage techniques.

As the site is heavily developed with limited external areas there is
insufficient space to provide a basin or bond.

Discharge to tidal river / dock / canals

Discharging clean rainwater directly to tidal rivers, canals or

docks isn't normally a sustainable drainage technique. Other more
productive techniques should be used first. However, it is generally
more sustainable than discharging to the combined or surface
drainage systems. Residual surface water can be discharged to
tidal/large waterbodies, in some cases with no limitation on volumes.
Some storage may be required to allow for outfalls becoming tide
locked. Care is needed to prevent scour in the receiving waterbody
and potentially to prevent pollution. Consent from the Environment
Agency, the asset owner and where applicable the Canal and River
Trust is required.

There are no adjacent rivers or ponds and therefore discharge to a
watercourse will not be a viable disposal method.
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Infiltration

Geological maps from the BGS, Figure 2.5 and 2.6, indicate the
geology beneath the application site comprises of Taplow Gravel
Formation (TPGR) superficial deposits, underlain by London Clay
Formation. It is therefore believed that it would not be possible to
achieve infiltration although this would need to be confirmed by a
detailed site investigation.

Additionally, the existing basement footprint is up to the site
boundary, therefore no infiltration would be possible.

Storage tanks / geocellular storage

Storage tanks are single GRP units usually located (but not
necessarily) below ground level which attenuate rainwater for
later slow release back into the drainage system but do not
provide the wider benefits of green infrastructure sustainable
drainage. They can also have the disadvantage that pumping
may be required to empty the tank into the drainage system

- especially if the tank is located at or below basement level.
Where tanks are designed for large storm events, care is needed
to ensure that they still perform a useful sustainable drainage
function for low order storms.

Geocellular storage tanks are similar to storage tanks except that
the volume is made up from multiple units rather than a single
tank meaning they can be more flexible in terms of shape to suit
constrained sites.

Itis believed that this is the most feasible disposal option for the
site and the table below presents the approximate tank volumes
required for a range of discharge rates under the 1-in-100-year
(plus 40 % climate change) storm event:

Discharge condition Dischargerate Storage volume

required
Mitigate climate change only  68.6 litres/sec 40 m3
(Absolute minimum)
50 % reduction on existing 34.3 litres/sec 6o m?
Pre-development 1-year peak 21.6 litres/sec 8om3
flow rate
"Rainfall runoff 5.0 litres/sec 140m?
management for
development’s” clause in
DEFRA/EA publication
Greenfield (Environment 2.9 litres/sec 160 m?

Agency's preferred rate)

Itis recommended that at this stage that a cost and space
allowance is made for a storage volume of 140m3 (5.0 litres/sec)
as our recent experience Thames Water and the London Borough
of Lambeth suggests this will be the required discharge rate for
Planning.

The attenuation tank should be located at a high enough level

so as to allow a connection to be made to the public sewer

by gravity - in this case, it is assumed that this would be at
relatively high level within the basement but we are still awaiting
confirmation of the invert level of the existing sewer. Locating
the tank below this level would result in a pumped surface water
system which is both unsustainable and uneconomic.

Oversized piping

Using larger than necessary pipework creates more room
to store rainwater. Potentially more sustainable than
storage tanks/geocellular storage if the pipes drain

by gravity and do not require pumping. However, lacks
the wider benefits of the green infrastructure based
techniques.

Due to the restricted nature of the site the pipework
would become impractically large to provide the volume of
storage required to achieve the required run-off rate.

Design for exceedance

This involves designing areas within a site such that
they will flood and hold water during rare storm events
(typically a frequency of once in ten years or longer).

As the attenuation tank has been sized to accommodate
the 1-in-100-year plus climate change event exceedance
should not be a design requirement

Legend
Taplow
Gravel
Formation

TPGR

HEAD
Formation

\k./

Figure 9.1 BGS map showing superficial geology

London
Clay
Formation

¢ 9.
< Lwghborough Junction

i

Figure 9.2 BGS map .showingqbe‘dr;ock geology
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Summary of the proposed SuDS strategy

A rainwater harvesting tank could be incorporated into the scheme. As it is believed there are sufficient roof area to collect the rainwater
for later use. MEP would need to confirm whether the demand exceeds the yield, which would make the system inefficient to implement, to
confirm whether rainwater harvesting is feasible.

Based on the roof layout, it is believed blue/green or brown roof could be accomodated on the roof at level 21, g and 4. The architect and MEP
engineer will need to confirm at the next design stage how the blue/green or brown rood will be incorporated into the development.

An attenuation tank of 140 m? is proposed which will reduce the peak discharge rate from the site to 5.0 litres/sec runoff rate (DEFRA and EA
recommendations).

The outfall from the site will connect to the existing public sewer either with a new connection or, preferably, by reusing one of the existing
connections.

Once the CCTv and level survey of the existing network has been undertaken, the location and layout of the outfall(s) can be determined.
Due to the depth of the existing public combined sewers it is recommended that, if possible, the existing drainage connection(s) should be
reused to prevent the need for constructing a new, deep connection. This would minimise both the cost of the work and the disruption to the
surrounding roads which are busy thoroughfares and consequently would require significant traffic management to be provided during the
work.

A schematic SuDS layout is contained in Appendix B for reference.

Element Management stage Water quantity Water quality Amenity & Proposed in
biodiversity scheme

Rainwater harvesting Prevention X X X/
Green/brown / blue roof Source control x/
Raingardens Source control X
Bio-retention Source control X
Permeable surfacing Source control X X
Swales Source control X
Detention basin / ponds Source control b4
Eai‘i;hlsrge to tidal river / dock / Site control % x x
?:g;:gg tanks / Geocellular Site control % x

Oversized piping Site control X X X
Design for exceedance Site control X X X

Figure 7.5 Summary of SUDS devices
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Conclusions

In accordance with the National Planning Policy Framework,
the site would be categorised as lying within Flood Zone

1 - an area assessed as having 1 in 1000 or less annual
probability of river or sea flooding (<0.1%).

In accordance with the NPPF, the proposed development is
classified as "less vulnerable” for the office and retail and
"more vulnerable” for non-residential institution class D1/D2
land use.

Land use in the proposed development is acceptable under
the terms of the Sequential Test and there is no requirement
for an Exception Test to be carried out.

The site has been assessed as being at very low probability of
flooding from fluvial and tidal sources.

The site has been assessed as being at low risk of flooding
from sewers and other drainage networks as long as they are
adequately maintained.

The site has been assessed as being at a low risk from
groundwater sources, subject to a suitable waterproofing
strategy at basement level.

The site has been assessed as being at low risk from artificial
sources.

The site has been assessed as being at a low risk from
surface water flooding. The site is located in a very low to
low risk area, however, the areas to the west (Pope’s Road)
and east (Valentia Place) of the site have been identified

as medium to high risk. The area north of the site (Brixton
Station Road) is classified as low to very low risk of flooding

The proposed development has an acceptable flood risk
within the terms and requirements of the National Planning
Policy Framework.

The site lies within a critical drainage area, so flooding during
severe weather might affect the infrastructure around the
site.

The site does not currently cause flooding to adjacent
sites and SUDs measure are proposed, therefore, the risk to
adjacent properties will be limited. A sustainable drainage
system is to be specified to reduce the peak surface water
discharge from the proposed development. In order to
reduce the risk of flooding from sewer to the site and other
properties downstream, the proposed peak discharge rate
from the development will need to be agreed with the local
authority, Thames Water and the MEP.

Safe access should be provided to the north of the
development, an area with a lower risk of surface water
flooding.

The comments stated above are based on information received
from other consultees. The flood risk classification of this site has
been based on the above observations, and the recommendations
stated.
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Notes

iment Agency Flood Zone 3: Land assessed, i

< of floud defences, as having a 1% or gi
probability of fluvial flocding or a 0.5% or greater annual probability
of tidal flooding

Environment Agency Flood Zone 2: Land assessed, ignonng the

presence of flood defences, as having between a 1% and 0.1%

annual probability of fluvial flooding or between a 0 5% and 0.1%
of tidal flooding in any year.

Environment Agency - Areas that benefi. from flood defences: Land
that may benefit from the presence of major defences during a 1%
fluvial or 0.5% tidal flood event. Thess are areas that would flood if
the defence were not present, but may not fiood because the defence
is present. Areas benefiting from food storage areas may be remote
from the flood defence structure.

Environment Agency Flood Defences: The map displays the location
ol linear raised 100d derences such as empankments anc welis.

Environment Agency Flood Storage Areas: Flood storage areas, land

designated and operated to store flood water are shown ina
separate polygon layer.
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Legend
D_.m_jva Borough Council

B Groundwater Flood Incident (EA Records)

A Groundwater Flood Incident (Other Records)
Increased Potential for Elevated Groundwater in
[ Permeable Superficial Deposits
[ Consolidated Aquifers

Notes

1.The increased Potential for Elevated Groundwater map

shows those areas within the London Boroughs where there is an

increased potential for groundwater to rise sufficiently to interact
the ground surface or be within 2m of the groundsurface.

Such groundwater rise could lead to the following:

-Flooding of basements of buildings below ground level;
-Flooding of buried services or other assets below ground leve
-Inundation of farmland, roads, commercial, residental

and amenity areas;

-Flooding of ground floors of buildings above ground level; and
Overflowing of sewers and drains

2.Incident records shown are generally unconfirmed and

may include issues such as water main bursts or non-groundwater
related problems.

3.Areas not shown to have increased potential for elevated
groundwater should be considered to have a low potential for
elevated groundwater - Lack of information does not imply

'no potential of elevated groundwater in that area.

4.Includes groundwater flood mapping provided by JBA con:
Copyright. Jeremy Benn Associates Limited 2008-2011,

partially derived from data supplied by the Environment Agency.
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(c) NERC Licence No 2011/053A
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1A o = | Notes
Gk A 77 Environment Agency Flood Zone 3. Land assessed, ignoring the
presence of flood defences, as having a 1% or greater annual
probability of fluvial flooding or a 0.5% or greater annual probability
of tidal flooding
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‘1-§|ng llm_‘lrJ % >
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o - Environment Agency Flood Zone 2: Land assessed, ignoring the
o e presence of flood defences, as having between a 1% and 0.1%
ham 7 — annual probability of fluvial flooding or between a 0.5% and 0.1%
7 BIE . o, annual probability of tidal flooding in any year.
(e o 7
C i a .
Bcivotiestminstey A . Environment Agency - Areas that benefit from flood defences: Land
that may benefit from the presence of major defences during a 1%
fluvial or 0.5% tidal flood event. These are areas that would flood if
the defence were not present, but may not flood because the defence
is present. Areas benefiting from flood storage areas may be remote
from the flood defence structure.

o +] Environment Agency Flood Defences: The map displays the location
of linear raised flood defences such as embankments and walls.

Environment Agency Flood Storage Areas: Flood storage areas, land
designated and operated to store flood water are shown in a

. :; e separate polygon layer.

/7 &7

F i z S

; ﬂé{)ut e T P i

LIS L : Th: mtiml

| : ' ? é?z = e
B\ r;\ ARSI A

¢ = s
Ao o

T S TR AN
OSELA D, )
V‘@’ﬁﬁ@%}?g i

Vo

&/
SchA

iar G O
Naw-Town by

A VaI(R've‘g;Gravengyﬁ' 6
RS
Ny

THIS DRAWING MAY BE USED ONLY FOR

THE PURPOSE INTENDED London BOI’OUgh of
Legend Lambeth Environment Agency Flood Map

Borough Administrative Permanent Water
Boundary Bodies
Consiltants URS J Scott Wilson

L m h i ; s 6-8 Greencoat Place
|| Fieodzone2 % i i ambet CAPITA SYMONDS =l  loder
2 from Flood Defenees | gyrface Water Management Plan

- Flood Zone 3 | .,!:\Irce:: »lotage © Crowin Copyright. All rights reserved. GLA (LA100082379) 2011 | EaIRL-endon Programme Board Members
—— Covers all data that has been supplied and distributed under . e
license for the Drain London project. Environment [Thames LONDON
= Main River ~— = = Defences Digital geological data reproduced from British Gealogical Survey Agencv Water COUNCILS )
(c) NERC Licence No 2011/053A A ’ N
— — — Ordinary Watercourse
GREATERLONDONAUTHORITY
====a=s Culverted Watercourse o e T 5 o
cale a ate n by proved by
1:35,000 28/07/2011 D.SKILTON | J.ROBINSON FIGU RE D'3

Filepath L:\Water\Prejacts & Jobs\D134000\Drain Lordon Tier 2\0134785 Group 7\G|S\Workspaces




Filepath: D134786 Drain London_Tier 2_Group 7\700 Technical\711 GIS\01 LayoutiLambeth\Bedrock & Superficial Geology.mxd

=i

\
:

IE

D
QTQ37/120
7% £

=
i N
5

ASSA

0 025 0.5 1 1.5 2
H T W <iometres

THIS DRAWING MAY BE USED ONLY FOR
THE PURPOSE INTENDED

Legend
u_.m:_cﬁ: Borough Council
B Groundwater Flood Incident (EA Records)
A Groundwater Flood Incident (Other Records)
@ Environment Agency Monitoring Borehole
ivers (Lambeth BC. 2011)

Superficial Geology
" Head
7 Peat
Alluvium
Langley Silt Member
Kempton Park Gravel Formation
Taplow Gravel Formation
Hackney Gravel Member
[ Lynch Hill Gravel Member
" Boyn Hill Gravel Member
[ Black Park Gravel Member
~ Sand and Gravel of Uncertain age
Bedrock Geology
| Bagshot Formation
[ Claygate Member
| London Clay Formation
[ Lambeth Group
| Harwich Formation
I Thanet Sand Formation
| Upper Chalk (Undifferentiated)
" Middle Chalk (Undifferentiated)
[ Lewes Nodular Chalk Formation
" New Pit Chalk Formation
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I infitration SUDS Suitability Uncertain -Site investigation required

Notes

This map forms an approximate guide to Infiltration SUDS

Suitability. However, for all new developments, site investigation

is required to confirm local geology, depth to groundwater and
ltration rates.
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Ground
Conditions

The following information is intended to highlight the relevant
ground conditions that are likely to be encountered at the
proposed development site. This information has been accrued
from limited recorded and publicly available sources, such as

the British Geological Society (BGS). It is recommended that

site specific investigations should be undertaken at the earliest
opportunity to verify these conditions and reduce risks associated
with any uncertainty of information.

Published Geology

Geological maps from the BGS indicate the superficial strata to be
made up of Taplow Gravel Formation (TPGR) which is likely made
up of a combination of sand and gravel, the exact composition
and extent will need to be confirmed as part of the future site
investigation. The superficial strata is underlain by a layer of
London Clay which forms the bedrock geology.

" Briton

A P\
. =) R Y
showing bedrock geology

=

Flgure 5.2 B(-J.S-map

Superficial Geology

Map Lex Code Rock Name Rock Type Min and Max Age
Colour
TPGR Taplow Gravel Formation Sand and Gravel Wolstonian -
Chokierian
TPGR Taplow Gravel Formation Gravel Wolstonian -

Chokierian

Bedrock and Faults

Map Lex Code Rock Name Rock Type
Colour

Min and Max Age

Lc London Clay Formation Clay Eocene - Eocene

Figure 5.3 BGS Geology Key
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Hydrogeology

Information from the Environment Agency (EA) on the
hydrogeological composition is illustrated below. In summary:

Encountered
Geology

The map below shows the location of historical borehole
information available. The closest boreholes, numbered 320 and
321, were respectively carried out in 1989 and 1966.

The groundwater vulnerability is classed a minor aquifer of
high permeability;

The superficial aquifer is designated as a Secondary A
aquifer(permeable layers capable of supporting water
supplies at a local rather than strategic scale, and in some
cases forming an important source of base flow to rivers.
These are generally aquifers formerly classified as minor
aquifers);

The bedrock aquifer is designated as an unproductive strata
(these are rock layers or drift deposits with low permeability
that have negligible significance for water supply or river
base flow.)

Agency and Hydrological (Boreholes)
@ 563 Borehole Depth 0 - 10m
. BGS Borehole Depth 10 - 30m
Figure 5.5 Borehole location map - key

The indicative borehole below has been created from the
information from these boreholes combined with internal
experience from previous AKT Il projects. However due to the

age and the fact they were taken in proximity to the site and not
within, it is recommended that further investigation is carried out
to confirm the anticipated ground strata.

Approx. 3m——b| Approx. 2m |4—

Taplow
Gravel
Formation
Y
A
Stiff grey
fissured silty
clay
£
o
—
%
E -
g = =N
< Figure 5.8 Bedrock aquifer designation

Superficial Aquifer Designation
D Secondary A Aquiter

Sacondary Undifferentiated

Bedrock Aquifer Designation

Clay becomes
D Unproductive Strata

very stiff and

increasingly silty Figure 5.9 Aquifer key

Figure 5.6 Indicative borehole
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Hydrology & Flood
Risk

The nearest surface water feature to the site is the River Thames
which is approximately 2.7km in a straight line. Due to this
distance the EA does not consider this site in an area of flood

risk from Rivers and Sea. This site therefore is classified as ‘Flood
Zone 1" which signifies land having a less than 1 in 1,000 annual
probability of river or sea flooding. (Shown as ‘clear’ on the Flood
Map)

Confirmation required from Lambeth council whether the site sits
in an area of critical drainage. If so, a FRA is required.

The following two maps provided by the British Geological
Survey (BGS) and the EA indicate that the site could be subject to
groundwater flooding under heavy pluvial conditions.

Figure 5.11 EA surface flood map

BGS Groundwater Flooding Susceptibility

.I Pulential fur Grounteeater Flooding Lo Oceur sl Surface

l:l Pntential for Groundwater Finnding nf Proprry
Situated Delow Ground Level

Modelled Flood Depth

Figure 5.12 BGS & EA map key

Contamination

Unexploded ordnance

The Ministry of Defence has recorded the extent of damage
to buildings during the raids in the Second World War and the
possible locations of Unexploded Ordnance (UXO0) in Central
London.

It is known that many of the bombs that were dropped did

not explode on impact and some of these are still present
beneath the ground. Bomb detonators do not deteriorate and
the explosives do not become inert over time. This presents

an inherent health and safety risk as well as the possibility

for a source of contamination. The problem can sometimes be
exacerbated as some bombs are non ferrous meaning they
require more sophisticated and expensive detection techniques.

Although the presence of UXO is not indicated for this site, it
can be seen in a few of the surrounding properties. The risk of
UXO should be evaluated in the project risk assessment and a
specialist consultant should be engaged, if deemed appropriate,
in the next stages of design.

Figuré -5.15 Bomb damage map

Il Total destruction

B Damage beyond repair

- Seriously damage, doubtful if repairable

[ seriously damage, but repairable at cost

[ General blast damage, not structural
Blast damage, minor in nature

" clearance areas

C} V1 flying bomb

Figure 5.14 Bomb damage map key

Soil contamination

Ground contamination maps show that the site is bordered to the
south by a site highlighted as potentially contaminated due to
past industrial land uses.

o e S A — meo
RO =% Loged.

‘p&‘t‘ 3 f ".
'—_‘ ol ‘? A ek :
’ Eﬂ'ﬂzﬁ. ) Brixt NS>
!ﬂﬁ}!'!! B S =
s& = .qs iy

gﬁ%ﬁ!%é_m

i

Historical Land Use

Paotentially Contaminative Industrial Use
E (Past Land Use)

___ Potertially Contaminstive Industrial Lise
(Past Land Use) (Linear)

Figure 5.16 Historic land use map key
The following soil chemistry concentration values have been
provided by BGS:

Arsenic - levels measured below 15mg/kg (limit of 32
considered’);

Cadmium - levels measured below 1.8mg/kg;
Chromium - levels measured between 60-gomg/kg;
Lead - levels measured between 150-300mg /kg;

Nickel - levels measured between 15-3omg/kg.

' Soil Guideline Values for inorganic arsenic in soil - Science
Report SCo50021 - Environment Agency
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Ground stability

The site is ranked as very low risk for:
Compressible Ground Stability Hazards;
Collapsible Ground Stability Hazards;
Landslide Ground Stability Hazards;
Ground Dissolution Stability Hazards;
Potential for Running Sand Ground Stability Hazards.

The site does however fall under moderate risk for

Potential for Shrinking or Swelling Clay Ground Stability
Hazards.

0w

e . I [
WoCErae M1 WYL

Figure 5.18 Ground stability data key
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Your reference

Our reference

Sewer Flooding

History Enquiry

AKT Il Ltd

Search address supplied 20

Popes Road
London
SW9 8JH

Received date 23 October 2019

Search date 23 October 2019

Thames Water Utilities Ltd
Property Searches, PO Box 3189, Slough SL1 4WW
DX 151280 Slough 13

searches@thameswater.co.uk
www.thameswater-propertysearches.co.uk

0845 070 9148

Page 1 of 3

4599 Pope's Road Brixton

SFH/SFH Standard/2019_4097859

Property
Searches

Sewer Flooding

History Enquiry

Search address supplied: 20,Popes Road,London,SW9 8JH

4599 Pope'sRoad | AppendixD 28

Property
Searches

This search is recommended to check for any sewer flooding in a specific
address or area

TWUL, trading as Property Searches, are responsible in respect of the following:-

(i) any negligent or incorrect entry in the records searched;
(i) any negligent or incorrect interpretation of the records searched;

(iil) and any negligent or incorrect recording of that interpretation in the search

report

(iv) compensation payments

3 ®

Thames Water Utilities Ltd
Property Searches, PO Box 3189, Slough SL1 4WW
DX 151280 Slough 13

searches@thameswater.co.uk
www.thameswater-propertysearches.co.uk

0845 070 9148

Page 2 of 3
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Sewer Flooding

History Enquiry

History of Sewer Flooding

Is the requested address or area at risk of flooding due to overloaded
public sewers?

The flooding records held by Thames Water indicate that there have been
no incidents of flooding in the requested area as a result of surcharging
public sewers.

For your guidance:

A sewer is “overloaded” when the flow from a storm is unable to pass
through it due to a permanent problem (e.g. flat gradient, small diameter).
Flooding as a result of temporary problems such as blockages, siltation,
collapses and equipment or operational failures are excluded.

“Internal flooding” from public sewers is defined as flooding, which enters
a building or passes below a suspended floor. For reporting purposes,
buildings are restricted to those normally occupied and used for
residential, public, commercial, business or industrial purposes.

“At Risk” properties are those that the water company is required to
include in the Regulatory Register that is presented annually to the
Director General of Water Services. These are defined as properties that
have suffered, or are likely to suffer, internal flooding from public foul,
combined or surface water sewers due to overloading of the sewerage
system more frequently than the relevant reference period (either once or
twice in ten years) as determined by the Company’s reporting procedure.
Flooding as a result of storm events proven to be exceptional and beyond
the reference period of one in ten years are not included on the At Risk
Reqgister.

Properties may be at risk of flooding but not included on the Register
where flooding incidents have not been reported to the Company.

Public Sewers are defined as those for which the Company holds
statutory responsibility under the Water Industry Act 1991.

It should be noted that flooding can occur from private sewers and drains
which are not the responsibility of the Company. This report excludes
flooding from private sewers and drains and the Company makes no
comment upon this matter.

For further information please contact Thames Water on
Tel: 0800 316 9800 or website www.thameswater.co.uk

Thames Water Utilities Ltd
Property Searches, PO Box 3189, Slough SL1 4WW
DX 151280 Slough 13

searches@thameswater.co.uk
www.thameswater-propertysearches.co.uk

0845 070 9148

Page 3 of 3

Property
Searches
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[Asset Location Search Sewer Map - ALS
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The width of the displayed area is 500 m and the centre of the

MRS
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map is located at OS coordinates 531259,175442
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Based on the Ordnance Survey Map with the Sanction of the controller of H.M. Stationery Office, License no. 100019345 Crown Copyright Reserved.

[The position of the apparatus shown on this plan is given without obligation and warranty, and the accuracy cannot be guaranteed. Service pipes are not shown but their presence should be anticipated. No liability of
lany kind whatsoever is accepted by Thames Water for any error or omission. The actual position of mains and services must be verified and established on site before any works are undertaken.
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NB. Levels quoted in metres Ordnance Newlyn Datum. The value -9999.00 indicates that no survey information is available

Manhole Reference

Manhole Cover Level

Manhole Invert Level

4601
451A
451B
451K
451J
4511
55BB
4411
341B
441H
4403
2401
1401
2501
451C
3502
451E
3501
451H
1510
451G
451F
1607
2604
2603
261A
361A
3603
531A
4402
44BD
441A
44CB
441D
441G
44CC
541D
54Al
441K
441F
54AG
131F
2302
231L
2303
231K
2301
3301
23BA
131P
131Q
3302
14BI
1403
4401
1402
241A
441B
441L
44BI
441E
44BH
44BG
441J
441M
44BE
341A
441C
22JM
22JL
22JK
22J4J
22JC
2203
22JT
22Js8
22J1
22JE
22A1
22JQ
22JB
22JD
22JA
22JH
22JF
23JN
23CF
23JW
23JV
23CE
23JU

12.21
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
12.13
12.14
11.91
11.82
n/a
11.71
n/a
11.62
n/a
10.92
n/a
n/a
10.31
10.68
10.66
n/a
n/a
n/a
n/a
12.74
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
12.73
13.06
n/a
n/a
n/a
n/a
n/a
12.58
12.626
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
13.87
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a

n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
9.63
7.24
7.15
n/a
7.94
n/a
7.82
n/a
6.97
n/a
n/a
6.9
7.34
7.23
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
10.13
10.04
n/a
n/a
n/a
n/a
n/a
n/a
9.506
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
n/a
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Potential to incorporate a
blue roof system.

1 Assuming 150mm deep
Permavoid system this
would offer attenuation

| volume of 39 m3.

-

20m

O

General Notes:

Drawing to be read in conjunction with the
specification and all relevant drawings.

Do not scale from this drawing.

Contractor to check all dimensions on site. Adjaye
Associates to be advised of any discrepancies

between this drawing and site conditions immediately.

By Department Legend

[ office
D Servicing

R7 25/02/20 Design Freeze

R6 17/01/20 Design Freeze

R3 06/09/19 Revision 3

R2 21/06/19 Revision 2

Revision Date Description

Status: Rev.
Hondo Enterprises R7
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Pope's Road Development

Drawing Tite:

GA L4 FOURTH & SIXTH
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Drawing No,
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General Notes:

JJ Drawing to be read in conjunction with the
= specification and all relevant drawings.

Do not scale from this drawing.
Contractor to check all dimensions on site. Adjaye

Associates to be advised of any discrepancies
between this drawing and site conditions immediately.

By Department Legend

D Office
D Servicing

POPE'S ROAD

IMPORTANT NOTE:
ALL THE PLANT AND SERVICING AREAS

SIZES ARE STILL TO BE DETERMINED, TO BE
ADJUSTED TO THE 18 FLOOR VERSION.

THIS SHOULD HAVE IMPLICATIONS ON ALL
THE PLANT AND SERVICING AREAS AND
/D HEIGHTS, ESPECIALLY ON:
- - BASEMENT LEVEL
w / - GROUND FLOOR (EASR END)
- SECOND FLOOR
/0 — - EAST ROOF
G — - WEST ROOF
STATION ROAD /

(™
< s/  BRIXTON

—

N
||||||||||‘E!!

> o
POPE'S Roap ‘
9 o

R7 25/02/20 Design Freeze
R6 17/01/20 Design Freeze
. . R4 08/11/19 Design Freeze
Potential to incorporate a R3 06/0919  Revision 3
blue roof system. R2 21/06/19 Revision 2
. R1 20/05/19 Revision 1 - 18 Floors
Assuming 150 mm deep 25/04119  Firstissue
Permavoid system this Revsion ___Date Descripton
would offer attenuation Staus Rev.
volume of 109 m3. Hondo Enterprises R7

Client

Hondo Enterprises

Project:

Pope's Road Development

Drawing Title:

GA L9 NINTH & ELEVENTH
FLOOR

Drawing No.

PRD-11-080

Scale: 1200 @ A1 oawnsy  MZ, SC, PK,
CF

Date:  25/02/20 Checked By: MZ
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General Notes:

1 t
(| JJ Drawing to be read in conjunction with the
et specification and all relevant drawings.

Do not scale from this drawing.
Contractor to check all dimensions on site. Adjaye

Associates to be advised of any discrepancies
between this drawing and site conditions immediately.

POPE'S ROAD

G/  BRIXTONSTATION ROAD

9

R7 25/02/20 Design Freeze

R6 17/01/20 Design Freeze

R4 08/11/19 Design Freeze

R3 06/09/19 Revision 3

R2 21/06/19 Revision 2

R1 20/05/19 Revision 1 - 18 Floors

25/04/19 First issue
Revision Date Description
- Status: Rev.
[ - — < \ Hondo Enterprises R7
Potential to incorporate a ot

blue roof system.
Assuming 150 mm deep
Permavoid system this
would offer attenuation
volume of 64 m3.

Hondo Enterprises

Project:

Pope's Road Development

Drawing Tite:

GA L21 ROOF PLAN

Drawing No.

PRD-11-140
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