London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details

Site Code Newham Leisure Centre, N10.SA3

Address Newham Leisure Centre, Prince Regent Lane, E13 8
Area 7.74ha

Current land use

Leisure centre including a swimming pool, outdoor and indoor athletics tracks,
studios, a gymnasium, a mixed-use games area, a sports hall, playing pitches,
an outdoor football stadium and a car park.

Proposed land use

Residential, open space, childcare facility and leisure uses.

Flood Risk
Vulnerability

Mixed - More vulnerable, less vulnerable and water compatible development.

Sources of flood risk

Location of the site
within the
catchment

The site is located in the London Management Catchment. The catchment
area is 1487km=2 and is very densely populated. The site lies approximately
1.8km east of the River Lea and 1.2km north of the River Thames. The site is
located within a very urbanised part of the catchment.

The site is located within the south of Plaistow. It comprises Newham Leisure
Centre, Prince Regent Lane Playing Fields and Terrence MacMillan Stadium.
The site is bordered by Prince Regent Lane and residential streets to the
east. To the north, the site is bordered by the playing fields of Cumberland
Community School. To the west the site is bordered by Gateway Surgical
Centre and Newham Centre for Mental Health/The Coborn Centre for
Adolescent Mental Health. To the south the site is bordered by Newham Way
(A13).

Topography

Environment Agency 1m resolution LiDAR across the site shows that
topography varies. The site area is comprised of predominantly open space,
however the surrounding area is heavily urbanised and LiDAR data is unlikely
to be representative of the actual topography, which may have an impact on
some of the flood risk datasets used in the assessment. The lowest
elevations are found along parts of the site border and to the northern edge
of the Prince Regent Lane Playing Fields at around 1.2m AOD. The rest of the
site lies higher at around 1.8 to 2.1m AOD. The carpark lies at a lower
elevation of between 1.6 and 1.7m AOD.

Existing drainage
features

The site is located 1.7km east of the lower section of the River Lee, and
approximately 2km north from the River Thames. There are no drainage
ditches within the site. The site likely drains into the urban surface water
sewer network.

Critical Drainage
Area

The site is bordered to the south by Critical Drainage Area Group4_039. This
is described as ponding at the A13 underpass beneath Prince Regent Lane
(A112), Newham.

Fluvial and tidal

The proportion of site at risk FMfP:

FZ3 - 0%
FZ2 - 81%
FZ1 - 19%

The Flood Zone values quoted show the percentage of the site at flood risk
from that particular Flood Zone/event, including the percentage of the site at




flood risk at a higher risk zone. This is because the values quoted are the
area covered by each Flood Zone/extent within the site boundary. For
example: Flood Zone 2 includes Flood Zone 3. Flood Zone 1 is the remaining
area outside Flood Zone 2 (FZ2+ FZ1 = 100%).

Available data:

Proportion of the sites at flood risk are determined from the Environment
Agency’s Flood Map for Planning Flood Zones. This represents the
undefended scenario.

Therefore, the defended scenario outputs have been reported as a more
accurate representation of the flood risk in Newham due to the presence of
flood defence structures.

Flood defence structures along the Thames are designed to protect to a 0.1%
AEP flood event, during the defended scenario there is no out of bank
flooding from the Thames (including and up to the 0.1% AEP event).

Therefore, the EA’s Reduction in Risk of Flooding from Rivers and Sea due to
Defences dataset extent has been used to assess the area of the site located
within this extent. The dataset shows the area where there is a reduction in
risk of flooding from rivers and sea due to flood defences, taking into account
the condition they are in.

Flood characteristics:

The site is located within a Reduction of Flooding from Rivers and Sea due to
Defences area. This means that the site is shown to benefit from defences
(although may still be at some risk).

Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 1.5%

Max depth - 0.3-0.6m

Max velocity - 0.25-0.5m/s

1% AEP - 5.2%

Max depth - 0.3-0.6m

Max velocity - 0.25-0.5m/s

0.1% AEP - 25.4%

Max depth - 0.6-0.9m

Max velocity - 1-2m/s

The % SW extents quoted show the % of the site at surface water risk from
that particular event, including the percentage of the site at flood risk at a
higher risk zone (e.g. 100-year includes the 30-year %).

The Environment Agency’s Risk of Flooding from Surface Water mapping was
used in this assessment.

Description of surface water flow paths:

The site is affected by surface water flooding in the 3.3%, 1% and 0.1% AEP
events. In the 3.3% AEP event, surface water flooding only covers 1.5% of
the site. Water ponds in a small area of the site in the carpark at the centre
of the site. Flood depths are up to 0.6m, with the deepest depths at the
centre of the ponding, where ground levels are slightly lower. velocities are
<0.5m/s. The resulting flood hazard varies from “Very Low”/”Caution” to
“Danger for Some”.

Flooding during the 1% AEP event covers 5.2% of the site. Ponding in the
carpark area (at the centre of the site) increases. There is additional flooding
along the eastern border of the site and in the north-eastern corner of the
running track. Flood depths are up to 0.6m. Most of the flood depths are 0.15
to 0.3m with smaller areas of flooding up to 0.6m in the centre of the




ponding. The water generally flows at <0.25m/s with smaller areas of 0.25 to
0.5m/s. Flood hazard during this event varies from “Very Low”/"Caution” to
“Danger for Some”.

In the 0.1% AEP event, flooding covers 25.4% of the site. Again, ponding
occurs in the carpark, around the running track, along the eastern border
and additionally on the northern side of the football pitches. There is also a
large area of ponding towards the north-eastern corner of the playing fields.
Flood depths vary from 0.15 to 0.9m. Most of the flooding within the site is
between 0.15 and 0.3m in depth with areas of deeper flooding at the centre
of the ponding. The water generally flows at 0 to 0.25m/s with smaller areas
with water moving at 0.25 to 0.5m/s and a very small area with water
flowing at up to 2.00m/s. This area is the footpath between the carpark and
the running track. Flood hazard during the event varies from “Very
Low"”/"Caution” to “"Danger for Most”.

Reservoir

The majority of the site is at risk of Dry Day reservoir flooding from the King
George V and William Girling Reservoirs according to the Environment
Agency’s reservoir flood mapping. Both reservoirs are managed by Thames
Water and are deemed as high-risk. During the Wet Day scenario, the entire
site is at risk of flooding from the following reservoirs: Banbury, King George
V, Lockwood and William Girling. The majority of the site (excluding the
north-eastern border) is at risk of flooding from the following reservoirs in
the Wet-Day scenario: High Maynard, Queen Elizabeth II, Walthamstow
No.4, Walthamstow No.5, Warwick East and Wraybury. All of these reservoirs
are owned by Thames Water and are all deemed as high-risk.

Despite the risk being residual, in the very unlikely event that the reservoirs
fail, it is predicted that there is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m
resolution grid squares.

The southern half of the site is shown to have negligible risk of groundwater
flooding in this area, and any groundwater flooding incidence has a chance of
less than 1% annual probability of occurrence. The northern part of the site
(where the running track is located) is shown to have a moderate risk of
groundwater flooding in this area, and any groundwater flooding incidence
has a 1% annual probability of occurrence. Further consideration of the local
level of risk and mitigation is recommended.

Sewers

The site is located within two postcode areas. The E13 8 postcode has 293
and the E16 3 postcode has 206 incidences of sewer flooding according to the
Thames Water Hydraulic Sewer Flood Risk Register.

The site is located within the Beckton sewer catchment. Newham was
identified as a high risk catchment as part of Thames Water’s Drainage and
Wastewater Management Plan. The strategic plan for this risk zone identifies
a series of solutions and targets which include, for example, network
improvements, and property level protection measures to prevent buildings
from flooding. It is recommended that developers seek advice from Thames
Water during early development stages so that they ensure that development
aims to help achieve these targets.

Flood history

The Environment Agency’s historic flooding and recorded flood outlines
datasets do not record any flooding within the site or surrounding area.

Newham Borough Council’s flood records show no flooding within the site.
The nearest recorded flood incident occurred on Prince Regent Lane
(approximately 40m west of the site) in 2012. This flooding is thought to
have been caused by blocked road gullies and the maximum flood depth is
thought to have been 100mm.

Flood risk management infrastructure



https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management
https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management

Defences

The Environment Agency’s AIMS dataset shows there are no formal flood
defences within the site. The nearest flood defences are situated along both
banks of Bow Creek (River Lee) approximately 1.75km west of the site.
These consist of flood walls and embankments. The design standard of
protection of these defences is 1000 years.

The area is also protected by the Thames Barrier and secondary tidal
defences along the Thames frontage and River Lea. These include tidal
embankments and tidal flood walls. The design standard of protection of
these defences is 1000 years

Residual risk

The site is at residual risk from an overtopping or breach of defences along
the River Lee and River Thames.

The Environment Agency’s Thames Estuary Upriver Breach Assessment
model was used within this assessment of tidal flooding and is described
below.

0.5% AEP tidal 2005 epoch event proportion of site at risk — 45.2%
0.5% AEP tidal 2100 epoch event proportion of site at risk - 61.0%

The southern/western section of the site is flooded in the 2005 epoch 0.5%
AEP Thames Upriver Tidal Breach event. Flood depths across these areas of
the site vary up to 0.77m. Flooding is deepest where there are topographical
lows in the site, mainly along the site border. The velocity of flooding is
0Om/s. The flood hazard classification within the site varies from ‘Very Low’ to
‘Danger for Most'.

Flooding encroaches onto more of the site during the 2100 epoch 0.5% AEP
Thames Upriver Tidal Breach event. It is predicted that this flooding will
additionally affect the leisure centre building and parts of the running track.
Flood depths across the site vary from 0.002 to 0.95m. The velocity of
flooding is largely O0m/s with very small areas of velocities up to 0.75m/s
along the southern site border. During this event, the flood hazard
classification within the site varies from ‘Very Low’ to ‘Danger for Most'.

It is noted that LiDAR for the site and surrounding area may not appear to
accurately represent the topography, and it is likely that some areas
identified as being at higher elevation and outside of the flooded area may
actually be at risk.

Flood defences along the Thames are designed to protect to a 0.1% AEP
flood event. The current condition of the defences are unknown, but a breach
of defences is believed to be very unlikely.

The residual risk to the site posed by failure of flood defences, including
overtopping and breach must be considered in a site-specific Flood Risk
Assessment. Maintenance arrangements (including funding mechanisms) for
the defences will need to be demonstrated for the lifetime of the
development, this will need to include how the existing defences can be
improved and fixed.

Emergency planning

Flood warning

The southern half of the site is located in an Environment Agency Flood
Warning and Flood Alert area. It is located within the ‘063WAT233N Tidal
Thames in the boroughs of Havering, Barking, Dagenham and Newham' Flood
Alert Area.

The southern half of the site is also located in the ‘Tidal Thames at Mill Meads
and East Plaistow’ and ‘Tidal Thames at Beckton’ Flood Warning Areas.

Access and egress

Vehicular and pedestrian access and egress to the site is currently via Prince
Regent Lane to the west. There is additional pedestrian access via a walkway
over Newham Way. According to the Newham Draft Local Plan (2022)
additional pedestrian and vehicular access to the site from the north via




Bennet Road and Maybury Road is proposed. Pedestrian access via a cycle
path to the south-east is also proposed.

Safe access and egress is possible via Maybury Road, then travelling north on
Prince Regent Lane during the 2005 (present day) epoch and 2100 (climate
change) epoch Thames Tidal breach events. The hazard classification along
Maybury Road during both epoch tidal breach events is ‘Very Low’. Maybury
Road can be used to travel north and out of the flood extent.

During the 3.3% AEP surface water event, access and egress is possible via
all previously mentioned routes. However, there is some ponding, of
approximately 150m in length, directly north of the site access and egress
point on Prince Regent Lane. This flooding is at depths of between 0.15 and
0.6m, with the majority of flooding moving at a velocity of 0 to 0.25m/s. This
flooding has a hazard rating of up to ‘Danger for Most'. It is likely that
vehicular access and egress may be possible during this event.

During the 1% AEP event, the aforementioned ponding on Prince Regent
Lane increases in size. Vehicular and pedestrian access and egress via
Maybury/Bennett Road, travelling north along Prince Regent Lane may be
possible during this event.

During the 0.1% AEP event, there is further ponding on Prince Regent Lane
with depths of up to 1.2m. Flood water moves at a speed of up to 2.0m/s
and the resulting hazard rating is ‘Danger for Most’ in large parts of the road.
Flooding also increases on Bennett and Maybury Road. The hazard
classification on Maybury Road is largely “Very Low"”. Therefore, vehicular
and pedestrian access and egress via Maybury Road, then travelling north
along Prince Regent Lane, may be possible in this event.

During the surface water 1% AEP plus 40% allowance for climate change
(design) event, the extent, velocity and hazard rating of flooding is similar to
the 0.1% AEP event. Flood hazard rating along Maybury Road is largely ‘Very
Low’. Therefore, access and egress via Maybury Road, travelling north along
Prince Regent Lane may be possible during the event.

Dry Islands

The site is not located on a dry island.

Climate change

Implications for the
site

Management Catchment: London Management Catchment

Increased storm intensities due to climate change may increase the extent,
depth, velocity, hazard, and frequency of both fluvial and surface water
flooding.

Tidal Breaches:

In comparison to the 2005 epoch Thames Tidal Upriver 0.5% AEP event,
during the 2100 epoch 0.5% AEP event, there is further flooding to the east
and north of the site. The amount of flooding with a hazard rating ‘Danger for
Most’ increases, and flood depths and velocities also increase.

The 2100 epoch Thames Tidal Upriver 0.5% AEP event encroaches onto
60.97% of the site. Flooding mostly affects the southern half of the site but
there is also some flooding to the northern half. Flood depths range from
0.02 to 0.89m and flood hazard rating ranges from ‘Very Low’ to ‘Danger for
Most’. It is noted that LiDAR for the site does not appear to accurately
represent the topography, and it is likely that some areas identified as being
at higher elevation and outside the flooded area may actually be at risk.

Surface Water:

The latest climate change allowances have also been applied to the Risk of
Flooding from Surface Water map to indicate the impact on pluvial flood risk.
The 1% AEP plus 40% climate change corresponds to the 1% AEP upper end
allowance for peak rainfall intensity for the 2070s epoch and is therefore the
‘design event’ scenario.




In the 1% AEP plus 40% climate change event the flood extent increases
from the 1% AEP event. The flood extent is very similar to the 0.1% AEP
event. Ponding increases in the southern half of the site and also around the
running track in the northern half of the site. Flood depths remain largely the
same as the 1% AEP event. In one small area, depths increase from around
0 to 0.6m (1% AEP event) to 0.65m in the 1% AEP +40% climate chance
event. This shows that the site is somewhat sensitive to increases in pluvial
flooding due to climate change.

Development proposals at the site must address the potential changes
associated with climate change and be designed to be safe for the intended
lifetime. The provisions for safe access and egress must also address the
potential increase in severity and frequency of flooding.

Requirements for drainage control and impact mitigation

Broad-scale
assessment of
possible SuDS

Geology & Soils

e Geology at the site consists of:
o Bedrock - Bedrock geology of the site is the London Clay
Formation (clay, silt and sand). This is sedimentary bedrock.
o Superficial - The superficial geology of the southern half of the
site is Alluvium (clay, silt, sand and peat) which is a
sedimentary superficial deposit formed of unconsolidated
detrital material deposited by a body of running water.
o Superficial geology in the northern tip of the site is Taplow
Gravel Member (sand and gravel) which is a sedimentary
superficial deposit.
e Soils at the site consist of:
o Inthe southern half of the site: Loamy and clayey soils of coastal
flats with naturally high groundwater.
o In the northern tip of the site: Loamy soils with naturally high
groundwater.

SuDS

e The southern half of the site is shown to have negligible risk of
groundwater flooding. The northern part of the site (where the running
track is located) is shown to have a moderate risk of groundwater
flooding. This should be confirmed through additional site investigation
work. Below ground development such as basements may still be
susceptible to groundwater flooding.

e BGS data indicates that the underlying geology is a mixture of clay, silt
and sand with superficial deposits also containing peat and gravel. This
ground is likely to have highly variable permeability. This should be
confirmed through infiltration testing. Off-site discharge in accordance
with the SuDS hierarchy may be required to discharge surface water
runoff from the site.

e The site is not located within a Groundwater Source Protection Zone
and there are no restrictions over the use of infiltration techniques with
regard to groundwater quality.

e The site is not located within a Nitrate Vulnerable Zone.

e The site has areas within its boundary designated by the Environment
Agency as being a historic landfill site. A thorough ground investigation
will be required as part of a detailed site-specific FRA, to determine
potential mitigation for contamination and the impact this may have on
SuDS. As such, proposed SuDS should be discussed with the relevant
stakeholders (LPA, LLFA and EA) at an early stage to understand
possible constraints.

e Surface water discharge rates should not exceed pre-development
discharge rates for the site and should be designed to be as close to
greenfield runoff rates as reasonably practical in consultation with the
LLFA. It may be possible to reduce site runoff by maximising the
permeable surfaces on site using a combination of permeable surfacing
and soft landscaping techniques.




The Risk of Flooding from Surface Water (RoFSW) mapping indicates
the presence of surface water flow paths during the 1% AEP +40%
climate change event. Existing flow paths should be retained and
integrated with blue-green infrastructure and public open space.

If it is proposed to discharge runoff to a watercourse or sewer system,
the condition and capacity of the receiving watercourse or asset should
be confirmed through surveys and the discharge rate agreed with the
asset owner.

Development at this site should not increase flood risk either on or off
site. The design of the surface water management proposals should
take into account the impacts of future climate change over the
projected lifetime of the development.

Opportunities to incorporate source control techniques such as green
roofs, permeable surfaces and rainwater harvesting must be considered
in the design of the site.

Opportunities for
wider sustainability
benefits and
integrated flood risk
management

Implementation of SuDS at the site could provide opportunities to
deliver multiple benefits including volume control, water quality,
amenity and biodiversity. This could provide wider sustainability
benefits to the site and surrounding area. Proposals to use SuDS
techniques should be discussed with relevant stakeholders (LPA, LLFA
and EA) at an early stage to understand possible constraints.
Development at this site should not increase flood risk either on or off
site. The design of the surface water management proposals should
take into account the impacts of future climate change over the
projected lifetime of the development.

Opportunities to incorporate source control techniques such as green
roofs, permeable surfaces and rainwater harvesting must be considered
in the design of the site.

SuDS are to be designed so that they are easy to maintain, and it should
be set out who will maintain the system, how the maintenance will be
funded and should be supported by an appropriately detailed
maintenance and operation manual.

NPPF and planning implications

Exception Test
requirements

The Local Authority will need to confirm that the Sequential Test has been
carried out in line with national guidelines. The Sequential Test will need to
be passed before the Exception Test is applied.

The NPPF classifies residential development and non-residential institutions
including childcare facilities as ‘More Vulnerable’ development. Leisure uses
are classed as ‘less vulnerable development,’ and open space as ‘water
compatible development.’ As there are several flood risk vulnerability
classifications for this site, the most vulnerable type is the one taken into
consideration for the Exception Test.

As the site is within Flood Zone 2, and classified as ‘More Vulnerable’, the
Exception Test is required for this site.

Requirements and
guidance for site-

specific Flood Risk
Assessment

Flood Risk Assessment:

Section 2 of the Level 2 SFRA and Sections 7 and 8 of the Level 1 SFRA have
more guidance on this section and any relevant policies and information
applicable to development within LBN.

Consultation with the London Borough of Newham, Thames Water, and
the Environment Agency should be undertaken at an early stage.

At the planning application stage, a site-specific Flood Risk Assessment
(FRA) will be required as the proposed development site is at tidal flood
risk from the 2005 epoch 0.5% AEP breach event and the 2100 epoch
0.5% AEP and 0.1% AEP breach event of the River Thames, and is
shown to be at surface water flood risk in the 1% AEP, 1% AEP plus
40% CC and 0.1% AEP events.




As part of the London Plan policy SI12 on Flood Risk Management, flood
risk should be recognised as an important consideration as part of all
development proposals, and it sets out the strategic approach in London
to manage flood risk. This includes the expectation that flood risk from
all sources is managed in a cost-effective way.

Development plans should use the Mayor’s Regional Flood Risk
Appraisal and their SFRA, as well as the Local Flood Risk Management
Strategies to identify cumulative flood risk issues. As part of the London
Plan policy SI13 and LBN SuDs guidance, all development proposals are
required to include a Surface Water Drainage Strategy along with their
FRA. This aims to achieve greenfield run-off rates and ensure surface
water run-off is managed as close to source as possible. It should also
promote an integrated approach to water management. Drainage
should be designed and implemented in ways that promote multiple
benefits.

All sources of flooding should be considered as part of a site-specific
flood risk assessment and ensure that this flood risk is minimised and
mitigated. Residual flood risk must be addressed. In particular, an
assessment of the Thames Tidal breach model will be required to
determine the fluvial risk to the site. Careful consideration will also need
to be given to the surface water flood risk on site.

Developers should consult with Thames Water to ensure that the
development aims to help achieve the targets of the Drainage and
Wastewater Management Plan.

Any FRA should be carried out in line with the National Planning Policy
Framework; Flood Risk and Coastal Change Planning Practice Guidance;
London Borough of Newham Council’'s Local Plan Policies and
Sustainable Drainage Design and Evaluation Guide for developers.
Development plans and development proposals should contribute to the
delivery of the measures set out in Thames Estuary 2100 Plan, including
the production of Riverside Strategies by Local Authorities as laid out
by the TE2100 Plan to improve flood risk management in the vicinity of
the river.

Guidance for site design and making development safe:

The developer will need to show, through an FRA, that future users of
the development will not be placed in danger from flood hazards
throughout its lifetime. It is for the applicant to show that the
development meets the objectives of the NPPF’s policy on flood risk.
For example, how the operation of any mitigation measures can be
safeguarded and maintained effectively through the lifetime of the
development. (Para 048 Flood Risk and Coastal Change PPG).

Should built development be proposed within the 0.5% AEP tidal
breach extent or 1% AEP surface water flood extent, careful
consideration will need to be given to flood resistance and resilience
measures.

The risk from surface water flow routes should be quantified as part of
a site-specific FRA, including a drainage strategy, so runoff
magnitudes from the development are not increased by development
across any ephemeral surface water flow routes. A drainage strategy
should help inform site layout and design to ensure runoff rates are as
close as possible to greenfield rates.

Planning permission is required to surface more than 5 square metres
of a front garden using a material that cannot absorb water.
Arrangements for safe access and egress will need to be
demonstrated for the 0.5% AEP tidal event and surface water events
with an appropriate allowance for climate change, using the depth,
velocity, and hazard outputs.

Consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site.

Flood resilience and resistance measures should be implemented
where appropriate during the construction phase, e.g. raising of floor




levels. These measures should be assessed to make sure that
flooding is not increased elsewhere. If the floor levels cannot be raised
to meet the minimum requirements, developers will need to:

e raise them as much as possible

e consider moving vulnerable uses to upper floors

¢ include extra flood resistance and resilience measures.

e Other examples of flood resistance and resilience measures include:

e using flood resistant materials that have low permeability to at
least 600mm above the estimated flood level

e making sure any doors, windows or other openings are flood
resistant to at least 600mm above the estimated flood level

e by raising all sensitive electrical equipment, wiring and sockets
to at least 600mm above the estimated flood level.

e The scale of development/s in this catchment is likely to require
upgrades of the water supply network infrastructure. It is
recommended that the Developer and the Local Planning Authority
liaise with Thames Water at the earliest opportunity to agree a
housing phasing plan. Failure to liaise with Thames Water will increase
the risk of planning conditions being sought at the application stage to
control the phasing of development in order to ensure that any
necessary infrastructure upgrades are delivered ahead of the
occupation of development. The housing phasing plan should
determine what phasing may be required to ensure development does
not outpace delivery of essential network upgrades to accommodate
future development/s in this catchment. The developer can request
information on network infrastructure by visiting the Thames Water
website.

e The design and layout of the site should take account of risk of
flooding from all sources and meet the requirements of Local Plan
Policy CE7. Sustainable drainage should be considered from the outset
and meet the requirements of Local Plan Policy CE8. For more
information on these policies, please refer to Section 8 of the Level 1
SFRA report.

e London City Airport can provide comment on planning applications or
development proposals within 13km of the airport which include
landscaping schemes that may attract birds to the site. Early
consultation with London City Airport is recommended for any site
which incorporates SuDS, open water and landscaping which will
impact local biodiversity.

Key messages

The site is shown to be at significant risk of flooding in Flood Zone 2, it at risk of flooding during the
3.3%, 1% and 0.1% AEP surface water food events and is at risk of flooding if there Thames was to
breach its bank and defences were to fail. The development may be able to proceed if:

A carefully considered and integrated flood resilient and sustainable drainage design is
put forward, with development to be steered away from the areas identified to be at risk
of surface water flooding within the site.

‘More Vulnerable’ development, like residential, proposed within Flood Zone 2 will
require the Exception Test to be passed.

A site-specific Flood Risk Assessment that demonstrates that site users will be safe in

the 0.5% AEP tidal, 1% AEP fluvial and the 1% AEP surface water event, including an

allowance for climate change. If this is not possible, an appropriate Flood Warning and
Evacuation Plan is needed. This site will heed a specific Flood Warning and Evacuation
Plan.

If flood mitigation measures are implemented then they are test to ensure that they will
not displace water elsewhere (for example, if land is raised to permit development on
one area, compensatory flood storage will be required in another).

Mapping Information



https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.
https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.

The key datasets used to make planning recommendations regarding this site were the broadscale 2D
modelling outputs from the Environment Agency’s Flood Map for Planning, the Environment Agency’s
Risk of Flooding from Surface Water map and the Environment Agency’s Thames Estuary Upriver
Breach Assessment model. More details regarding data used for this assessment can be found below.

Flood Zones

Flood Zones 2 and 3 have been taken from the Environment Agency’s Flood
Map for Planning mapping. Modelled tidal breach flood extents have been taken
from the Environment Agency’s Thames Estuary Upriver Breach Assessment
model.

Climate change

Tidal climate change has been assessed using the 2100 epoch results from the
Environment Agency’s Thames Estuary Upriver Breach Assessment model.
The latest climate change allowances (updated May 2022) have also been
applied to the Risk of Flooding from Surface Water map to indicate the impact
on pluvial flood risk.

Fluvial depth,
velocity and hazard

mapping

Tidal - This has been assessed using the 2100 epoch results from the
Environment Agency’s Thames Estuary Upriver 2017 Breach Assessment
model.

Surface Water

The Risk of Flooding from Surface Water map has been used to define areas
at risk from surface water flooding.

Surface water
depth, velocity and
hazard mapping

The surface water depth, velocity, and hazard mapping for the 3.3%, 1% and
0.1% AEP events (considered to be high, medium, and low risk) have been
taken from Environment Agency’s RoFSW, which have been uplifted for climate
change.




London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details

Site Code N2.SA1

Address North Woolwich Gateway, Pier Road, North Woolwich, E16 2
Area 2.46ha

Current land
use

Former railway station last used as a museum, and vacant brownfield land.

Proposed land
use

Residential, employment, community facilities and open space.

Flood Risk
Vulnerability

Mixed — ‘More vulnerable,’ ‘Less Vulnerable’ and ‘Water Compatible’

Sources of flood risk

Location of the
site within the
catchment

The site is located within North Woolwich to the south-east of Newham. The
site is bounded by the River Thames to the south and the A117 Pier Road/
Dockland Light Railway (DLR) line to the north-east. The west of the site is
bounded by industrial buildings, including the Store Road Pumping Station,
which are accessed via Store Road.

There are a number of transport infrastructure services within the site. This
includes the north entrance of the Woolwich foot tunnel, and adjacent to the
southern site boundary, the A117 Pier Road runs from east to west within the
site. The North Woolwich terminal of the Woolwich Ferry service is located
approximately 80m south of the site.

The site is located in the London Management Catchment. The catchment is
1487km? and is very densely populated. The site is adjacent to the River
Thames and is 300m south of the King George V Dock (as part of the Royal
Docks). The site is located within a very urbanised part of the catchment.

Topography

Environment Agency 1m resolution LiDAR across the site shows that
topography varies. The site area is a densely developed urban area and LiDAR
data is unlikely to be representative of the actual site topography, this may
have an impact on some of the flood risk datasets used in the assessment.

Site elevations vary between 1.75 and 5.34mAOD. The southern half of the site
has a significantly higher elevation, as the land surrounding Pier Road has been
raised to between 4.20 and 5.34mAOQOD. The elevations across the rest of the
site are significantly lower, with the gently site sloping downwards to the north
west with a gradient under 2%. The lowest elevations within the site
(1.75mAOD) is found in the north western tip of the site.

Existing
drainage
features

The site is located approximately 3m north of the River Thames. The King
George V Dock (part of the Royal Docks) is approximately 300m north of the
site. No drainage ditches or ordinary watercourses are found within the site.

Critical
Drainage Area

The site is not located within a CDA.




Fluvial and tidal

The proportion of site at risk FMFP:

FZ3 - 100%
FZ2 - 100%
FZ1 - 0%

The Flood Zone values quoted show the percentage of the site at flood risk
from that particular Flood Zone/event, including the percentage of the site at
flood risk at a higher risk zone. This is because the values quoted are the area
covered by each Flood Zone/extent within the site boundary. For example:
Flood Zone 2 includes Flood Zone 3. Flood Zone 1 is the remaining area outside
Flood Zone 2 (FZ2+ FZ1 = 100%).

Available data:

Proportion of the sites at flood risk are determined from the Environment
Agency’s Flood Map for Planning Flood Zones. This represents the undefended
scenario.

Therefore, the defended scenario outputs have been reported as a more
accurate representation of the flood risk in Newham due to the presence of
flood defence structures.

Flood defence structures along the Thames are designed to protect to a 0.1%
AEP flood event, during the defended scenario there is no out of bank flooding
from the Thames (including and up to the 0.1% AEP event).

Therefore, the EA’s Reduction in Risk of Flooding from Rivers and Sea due to
Defences dataset extent has been used to assess the area of the site located
within this extent. The dataset shows the area where there is a reduction in
risk of flooding from rivers and sea due to flood defences, taking into account
the condition they are in.

Flood characteristics:

Almost the entire site is located within the Reduction in Risk of Flooding from
Rivers and Sea due to Defences area. The area not within this extent is the
southern-most edge of the site, bordering the River Thames. This means the
site benefits from defences (although may still be at some risk).

Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 0.0%

1% AEP - 0.4%

Max depth - 0.15-0.30m

Max velocity - 0.25-0.50m/s

0.1% AEP - 9.0%

Max depth - 0.3-0.6m

Max velocity - 0.50-1.00m/s

Proportion of site at risk (ICM model):
3.3% AEP - 0.8%

Max depth - 0.27m

Max velocity - 0.09m/s

1% AEP - 0.8%

Max depth - 0.27m

Max velocity - 0.09m/s

0.1% AEP - 4.3%

Max depth - 0.32m

Max velocity - 0.16m/s




The % SW extents quoted show the % of the site at surface water risk from
that particular event, including the percentage of the site at flood risk at a
higher risk zone (e.g. 100-year includes the 30-year %).

The Silvertown ICM surface water model was used in the assessment of surface
water flooding.

Where ICM modelling is available, this modelling is more detailed assessment
of surface water flood risk, and should take precedence over the RoFfSW
dataset.

Description of surface water flow paths:
The site is affected by surface water flooding in all AEP events.

During the 3.3% AEP event, surface water flooding only covers just 0.8% of
the site. This floodwater is concentrated as a small area of surface water
pooling to the south-west of the site, located just to the north of Pier Road.
This flooding has a relatively shallow depth (0.27m maximum depth) and slow
velocity (0.09m/s maximum velocity), with associated hazard rated as ‘very
low’ or ‘danger for some.’

In the 1.0% AEP event, surface water flooding across the site is almost
identical to the 3.3% AEP event, with similar flood depths, velocities and
associated hazard ratings.

In the 0.1% AEP event, surface water flooding occurs over a slightly larger
proportion of the site (equivalent to 4.3% of the total site area). During this
event, floodwater pools across four separate isolated ponds across the site.
Three of these pools are located to the south-west of the site surrounding Pier
Road, and one within a car park to the north of the site. This flooding has a
depth of 0.32m, with a maximum velocity of 0.16m/s, and associated hazard
rated as ‘very low’ or ‘danger for some.’

Reservoir

According to the Environment Agency’s ‘Risk of Flooding from Reservoirs’
mapping, the north western corner of the site is at risk of flooding during the
‘dry day’ reservoir flood. This risk is posed by the William Girling Reservaoir,
which is managed by Thames Water.

During the ‘wet day’ scenario, the entire site is at risk from the following
reservoirs: King George V, Lockwood and William Girling. The majority of the
site — almost all the site except Pier Road to the south east of the site - is at
risk of flooding from the Banbury reservoir. Additionally, the north-west corner
of the site is at risk from the Walthamstow No.4 and Walthamstow No.5.
reservoirs. All of these reservoirs are managed by Thames Water.

These reservoirs are deemed as high-risk, and in the very unlikely event that
the reservoirs fail, it is predicted that there is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m
resolution grid squares.

The majority of the site is classed as having a ‘low’ risk of groundwater
flooding, with any groundwater flooding incidence having a chance of greater
than 1% annual probability of occurrence.

A small portion of the south of the site parallel to the River Thames is classed
as having a negligible risk of groundwater flooding, so any groundwater
flooding incidence has a less than 1% annual probability of occurrence.

There will be a remote possibility that incidence of groundwater flooding could
lead to damage to property or harm to other sensitive receptors at, or near,
this location.




Sewers

The site is located within a postcode area with 94 incidences of sewer flooding,
according to the Thames Water Hydraulic Sewer Flood Risk Register.

The site is located within the Beckton sewer catchment. Newham was identified
as a high risk catchment as part of Thames Water’s Drainage and Wastewater
Management Plan. The strategic plan for this risk zone identifies a series of
solutions and targets which include, for example, network improvements, and
property level protection measures to prevent buildings from flooding. It is
recommended that developers seek advice from Thames Water during early
development stages so that they ensure that development aims to help achieve
these targets.

Flood history

According to the Environment Agency’s Recorded Flood Outlines dataset, there
has been one recorded incident of flooding within the site. This occurred in
January 1928, and occurred due to the overtopping of the River Thames
defences which were in place at the time. This flooding was concentrated to the
south of the site surrounding the A117 Pier Road. It is unknown how many
properties were affected by this flooding. Please note that since this flood event
occurred, there have been several changes to site topography and upgrades to
flood defences surrounding the River Thames.

According to the London Borough of Newham'’s historic flood incident database,
have been no recorded flooding incidents within the site itself.

Flood risk management infrastructure

Defences

The Environment Agency AIMS dataset shows that the site is protected by
formal flood defences along the River Thames. The area is protected by the
Thames Barrier and secondary tidal defences along the Thames frontage.
These include tidal flood gates and tidal flood walls. The design standard of
protection of these defences is 1000 years.

Residual risk

The site is at residual risk from an overtopping or breach of defences along the
River Thames.

The Environment Agency’s Thames Estuary Downriver Breach Assessment
model was used within this assessment of tidal flooding.
0.5% AEP tidal present day event proportion of site at risk — 99.4%

0.5% AEP tidal 2115 epoch event proportion of site at risk — 99.4%

0.1% AEP tidal present day epoch event proportion of site at risk -
99.4%

0.1% AEP tidal 2115 epoch event proportion of site at risk — 99.4%

The site is almost entirely flooded during the present day 0.5% AEP Thames
Tidal Breach event (99.4% flooded). Flood depths across the site extend to a
maximum of 2.36m, with flood depths highest to the north of the site,
corresponding with the topographically lowest area within the site. Floodwater
velocities are most rapid, extending up to 3.25m/s parallel to the north-east
site boundary, with water funnelling along the existing DLR railway line.
However, floodwater velocities across the centre of the site are still reasonable
fast, with velocities of at least 1.0m/s. The resulting flood hazard classification
varies from ‘Very low’ to ‘danger for all.” Flood hazard is rated as ‘danger for
all” adjacent to the north-eastern and southern site boundaries, and ‘danger for
most’ across the centre of the site. Flood hazard is rated as either ‘danger for
some’ or ‘very low’ for a small area of the site located to the north of Pier
Road. It is noted that Lidar for the site will likely not accurately represent the
topography, and it is likely that some areas identified as being at higher
elevation may actually be at a higher risk of flooding.

During the present day 0.1% AEP Thames Tidal Breach event (99.4%), flood
depths and velocities now extend to 2.51m and 3.37m/s. Flood hazard during
this event is rated as ‘danger for all’ across a greater proportion of the site
relative to the 0.5% AEP present day event.



https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management
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The site is almost entirely located within the 2100 epoch 0.5% AEP event
Thames tidal upriver breach extent which is described in the climate change
section below.

Flood defence structures along the Thames are designed to protect to a 0.1%
AEP flood event. The current condition of the defences are unknown, but a
breach of defences is very unlikely.

The residual risk to the site posed by failure of flood defences, including
overtopping and breach must be considered in a site-specific Flood Risk
Assessment. Maintenance arrangements (including funding mechanisms) for
the defences will need to be demonstrated for the lifetime of development, this
will need to include how the existing defences can be improved and fixed.

Emergency plann

ing

Flood warning

The site is located within Environment Agency flood warning area
(063FWT23RDockA) which extends around River Thames from the Beckton
Sewage works to the River Lea.

There are also two Environment Agency flood alert areas located within the
site. The entire site is located within Environment Agency flood alert area
063WAT233N, which extends surrounding the River Thames including areas in
the boroughs of Havering, Barking and Dagenham, and Newham. Additionally,
the southern half of the site is located in flood alert area 063WAT23East
surrounding the River Thames riverside from Dartford Creek and The Mardyke
to the Thames Barrier.

Access and
egress

Access and egress to the site is currently possible via a number of routes. The
site can be exited to the west along the A117 Pier Road, and then onto Henley
Road and Factory Road. The site can also be exited to the north, again along
the A117 Pier Road.

Careful consideration of safe access and egress will be needed for this site.
Safe access and egress is shown to be affected during all modelled tidal breach
events in the present day epoch and the 2115 epoch. The flood extent is vast,
with significant depths and velocities that will significantly impact access and
egress to and from the site, resulting in a flood hazard of ‘Danger for All’ at all
roads. It is noted that Lidar for the site does not appear to accurately represent
the topography, and it is likely that some areas identified as being at higher
elevation and outside the flooded area may actually be at risk, impacting safe
access and egress routes into and from the site.

During the 0.5% AEP present day Thames tidal breach, flood extents cover the
entire site and surrounding access roads. Flood hazard along these roads is
classed as ‘danger for all.” Vehicular access to the site using these roads would
be extremely challenging.

Additionally, the surface water 1% AEP plus 40% allowance for climate change
flood event impacts access and egress routes from the site. Site exit to the
west via Factory Road would be extremely challenging, with flood depths up to
0.6m and associated flood hazard along this road classed as ‘danger for most.’
However, site exit to the north via Pier Road and then east onto Albert Road
would still possible as there is limited flooding along these roads. Maximum
flood depths on these roads is 0.34m, with associated flood hazard classed as
either ‘very low’ or ‘danger for some.’

Arrangements for safe access and egress will need to be demonstrated for the
0.5% AEP tidal breach event and the 1% AEP surface water plus an allowance
for climate change rainfall events with an appropriate allowance for climate
change, using the depth, velocity, and hazard outputs. Given the considerable
risk to the site during breach scenarios, consultation with RMAs early on should
be implemented to ensure an appropriate flood evacuation plan is put in place
for the site. A flood warning and evacuation plan will likely be needed for this
site.




Dry Islands

The site is not located within a dry island.

Climate change

Implications for
the site

Management Catchment: London Management Catchment.

Increased storm intensities due to climate change may increase the extent,
depth, velocity, hazard, and frequency of both fluvial and surface water
flooding.

Tidal Breaches:

The site is also almost entirely flooded during the 0.5% 2100 tidal Thames
flood (99.4% inundated). Flooding patterns within the site are broadly similar
to the 0.5% AEP present day tidal Thames flood event, although flood depths
now extend to 3.09m, and flood velocities up to 3.71m/s. Almost the entire site
is classed as ‘danger for all,” except an area in the centre of the site adjacent to
Pier Road, which is now classed as either ‘danger for some’ or ‘danger for
most.’

During the 0.1% AEP 2115 epoch Thames tidal flood, the same proportion of
the site is inundated (99.4% inundation) but hazard now extends to ‘danger for
all’ for almost the entire site.

Due to the increase in flood depths and velocities, the site is sensitive to
increases in flooding from the tidal Thames due to climate change.

Surface Water:

The latest climate change allowances have also been applied to the Silvertown
ICM surface water model to indicate the impact of climate change on pluvial
flood risk. The 1% AEP plus 40% climate change allowance corresponds to the
1% AEP upper end allowance for peak rainfall intensity for the 2070s epoch
and is therefore the ‘design event’ scenario.

With approximately 3% of the site flooding, flood extents during the 1% AEP
plus 40% climate change surface water event are marginally more extensive
than the 1% AEP present day event. However, flood extents are not as
widespread as the 0.1% AEP present day event. Associated flood depth and
velocities are during the 1% AEP plus 40% climate change surface water event
are still broadly similar to the 1% AEP event, with hazard remaining as either
‘very low’ or ‘danger for some.’

Development proposals at the site must address the potential changes
associated with climate change and be designed to be safe for the intended
lifetime. The provisions for safe access and egress must also address the
potential increase in severity and frequency of flooding.

Requirements for drainage control and impact mitigation

Broad-scale
assessment of
possible SuDS

Geology & Soils

e Geology at the site consists of:

o Bedrock - Bedrock geology of the site is defined as Lewes nodular,
Seaford and Newhaven chalk formation. Chalk is permeable and
allows for the storage and movement of groundwater.

o Superficial - The superficial geology of the site is Alluvium (clay,
silt, sand and peat) which is a sedimentary superficial deposit
formed of unconsolidated detrital material deposited by a body of
running water.

e Soils at the site consist of:

o Loamy and clayey soils of coastal flats with naturally high

groundwater.

SuDS




e The site is considered to have very low susceptibility to groundwater
flooding, this should be confirmed through additional site investigation
work. Below ground development such as basements may still be
susceptible to groundwater flooding.

e BGS data indicates that the underlying geology is chalk which is likely to
be with highly variable permeability. This should be confirmed through
infiltration testing. Off-site discharge in accordance with the SuDS
hierarchy may be required to discharge surface water runoff from the
site.

e The site is not located within a historic landfill or a nitrate vulnerable zone.

e The entire site is located within a principal bedrock, and Secondary
(undifferentiated) superficial deposit aquifer designation zones.

e The site is not located within a Groundwater Source Protection Zone and
there are no restrictions over the use of infiltration techniques with regard
to groundwater quality.

e Surface water discharge rates should not exceed pre-development
discharge rates for the site and should be designed to be as close to
greenfield runoff rates as reasonably practical in consultation with the
LLFA. It may be possible to reduce site runoff by maximising the
permeable surfaces on site using a combination of permeable surfacing
and soft landscaping techniques.

e The site is located approximately 200m east of the Henley Road sewer
discharge outfall (owned by Thames Water). Outfalls discharging surface
water from the site to the River Thames or another watercourse will need
early consultation with Thames Water in order to meet the requirements
set out by the Thames Water DWMP. The condition and capacity of the
receiving watercourse or asset should be confirmed through surveys and
the discharge rate agreed with the asset owner.

Opportunities
for wider
sustainability
benefits and
integrated flood
risk
management

e Implementation of SuDS at the site could provide opportunities to deliver
multiple benefits including volume control, water quality, amenity and
biodiversity. This could provide wider sustainability benefits to the site
and surrounding area. Proposals to use SuDS techniques should be
discussed with relevant stakeholders (LPA, LLFA and EA) at an early stage
to understand possible constraints.

e Development at this site should not increase flood risk either on or off
site. The design of the surface water management proposals should take
into account the impacts of future climate change over the projected
lifetime of the development.

e Opportunities to incorporate filtration techniques such as filter strips,
filter drains and bioretention areas must be considered. Consideration
should be made to the existing condition of receiving waterbodies and
their Water Framework Directive objectives for water quality. The use of
multistage SuDS treatment will clean improve water quality of surface
water runoff discharged from the site and reduce the impact on receiving
water bodies.

e Opportunities to incorporate source control techniques such as green
roofs, permeable surfaces and rainwater harvesting must be considered
in the design of the site.

e The potential to utilise conveyance features such as swales to intercept
and convey surface water runoff should be considered. Conveyance
features should be located on common land or public open space to
facilitate ease of access. Where slopes are >5%, features should follow
contours or utilise check dams to slow flows.

NPPF and planning implications

Exception Test
requirements

The Local Authority will need to confirm that the Sequential Test has been
carried out in line with national guidelines. The Sequential Test will need to be
passed before the Exception Test is applied.

The NPPF classifies residential development as ‘More Vulnerable’ and
employment and industrial development as ‘Less Vulnerable’. Open space is
classed as ‘water compatible development.’ As there are different flood risk




vulnerability classifications for this site, the most vulnerable type is the one
taken into consideration for the Exception Test.

As the site is within Flood Zone 3 and Flood Zone 2, the Exception test is
required for this site.

Requirements
and guidance
for site-specific
Flood Risk
Assessment

Flood Risk Assessment:

Section 2 of the Level 2 SFRA and Sections 7 and 8 of the Level 1 SFRA have
more guidance on this section and any relevant policies and information
applicable to development within LBN.

Consultation with the London Borough of Newham, London City Airport,
Thames Water, and the Environment Agency should be undertaken at an
early stage.

At the planning application stage, a site-specific Flood Risk Assessment
(FRA) will be required as the proposed development site is greater than
1ha, is at tidal flood risk from the 0.5% AEP breach event of the River
Thames.

As part of the London Plan policy SI12 on Flood Risk Management, flood
risk should be recognised as an important consideration as part of all
development proposals, and it sets out the strategic approach in London
to manage flood risk. This includes the expectation that flood risk from
all sources is managed in a cost-effective way.

Development plans should use the Mayor’s Regional Flood Risk Appraisal
and their SFRA, as well as the Local Flood Risk Management Strategies to
identify cumulative flood risk issues. As part of the London Plan policy
SI13 and LBN SuDs guidance, all development proposals are required to
include a Surface Water Drainage Strategy along with their FRA. This aims
to achieve greenfield run-off rates and ensure surface water run-off is
managed as close to source as possible. It should also promote an
integrated approach to water management. Drainage should be designed
and implemented in ways that promote multiple benefits.

All sources of flooding should be considered as part of a site-specific flood
risk assessment and ensure that this flood risk is minimised and
mitigated. Residual flood risk must be addressed. In particular, an
assessment of the Thames Tidal breach model will be required to
determine the fluvial risk to the site. Careful consideration will also need
to be given to the significant surface water flood risk on site.

Developers should consult with Thames Water to ensure that the
development aims to help achieve the targets of the Drainage and
Wastewater Management Plan.

Any FRA should be carried out in line with the National Planning Policy
Framework; Flood Risk and Coastal Change Planning Practice Guidance;
London Borough of Newham Council’s Local Plan Policies and Sustainable
Drainage Design and Evaluation Guide for developers.

Development Plans and development proposals should contribute to the
delivery of the measures set out in Thames Estuary 2100 Plan, including
the production of Riverside Strategies by Local Authorities as laid out by
the TE2100 Plan to improve flood risk management in the vicinity of the
river. The site is within the TE2100 Royal Docks policy unit. In this area
the P4 policy applies.

Natural flood management methods should be employed in development
proposals due to their multiple benefits including increasing flood storage
and creating recreational areas and habitat (where applicable).

Guidance for site design and making development safe:

The developer will need to show, through an FRA, that future users of the
development will not be placed in danger from flood hazards throughout
its lifetime. It is for the applicant to show that the development meets
the objectives of the NPPF’s policy on flood risk. For example, how the
operation of any mitigation measures can be safeguarded and maintained
effectively through the lifetime of the development. (Para 048 Flood Risk
and Coastal Change PPG).




London City Airport can provide comment on planning applications or
development proposals within 13km of the airport which include
landscaping schemes that may attract birds to the site. Early consultation
with London City Airport is recommended for any site which incorporates
SuDS, open water and landscaping which will impact local biodiversity.
Should built development be proposed within the 0.5% AEP tidal or 1%
AEP surface water flood extents, careful consideration will need to be
given to flood resistance and resilience measures.

The risk from surface water flow routes should be quantified as part of a
site-specific FRA, including a drainage strategy, so runoff magnitudes
from the development are not increased by development across any
ephemeral surface water flow routes. A drainage strategy should help
inform site layout and design to ensure runoff rates are as close as
possible to greenfield rates.

Planning permission is required to surface more than 5 square metres of
a front garden using a material that cannot absorb water.

Arrangements for safe access and egress will need to be demonstrated
for the 0.5% AEP tidal event and rainfall events with an appropriate
allowance for climate change, using the depth, velocity, and hazard
outputs.

Provisions for safe access and egress should not impact on surface water
flow routes or contribute to loss of floodplain storage. Consideration
should be given to the siting of access points with respect to areas of
surface water flood risk. This is particularly important given the risk of
breach at the site.

Consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site.

Flood resilience and resistance measures should be implemented where
appropriate during the construction phase, e.g. raising of floor levels.
These measures should be assessed to make sure that flooding is not
increased elsewhere. If the floor levels cannot be raised to meet the
minimum requirements, developers will need to:

¢ raise them as much as possible

e consider moving vulnerable uses to upper floors

¢ include extra flood resistance and resilience measures.
Other examples of flood resistance and resilience measures include:

e using flood resistant materials that have low permeability to at
least 600mm above the estimated flood level

e making sure any doors, windows or other openings are flood
resistant to at least 600mm above the estimated flood level

e by raising all sensitive electrical equipment, wiring and sockets
to at least 600mm above the estimated flood level.

The scale of development/s in this catchment is likely to require upgrades
of the water supply network infrastructure. It is recommended that the
Developer and the Local Planning Authority liaise with Thames Water at
the earliest opportunity to agree a housing phasing plan. Failure to liaise
with Thames Water will increase the risk of planning conditions being
sought at the application stage to control the phasing of development in
order to ensure that any necessary infrastructure upgrades are delivered
ahead of the occupation of development. The housing phasing plan should
determine what phasing may be required to ensure development does
not outpace delivery of essential network upgrades to accommodate
future development/s in this catchment. The developer can request
information on network infrastructure by visiting the Thames Water
website.

The design and layout of the site should take account of risk of flooding
from all sources and meet the requirements of Local Plan Policy CE7.
Sustainable drainage should be considered from the outset and meet the
requirements of Local Plan Policy CE8. For more information on these
policies, please refer to Section 8 of the Level 1 SFRA report.
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e As this development (including redevelopment of existing buildings and
sites) is adjacent to a main river (River Thames), a buffer strip of 8m is
required from the toe of any Main River and 16m from tidal defence
structures, taking into account the requirements set by the_Flood Risk
Activities: Environmental Permits guidance (and any subsequent
updates). Where flood defences are present, as relevant for this site,
these distances should be taken from the toe of the defence.

Key messages

The site is shown to be at significant risk of flooding, the site is in Flood Zone 3 and Flood Zone 2,
as well as at high risk if the Thames were to breach its bank and defences were to fail. The
development may be able to proceed if:

A carefully considered and integrated flood resilient and sustainable drainage design
is put forward, with development to be steered away from the areas identified to be
at risk of surface water flooding within the site.

More vulnerable development proposed within Flood Zone 3 will require the Exception
Test to be passed.

A site-specific Flood Risk Assessment that demonstrates that site users will be safe in
the 0.5% AEP tidal, and 1% AEP surface water event, including an allowance for
climate change. This will need to show that the site is not at an increased risk of
flooding in the future and that development of the site does not increase the risk of
surface water flooding on the site and to neighbouring properties.

A site-specific Surface Water Drainage Strategy, and SuDs maintenance and
management plan is submitted along with the FRA.

Arrangements for safe access and egress will need to be demonstrated for the 0.5%
AEP tidal event and the 1% AEP surface water plus an allowance for climate change
rainfall events with an appropriate allowance for climate change, using the depth,
velocity, and hazard outputs. Given the considerable risk to the site during breach
scenarios, consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site. Given the considerable
risk to the site during breach scenarios, consultation with RMAs early on should be
implemented to ensure an appropriate flood evacuation plan is put in place for the
site. A flood warning and evacuation plan will likely be needed for this site.

If flood mitigation measures are implemented then they are tested to ensure that
they will not displace water elsewhere (for example, if land is raised to permit
development on one area, compensatory flood storage will be required in another).

As this development (including redevelopment of existing buildings and sites) is
adjacent to a main river (River Thames), a buffer strip of 8m is required from the toe
of any Main River and 16m from tidal defence structures, taking into account the
requirements set by the Flood Risk Activities: Environmental Permits guidance (and
any subsequent updates). Where flood defences are present, these distances should
be taken from the toe of the defence.

Mapping Information

The key datasets used to make planning recommendations for this site were the Environment
Agency’s Flood Map for Planning, the Silvertown ICM Surface Water Model and the Environment
Agency’s Thames Estuary Downriver Breach Assessment model. More details regarding data used
for this assessment can be found below.

Flood Zones

Flood Zones 2 and 3 have been taken from the Environment Agency’s Flood Map
for Planning mapping.

Climate change | Tidal climate change has been assessed using the 2115 epoch results from the

Environment Agency’s Thames Estuary Downriver Breach Assessment model.

The latest climate change allowances (updated May 2022) have also been applied
to the Silvertown ICM Surface Water Model (2015) and to indicate the impact on
pluvial flood risk.

Tidal extents, This has been assessed using the 2115 epoch results from the Environment
depth, velocity | Agency’s Thames Estuary Downriver 2018 Breach Assessment model.
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and hazard
mapping

Surface Water

The Silvertown ICM Surface Water model (2015) and Environment Agency’s Risk
of Flooding from Surface Water (RoFFSW) map has been used to define areas at
risk from surface water flooding.

Surface water
depth, velocity
and hazard
mapping

The Silvertown ICM Surface Water model (2015) map has been used to define
areas at risk from surface water flooding.




London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details
Site Code Parcelforce, N7.SA2
Address Iéénd at Stephenson Street and Bromley by Bow Gasholders, Three Mills, E3
Area 19.97ha
Essential utility infrastructure (natural gas supply station), residential

Current land use

dwellings, vacant industrial and employment.

Proposed land use

Residential, employment uses, community facilities (if needed), health
centre, education uses, town centre uses and open space.

Flood Risk
Vulnerability

Mixed - essential infrastructure, more vulnerable, less vulnerable and water
compatible.

Sources of flood risk

Location of the site
within the
catchment

The site is located within the Three Mills neighbourhood, and includes the
former Bromley-by-Bow gasworks. The western site boundary is parallel to
the River Lea (Bow Creek). The northern site boundary is adjacent to the
London Tilbury and Southend Railway and London Underground (District
and Hammersmith and City) lines, and eastern site boundary parallel to the
Docklands Light Railway (DLR) and Jubilee lines (including the West Ham
DLR station). The south of the site is bounded by Twelvetrees Crescent and
the Canning Town Business Park.

There is a Pressure Reduction Station to the south-west of the site, which is
the only operational part of the Bromley-by-Bow gasworks. This part of the
site is currently used for the supply of natural gas to homes and businesses
in the area.

The site is located in the London Management Catchment. The catchment is
1487km? and is very densely populated. The site is adjacent to the Rivers
Lee and Thames, and is located within a very urbanised part of the
catchment.

Topography

Environment Agency 1m resolution LiDAR across the site shows that
topography varies. The site area is a densely developed urban area and
LiDAR data is unlikely to be representative of the actual site topography,
this may have an impact on some of the flood risk datasets used in the
assessment.

Site elevations vary between -0.39 to 9.57mAOD. Site elevations are
significantly greater (> 4.52mAOQOD) in the western half of the site
associated with the former Bromley-by-Bow gasworks. To the east of the
site (including the Twelvetrees Crescent/ Crows Road), site elevations are
generally lower (below 3.0mAOD) although there are some isolated areas of
raised ground. The lowest site elevations (below 1.0mAOD) are located to
the northern boundary and north-east of the site, where the minimum the
minimum site elevation of -0.39mAQD is located.

Existing drainage
features

The site is boarded by the River Lee (Bow Creek) to the west, which
converges with the River Thames approximately 2.5km south of the site.
Additionally, approximately 50m north of the site are the Three Mills Rivers
(including Abbey Creek, the Channelsea River, Prescott Channel and Three
Mills River).

There are no other identified main rivers or ordinary watercourses within,
and in the vicinity of the site.




Critical Drainage
Area

The site is not located within a Critical Drainage Area (CDA).
However, the eastern site boundary is adjacent to the CDA ‘Group4_031’
which covers the Jubilee Line at West Ham Station.

Fluvial and tidal

The proportion of site at risk FMFP:

FZ3 - 15%
FZ2 - 43%
FZ1 - 57%

The Flood Zone values quoted show the percentage of the site at flood risk
from that particular Flood Zone/event, including the percentage of the site
at flood risk at a higher risk zone. This is because the values quoted are the
area covered by each Flood Zone/extent within the site boundary. For
example: Flood Zone 2 includes Flood Zone 3. Flood Zone 1 is the
remaining area outside Flood Zone 2 (FZ2+ FZ1 = 100%).

Defended outputs:

3.3% AEP fluvial event - 0%
1% AEP fluvial event - 0%
0.5% AEP fluvial event - 0%
0.1% AEP fluvial event - 0%

Modelled results show the percentage of site at risk from a given AEP flood
event

Available data:

Proportion of the sites at flood risk are determined from the Environment
Agency’s Flood Map for Planning Flood Zones. This represents the
undefended scenario.

Therefore, the defended scenario outputs have been reported as a more
accurate representation of the flood risk in Newham due to the presence of
flood defence structures.

Flood defence structures along the Thames and Lee are designed to protect
to a 0.1% AEP flood event, during the defended scenario there is no out of
bank flooding from the Thames (including and up to the 0.1% AEP event).

Therefore, the EA’s Reduction in Risk of Flooding from Rivers and Sea due
to Defences dataset extent has been used to assess the area of the site
located within this extent. The dataset shows the area where there is a
reduction in risk of flooding from rivers and sea due to flood defences,
taking into account the condition they are in.

This site is parallel to the River Lee. However, the River Lee remains in
bank adjacent to the site for all modelled defended flood events (up to the
0.1% AEP event) when using the Environment Agency’s 1D-2D ISIS-
TUFLOW detailed hydraulic model for the River Lee/Shonks Mill Lower
Roding.

Flood characteristics:

The east of the site is located within a Reduction in Risk of Flooding from
Rivers and Sea due to Defences area, including Crows Road and a portion of
Twelve Trees Park. This means that the east of the site is shown to benefit
from defences (although may still be at some risk).

According to the River Lee (2014) hydraulic model, the site is unaffected by
fluvial flooding during the 3.3%, 1% and 0.5% and 0.1% AEP modelled
events.




Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 0.8%

Max depth - 0.6-0.9m

Max velocity - 0.25-0.5m/s

1% AEP - 2.8%

Max depth - >1.2m

Max velocity - 0.5-1.0m/s

0.1% AEP - 17.2%

Max depth - >1.2m

Max velocity - 1.0-2.0m/s

The % SW extents quoted show the % of the site at surface water risk from
that particular event, including the percentage of the site at flood risk at a
higher risk zone (e.g. 100-year includes the 30-year %).

The Environment Agency’s Risk of Flooding from Surface Water mapping
was used in this assessment.

Description of surface water flow paths:
The site is affected by surface water flooding in all AEP events.

During the 3.3% AEP event, there is negligible surface water flooding
(0.8%) across the site, occurring as isolated surface water ponding around
Twelvetrees Crescent/ Crows Road and across the eastern half of the site.
Flood depths and velocities are generally below 0.30m and 0.25m/s, with
associated hazard rated as either ‘very low’ or ‘danger for some.” However,
there is one surface water pool to the north of the site on Crows Road,
where flood depths extend between 0.6-0.9m, with velocities extending
between 0.35-0.50m/s. The hazard of this surface water pool is rated as
‘danger for most.’

During the 1% AEP event, there is slightly more surface water flooding
(2.8%) across the site. This flooding is again concentrated to the centre
and east of the site, although there is a surface water pool within the
Pressure Reduction System to the south-west of the site. Flood depths,
velocities and hazard ratings are broadly similar to the 3.3% AEP event.
However, flood depths on the surface water pool to the north of the site on
Crows Road now extend above 1.2m, with the pool still rated as ‘danger for
most.’

Finally, during the 0.1% AEP event, there is considerably more surface
water flooding (17.2%) across the site. This includes a surface flow path
travelling in a northwards direction along Twelvetrees Crescent/ Crow Road,
alongside large surface water pools to the north-east and south-east of the
site where the lowest site elevations are located. There is also some
isolated surface water ponding to the west of the site, notably surrounding
the gasholders for the former Bromley-by-Bow Gasworks. Flood depths and
velocities during this event are still reasonably shallow at a gradual
velocity, generally between 0.3-0.6m and under 0.25m/s. However, in
some places, notably Crow Road, flood depths extend above 1.2m, with
associated velocities between 1.0-2.0m/s. Flood depths across the majority
of the site are classed between ‘very low’ and ‘danger for most,’ although
this extends to ‘danger for all’ where the deepest and fastest flooding is
located.

Reservoir

According to the Environment Agency’s ‘Risk of Flooding from Reservoirs’
mapping, during the ‘dry day’ flood, five different reservoirs flood the site.
The Banbury, High Maynard and Lockwood Reservoirs flood the north-
eastern corner and eastern fringes of the site. Additionally, the King George
V and William Girling reservoirs flood the majority of the eastern half of the
site, including Twelvetrees Crescent and Crows Road. All of these reservoirs
are managed by Thames Water.




Alternatively, during the ‘wet day’ flood, the site is inundated by 11
reservoirs. Almost the entire site (except some raised ground to the west of
the site parallel to the River Lea) is inundated by the following reservoirs:
Banbury, King George V, Lockwood and William Girling reservoirs.
Additionally, the eastern half of the site (including Twelvetrees Crescent
and Crows Road) is flooded by the following reservoirs: High Maynard,
Queen Elizabeth II, Walthamstow No.4, Walthamstow No.5, Warwick East,
West Warwick and Wraysbury.

These reservoirs are deemed as high-risk, and in the very unlikely event
that the reservoirs fail, it is predicted that there is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m
resolution grid squares. The whole site is shown to have negligible risk of
groundwater flooding in this area, and any groundwater flooding incidence
has a chance of less than 1% annual probability of occurrence.

Sewers

The Thames Water Hydraulic Sewer Flood Risk Register has not provided
any sewer flooding data for the E3 3 postcode area.

The site is located within the Beckton sewer catchment. Newham was
identified as a high risk catchment as part of Thames Water’s Drainage and
Wastewater Management Plan. The strategic plan for this risk zone
identifies a series of solutions and targets which include, for example,
network improvements, and property level protection measures to prevent
buildings from flooding. It is recommended that developers seek advice
from Thames Water during early development stages so that they ensure
that development aims to help achieve these targets.

Flood history

According to the Environment Agency’s recorded flood outlines, there was
minor flooding to the west of the site parallel to the River Lea (Bow Creek)
in September 1947.

According to the London Borough of Newham Flood Incident database,
there are no recorded incidents of flooding within the site.

Flood risk manag

ement infrastructure

Defences

The Environment Agency AIMS dataset shows that the site is protected by
formal flood defences along the River Thames and the River Lee. The area
is protected by the Thames Barrier and secondary tidal defences along the
Thames frontage and River Lee. These include tidal embankments and tidal
flood walls. The design standard of protection of these defences is 1000
years

Residual risk

The site is at residual risk from an overtopping or breach of defences along
the River Lee and River Thames.

The Environment Agency’s Thames Estuary Upriver Breach Assessment
model was used within this assessment of tidal flooding.
0.5% AEP tidal present day event proportion of site at risk - 46.9%

0.5% AEP tidal 2100 epoch event proportion of site at risk - 78.5%

During the 0.5% AEP tidal present day flood event, approximately 46.9% of
the site is inundated. It is noted that Lidar for the site does not appear to
accurately represent the topography, and it is likely that some areas
identified as being at higher elevation and outside the flooded area may
actually be at risk, impacting safe access and egress routes into and from
the site. This flooding is concentrated in the eastern half of the site,
including the Twelvetrees Crescent/ Crows Road, as well as the south-
western corner of the site within the Bromley-by-Bow Pressure Reduction
System. Flood depths across the site during this event are generally below
0.3m, although extend to 0.65m in the low-lying areas within the site.
Flood velocities within the site are also generally below 0.5m/s across most

of the site. However, flood depths extend to 2.6m and velocities to 2.3m/s
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at the northern-most end of Crows Road. Associated flood hazard across
the site is rated between ‘very low’ and ‘danger for some,’ with hazard
rated as ‘danger for all’ at the northern-most end of Crows Road.

A larger portion of the site (78.5%) is located within the 2100 epoch 0.5%
AEP event Thames tidal downriver breach extent. This is described in the
climate change section below.

Flood defence structures along the Lee and Thames are designed to protect
to a 0.1% AEP flood event. The current condition of the defences are
unknown, but a breach of defences is very unlikely.

The residual risk to the site posed by failure of flood defences, including
overtopping and breach must be considered in a site-specific Flood Risk
Assessment. Maintenance arrangements (including funding mechanisms)
for the defences will need to be demonstrated for the lifetime of
development, this will need to include how the existing defences can be
improved and fixed.

Emergency planning

Flood warning

The site is located in an Environment Agency Flood Warning and Flood Alert
Area. The eastern half of the site, and area parallel to the River Leg, is
located in Environment Agency Flood Alert Area 063WAT233N for flooding
from the Tidal Thames in the boroughs of Havering, Barking and
Dagenham, and Newham. The western edge of the site which also borders
the River Lee is also located within Environment Agency Flood Alert Areas
062WAF53 for flooding along Lower River Lee from Hoddesdon to Canning
Town and 063WAT23Central for flooding at the tidal Thames riverside from
the Thames Barrier to Putney Bridge.

Additionally, the site is located across two different Environment Agency
Flood Warning Areas. The eastern half of the site, as well as the western
fringes of the site parallel to the River Lee, is located in Flood Warning Area
063FWTRDockC for the Tidal Thames at Mill Meads and East Plaistow.
Additionally, a small portion of the west of the site, adjacent to the River
Lee, is within Flood Warning area 062FWB53TidalLee covering the Lower
Lee from West Ham to Canning Town.

Access and egress

There are currently no public access and egress routes into the site as
Twelvetrees Road/ Crows Road are private roads where access is managed.
However, it is assumed that planned site access will be via North Crescent
onto Cody Road, and then travelling eastwards. Safe access and egress will
be an important consideration for this site.

During the 0.5% AEP 2115 Thames tidal breach, the safe access and egress
route from the site is impacted. There is flooding on North Crescent up to
0.54m, extending to 0.95m on Cody Road. Associated flood hazard is
classed as either ‘danger for some’ or ‘danger for most’ on these roads.
Therefore, providing safe access and egress during this event would be
extremely challenging.

Safe access and egress is not impacted by River Lee flooding. Although the
site is adjacent to the River Lee, the River Lee remains in bank adjacent to
the site and associated access roads for all modelled defended flood events
(up to the 0.1% AEP event) when using the Environment Agency’s 1D-2D
ISIS-TUFLOW detailed hydraulic model for the River Lee/Shonks Mill Lower
Roding.

Finally, during the 1% AEP plus 40% climate change surface water event,
there is flooding on both North Crescent and Cody Road. This is to a depth
of 0.32m on North Crescent, stretching to 1.0m on Cody Road. Associated
flood hazard is rated between ‘danger for some’ and ‘danger for most.’

Arrangements for safe access and egress will need to be demonstrated for
the 0.5% AEP tidal breach event and the 1% AEP surface water plus an
allowance for climate change rainfall events with an appropriate allowance




for climate change, using the depth, velocity, and hazard outputs. Given
the considerable risk to the site during breach scenarios, consultation with
RMAs early on should be implemented to ensure an appropriate flood
evacuation plan is put in place for the site. A flood warning and evacuation
plan will likely be needed for this site.

Dry Islands

The site is not located within a dry island.

Climate change

Implications for
the site

Management Catchment: London Management Catchment

Increased storm intensities due to climate change may increase the extent,
depth, velocity, hazard, and frequency of both fluvial and surface water
flooding

Fluvial

As the development includes ‘Essential Infrastructure’ the higher central
climate change allowance should be assessed. According to the River Lee
hydraulic model, the site is not at an increased risk of fluvial flooding during
the 3.3% AEP +27% climate change (higher central allowance), 1% AEP +
27% climate change and 0.5% AEP + 27% climate change as these extents
remain in bank and do not enter the site.

Tidal Breaches:

During the 0.5% AEP tidal 2100 epoch flood event, a greater portion of the
site (78.5%) is inundated relative to the present day flood event. There is
now flooding across the majority of the west of the site. Flood depths
during this event are generally below 1.1m across the majority of the site,
although extend to 3.1m on the northern end of Crows Road, and up to
5.5m at a topographic low point to the west of the site, adjacent to the
Bromley-by-Bow Gasworks former No.2. gasholder. Flood velocities within
the site are generally beneath 0.6m/s, although extend to 3.9m/s to the
north of the site adjacent to Crows Road.

During the 0.5% AEP tidal present day flood event, approximately 46.9% of
the site is inundated. It is noted that Lidar for the site does not appear to
accurately represent the topography, and it is likely that some areas
identified as being at higher elevation and outside the flooded area may
actually be at risk, impacting safe access and egress routes into and from
the site. This flooding is concentrated in the eastern half of the site,
including the Twelvetrees Crescent/ Crows Road, as well as the south-
western corner of the site within the Bromley-by-Bow Pressure Reduction
System. Associated flood hazard varies across the site. The west of the site
is generally rated as ‘very low’ or ‘danger for some’ and the east of the site
as ‘danger for most’ and some isolated areas. However, hazard is rated as
‘danger for all’ at the northern end of Crows Road, adjacent to the West
Ham DLR station, parallel to the River Lee and adjacent to the No.2.
gasholder in the Bromley-by-Bow gasworks.

The site is therefore very sensitive to increases in flooding caused by tidal
breaches due to climate change.

Surface Water:

The latest climate change allowances have also been applied to the Risk of
Flooding from Surface Water map to indicate the impact on pluvial flood risk.
The 1% AEP plus 40% climate change corresponds to the 1% AEP upper end
allowance for peak rainfall intensity for the 2070s epoch and is therefore the
‘design event’ scenario.

In the 1% AEP plus 40% climate change event the flood extent increases
significantly from the 1% AEP event. The flood extent is very similar to
(although not as extensive as) the 0.1% AEP event. The flooding extends




further into the low-lying areas in the north-east and south-east of the site.
Maximum flood depths also increase from around 0.6 to 0.9m (1% AEP
event) to around 2.6m in the 1% plus 40% climate change event. Associated
flood hazard across the site is generally rated as either ‘very low’ or ‘danger
for some,’ extending to ‘danger for most’ or ‘danger for all’ where the greatest
depths and velocities are located. This shows that the site is sensitive to
increases in pluvial flooding due to climate change.

Development proposals at the site must address the potential changes
associated with climate change and be designed to be safe for the intended
lifetime. The provisions for safe access and egress must also address the
potential increase in severity and frequency of flooding.

Requirements for drainage control and impact mitigation

Broad-scale
assessment of
possible SuDS

Geology & Soils

e Geology at the site consists of:

o Bedrock - Bedrock geology across the majority of the site is
London Clay Formation (clay, silt and sand), which is a
sedimentary bedrock. The geology in the north-western corner
of the site is Lambeth Group (clay, silt and sand) which is also
a sedimentary bedrock.

o Superficial - The superficial geology of the site is Alluvium
(clay, silt, sand and peat) which is a sedimentary superficial
deposit formed of unconsolidated detrital material deposited
by a body of running water.

e Soils at the site consist of:

o Loamy and clayey soils of coastal flats with naturally high

groundwater.

SubDS

e The site is considered to have a negligible susceptibility to
groundwater flooding, this should be confirmed through additional site
investigation work. Below ground development such as basements
may still be susceptible to groundwater flooding.

e BGS data indicates that the underlying geology is a mixture of clay,
silt, sand and peat which is likely to be with highly variable
permeability. This should be confirmed through infiltration testing.
Off-site discharge in accordance with the SuDS hierarchy may be
required to discharge surface water runoff from the site.

e The site is not located within a Groundwater Source Protection Zone
and there are no restrictions over the use of infiltration techniques
with regard to groundwater quality.

e The site is not located within a Nitrate Vulnerable Zone (NV2Z).

e The majority of the site is located within unproductive bedrock, with
the north-western corner of the site identified as a Secondary A
bedrock aquifer designation zone. The entire site is a secondary
(undifferentiated) superficial deposit aquifer designation zone.

e The site is not located within a historic landfill.

e Surface water discharge rates should not exceed pre-development
discharge rates for the site and should be designed to be as close to
greenfield runoff rates as reasonably practical in consultation with the
LLFA. It may be possible to reduce site runoff by maximising the
permeable surfaces on site using a combination of permeable
surfacing and soft landscaping techniques.

e The Risk of Flooding from Surface Water (RoFSW) mapping indicates
the presence of surface water flow paths during the 0.1% AEP event.
Existing flow paths should be retained and integrated with blue-green
infrastructure and public open space.

e Ifitis proposed to discharge runoff to a watercourse or sewer system,
the condition and capacity of the receiving watercourse or asset




should be confirmed through surveys and the discharge rate agreed
with the asset owner.

Opportunities for
wider
sustainability
benefits and
integrated flood
risk management

e Implementation of SuDS at the site could provide opportunities to
deliver multiple benefits including volume control, water quality,
amenity and biodiversity. This could provide wider sustainability
benefits to the site and surrounding area. Proposals to use SuDS
techniques should be discussed with relevant stakeholders (LPA, LLFA
and EA) at an early stage to understand possible constraints.

¢ Development at this site should not increase flood risk either on or off
site. The design of the surface water management proposals should
take into account the impacts of future climate change over the
projected lifetime of the development.

e Opportunities to incorporate filtration techniques such as filter strips,
filter drains and bioretention areas must be considered. Consideration
should be made to the existing condition of receiving waterbodies and
their Water Framework Directive objectives for water quality. The use
of multistage SuDS treatment will clean improve water quality of
surface water runoff discharged from the site and reduce the impact
on receiving water bodies.

e Opportunities to incorporate source control techniques such as green
roofs, permeable surfaces and rainwater harvesting must be
considered in the design of the site.

e The potential to utilise conveyance features such as swales to
intercept and convey surface water runoff should be considered.
Conveyance features should be located on common land or public
open space to facilitate ease of access. Where slopes are >5%,
features should follow contours or utilise check dams to slow flows.

NPPF and planning implications

Exception Test
requirements

The Local Authority will need to confirm that the Sequential Test has been
carried out in line with national guidelines. The Sequential Test will need to
be passed before the Exception Test is applied.

The NPPF classifies ‘essential transport infrastructure’ as essential
infrastructure. Additionally, residential development, educational uses and
health centres are classed as ‘More Vulnerable’ development. Employment
uses and non-residential institutions (which are not health centres,
educational or nursery establishments) are classed as ‘Less Vulnerable.’
Open space is classed as ‘water compatible development.’

As there are different flood risk vulnerability classifications for this site, the
most vulnerable type is the one taken into consideration for the Exception
Test. As the site is within Flood Zone 3 and Flood Zone 2, the Exception test
is required for this site.

Requirements and
guidance for site-

specific Flood Risk
Assessment

Flood Risk Assessment:

Section 2 of the Level 2 SFRA and Sections 7 and 8 of the Level 1 SFRA have
more guidance on this section and any relevant policies and information
applicable to development within LBN.

e Consultation with the London Borough of Newham, London City
Airport, Thames Water, Canal and Rivers Trust and the Environment
Agency should be undertaken at an early stage.

e The Canal and River Trust should be consulted as part of this
development as this site is within 150m of the River Lee.

e At the planning application stage, a site-specific Flood Risk
Assessment (FRA) will be required as the proposed development site
is greater than 1ha, is at tidal flood risk from the 0.5% AEP breach
event of the River Thames and is shown to be at surface water flood
risk in the 0.1% AEP event.

e As part of the London Plan policy SI12 on Flood Risk Management,
flood risk should be recognised as an important consideration as part




of all development proposals, and it sets out the strategic approach in
London to manage flood risk. This includes the expectation that flood
risk from all sources is managed in a cost-effective way.
Development plans should use the Mayor's Regional Flood Risk
Appraisal and their SFRA, as well as the Local Flood Risk Management
Strategies to identify cumulative flood risk issues. As part of the
London Plan policy SI13 and LBN SuDs guidance, all development
proposals are required to include a Surface Water Drainage Strategy
along with their FRA. This aims to achieve greenfield run-off rates and
ensure surface water run-off is managed as close to source as
possible. It should also promote an integrated approach to water
management. Drainage should be designed and implemented in ways
that promote multiple benefits.

All sources of flooding should be considered as part of a site-specific
flood risk assessment and ensure that this flood risk is minimised and
mitigated. Residual flood risk must be addressed. In particular, an
assessment of the Thames Tidal breach model will be required to
determine the fluvial risk to the site. Careful consideration will also
need to be given to the significant surface water flood risk on site.
Developers should consult with Thames Water to ensure that the
development aims to help achieve the targets of the Drainage and
Wastewater Management Plan.

Any FRA should be carried out in line with the National Planning Policy
Framework; Flood Risk and Coastal Change Planning Practice
Guidance; London Borough of Newham Council’s Local Plan Policies
and Sustainable Drainage Design and Evaluation Guide for
developers.

Development Plans and development proposals should contribute to
the delivery of the measures set out in Thames Estuary 2100 Plan,
including the production of Riverside Strategies by Local Authorities
as laid out by the TE2100 Plan to improve flood risk management in
the vicinity of the river. The site is within the TE2100 Royal Docks
policy unit. In this area the P4 policy applies.

The development should be designed using a sequential approach. The
most vulnerable development should be steered away from areas
impacted by the 2115 epoch 0.5% AEP Thames tidal breach extents.

Guidance for site design and making development safe :

The developer will need to show, through an FRA, that future users of
the development will not be placed in danger from flood hazards
throughout its lifetime. It is for the applicant to show that the
development meets the objectives of the NPPF’s policy on flood risk.
For example, how the operation of any mitigation measures can be
safeguarded and maintained effectively through the lifetime of the
development. (Para 048 Flood Risk and Coastal Change PPG).

Should built development be proposed within the 0.5% AEP tidal or
1% AEP surface water flood extents, careful consideration will need to
be given to flood resistance and resilience measures.

The development should be designed using a sequential approach.
The most vulnerable development should be steered away from areas
of surface water flood risk and affected by the tidal Thames breach
within the site.

The risk from surface water flow routes should be quantified as part
of a site-specific FRA, including a drainage strategy, so runoff
magnitudes from the development are not increased by development
across any ephemeral surface water flow routes. A drainage strategy
should help inform site layout and design to ensure runoff rates are
as close as possible to greenfield rates.

Planning permission is required to surface more than 5 square metres
of a front garden using a material that cannot absorb water.
Arrangements for safe access and egress will need to be demonstrated
for the 0.5% AEP tidal event and the 1% AEP surface water plus an
allowance for climate change rainfall events with an appropriate
allowance for climate change, using the depth, velocity, and hazard




outputs. Given the considerable risk to the site during breach
scenarios, consultation with RMAs early on should be implemented to
ensure an appropriate flood evacuation plan is put in place for the
site. A flood warning and evacuation plan will likely be needed for this
site.

Provisions for safe access and egress should not impact on surface
water flow routes or contribute to loss of floodplain storage.
Consideration should be given to the siting of access points with
respect to areas of surface water flood risk. This is particularly
important given the risk of breach at the site.

London City Airport can provide comment on planning applications or
development proposals within 13km of the airport which include
landscaping schemes that may attract birds to the site. Early
consultation with London City Airport is recommended for any site
which incorporates SuDS, open water and landscaping which will
impact local biodiversity.

Consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site.

Flood resilience and resistance measures should be implemented
where appropriate during the construction phase, e.g., raising of
floor levels. These measures should be assessed to make sure that
flooding is not increased elsewhere. If the floor levels cannot be
raised to meet the minimum requirements, developers will need to:

e raise them as much as possible

e consider moving vulnerable uses to upper floors

¢ include extra flood resistance and resilience measures.
Other examples of flood resistance and resilience measures include:

e using flood resistant materials that have low permeability to
at Leest 600mm above the estimated flood level

e making sure any doors, windows or other openings are flood
resistant to at Leest 600mm above the estimated flood level

e by raising all sensitive electrical equipment, wiring and
sockets to at Leest 600mm above the estimated flood level.

The scale of development/s in this catchment is likely to require
upgrades of the water supply network infrastructure. It is
recommended that the Developer and the Local Planning Authority
liaise with Thames Water at the earliest opportunity to agree a
housing phasing plan. Failure to liaise with Thames Water will increase
the risk of planning conditions being sought at the application stage
to control the phasing of development in order to ensure that any
necessary infrastructure upgrades are delivered ahead of the
occupation of development. The housing phasing plan should
determine what phasing may be required to ensure development does
not outpace delivery of essential network upgrades to accommodate
future development/s in this catchment. The developer can request
information on network infrastructure by visiting the Thames Water
website.

The design and layout of the site should take account of risk of
flooding from all sources and meet the requirements of Local Plan
Policy CE7. Sustainable drainage should be considered from the outset
and meet the requirements of Local Plan Policy CE8. For more
information on these policies, pLeese refer to Section 8 of the Level 1
SFRA report.

Key messages

The site is shown to be at significant risk of flooding, the site is in Flood Zone 3 and Flood Zone 2,
as well as at high risk if the Thames were to breach its bank and defences were to fail. There is also
significant pluvial flood risk in the 0.1% AEP event. The development may be able to proceed if:



https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.
https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.

o A carefully considered and integrated flood resilient and sustainable drainage design
is put forward, with development to be steered away from the areas identified to be
at risk of surface water flooding within the site.

. More vulnerable development proposed within Flood Zone 3 will require the Exception
Test to be passed.

o A site-specific Flood Risk Assessment that demonstrates that site users will be safe in
the 0.5% AEP tidal, and 1% AEP surface water events, including an allowance for
climate change. This will need to show that the site is not at an increased risk of
flooding in the future and that development of the site does not increase the risk of
surface water flooding on the site and to neighbouring properties.

o A site-specific Surface Water Drainage Strategy, and SuDs maintenance and
management plan is submitted along with the FRA.

o Arrangements for safe access and egress will need to be demonstrated for the 0.5%
AEP tidal event and the 1% AEP surface water plus an allowance for climate change
rainfall events with an appropriate allowance for climate change, using the depth,
velocity, and hazard outputs. Given the considerable risk to the site during breach
scenarios, consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site. If this is not possible, an
appropriate Flood Warning and Evacuation Plan is needed. This site will need a
specific Flood Warning and Evacuation Plan.

o If flood mitigation measures are implemented then they are tested to ensure that
they will not displace water elsewhere (for example, if land is raised to permit
development on one area, compensatory flood storage will be required in another).

Mapping Information

The key datasets used to make planning recommendations for this site were the Environment
Agency’s Flood Map for Planning, the EA/CH2M Hill’s ISIS-TUFLOW River Lee 2014 hydraulic model,
the Silvertown ICM Surface Water model, the Environment Agency’s Risk of Flooding from Surface
Water map and the Environment Agency’s Thames Estuary Upriver Breach Assessment model. More
details regarding data used for this assessment can be found below.

Flood Zones

Flood Zones 2 and 3 have been taken from the Environment Agency’s Flood
Map for Planning mapping.

Climate change

Tidal climate change has been assessed using the 2100 epoch results from
the Environment Agency’s Thames Estuary Upriver 2017 Breach Assessment
model.

The latest climate change allowances (updated May 2022) have also been
applied to the Silvertown ICM Surface Water Model (2015) and to indicate
the impact on pluvial flood risk.

This fluvial climate change allowances have been assessed using the
EA/CH2M Hill’'s ISIS-TUFLOW River Lee 2014 hydraulic model which was re-
run by JBA Consulting in 2023.

Fluvial and tidal
breach extents,
depth, velocity and
hazard mapping

Fluvial - This has been assessed using the EA/CH2M Hill’s ISIS-TUFLOW River
Lee 2014 hydraulic model which was re-run by JBA Consulting in 2023.
Tidal breach - This has been assessed using the present day and 2100 epoch
results from the Environment Agency’s Thames Estuary Upriver 2017
Breach Assessment model.

Surface Water

The Silvertown ICM Surface Water model (2015) and Environment Agency’s
Risk of Flooding from Surface Water (RoFSW) map has been used to define
areas at risk from surface water flooding.

Surface water
depth, velocity and
hazard mapping

The Environment Agency’s Risk of Flooding from Surface Water (RoFSW)
map and Silvertown ICM Surface Water model (2015) has been used to define
areas at risk from surface water flooding.




London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details

Site Code Pudding Mill, N8.SA9
Address Land to the south of Queen Elizabeth Olympic Park, E15 2.
Area 15.26ha

Current land use

Mixed use including Pudding Mill Docklands Light Railway (DLR) station.

Proposed land
use

Residential, health centre, employment, community uses, town centre uses and open
space.

Flood Risk
Vulnerability

Mixed - Essential Infrastructure, More Vulnerable, Less Vulnerable and Water
Compatible development.

Sources of flood risk

Location of the
site within the
catchment

The site is located within Stratford and borders the DLR line to the north and the
River Lee to the west. City Mill River flows along the site’s eastern boundary whilst
Bow Back Creek flows to the south.

The site is located within the London Management Catchment. The catchment is
1487km? and is very densely populated. The site’s western boundary borders the
River Lee. The southern and eastern boundaries border the Bow Back Creek and
City Mill River, respectively, both of which converge with the River Lee in the site’s
site-western corner. The site is also situated approximately 3.2km north of the
River Thames. The site is located within a very urbanised part of the catchment.

Topography

Environment Agency 1m resolution LiDAR across the site shows that most of the
topography is relatively consistent. The site is situated within a densely populated,
developed urban area and LiDAR data is unlikely to be representative of the actual
site topography, this may have an impact on some of the flood risk datasets used
in this assessment. Despite the majority of the site being relatively flat, the lowest
elevations are located along Cook’s Road and the northern part of Marshgate Lane,
ranging between 2.58 to 3.57m AOD. The north-western corner has slightly higher
elevations of approximately 5.53m AOD. The highest elevations are situated along
most of the northern boundary of the site which range from 7.45 to 10.72m AOD.

Existing drainage
features

The site’s western boundary borders the River Lee. The southern and eastern
boundaries border the Bow Back Creek and City Mill River, respectively, both of
which converge with the River Lee in the site’s south-western corner. Land
adjacent to these watercourses slopes down towards them, potentially acting as
drainage ditches. The area surrounding these watercourses is urbanised and
therefore highly constrained with development built up to the river edges.

Critical Drainage
Area

The site is not located within a CDA.

Fluvial and tidal

The proportion of site at risk FMFP:

FZ3 - 92%
FZ2 - 99%
FZ1 - 1%

The Flood Zone values quoted show the percentage of the site at flood risk from
that particular Flood Zone/event, including the percentage of the site at flood risk
at a higher risk zone. This is because the values quoted are the area covered by
each Flood Zone/extent within the site boundary. For example: Flood Zone 2




includes Flood Zone 3. Flood Zone 1 is the remaining area outside Flood Zone 2
(FZ2+ FZ1 = 100%).

Defended model outputs:

3.3% AEP fluvial event - 0%
1% AEP fluvial event - 0%
0.5% AEP fluvial event - 0%
0.1% AEP fluvial event - 0%

Modelled results show the percentage of site at risk from a given AEP flood event.

Available data:

The proportion of the site at flood risk are determined from the Environment
Agency'’s Flood Map for Planning Flood Zones. This represents the undefended
scenario.

Therefore, the defended scenario outputs have been reported as a more accurate
representation of the flood risk in Newham due to the presence of flood defence
structures.

Flood defence structures along the Thames are designed to protect to a 0.1% AEP
flood event, therefore there is no functional floodplain/Flood Zone 3b for the tidal
Thames.

Therefore, the EA’s Reduction in Risk of Flooding from Rivers and Sea due to
Defences dataset extent has been used to assess the area of the site located within
this extent. The dataset shows the area where there is a reduction in risk of
flooding from rivers and sea due to flood defences, taking into account the
condition they are in.

This site is parallel to the River Lee. However, the River Lee remains in bank
adjacent to the site for all modelled defended flood events (up to the 0.1% AEP
event) when using the Environment Agency’s 1D-2D ISIS-TUFLOW detailed
hydraulic model for the River Lee/Shonks Mill Lower Roding.

Flood characteristics:

The majority of the site is located within a Reduction in Risk of Flooding from
Rivers and Sea due to Defences area. The areas not within this extent are the
northern boundary and a small area within the west of the site. This means that
the majority of the site is shown to benefit from defences (although may still be at
some risk).

According to the River Lee (2014) hydraulic model, the site is unaffected by fluvial
flooding during the defended 3.3%, 1%, 0.5% and 0.1% AEP modelled events.

The nearest modelled fluvial flood extent is located approximately 15m north of the
site along the Greenway Link footpath during the 1%, 0.5% and 0.1% AEP
modelled fluvial events. During the 1% AEP event, maximum flood depths reach
2.0m whilst depths during the 0.5% AEP event reach 2.2m and the 0.1% AEP
event depths reach 2.4m. Maximum velocities during the 1% AEP event are 1.3m/s
whilst during the 0.1% AEP event, velocities reach 1.5m/s. The resulting flood
hazard during both the 1% and 0.1% AEP event varies greatly from ‘Very Low’ to
‘Danger for All".

Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 0.9%

Max depth - 0.6 - 0.9m

Max velocity - 0.5 - 1.0m/s

1% AEP - 3.0%

Max depth - >1.2m

Max velocity - 0.5 - 1.0m/s

0.1% AEP - 14.5%

Max depth - >1.2m




Max velocity - 1.0 - 2.0m/s

The % SW extents quoted show the % of the site at surface water risk from that particular
event, including the percentage of the site at flood risk at a higher risk zone (e.g. 100-year
includes the 30-year %).

The Environment Agency’s Risk of Flooding from Surface Water mapping was used in this
assessment.

Description of surface water flow paths:

The site is affected by surface water flooding in the 3.3%, 1% and 0.1% AEP
events.

The 3.3% AEP surface water event covers 0.9% of the site. The flooding only
produces small areas of ponding across the site including along Marshgate Lane,
Cooks Road and the Crossrail Pudding Mill substation. Flood depths vary from 0 to
0.9m, with the deepest located towards the northern tip of the site along
Marshgate Lane. The water flows at 0 to 1.0m/s. The resulting flood hazard varies
from ‘Very Low’ to ‘Danger for Most'.

The 1% AEP event surface water covers 3.0% of the site. The flooding produces
more areas of ponding than the 3.3% AEP event across the site, with the ponding
in Cook’s Road extending further along this street into Barbers Road. Flood depths
vary from 0 to >1.2m, with the deepest located towards the northern tip of the site
along Marshgate Lane. The water flows at 0 to 1.0m/s. The resulting flood hazard
varies from ‘Very Low’ to ‘Danger for Most’.

The 0.1% AEP event surface water covers 14.5% of the site. In this event the
aforementioned areas of ponding further extends into the site from the 1% AEP
outline. Ponding along Marshgate Lane connects to form a flow path which crosses
the DLR line and extends almost the entire width of the site. The ponding along
Cook’s Road and Barbers Road also forms a flow path, however this flow path
remains along these streets and does not join any other nearby flow path. Ponding
is more pronounced within this AEP event with the majority of roads and
infrastructure being affected by some degree of ponding. The three adjacent
watercourses to the site have water channelled into their banks due to low
topography. These watercourses border the south, west and east of the site. Flood
depths vary greatly from <0.15 to >1.2m. Most of the flood depths are 0.15 to
0.6m, with smaller areas of >1.2m situated along Marshgate Lane and several
small areas of ponding including along Barbers Road, Pudding Mill Lane station and
Crossrail Pudding Mill substation. Flood water flows at around 0 to 0.5m/s across
most of the site, with smaller areas where it flows around 0.5 to 2.0m/s. The
resulting flood hazard across most of the site is *Very Low’ to ‘Danger for Some’.
Where the lowest elevations are located along Barbers Road, Cook’s Road and
Marshgate Lane, there are areas of ‘Danger for Most'.

Reservoir

The entirety of the site, excluding small isolated areas across the site, is at risk of
Dry Day reservoir flooding according to the Environment Agency’s reservoir flood
mapping. This risk is posed by the William Girling and King George V reservoirs,
both of which are managed by Thames Water Limited and are deemed as high-risk.
There are several other reservoirs which affect the site during the Dry Day
reservoir flood extent. However, these only extend along the site’s southern,
western and eastern boundaries with one section of flooding encroaching
approximately 50m into the site from the eastern boundary. These reservoirs are
West Warwick, Warwick East Reservoir, Walthamstow No.4, Walthamstow No.5,
Lockwood, High Maynard and Banbury. These reservoirs are all managed by
Thames Water and are deemed as high-risk.

The entirety of the site, excluding small isolated areas across the site, is at risk of
Wet Day reservoir flooding from the following reservoirs: Wraysbury, William
Girling, West Warwick, Warwick East Reservoir, Walthamstow No.4, Walthamstow
No.5, Stoke Newington (East), Stoke Newington (West), Queen Elizabeth II,
Lockwood, King George V, High Maynard and Banbury. These reservoirs are all
deemed as high-risk and are all managed by Thames Water Limited, except Stoke




Newington (West) which is managed by Hackney Council. Despite the risk being
residual, in the very unlikely event that the reservoir fails, it is predicted that there
is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m resolution
grid squares.

The whole site is shown to have negligible risk of groundwater flooding in this area,
and any groundwater flooding incidence has a chance of less than 1% annual
probability of occurrence.

Sewers

The site is located within a postcode area with 33 incidences of sewer flooding,
according to the Thames Water Hydraulic Sewer Flood Risk Register.

The site is located within the Beckton sewer catchment. Newham was identified as
a high risk catchment as part of Thames Water’s Drainage and Wastewater
Management Plan. The strategic plan for this risk zone identifies a series of
solutions and targets which include, for example, network improvements, and
property level protection measures to prevent buildings from flooding. It is
recommended that developers seek advice from Thames Water during early
development stages so that they ensure that development aims to help achieve
these targets.

Flood history

The Environment Agency’s historic flooding and recorded flood outlines datasets
has one record of flooding within and surrounding the site. This covers the majority
of the site excluding the northern tip and a small section of the north-western
boundary. This occurred in 1947 due to channel capacity being exceeded and there
being no raised defences. It is unknown how many properties were affected by this
flooding.

Newham Borough Council’s flood records show three records of flooding within the
site. These all occurred in July 2021 along Marshgate Lane under the DLR bridge,
Corn House, Marshgate Lane, and Pudding Mill DLR station, Barbers Road. The
latter was caused by a trunk storm sewer issue causing surcharge back into the
station.

Flood risk mana

gement infrastructure

Defences

The Environment Agency’s AIMS dataset shows there are formal flood
defences along the site’s southern, eastern and western boundaries,
along the banks of the Bow Back Creek, City Mill River and the River Lee,
respectively. These consist of flood walls. The design standard of
protection of these defences is 1000 years.

Residual risk

The site is at residual risk from an overtopping or breach of defences along the
River Lee and River Thames.

The Environment Agency’s Thames Estuary Upriver Breach Assessment model was
used within this assessment of tidal flooding and is described below.

0.5% AEP tidal Present Day event proportion of site at risk - 1.20%
0.5% AEP tidal 2100 epoch event proportion of site at risk - 82.65%

The eastern, southern and western boundary of the site is encroached very
minimally during the Present Day 0.5% AEP Thames Tidal Breach event. The rest
of the site is unaffected by flooding during this event.

During the 2100 epoch 0.5% AEP event Thames tidal upriver breach extent, the
majority of the site is affected by flooding. This excludes the northern tip and some
sections along the northern boundary as well as isolated dry islands across the
site. Flood depths reach approximately 2.17m with velocities of up to 1.71m/s. The
resulting flood hazard ranges from ‘Very Low’ to ‘Danger for All’".

Flood defence structures along the Thames are designed to protect to a 0.1% AEP
flood event. The current condition of the defences are unknown, but a breach of
defences is very unlikely.
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The residual risk to the site posed by failure of flood defences, including
overtopping and breach must be considered in a site-specific Flood Risk
Assessment. Maintenance arrangements (including funding mechanisms) for the
defences will need to be demonstrated for the lifetime of development, this will
need to include how the existing defences can be improved and fixed.

Emergency planning

Flood warning

The entire site is located in an Environment Agency Flood Warning and Flood Alert
Area. It is located within the 062WAF53 Lower Lee in the London Boroughs of
Enfield, Hackney, Haringey, Newham, Tower Hamlets and Waltham Forest as well
as the counties of Hertfordshire and Essex Flood Alert Area.

The entire site is also located within the 062FWF53Stratfd Lower River Lee at
Stratford Flood Warning Area. This Flood Warning Area is situated in the London
Boroughs of Hackney, Newham, Tower Hamlets and Waltham Forest.

Access and
egress

Access and egress to the site is currently via a number of routes. To the north,
access is gained via Marshgate Lane. To the south, access is possible via
Marshgate Lane (leading into Pudding Mill Lane) from Stratford High Street.
Further along Stratford High Street, access can also be gained to the south of the
site via Cook’s Road. According to the Newham Draft Local Plan (2022), there are
additional pedestrian access routes proposed. These include along Marshgate Lane
to the south of the site, leading into Pudding Mill Lane as well as a footpath
branching west from Barbers Road across the River Lee.

Safe access and egress is only possible along Marshgate Lane to the north of the
site during the Present Day 0.5% AEP tidal upriver breach event. All other access
routes are affected by flooding during this event. All access and egress routes are
affected by flooding during the 2100 epoch 0.5% AEP tidal upriver breach event.
Flood depths reach approximately 2.17m along the north of Marshgate Lane with
velocities here of up to 1.71m/s. The resulting flood hazard varies from ‘Very
Low’ to ‘Danger for All" where flood depths are deepest. This means that in the
extreme 2100 epoch breach event, vehicular access and egress is not possible to
the site.

Since the site has ‘Essential Infrastructure’ the higher central allowance is the
design event for this site. The 0.5% AEP event plus 17% climate change allowance
is used as a more conservative proxy for the site. The site is unaffected by flooding
in this event, therefore safe access and egress is possible in this event.

During the 3.3% AEP surface water event, access and egress is possible to the
south of the site via Marshgate Lane, Cook’s Road and the proposed pedestrian
access across the River Lee. However, surface water ponding along Cook’s Road
and Barbers Road may hinder access to the latter two routes. Marshgate Lane to
the north of the site is affected by ponding where the road is situated underneath
the DLR line bridge. The depth of these areas of flooding reaches 0.3 - 0.6m. Flood
water is fastest along Cook’s Road at 0.5 - 1.0m/s. The resulting flood hazard is
‘Very Low’ to ‘Danger for Most’. It is likely that vehicular access and egress may
not be possible in areas where flooding is deepest and water is fast flowing.

During the 1% AEP surface water event, access and egress routes are affected in
the same way as during the 3.3% AEP event. However, flood depths reach 0.6 -
0.9m along Cook’s Road and >1.2m along Marshgate Lane in the north of the site.
Flood water is fastest along Cook’s Road at 0.5 - 1.0m/s. The resulting flood
hazard is ‘Very Low’ to ‘Danger for Most’. It is likely that vehicular access and
egress may not be possible in areas where flooding is deepest and water is fast
flowing.

During the 0.1% AEP surface water event, all access and egress routes are
affected with ponding occurring along Stratford High Street between the access
points to Marshgate Lane and Cook’s Road in the south of the site. Flood depths
reach >1.2m along Marshgate Lane in the north of the site. Flood water is fastest
along Marshgate Lane at 1.0 - 2.0m/s. The resulting flood hazard is ‘Very Low’ to
‘Danger for Most'. It is likely that vehicular access and egress may not be possible
in areas where flooding is deepest and water is fast flowing.




During the surface water 1% AEP plus 40% allowance for climate change event,
the extent is very similar to that of the 0.1% AEP event, hence affecting the same
access and egress routes. The flood hazard ‘Very Low’ to ‘Danger for Some’ with
Cook’s Road and Marshgate Lane to the north of the site reaching ‘Danger for
Most’. Therefore, vehicular access and egress may not be possible where flood
waters are deepest and fast flowing.

Arrangements for safe access and egress will need to be demonstrated for the 0.5%
AEP tidal breach event and the 1% AEP plus an allowance for climate change rainfall
events with an appropriate allowance for climate change, using the depth, velocity,
and hazard outputs. Given the considerable risk to the site during the breach and
surface water scenarios, consultation with RMAs early on should be implemented to
ensure an appropriate flood evacuation plan is put in place for the site.

Dry Islands

The site is not located on a dry island.

Climate change

Implications for
the site

Management Catchment: London Management Catchment

Increased storm intensities due to climate change may increase the extent,
depth, velocity, hazard, and frequency of both fluvial and surface water flooding.

Fluvial Flooding (River Lee):

Since the site has ‘Essential Infrastructure’ the higher central allowance is the
design event for this site. The 0.5% AEP event plus 17% climate change allowance
is used as a more conservative proxy for the site. The site is unaffected by flooding
in this event.

Tidal Breaches:

The Thames Upriver Present Day epoch and 2100 epoch 0.5% AEP event are the
only breach events to encroach the site. The latter encroaches the majority of the
site, excluding the northern tip, some sections of the northern boundary and isolated
dry islands across the site. The 2100 epoch extent is 81% larger than the Present
Day extent. It is noted that LiDAR for the site does not appear to accurately represent
the topography, and it is likely that some areas identified as being at higher elevation
and outside the flooded area may actually be at risk. Since a large percentage of the
site is at risk during the 2100 epoch 0.5% AEP breach event, the site is considered
to be at high risk in the aforementioned breach scenario.

Surface Water:

The latest climate change allowances have also been applied to the Risk of Flooding
from Surface Water map to indicate the impact on pluvial flood risk. The 1% AEP
plus 40% climate change corresponds to the 1% AEP upper end allowance for peak
rainfall intensity for the 2070s epoch and is therefore the ‘design event’ scenario.

In the 1% AEP plus 40% climate change event the flood extent increases from the
1% AEP event. The flood extent is very similar to the 0.1% AEP event. The flooding
extends further into the low-lying areas across the site, accumulating on the roads
and streets and other impermeable surfaces. Flood depths increase from an average
of 0.15to 0.6m (1% AEP event) to around 1.86m in the 1% plus 40% climate change
event. This shows that the site is sensitive to increases in pluvial flooding due to
climate change, particularly the depths of flooding.

Development proposals at the site must address the potential changes associated
with climate change and be designed to be safe for the intended lifetime. The
provisions for safe access and egress must also address the potential increase in
severity and frequency of flooding.

Requirements for drainage control and impact mitigation




Broad-scale
assessment of
possible SuDS

Geology & Soils

SuDS

Geology at the site consists of:

o Bedrock - Bedrock geology of the majority of the site is the London
Clay Formation (clay, silt and sand). The eastern boundary of the site
consists of the Lambeth Group (clay, silt and sand). These are both
sedimentary bedrocks.

o Superficial - The superficial geology of the site is Alluvium (clay, silt,
sand and peat) which is a sedimentary superficial deposit formed of
unconsolidated detrital material deposited by a body of running
water.

Soils at the site consist of:

o Loamy and clayey soils of coastal flats with naturally high

groundwater.

The site is considered to have very low to negligible susceptibility to
groundwater flooding, this should be confirmed through additional site
investigation work. Below ground development such as basements may still
be susceptible to groundwater flooding.

BGS data indicates that the underlying geology is a mixture of clay, silt, sand
and peat which is likely to be with highly variable permeability. This should
be confirmed through infiltration testing. Off-site discharge in accordance
with the SuDS hierarchy may be required to discharge surface water runoff
from the site.

The site is not located within a Groundwater Source Protection Zone and
there are no restrictions over the use of infiltration techniques with regard to
groundwater quality.

The site is located within a Nitrate Vulnerable Zone.

The entire site is located within the Secondary (undifferentiated) superficial
aquifer designation zone.

The site is not located within an historic landfill site.

Surface water discharge rates should not exceed pre-development discharge
rates for the site and should be designed to be as close to greenfield runoff
rates as reasonably practical in consultation with the LLFA. It may be possible
to reduce site runoff by maximising the permeable surfaces on site using a
combination of permeable surfacing and soft landscaping techniques.

The Risk of Flooding from Surface Water (RoFSW) mapping indicates the
presence of surface water flow paths during the 0.1% AEP event. Existing
flow paths should be retained and integrated with blue-green infrastructure
and public open space.

If it is proposed to discharge runoff to a watercourse or sewer system, the
condition and capacity of the receiving watercourse or asset should be
confirmed through surveys and the discharge rate agreed with the asset
owner.

Opportunities for
wider
sustainability
benefits and
integrated flood
risk management

Implementation of SuDS at the site could provide opportunities to deliver
multiple benefits including volume control, water quality, amenity and
biodiversity. This could provide wider sustainability benefits to the site and
surrounding area. Proposals to use SuDS techniques should be discussed
with relevant stakeholders (LPA, LLFA and EA) at an early stage to
understand possible constraints.

Development at this site should not increase flood risk either on or off site.
The design of the surface water management proposals should take into
account the impacts of future climate change over the projected lifetime of
the development.

Opportunities to incorporate source control techniques such as green roofs,
permeable surfaces and rainwater harvesting must be considered in the
design of the site.

SuDS are to be designed so that they are easy to maintain, and it should be
set out who will maintain the system, how the maintenance will be funded
and should be supported by an appropriately detailed maintenance and
operation manual.




Opportunities to incorporate filtration techniques such as filter strips, filter
drains and bioretention areas must be considered. Consideration should be
made to the existing condition of receiving waterbodies and their Water
Framework Directive objectives for water quality. The use of multistage SuDS
treatment will clean improve water quality of surface water runoff discharged
from the site and reduce the impact on receiving water bodies.

The potential to utilise conveyance features such as swales to intercept and
convey surface water runoff should be considered. Conveyance features
should be located on common land or public open space to facilitate ease of
access. Where slopes are >5%, features should follow contours or utilise
check dams to slow flows.

NPPF and planning implications

Exception Test
requirements

The Local Authority will need to confirm that the Sequential Test has been carried
out in line with national guidelines. The Sequential Test will need to be passed
before the Exception Test is applied.

The NPPF classifies residential development and non-residential uses for health
centres as ‘More Vulnerable.” Non-residential uses (excluding educational and
nursery establishments and health centres) and employment development is
classed as ‘Less Vulnerable’. Open space is classed as ‘water compatible
development.’

Part of the site is also considered as ‘Essential Infrastructure’ due to the presence
of Pudding Mill Lane Station.

As there are multiple flood risk vulnerability classifications for this site, the most
vulnerable type is the one taken into consideration for the Exception Test.

As the site is within Flood Zone 3 and Flood Zone 2, classified as ‘Essential
Infrastructure’ and ‘More Vulnerable’ and has some surface water flood risk, the
Exception Test is required for this site.

Requirements
and guidance for
site-specific Flood
Risk Assessment

Flood Risk Assessment:

Section 2 of the Level 2 SFRA and Sections 7 and 8 of the Level 1 SFRA have more
guidance on this section and any relevant policies and information applicable to
development within LBN.

Consultation with the London Borough of Newham, Thames Water, and the
Environment Agency should be undertaken at an early stage.

At the planning application stage, a site-specific Flood Risk Assessment (FRA)
will be required as the proposed development site is at tidal flood risk from
the Present Day and 2100 epochs for the 0.5% AEP breach event of the River
Thames, and is shown to be at surface water flood risk in the 1% AEP, 1%
AEP plus 40% CC and 0.1% AEP events.

As part of the London Plan policy SI12 on Flood Risk Management, flood risk
should be recognised as an important consideration as part of all development
proposals, and it sets out the strategic approach in London to manage flood
risk. This includes the expectation that flood risk from all sources is managed
in a cost-effective way.

Development plans should use the Mayor’s Regional Flood Risk Appraisal and
their SFRA, as well as the Local Flood Risk Management Strategies to identify
cumulative flood risk issues. As part of the London Plan policy SI13 and LBN
SuDs guidance, all development proposals are required to include a Surface
Water Drainage Strategy along with their FRA. This aims to achieve greenfield
run-off rates and ensure surface water run-off is managed as close to source
as possible. It should also promote an integrated approach to water
management. Drainage should be designed and implemented in ways that
promote multiple benefits.

All sources of flooding should be considered as part of a site-specific flood
risk assessment and ensure that this flood risk is minimised and mitigated.
Residual flood risk must be addressed. In particular, an assessment of the
Thames Tidal breach model will be required to determine the fluvial risk to




the site. Careful consideration will also need to be given to the surface water
flood risk on site.

Developers should consult with Thames Water to ensure that the
development aims to help achieve the targets of the Drainage and
Wastewater Management Plan.

Development within 20m of a main river or flood defence will require specific
planning permissions.

The Canal and River Trust should be consulted as part of this development
as this site is within 150m of the River Lea.

Any FRA should be carried out in line with the National Planning Policy
Framework; Flood Risk and Coastal Change Planning Practice Guidance;
London Borough of Newham Council’s Local Plan Policies and Sustainable
Drainage Design and Evaluation Guide for developers.

Development plans and development proposals should contribute to the
delivery of the measures set out in Thames Estuary 2100 Plan, including the
production of Riverside Strategies by Local Authorities as laid out by the
TE2100 Plan to improve flood risk management in the vicinity of the river.
Natural flood management methods should be employed in development
proposals due to their multiple benefits including increasing flood storage and
creating recreational areas and habitat (where applicable).

Guidance for site desigh and making development safe:

The developer will need to show, through an FRA, that future users of the
development will not be placed in danger from flood hazards throughout its
lifetime. It is for the applicant to show that the development meets the
objectives of the NPPF’s policy on flood risk. For example, how the operation
of any mitigation measures can be safeguarded and maintained effectively
through the lifetime of the development. (Para 048 Flood Risk and Coastal
Change PPG).

Should built development be proposed within the 0.5% AEP tidal breach extent
or 1% AEP surface water flood extent, careful consideration will need to be
given to flood resistance and resilience measures.

The risk from surface water flow routes should be quantified as part of a site-
specific FRA, including a drainage strategy, so runoff magnitudes from the
development are not increased by development across any ephemeral surface
water flow routes. A drainage strategy should help inform site layout and
design to ensure runoff rates are as close as possible to greenfield rates.
According to Thames Water, surface water is expected to be discharged to the
watercourses.

Planning permission is required to surface more than 5 square metres of a
front garden using a material that cannot absorb water.

Arrangements for safe access and egress will need to be demonstrated for the
0.5% AEP tidal event and surface water events with an appropriate allowance
for climate change, using the depth, velocity, and hazard outputs.
Consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site.

Flood resilience and resistance measures should be implemented where
appropriate during the construction phase, e.g. raising of floor levels. These
measures should be assessed to make sure that flooding is not increased
elsewhere. If the floor levels cannot be raised to meet the minimum
requirements, developers will need to:

e raise them as much as possible

e consider moving vulnerable uses to upper floors

e include extra flood resistance and resilience measures.
Other examples of flood resistance and resilience measures include:

e using flood resistant materials that have low permeability to at least
600mm above the estimated flood level

e making sure any doors, windows or other openings are flood
resistant to at least 600mm above the estimated flood level




e by raising all sensitive electrical equipment, wiring and sockets to at
least 600mm above the estimated flood level.

e The scale of development in this catchment is likely to require upgrades of
the water supply network infrastructure. It is recommended that the
Developer and the Local Planning Authority liaise with Thames Water at the
earliest opportunity to agree a housing phasing plan.

e The proposed development is located within 20m of a Thames Water Sewage
Pumping Station. Thames Water consider that any occupied premises should
be located at least 20m away from the pumping station. Given the close
proximity of the proposed development to the pumping station, Thames
Water consider that it is likely that amenity will be impacted and therefore
object. Notwithstanding this objection, in the event that the Local Planning
Authority resolve to grant planning permission for the development, Thames
Water would request that the following informative is attached to the planning
permission: “The proposed development is located within 20m of a Thames
Water Sewage Pumping Station and this is contrary to best practice set out
in Codes for Adoption.” Future occupiers of the development should be made
aware that they could periodically experience adverse amenity impacts from
the pumping station in the form of odour; light; vibration and/or noise.

e The design and layout of the site should take account of risk of flooding from
all sources and meet the requirements of Local Plan Policy CE7. Sustainable
drainage should be considered from the outset and meet the requirements of
Local Plan Policy CE8. For more information on these policies, please refer to
Section 8 of the Level 1 SFRA report.

e London City Airport can provide comment on planning applications or
development proposals within 13km of the airport which include landscaping
schemes that may attract birds to the site. Early consultation with London
City Airport is recommended for any site which incorporates SuDS, open
water and landscaping which will impact local biodiversity.

Key messages

The site is shown to be at significant risk of flooding in Flood Zone 2 and Flood Zone 3 as well as being at
pluvial flood risk in the 0.1% AEP event and also being at risk if the Thames were to breach its bank and
defences were to fail. The development may be able to proceed if:

A carefully considered and integrated flood resilient and sustainable drainage design is put
forward, with development to be steered away from the areas identified to be at risk of surface
water flooding within the site.

‘Highly Vulnerable’ and further ‘Essential Infrastructure’ development is not permitted in Flood
Zone 3. Any development in this category should be steered away from Flood Zone 3. ‘More
Vulnerable’ development proposed within Flood Zone 3 will require the Exception Test to be
passed.

A site-specific Flood Risk Assessment that demonstrates that site users will be safe in the 0.5%
AEP tidal event, as well as the 1% AEP fluvial and surface water events, including an allowance
for climate change. This will need to show that the site is not at an increased risk of flooding in
the future and that development of the site does not increase the risk of surface water flooding
on the site and to neighbouring properties.

A site-specific Surface Water Drainage Strategy, and SuDS maintenance and management plan
is submitted along with the FRA.

Safe access and egress can be demonstrated in the 1% AEP plus Higher Central climate change
fluvial and surface water events, as well as the 0.5% AEP tidal plus an allowance for climate
change event. If this is not possible, an appropriate Flood Warning and Evacuation Plan is
needed. This site will need a specific Flood Warning and Evacuation Plan.

If flood mitigation measures are implemented then they are tested to ensure that they will not
displace water elsewhere (for example, if land is raised to permit development on one area,
compensatory flood storage will be required in another).




Mapping Information

The key datasets used to make planning recommendations for this site were the Environment Agency’s
Flood Map for Planning, the Environment Agency’s Risk of Flooding from Surface Water map and the
Environment Agency’s Thames Estuary Upriver Breach Assessment model. More details regarding data
used for this assessment can be found below.

Flood Zones

Flood Zones 2 and 3 have been taken from the Environment Agency’s Flood Map for
Planning mapping. Modelled tidal breach flood extents have been taken from the
Environment Agency’s Thames Estuary Upriver Breach Assessment model.

Climate change

Tidal climate change has been assessed using the 2100 epoch results from the
Environment Agency’s Thames Estuary Upriver Breach Assessment model.

The latest climate change allowances (updated May 2022) have also been applied to
the Risk of Flooding from Surface Water map and River Lee model to indicate the
impact on flood risk.

Fluvial & Tidal
depth, velocity
and hazard
mapping

Fluvial - This has been assessed using the EA/CH2M Hill’s River Lee 2014 hydraulic
model which was re-run by JBA Consulting in 2023.

Tidal - This has been assessed using the present day and 2100 epoch results from
the Environment Agency’s Thames Estuary Upriver 2017 Breach Assessment model.

Surface Water

The Risk of Flooding from Surface Water map has been used to define areas at risk
from surface water flooding.

Surface water
depth, velocity
and hazard
mapping

The surface water depth, velocity, and hazard mapping for the 3.3%, 1% and 0.1%
AEP events (considered to be high, medium, and low risk) have been taken from
Environment Agency’s RoFSW, which have been uplifted for climate change.




London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details

Site Code Rick Roberts Way, N8.SA7

Address Rick Roberts Way, Stratford, London, E15 2.
Area 4.32ha

Current land use

Temporary community facility, vacant land, storage use and gasholder
infrastructure.

Proposed land use

Residential, employment, education facilities (special educational needs school),
leisure facilities and open space.

Flood Risk
Vulnerability

Mixed - More Vulnerable, Essential Infrastructure and Less Vulnerable

Sources of flood risk

Location of the site
within the
catchment

The site is located south of Stratford extending from Stratford High Street to the
north-west, to Abbey Lane in the south. The Abbey Lane Open Space park runs
adjacent to the site’s south-western boundary whilst Rick Roberts Way follows
the site’s north-eastern boundary.

The site is located in the London Management Catchment. The catchment is
1487km? and is very densely populated. The site lies 55m east of Three Mills
Wall River, 450m north of Channelsea River and approximately 2.7km north of
the River Thames. The site is located within a very urbanised part of the
catchment.

Topography

Environment Agency 1m resolution LiDAR across the site shows that topography
varies. The site area is a densely developed urban area and LiDAR data is
unlikely to be representative of the actual site topography, this may have an
impact on some of the flood risk datasets used in the assessment. The lowest
elevations are found where there are areas with vegetation. These include a
small area towards the north of the site and a vegetation corridor that extends
from the southern half of the north-eastern boundary, cutting across the south
of the site and following a small section of the south-western boundary.
Elevations range between 2.89 to 3.35m AOD. The highest elevations (up to
8.65m AOD) are situated with the south of the site and correspond with a gas
depot. The rest of the site is relatively flat and lies at slightly lower elevations
than this, ranging between approximately 4.48m AOD and 5.99m AOD.

Existing drainage
features

The site lies 55m east of Three Mills Wall River, 450m north of Channelsea River
and approximately 2.7km north of the River Thames. The area surrounding
these watercourses is urbanised and therefore highly constrained with
development built up to the river edges. There are points of lower elevation
towards the north of the site and a strip that extends from the southern half of
the north-eastern boundary, cutting across the south of the site and following a
small section of the south-western boundary. These correspond to areas of
vegetation which may act as drainage ditches.

Critical Drainage
Area

The site is not located within a CDA.




Fluvial and tidal

The proportion of site at risk FMFP:

FZ3 - 50%
FZ2 - 63%
FZ1 - 37%

The Flood Zone values quoted show the percentage of the site at flood risk from
that particular Flood Zone/event, including the percentage of the site at flood
risk at a higher risk zone. This is because the values quoted are the area
covered by each Flood Zone/extent within the site boundary. For example:
Flood Zone 2 includes Flood Zone 3. Flood Zone 1 is the remaining area outside
Flood Zone 2 (FZ2+ FZ1 = 100%).

Defended model outputs:

3.3% AEP fluvial event - 0%
1% AEP fluvial event - 0%
0.5% AEP fluvial event - 0%
0.1% AEP fluvial event - 0%

Modelled results show the percentage of site at risk from a given AEP flood
event.

Available data:

The proportion of the site at flood risk are determined from the Environment
Agency’s Flood Map for Planning Flood Zones. This represents the undefended
scenario.

Therefore, the defended scenario outputs have been reported as a more
accurate representation of the flood risk in Newham due to the presence of flood
defence structures.

Flood defence structures along the Thames are designed to protect to a 0.1%
AEP flood event, therefore there is no functional floodplain/Flood Zone 3b for
the tidal Thames.

Therefore, the EA’s Reduction in Risk of Flooding from Rivers and Sea due to
Defences dataset extent has been used to assess the area of the site located
within this extent. The dataset shows the area where there is a reduction in risk
of flooding from rivers and sea due to flood defences, taking into account the
condition they are in.

The Environment Agency’s 1D-2D ISIS-TUFLOW detailed hydraulic model for the
River Lee has been used within this assessment of fluvial flooding.

Flood characteristics:

The majority of the site is located within a Reduction in Risk of Flooding from
Rivers and Sea due to Defences area. The areas not within this extent are some
of the northern and southern quarters of the site. This means that the majority
of the site is shown to benefit from defences (although may still be at some
risk).

According to the River Lee (2014) hydraulic model, the site and surrounding
areas are unaffected by fluvial flooding during the 3.3%, 1%, 0.5% and 0.1%
AEP modelled events.

Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 0.4%

Max depth - 0.3 - 0.6m

Max velocity - 0.25 - 0.5m/s

1% AEP - 1.9%

Max depth - 0.9 - 1.2m

Max velocity - 0.5 - 1.0m/s

0.1% AEP - 6.2%

Max depth - >1.2m




Max velocity - 0.5 - 1.0m/s

The % SW extents quoted show the % of the site at surface water risk from that
particular event, including the percentage of the site at flood risk at a higher
risk zone (e.g. 100-year includes the 30-year %).

The Environment Agency’s Risk of Flooding from Surface Water mapping was
used in this assessment.

Description of surface water flow paths:

The site is affected by surface water flooding in all AEP events.

In the 3.3% AEP event surface water flooding only covers 0.4% of the site.
Flooding occurs where it ponds in the access road into the site from Rick
Roberts Way in the south of the site, entering from the eastern boundary. There
are also small areas of ponding along Rick Roberts Way which marginally
encroaches sections of the eastern, south and south-western boundaries.
Maximum flood depths are 0.3 to 0.6m. Most flood water velocity within the site
is 0 to 0.25 with small areas along the aforementioned access road reaching a
maximum of 0.5m/s. The resulting flood hazard varies from ‘Very Low’ to
‘Danger for Some’ in areas where ponding is deepest.

The 1% AEP event surface water covers 1.9% of the site. The flooding extends
further around the 3.3% AEP outlines along the southern access road from Rick
Roberts Way. Additional small areas of ponding begin to form within the centre
of the site and the southern tip within the gas depot which corresponds to low-
lying land. Flood depths vary from 0 to 0.6m, deepest in the lower-lying parts of
the site. The majority of the water flows at 0 to 0.25m/s, with some small areas
along the southern access road reaching 0.25 to 0.5m/s. The resulting flood
hazard varies from ‘Very Low’ to ‘Danger for Some’. There are very small areas
of ‘Danger to Most’ where flooding is deepest along the southern access road
from Rick Roberts Way.

The 0.1% AEP event surface water covers 6.2% of the site. In this event the
aforementioned areas of ponding further extend from the 1% AEP outlines
within the centre and southern tip of the site. A flow path forms, connecting
ponding on the access road within the south to ponding on the opposite side of
the site adjacent to Abbey Lane Open Space Park. Flood depths vary from
<0.15m to 1.2m. Most of the flood depths are 0.15 to 0.6m with smaller areas
of 0.6 — 0.9m on the southern access road and ponding within the southern tip
of the site. The deepest flooding occurs in a small low-lying area of ponding
towards the north of the site where flood depths are 0.9 to 1.2m. Flood water
flows at around 0 to 0.25m/s across most of the site, with smaller areas where
it flows around 0.25 to 1m/s. The resulting flood hazard across most of the site
is ‘Very Low’ to ‘Danger for Some’. Where flood water is deeper, there are areas
of ‘Danger for Most'.

Reservoir

The Dry Day reservoir flood events encroach the north-eastern boundary of the
site, extending along a flow path in the south of the site to the southern
boundary, with some ponding in the southern tip. This risk is posed by several
reservoirs including Banbury, High Maynard, King George V, Lockwood and
William Girling. The aforementioned ponding at the southern tip of the site only
occurs in the Dry Day extent for the William Girling reservoir. These reservoirs
are all managed by Thames Water Limited and are deemed as high-risk.

A similar area is encroached during the Wet Day reservoir flood event, however
flooding extends across the majority of the site’s centre, with only the north of
the site and the majority of the south-western boundary being unaffected. The
site is also within a dry island. This risk is posed by several reservoirs including
Banbury, High Maynard, King George V, Lockwood, Queen Elizabeth II, Stoke
Newington (East), Stoke Newington (West), Walthamstow No.4, Walthamstow
No.5, Warwick East Reservoir, West Warwick, William Girling and Wraysbury.
These reservoirs are all managed by Thames Water Limited apart from Stoke




Newington (West) which is managed by Hackney Council. These reservoirs are
all deemed as high-risk.

The most extensive Wet Day and Dry Day reservoir flood extent is the William
Girling reservoir. Despite the risk being residual, in the very unlikely event that
the reservoirs fail, it is predicted that there is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m resolution
grid squares. The whole site is shown to have negligible risk of groundwater
flooding in this area, and any groundwater flooding incidence has a chance of
less than 1% annual probability of occurrence.

Sewers

The site is located within a postcode area with 33 incidences of sewer flooding,
according to the Thames Water Hydraulic Sewer Flood Risk Register.

The site is located within the Beckton sewer catchment. Newham was identified
as a high risk catchment as part of Thames Water’s Drainage and Wastewater
Management Plan. The strategic plan for this risk zone identifies a series of
solutions and targets which include, for example, network improvements, and
property level protection measures to prevent buildings from flooding. It is
recommended that developers seek advice from Thames Water during early
development stages so that they ensure that development aims to help achieve
these targets.

Flood history

The Environment Agency’s historic flooding and recorded flood outlines datasets
has no records of flooding within the site. However, the nearest recorded flood
outline is located adjacent to the site’s southern and south-western boundaries
with the closest extent situated 14m south of the site. This occurred in 1947
due to channel capacity being exceeded and there being no raised defences. It
is unknown how many properties were affected by this flooding.

Newham Borough Council’s flood records show one record of flooding which
bordered some of the site’s north-eastern boundary. This occurred in 2014
along a 225m stretch of Rick Roberts Way. Another flooding incident which
occurred near the site was at Halo Tower, the High Street which is located
approximately 60m north-west of the site in 2021.

Flood risk management infrastructure

Defences

The Environment Agency’s AIMS dataset shows there are no formal flood
defences within the site. The nearest formal flood defences are situated along
both banks of the Waterworks River approximately 50m west of the site. These
consist of flood walls. The design standard of protection of these defences
ranges from 200 to 1000 years.

Residual risk

The site is at residual risk from an overtopping or breach of defences along the
River Lee and River Thames.

The Environment Agency’s Thames Estuary Upriver Breach Assessment model
was used within this assessment of tidal flooding and is described below.

0.5% AEP tidal present day event proportion of site at risk - 8.80%
0.5% AEP tidal 2100 epoch event proportion of site at risk — 24.24%

The southern tip of the site and part of the south-western boundary is affected
by flooding as well as there being a flow path across the site and along a section
of the eastern boundary. This is during the Present Day 0.5% AEP Thames Tidal
Breach event.

Similar areas of the site are also located within the 2100 epoch 0.5% AEP event
Thames tidal upriver breach extent which is described in the climate change
section below. Flood depths reach around 2.40m with velocities of up to
2.04m/s. The resulting flood hazard is ‘Very Low’ to ‘Danger for All".

Flood defence structures along the Thames are designed to protect to a 0.1%
AEP flood event. The current condition of the defences are unknown, but a
breach of defences is very unlikely.



https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management
https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management

The residual risk to the site posed by failure of flood defences, including
overtopping and breach must be considered in a site-specific Flood Risk
Assessment. Maintenance arrangements (including funding mechanisms) for the
defences will need to be demonstrated for the lifetime of development, this will
need to include how the existing defences can be improved and fixed.

Emergency planning

Flood warning

The entirety of the site is located in an Environment Agency Flood Warning and
Flood Alert Area. It is located within the 062WAF53 Lower Lee in the London
Boroughs of Enfield, Hackney, Haringey, Newham, Tower Hamlets and Waltham
Forest as well as the counties of Hertfordshire and Essex Flood Alert Area.

The entire site is also located within the 062FWF53Stratfd Lower River Lee at
Stratford Flood Warning Area. This Flood Warning Area is situated in the London
Boroughs of Hackney, Newham, Tower Hamlets and Waltham Forest.

Access and egress

Access and egress to the site is currently via Rick Roberts Way to the north and
further south along the same road. According to the Newham Draft Local Plan
(2022), there will be an additional pedestrian route halfway between the
previously mentioned access route as well as from Stratford High Street to the
north-west of the site. The original vehicular access road to the south of the site
along Rick Roberts Way will be extended to Abbey Lane to the south of the site.

Safe access and egress along Rick Roberts Way and Abbey Lane is shown to be
affected during the modelled tidal upriver breach 0.5% AEP events in the
present day epoch and the 2100 epoch. Flood depths are up to 3.2m along
Abbey Lane. The resulting flood hazard varies from ‘Very Low’ to ‘Danger for All’
where flood depths are deepest. This means that in the extreme 2100 epoch
breach event, vehicular access and egress is not possible to the site.

Since the site has ‘Essential Infrastructure’ the higher central allowance is the
design event for this site. The 0.5% AEP event plus 17% climate change
allowance is used as a more conservative proxy for the site. Flood waters are
impounded along the railway line that borders the western to northern area of
the site. The roads surrounding the site remain unaffected.

During the 3.3% AEP surface water event access and egress is possible on all
mentioned routes into the site. There is, however, a small area of ponding
within the southern access road to the site from Rick Roberts Way as well as
along Abbey Lane to the south of the site. Flood depths reach 0.3 to 0.6m, with
flood water flowing up to 0.5 to 1m/s. The resulting hazard is ‘Very Low' to
‘Danger for Some’.

During the 1% AEP event, there is further surface water flooding along the
affected roads mentioned during the 3.3% AEP event. There is also some
ponding along Rick Roberts Way which encroaches the access point to the
proposed pedestrian route located between the two existing points of access.
The depths of this flooding are 0.15 to 0.9m. Flood water velocities vary
between 0 to 1.0m/s. The resulting hazard is ‘Very Low’ to ‘Danger for Most’.
Where flood waters are deepest and fast flowing, vehicular access will not be
possible, i.e. along Rick Roberts Way.

During the 0.1% AEP event, flooding affects a larger stretch of Rick Roberts
Way and Abbey Lane. Flood depths vary from <0.15m to small areas of up to
1.2m along some of Rick Roberts Way and Abbey Lane. Flood waters reach up
to 1.0 to 2.0m/s. The resulting flood hazard along Rick Roberts Way is ‘Very
Low’ to ‘Danger for Most’. Along Abbey Lane, the flood hazard is also ‘Very Low’
to ‘Danger for Most’. Where flood waters are deepest and fast flowing, vehicular
access will not be possible, i.e. along Rick Roberts Way and Abbey Lane. Access
to the north-west of the site via Stratford High Street remains accessible during
all AEP surface events.

During the surface water 1% AEP plus 40% allowance for climate change event,
flooding effects the same access routes as those mentioned during the 0.1%
AEP event because these extents are very similar in size. The flood hazard along
Rick Roberts Way and Abbey Lane is ‘Very Low’ to ‘Danger for Most’. Therefore,




vehicular access will not be possible where flood waters are deepest and fast
flowing.

Arrangements for safe access and egress will need to be demonstrated for the
0.5% AEP tidal breach event and the 1% AEP plus an allowance for climate change
rainfall events with an appropriate allowance for climate change, using the depth,
velocity, and hazard outputs. Given the considerable risk to the site during the
breach and surface water scenarios, consultation with RMAs early on should be
implemented to ensure an appropriate flood evacuation plan is put in place for
the site.

Dry Islands

The site is not located on a dry island.

Climate change

Implications for
the site

Management Catchment: London Management Catchment

Increased storm intensities due to climate change may increase the extent,
depth, velocity, hazard, and frequency of both fluvial and surface water
flooding.

Fluvial Flooding (River Lee):

Since the site has ‘Essential Infrastructure’ the higher central allowance is the
design event for this site. The 0.5% AEP event plus 17% climate change
allowance is used as a more conservative proxy for the site. The site remains
unaffected by flooding.

Tidal Breaches:

The Thames Upriver Present Day epoch and 2100 epoch 0.5% AEP event are the
only breach events to encroach the site along the southern tip, a small section of
the south-western boundary and some of the eastern boundary. The 2100 epoch
extent increases by approximately 16% from the Present Day extent. It is noted
that LiDAR for the site does not appear to accurately represent the topography,
and it is likely that some areas identified as being at higher elevation and outside
the flooded area may actually be at risk. Since a small percentage of the site is
at risk during two breach events, the site is considered to be at medium risk in
the aforementioned breach scenarios.

Surface Water:

The latest climate change allowances have also been applied to the Risk of
Flooding from Surface Water map to indicate the impact on pluvial flood risk. The
1% AEP plus 40% climate change corresponds to the 1% AEP upper end allowance
for peak rainfall intensity for the 2070s epoch and is therefore the ‘design event’
scenario.

In the 1% AEP plus 40% climate change event the flood extent increases from
the 1% AEP event. The flood extent is very similar to the 0.1% AEP event. The
flooding extends further into the low-lying areas in the south of the site and along
the eastern boundary, accumulating on the roads and streets and other
impermeable surfaces. Flood depths also increase from around 0 to 0.6m (1%
AEP event) to around 1.03m in the 1% plus 40% climate change event. This
shows that the site is sensitive to increases in pluvial flooding due to climate
change.

Development proposals at the site must address the potential changes
associated with climate change and be designed to be safe for the intended
lifetime. The provisions for safe access and egress must also address the
potential increase in severity and frequency of flooding.

Requirements for drainage control and impact mitigation




Broad-scale
assessment of
possible SuDS

Geology & Soils

SuDS

Geology at the site consists of:

o Bedrock - Bedrock geology in the north of the site is the Lambeth
Group (clay, silt and sand) whilst the rest of the site is the London
Clay Formation (clay, silt and sand). These are sedimentary
bedrocks.

o Superficial - The superficial geology of the site is Alluvium (clay, silt,
sand and peat) which is a sedimentary superficial deposit formed
of unconsolidated detrital material deposited by a body of running
water.

Soils at the site consist of:

o Loamy and clayey soils of coastal flats with naturally high

groundwater.

The site is considered to have very low to negligible susceptibility to
groundwater flooding, this should be confirmed through additional site
investigation work. Below ground development such as basements may
still be susceptible to groundwater flooding.

BGS data indicates that the underlying geology is a mixture of clay, silt,
sand and peat which is likely to be with highly variable permeability. This
should be confirmed through infiltration testing. Off-site discharge in
accordance with the SuDS hierarchy may be required to discharge surface
water runoff from the site.

The site is not located within a Groundwater Source Protection Zone and
there are no restrictions over the use of infiltration techniques with regard
to groundwater quality.

The site is also located within a Nitrate Vulnerable Zone.

The entire site is also located within the Secondary (undifferentiated)
aquifer designation (superficial drift) zone.

The site has areas within its boundary designated by the Environment
Agency as being an historic landfill site. A thorough ground investigation
will be required as part of a detailed site-specific FRA, to determine
potential mitigation for contamination and the impact this may have on
SuDS. As such, proposed SuDS should be discussed with the relevant
stakeholders (LPA, LLFA and EA) at an early stage to understand possible
constraints.

Surface water discharge rates should not exceed pre-development
discharge rates for the site and should be designed to be as close to
greenfield runoff rates as reasonably practical in consultation with the
LLFA. It may be possible to reduce site runoff by maximising the
permeable surfaces on site using a combination of permeable surfacing
and soft landscaping techniques.

The Risk of Flooding from Surface Water (RoFSW) mapping indicates the
presence of surface water flow paths beginning to form in areas
surrounding the site during the 0.1% AEP event, connecting areas of
ponding that were present in the 1% AEP event. Existing flow paths should
be retained and integrated with blue-green infrastructure and public open
space.

If it is proposed to discharge runoff to a watercourse or sewer system, the
condition and capacity of the receiving watercourse or asset should be
confirmed through surveys and the discharge rate agreed with the asset
owner.

Opportunities for
wider
sustainability
benefits and
integrated flood
risk management

Implementation of SuDS at the site could provide opportunities to deliver
multiple benefits including volume control, water quality, amenity and
biodiversity. This could provide wider sustainability benefits to the site
and surrounding area. Proposals to use SuDS techniques should be
discussed with relevant stakeholders (LPA, LLFA and EA) at an early stage
to understand possible constraints.

Development at this site should not increase flood risk either on or off site.
The design of the surface water management proposals should take into




account the impacts of future climate change over the projected lifetime
of the development.

e Opportunities to incorporate source control techniques such as green
roofs, permeable surfaces and rainwater harvesting must be considered in
the design of the site.

e SuDS are to be designed so that they are easy to maintain, and it should
be set out who will maintain the system, how the maintenance will be
funded and should be supported by an appropriately detailed maintenance
and operation manual.

NPPF and planning implications

Exception Test
requirements

The Local Authority will need to confirm that the Sequential Test has been
carried out in line with national guidelines. The Sequential Test will need to be
passed before the Exception Test is applied.

The NPPF classifies residential development and non-residential institutions
including educational establishments. as *‘More Vulnerable’ development. Leisure
and employment development is classed as ‘Less Vulnerable’. As there are
multiple flood risk vulnerability classifications for this site, the most vulnerable
type is the one taken into consideration for the Exception Test.

As the site is within Flood Zone 3 and Flood Zone 2, and classified as ‘More
Vulnerable’ and having ‘Essential Infrastructure’, the Exception Test is required
for this site.

Requirements and
guidance for site-

specific Flood Risk
Assessment

Flood Risk Assessment:

Section 2 of the Level 2 SFRA and Sections 7 and 8 of the Level 1 SFRA have
more guidance on this section and any relevant policies and information applicable
to development within LBN.

e Consultation with the London Borough of Newham, Thames Water, and the
Environment Agency should be undertaken at an early stage.

e At the planning application stage, a site-specific Flood Risk Assessment
(FRA) will be required as the proposed development site is at tidal flood
risk from the Present Day epoch and 2100 epoch for the 0.5% AEP breach
events of the River Thames (upriver), and is shown to be at surface water
flood risk in the 1% AEP, 1% AEP plus 40% CC and 0.1% AEP events.

e As part of the London Plan policy SI12 on Flood Risk Management, flood
risk should be recognised as an important consideration as part of all
development proposals, and it sets out the strategic approach in London
to manage flood risk. This includes the expectation that flood risk from all
sources is managed in a cost-effective way.

e Development plans should use the Mayor’s Regional Flood Risk Appraisal
and their SFRA, as well as the Local Flood Risk Management Strategies to
identify cumulative flood risk issues. As part of the London Plan policy SI13
and LBN SuDs guidance, all development proposals are required to include
a Surface Water Drainage Strategy along with their FRA. This aims to
achieve greenfield run-off rates and ensure surface water run-off is
managed as close to source as possible. It should also promote an
integrated approach to water management. Drainage should be designed
and implemented in ways that promote multiple benefits.

e All sources of flooding should be considered as part of a site-specific flood
risk assessment and ensure that this flood risk is minimised and mitigated.
Residual flood risk must be addressed. In particular, an assessment of the
Thames Tidal breach model will be required to determine the fluvial risk to
the site. Careful consideration will also need to be given to the surface
water flood risk on site.

e Developers should consult with Thames Water to ensure that the
development aims to help achieve the targets of the Drainage and
Wastewater Management Plan.

e The Canal and River Trust should be consulted as part of this development
as this site is within 150m of the Waterworks River.




Any FRA should be carried out in line with the National Planning Policy
Framework; Flood Risk and Coastal Change Planning Practice Guidance;
London Borough of Newham Council’s Local Plan Policies and Sustainable
Drainage Design and Evaluation Guide for developers.

Development plans and development proposals should contribute to the
delivery of the measures set out in Thames Estuary 2100 Plan, including
the production of Riverside Strategies by Local Authorities as laid out by
the TE2100 Plan to improve flood risk management in the vicinity of the
river.

Natural flood management methods should be employed in development
proposals due to their multiple benefits including increasing flood storage
and creating recreational areas and habitat (where applicable).

Guidance for site design and making development safe:

The developer will need to show, through an FRA, that future users of the
development will not be placed in danger from flood hazards throughout its
lifetime. It is for the applicant to show that the development meets the
objectives of the NPPF’s policy on flood risk. For example, how the operation
of any mitigation measures can be safeguarded and maintained effectively
through the lifetime of the development. (Para 048 Flood Risk and Coastal
Change PPG).

Should built development be proposed within the 0.5% AEP tidal breach
extent or 1% AEP surface water flood extent, careful consideration will need
to be given to flood resistance and resilience measures.

The risk from surface water flow routes should be quantified as part of a site-
specific FRA, including a drainage strategy, so runoff magnitudes from the
development are not increased by development across any ephemeral
surface water flow routes. A drainage strategy should help inform site layout
and design to ensure runoff rates are as close as possible to greenfield rates.
Planning permission is required to surface more than 5 square metres of a
front garden using a material that cannot absorb water.

Arrangements for safe access and egress will need to be demonstrated for
the 0.5% AEP tidal event and surface water events with an appropriate
allowance for climate change, using the depth, velocity, and hazard outputs.
Consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site.

Flood resilience and resistance measures should be implemented where
appropriate during the construction phase, e.g. raising of floor levels.

These measures should be assessed to make sure that flooding is not
increased elsewhere. If the floor levels cannot be raised to meet the
minimum requirements, developers will need to:

e raise them as much as possible
e consider moving vulnerable uses to upper floors
e include extra flood resistance and resilience measures.
Other examples of flood resistance and resilience measures include:
e using flood resistant materials that have low permeability to at

least 600mm above the estimated flood level

e making sure any doors, windows or other openings are flood
resistant to at least 600mm above the estimated flood level

e by raising all sensitive electrical equipment, wiring and sockets to
at least 600mm above the estimated flood level.

The scale of development in this catchment is likely to require upgrades of
the water supply network infrastructure. It is recommended that the
Developer and the Local Planning Authority liaise with Thames Water at
the earliest opportunity to agree a housing phasing plan.

The Pressure Reduction Station, electricity mast and sub-station should be
retained or re-provided on the site. The district heating network connection
to the north-west of the site should be retained.




e The design and layout of the site should take account of risk of flooding
from all sources and meet the requirements of Local Plan Policy CE7.
Sustainable drainage should be considered from the outset and meet the
requirements of Local Plan Policy CE8. For more information on these
policies, please refer to Section 8 of the Level 1 SFRA report.

e London City Airport can provide comment on planning applications or
development proposals within 13km of the airport which include
landscaping schemes that may attract birds to the site. Early consultation
with London City Airport is recommended for any site which incorporates
SuDS, open water and landscaping which will impact local biodiversity.

Key messages

The site is shown to be at significant risk of flooding in Flood Zone 2 and Flood Zone 3, as well as being
at pluvial flood risk in the 0.1% AEP event and also being at risk if the Thames were to breach its bank
and defences were to fail. The development may be able to proceed if:

A carefully considered and integrated flood resilient and sustainable drainage design is put
forward, with development to be steered away from the areas identified to be at risk of
surface water flooding within the site.

‘Highly Vulnerable’ and ‘Essential Infrastructure’ development or retained site features are not
permitted in Flood Zone 3. Any development in this category should be steered away from
Flood Zone 3. *More Vulnerable’ development proposed within Flood Zone 3 will require the
Exception Test to be passed.

A site-specific Flood Risk Assessment that demonstrates that site users will be safe in the
0.5% AEP tidal event, as well as the 1% AEP fluvial and surface water events, including an
allowance for climate change. This will need to show that the site is not at an increased risk of
flooding in the future and that development of the site does not increase the risk of surface
water flooding on the site and to neighbouring properties.

A site-specific Surface Water Drainage Strategy, and SuDS maintenance and management
plan is submitted along with the FRA.

Safe access and egress can be demonstrated in the 1% AEP plus Higher Central climate
change surface water and fluvial events, as well as the 0.5% AEP tidal plus an allowance for
climate change event. If this is not possible, an appropriate Flood Warning and Evacuation
Plan is needed. This site will need a specific Flood Warning and Evacuation Plan.

If flood mitigation measures are implemented then they are tested to ensure that they will not
displace water elsewhere (for example, if land is raised to permit development on one area,
compensatory flood storage will be required in another).

Mapping Information

The key datasets used to make planning recommendations for this site were the Environment Agency’s
Flood Map for Planning, the Environment Agency’s Risk of Flooding from Surface Water map and the
Environment Agency’s Thames Estuary Upriver Breach Assessment model. More details regarding data
used for this assessment can be found below.

Flood Zones Flood Zones 2 and 3 have been taken from the Environment Agency’s Flood Map

for Planning mapping. Modelled tidal breach flood extents have been taken from
the Environment Agency’s Thames Estuary Upriver Breach Assessment model.

Climate change Tidal climate change has been assessed using the 2100 epoch results from the

Environment Agency’s Thames Estuary Upriver Breach Assessment model.

The latest climate change allowances (updated May 2022) have also been applied
to the Risk of Flooding from Surface Water map and River Lee model to indicate
the impact on flood risk.

Fluvial & Tidal Fluvial - This has been assessed using the EA/CH2M Hill’s River Lee 2014
depth, velocity and | hydraulic model which was re-run by JBA Consulting in 2023.

hazard mapping

Tidal - This has been assessed using the present day and 2100 epoch results from
the Environment Agency’s Thames Estuary Upriver 2017 Breach Assessment
model.




Surface Water The Risk of Flooding from Surface Water map has been used to define areas at
risk from surface water flooding.

Surface watt_ar The surface water depth, velocity, and hazard mapping for the 3.3%, 1% and
depth, velocity and | 0.1% AEP events (considered to be high, medium, and low risk) have been taken
hazard mapping from the Environment Agency’s RoFSW dataset, which have been uplifted for

climate change.




London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details

Site Code N4.SA1

Address Land North of Royal Albert Dock, Beckton, E6 1 and E6 2.
Area 29.9ha

Current land use Mixed Use

Proposed land
use

Residential, employment, community facilities, education uses, sports facility,
main town centre uses and open space.

Flood Risk
Vulnerability

Mixed - essential infrastructure, more vulnerable, less vulnerable and water
compatible.

Sources of flood risk

Location of the
site within the
catchment

The site is located within Beckton and Canning Town, adjacent to the Royal
Albert Dock/ Royal Victoria Dock (as part of the Royal Group of Docks). The
large site is bounded to the north by the the A1020 Royal Albert Way and
A112 Victoria Dock Road. The north-west of the site encompasses this road.
The London Design and Engineering University Technical College is located to
the east of the site. The southern boundary of the site is confined by the
Royal Albert Dock, London Borough of Newham Council Offices, Connaught
Passage, the Royal Victoria Dock and the Dockland Light Railway line. The
north-west of the site is adjacent to the Prince Regent DLR Station.

There are a number of transport connections located within the site,
including London Underground Elizabeth Line, Docklands Light Railway,
A1020 Connaught Bridge/ Royal Albert Way and A112 Victoria Dock Road.
The site is located in the London Management Catchment. The catchment is
1487km? and is very densely populated. The site lies near the River Thames
and Royal Docks. The site is located within a very urbanised part of the
catchment.

Topography

Environment Agency 1m resolution LiDAR across the site shows that
topography varies slightly. The site area is a densely developed urban area
and LiDAR data is unlikely to be representative of the actual site topography,
this may have an impact on some of the flood risk datasets used in the
assessment.

The elevation of the site varies between -4.92 and 8.33mAOQOD. Site
elevations are lowest to the north-west of the site, where the London
Underground Elizabeth Line transitions from overground to underground
below Royal Albert Way. Additionally, site elevations are also below sea level
at an underpass where the A1020 Royal Albert Way passes below Connaught
Bridge. The elevations across the rest of the site are relatively consistent,
and are generally above 4.5mAOD. The greatest elevations within the site
are located at a small area of raised ground to the east of the site, adjacent
to Lascars Avenue.

Existing drainage
features

The southern boundary of the site is adjacent to the Connaught Passage,
Royal Albert Dock and Royal Victoria Dock, which as part of the Royal Group
of Docks within the London Borough of Newham. The site is approximately
800m north of the River Thames. There are no drainage ditches within or in
the vicinity of the site.

Critical Drainage
Area

The Critical Drainage Area (CDA) ‘Group4_032' is located within the site
boundary. This CDA is specifically located to the north-west of the site,




extending across the Royal Albert Way (A1020) underpass beneath
Connaught Roundabout, Canning Town.

Fluvial and tidal

The proportion of site at risk FMFP:

FZ3 - 69%
FZ2 - 98%
FZ1 - 2%

The Flood Zone values quoted show the percentage of the site at flood risk
from that particular Flood Zone/event, including the percentage of the site at
flood risk at a higher risk zone. This is because the values quoted are the
area covered by each Flood Zone/extent within the site boundary. For
example: Flood Zone 2 includes Flood Zone 3. Flood Zone 1 is the remaining
area outside Flood Zone 2 (FZ2+ FZ1 = 100%).

Available data:

Proportion of the sites at flood risk are determined from the Environment
Agency’s Flood Map for Planning Flood Zones. This represents the
undefended scenario.

Therefore, the defended scenario outputs have been reported as a more
accurate representation of the flood risk in Newham due to the presence of
flood defence structures.

Flood defence structures along the Thames are designed to protect to a 0.1%
AEP flood event, during the defended scenario there is no out of bank
flooding from the Thames (including and up to the 0.1% AEP event).

Therefore, the EA’s Reduction in Risk of Flooding from Rivers and Sea due to
Defences dataset extent has been used to assess the area of the site located
within this extent. The dataset shows the area where there is a reduction in
risk of flooding from rivers and sea due to flood defences, taking into account
the condition they are in.

Flood characteristics:

Almost the entire site is located within a Reduction in Risk of Flooding from
Rivers and Sea due to Defences area. The area not within this extent are six
isolated areas to the east of the site (largest 0.1 hectares). This means that
the majority of the site is shown to benefit from defences (although may still
be at some risk).

Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 0.8%

Max depth - 0.9 - 1.2m

Max velocity - 0.5 - 1.0m/s

1% AEP - 1.8%

Max depth - 0.9 - 1.2m

Max velocity - 1.0 - 2.0m/s

0.1% AEP - 6.3%

Max depth - 0.9 - 1.2m

Max velocity - >2.0m/s

Proportion of site at risk (ICM model):
3.3% AEP - 1.1%

Max depth - 2.36m

Max velocity — 0.59m/s

1% AEP - 2.2%

Max depth - 2.89m

Max velocity - 0.80m/s

0.1% AEP - 5.0%




Max depth - 4.45m
Max velocity - 1.17m/s

The % SW extents quoted show the % of the site at surface water risk from
that particular event, including the percentage of the site at flood risk at a
higher risk zone (e.g. 100-year includes the 30-year %).

The entire site is covered by the Environment Agency’s Risk of Flooding from
Surface Water mapping. The Silvertown ICM surface water model was also
available to assess surface water flood risk in the west of the site (west of
Millman Road).

Where the ICM modelling is available, this modelling is more detailed
assessment of surface water flood risk, and should take precedence over the
RoFfSW dataset. For the rest of the site (east of Millman Road) the
Environment Agency’s Risk of Flooding from Surface Water mapping was
used.

Description of surface water flow paths:
The site is affected by surface water flooding in all AEP events.

During the 3.3% AEP event, surface water flooding extends across 0.8% of
the site according to the RoFSW dataset. This flooding is predominantly
isolated surface water ponding in topographic depressions within the site.
Maximum flood depths (0.9 to 1.2m) and velocities (0.5 to 1.0m/s) during
this event are situated where the Elizabeth Line transitions between an
overground and underground railway line. Associated flood hazard at this
section of the site is rated as ‘danger for most.’

According to the Silvertown ICM model, during the 3.3% AEP event, surface
water pooling locations generally correspond with the RoFSW dataset.
However, there are also additional pools of flooding surrounding Connaught
Bridge and the Royal Albert DLR station. Flood depths during this event are
largely below 0.5m, with hazard rated as either ‘very low’ or ‘danger for
some.’” Maximum surface water flooding depths and velocities are located
adjacent to the Elizabeth Line, where the flood depths and velocities extend
to 2.36m and 0.59m/s, with associated flood hazard rated as ‘danger for all.’

During the 1% AEP event, according to the RoFSW dataset, surface water
flooding extends across 1.8% of the site. Surface water flooding patterns,
and associated flood depths and velocities, are largely similar to the 3.3%
AEP event, just with a slightly more widespread extent. Hazard is still rated
as ‘very low’ or ‘danger for some’ across the site during this event.

According to the Silvertown ICM model, during the 1% AEP event, surface
water flooding occurs in a similar located to the 1% AEP event, although
flooding is notably more extensive surrounding Connaught Bridge and
Festoon Way. Maximum flood depths and velocities during this event are still
greatest surrounding the Elizabeth Line railway. Across the rest of the site,
flood depths are generally below 0.5m (although extend up to 0.74m
surrounding Royal Albert Way), with velocities extending to 0.35m/s.
Associated flood hazard is rated between ‘very low’ or ‘danger for most.’

During the 0.1% AEP event, according to the RoFSW dataset, surface water
flooding extends across 5.0% of the site. Surface water pooling is now
significantly more extensive across the site, notably surrounding Connaught
Bridge and the region between Millman Road and University Way. A
significantly greater portion of the site is now rated as ‘danger for most,” with
maximum depths and velocities now between 0.9 to 1.2m, and over 2m/s.
These maximum depths and velocities are located within the Elizabeth Line
railway to the west of the site.




According to the Silvertown ICM model, during the 0.1% AEP event, surface
water flooding is now significantly more extensive across the site, notably
around the Connaught Bridge area. Excluding the flooding within the
Elizabeth Line (which now reaches a maximum of 4.45m and 1.17m/s), flood
depths and velocities across the rest of the site now reach 1.67m and
0.59m/s. Associated flood hazard is now rated as ‘danger for most.’

Reservoir

According to the Environment Agency’s ‘Risk of Flooding from Reservoirs’
mapping, three isolated areas to the north-west (corresponding with the
London Underground Elizabeth Line), centre and east of the site are at risk of
flooding during the ‘dry day’ flood. This risk is posed by the King George V
and William Girling Reservoir, which are both managed by Thames Water.

During the ‘wet day’ scenario, the site is at risk from 10 reservoirs. Almost
the entire site — except isolated areas of higher elevation to the west and
southern boundary of the site - is at risk of flooding from the Banbury, King
George V, Lockwood and William Girling Reservoirs. The north and centre of
the site, including the Royal Albert Way and Docklands Light Railway, are at
risk of flooding from the High Maynard, Queen Elizabeth II and Wraysbury
Reservoirs. The northern fringes of the site (including the Royal Albert Way)
are at risk of flooding from the Walthamstow No4, Walthamstow No5 and
Warwick East Reservoirs. All of these reservoirs are owned by Thames Water.

These reservoirs are deemed as high-risk, and in the very unlikely event that
the reservoirs fail, it is predicted that there is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m
resolution grid squares. The whole site is shown to have negligible risk of
groundwater flooding in this area, and any groundwater flooding incidence
has a chance of less than 1% annual probability of occurrence.

Sewers

The site is located across two different postcode areas E16 1 and E16 2,
located west and east of Connaught Bridge respectively. According to the
Thames Water Hydraulic Sewer Flood Risk Register, there are 32 incidents of
flooding in the E16 1 postcode, and 94 incidents in the E16 2 postcode area.

The site is located within the Beckton sewer catchment. Newham was
identified as a high risk catchment as part of Thames Water’s Drainage and
Wastewater Management Plan. The strategic plan for this risk zone identifies
a series of solutions and targets which include, for example, network
improvements, and property level protection measures to prevent buildings
from flooding. It is recommended that developers seek advice from Thames
Water during early development stages so that they ensure that
development aims to help achieve these targets.

Flood history

According to the Environment Agency’s historic flooding and recorded flood
outlines database, there are no incidents of flooding within the site.

As per the London Borough of Newham'’s flood incident database, there are
three recorded incidents of flooding within, and in 50m of, the site:

e In December 2012, there was recorded flooding on Royal Albert Way
underpass beneath the Connaught roundabout. This flood lasted for
10 days, although the source was not recorded.

e In May 2018, there was a recorded flooding incident at the London
Regatta Centre, Dockside Road, E16 2. The source of, and further
details regarding, this flooding were not recorded.

e In August 2021, there was a recorded flooding incident on Festoon
Way, E16 1. The source of, and further details regarding, this flooding
were not recorded.

Flood risk management infrastructure

Defences

The Environment Agency AIMS dataset shows that the site is protected by
formal flood defences along the River Thames. The area is protected by the



https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management
https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management

Thames Barrier and secondary tidal defences along the Thames frontage
and River Lea. These include tidal flood walls. The design standard of
protection of these defences is 1000 years.

Residual risk

The site is at residual risk from an overtopping or breach of defences along
the River Thames.

The Environment Agency’s Thames Estuary Downriver Breach Assessment
model was used within this assessment of tidal flooding.

0.5% AEP tidal present day event proportion of site at risk - 0.3%
0.1% AEP tidal present day event proportion of site at risk - 0.5%

0.5% AEP tidal 2100 epoch event proportion of site at risk - 17.6%
0.1% AEP tidal 2115 epoch event proportion of site at risk - 38.0%

A negligible portion of the site is located within the flood extent for the
Thames tidal present day 0.5% AEP event (0.3% total site area) and 0.1%
AEP event (0.5% total site area).

A larger portion of the site (17.6%) is located within the 2100 epoch 0.5%
AEP event Thames tidal downriver breach extent. This is described in the
climate change section below.

Flood defence structures along the Thames are designed to protect to a 0.1%
AEP flood event. The current condition of the defences are unknown, but a
breach of defences is very unlikely.

The residual risk to the site posed by failure of flood defences, including
overtopping and breach must be considered in a site-specific Flood Risk
Assessment. Maintenance arrangements (including funding mechanisms) for
the defences will need to be demonstrated for the lifetime of development,
this will need to include how the existing defences can be improved and
fixed.

Emergency plannin

g

Flood warning

The site is located in an Environment Agency Flood Warning and Flood Alert
Area. The site is located in Environment Agency Flood Alert Area
063WAT233N for flooding from the Tidal Thames in the boroughs of
Havering, Barking and Dagenham, and Newham.

Additionally, the site is located across two different Environment Agency
Flood Alert Areas. The south, centre and west of the site is located in Flood
Alert Area 063FWT23RDockA for the Tidal Thames between Beckton Sewage
Works to the River Lee. The north-west and east of the site is located in
Flood Warning Area 063FWT23RDockB for the Tidal Thames at Beckton
including Canning Town, Custom House, and Beckton.

Access and
egress

Vehicular access and egress to the site is currently via a number of routes.
The site can be exited to the west using Sandstone Lane and travelling west,
or via the A1020 where you can travel west (via Victoria Dock Road) or north
(via the A112 Prince Regent Lane). Additionally, the site can be exited to the
south using the A1020 Connaught Bridge into North Woolwich or Silvertown.
The site can exited to the north via the A1020 Royal Albert Way and then
into Beckton, Canning Town or Cyprus. Only the London Design and
Engineering University Technical College can be exited to the east, onto
University Way into Cyprus.

The site can be exited to the west and east as a pedestrian using a footpath
adjacent to the southern site boundary and Royal Group of Docks.
Additionally, the site can be exited to the north as a pedestrian using a
footpath over the A1020 Royal Albert Way between Dockside Road and Jake
Russell Walk.

During the 0.5% AEP 2115 Thames tidal breach, only two of the access and
egress routes from the site are impacted. There is flooding on the A1020
Connaught Bridge which is rated as ‘danger for all’ with flood depths up to




1.0m, so vehicular access would be challenging. Additionally, there is isolated
flooding on the pedestrian footpath adjacent to the southern site boundary,
with flood hazard during this event rated as ‘danger for most’ with flood
depths up to 0.47m.

During the 0.1% AEP 2115 Thames tidal breach, another two access and
egress routes from the site are impacted in addition to the A1020 Connaught
Bridge and pedestrian footpath adjacent to the southern site boundary. There
is now extensive flooding on the A1020 Royal Albert Way which is rated as a
maximum of ‘danger for all,” with flood depths up to 2.8m. Additionally, there
is also flooding on University Way for the access and egress from the London
Design and Engineering University Technical College. Flooding on this road is
rated as ‘danger for most,” with flood depths up to 1.65m. Therefore, safe
access and egress will be severely impacted during all Thames tidal breach
events.

Access and egress have also been assessed against the Risk of Flooding from
Surface Water dataset as this covers all access and egress routes to/from the
site.

During the 1% AEP plus 40% climate change surface water flood, the
majority of access and egress routes from the site are impacted by surface
water flooding. Access and egress from the site would be challenging if
travelling north onto the A1020 Royal Albert Road, as flood depths on the
road during this event extend to 0.55m, with associated flood hazard rated
up to ‘danger for most.” Additionally, access and egress to the west via Prince
Regent Lane would also be extremely challenging, as flood depths on this
road extend to 0.88m, with hazard rated as ‘danger for most.’

Alternatively, access and egress may be possible, although still challenging
by travelling west onto Sandstone Lane, west onto Victoria Dock Road, or
south onto the A1020 Connaught Bridge. Flooding occurs as isolated patches
and ponds along these roads, with associated flood hazard rated as ‘danger
for some,” with depths generally below 0.3m.

Finally, access and egress for the London Design and Engineering University
Technical College would still be possible, as Knowledge Road and University
Way remain ‘flood free’ during this event.

Arrangements for safe access and egress will need to be demonstrated for
the 0.5% AEP tidal breach event and the 1% AEP surface water plus an
allowance for climate change rainfall events with an appropriate allowance
for climate change, using the depth, velocity, and hazard outputs. Given the
considerable risk to the site during breach scenarios, consultation with RMAs
early on should be implemented to ensure an appropriate flood evacuation
plan is put in place for the site. A flood warning and evacuation plan will
likely be needed for this site.

Dry Islands

The site is not located within a dry island.

Climate change

Implications for
the site

Management Catchment: London Management Catchment

Increased storm intensities due to climate change may increase the extent,
depth, velocity, hazard, and frequency of both fluvial and surface water
flooding

Tidal Breaches:

A greater proportion of the site (17.6%) of the site is flooded during the
0.5% AEP 2115 epoch Thames tidal breach compared to the 0.5% AEP
present day tidal breach (0.3%). Flood depths and velocities during this
event are generally between 0.1-0.5m and 0.5-1.0m/s. However, these
extend up to 1.10m and up to 1.18m/s surrounding Lascars Avenue and the
Dock Managers Office. Hazard during this event is generally either ‘very low’




or ‘danger for some,’ although this extends to ‘danger for most’ where the
deepest and fastest flooding is located.

During the 0.1% AEP Thames tidal breach event, approximately 38.0% of
the site is predicted to flood. There is now flooding on A1020 Royal Albert
Way as well as the access routes within the Royal Albert Dock. Flood depths
on the A1020 Royal Albert Way are reasonably shallow, but extend up to
0.54m in some areas. Velocities extend to 1.53m/s, with associated hazard
rated as ‘danger for most.” Flood depths on access routes within the Royal
Albert Dock are generally below 0.5m, but extend to 2.35m surrounding the
Dock Manager’s office. Velocities are up to 0.5m/s in this area of the site,
with associated flood hazard rated between ‘very low’ and ‘danger for all’
surrounding the Dock Manager’s office.

The site is therefore very sensitive to increases in flooding caused by tidal
breaches due to climate change.

Surface Water:

The latest climate change allowances have also been applied to the Risk of
Flooding from Surface Water map to indicate the impact on pluvial flood risk.
The 1% AEP plus 40% climate change corresponds to the 1% AEP upper end
allowance for peak rainfall intensity for the 2070s epoch and is therefore the
‘design event’ scenario.

The sensitivity of the site to surface water flooding was first assessed using
the Risk of Flooding from Surface Water dataset. During the 1% AEP plus 40%
climate change event, the flood extent increases slightly from the 1% AEP
event, to a similar extent as the 0.1% AEP event. Flood depths within the site
are generally below 1.0m, except at the DLR line to the west of the site where
flood depths extend to 2.9m. Flood hazard is generally rated as either ‘very
low’ or ‘danger for some’ across the majority of the site, extending to ‘danger
for most’ or ‘danger for all’ at some isolated areas within the site surrounding
the DLR line and Dock Manager’s Office.

The sensitivity of the site to surface water flooding was then assessed using
the ICM Silvertown model (which is only relevant for the portion of the site
west of Millman Road). During the 1% AEP plus 40% climate change event,
the flood extent within the site slightly increases, notably on Dockside Road
and surrounding the Royal Albert DLR station. Flood depths during this event
are generally below 1.6m, although these extend to 3.46m to the west of the
site by the DLR line. Flood hazard during this event is generally rated between
‘very low’ and ‘danger for most,” although flooding at the DLR line is rated as
‘danger for all.’

The site is therefore very sensitive to increases in surface water flooding
caused due to climate change.

Development proposals at the site must address the potential changes
associated with climate change and be designed to be safe for the intended
lifetime. The provisions for safe access and egress must also address the
potential increase in severity and frequency of flooding.

Requirements for d

rainage control and impact mitigation

Broad-scale
assessment of
possible SuDS

Geology & Soils

e Geology at the site consists of:

o Bedrock - Bedrock geology across the majority of the site is
Lambeth Group (clay, silt and sand). This is a sedimentary
bedrock. However, the bedrock geology of the north-western
corner of the site is the London Clay Formation (clay, silt and
sand), which is also a sedimentary bedrock.

o Superficial - The superficial geology of the site is Alluvium (clay,
silt, sand and peat) which is a sedimentary superficial deposit




SubDS

formed of unconsolidated detrital material deposited by a body
of running water.
Soils at the site consist of:
o Loamy and clayey soils of coastal flats with naturally high
groundwater.

The site is considered to have a negligible susceptibility to groundwater
flooding, this should be confirmed through additional site investigation
work. Below ground development such as basements may still be
susceptible to groundwater flooding.

BGS data indicates that the underlying geology is clay, silt and sand
which is likely to be with highly variable permeability. This should be
confirmed through infiltration testing. Off-site discharge in accordance
with the SuDS hierarchy may be required to discharge surface water
runoff from the site.

The site is not located within a Groundwater Source Protection Zone
and there are no restrictions over the use of infiltration techniques with
regard to groundwater quality.

The site is not located within a Nitrate Vulnerable Zone.

The majority of the site is located within Secondary A bedrock, with the
north-west of the site located within an ‘unproductive’ aquifer
designation zone. The entire site is located within a secondary
(undifferentiated) superficial aquifer designation zones.

The site is not located within a historic landfill site.

Surface water discharge rates should not exceed pre-development
discharge rates for the site and should be designed to be as close to
greenfield runoff rates as reasonably practical in consultation with the
LLFA. It may be possible to reduce site runoff by maximising the
permeable surfaces on site using a combination of permeable surfacing
and soft landscaping techniques.

The Silvertown ICM and the Environment Agency’s Risk of Flooding
from Surface Water results mapping indicates the presence of surface
water flow flooding within the site during the 0.1% AEP surface water
flood. Existing flow paths should be retained and integrated with blue-
green infrastructure and public open space.

If it is proposed to discharge runoff to a watercourse or sewer system,
the condition and capacity of the receiving watercourse or asset should
be confirmed through surveys and the discharge rate agreed with the
asset owner.

Opportunities for
wider
sustainability
benefits and
integrated flood
risk management

Implementation of SuDS at the site could provide opportunities to
deliver multiple benefits including volume control, water quality,
amenity and biodiversity. This could provide wider sustainability
benefits to the site and surrounding area. Proposals to use SuDS
techniques should be discussed with relevant stakeholders (LPA, LLFA
and EA) at an early stage to understand possible constraints.
Development at this site should not increase flood risk either on or off
site. The design of the surface water management proposals should
take into account the impacts of future climate change over the
projected lifetime of the development.

Opportunities to incorporate filtration techniques such as filter strips,
filter drains and bioretention areas must be considered. Consideration
should be made to the existing condition of receiving waterbodies and
their Water Framework Directive objectives for water quality. The use
of multistage SuDS treatment will clean improve water quality of
surface water runoff discharged from the site and reduce the impact on
receiving water bodies.

Opportunities to incorporate source control techniques such as green
roofs, permeable surfaces and rainwater harvesting must be considered
in the design of the site.




e The potential to utilise conveyance features such as swales to intercept
and convey surface water runoff should be considered. Conveyance
features should be located on common land or public open space to
facilitate ease of access. Where slopes are >5%, features should follow
contours or utilise check dams to slow flows.

NPPF and planning

implications

Exception Test
requirements

The Local Authority will need to confirm that the Sequential Test has been
carried out in line with national guidelines. The Sequential Test will need to
be passed before the Exception Test is applied.

The NPPF classifies ‘essential transport infrastructure’ as essential
infrastructure. Additionally, residential development, and non-residential
uses for educational establishments, are classed as ‘More Vulnerable’
development. Employment and industrial uses are classed as ‘Less
Vulnerable’ development. Open space is classed as ‘water compatible
development.’

As there are different flood risk vulnerability classifications for this site, the
most vulnerable type is the one taken into consideration for the Exception
Test. As the site is within Flood Zone 3 and Flood Zone 2, and high risk of
surface water flooding, the Exception test is required for this site.

Requirements
and guidance for
site-specific Flood
Risk Assessment

Flood Risk Assessment:

Section 2 of the Level 2 SFRA and Sections 7 and 8 of the Level 1 SFRA have
more guidance on this section and any relevant policies and information
applicable to development within LBN.

e Consultation with the London Borough of Newham, London City Airport,
Thames Water, and the Environment Agency should be undertaken at
an early stage.

¢ At the planning application stage, a site-specific Flood Risk Assessment
(FRA) will be required as the proposed development site is greater than
lha, in a critical drainage area (CDA), is at tidal flood risk from the
0.5% AEP breach event of the River Thames and is shown to be at
surface water flood risk in the 0.1% AEP event.

e As part of the London Plan policy SI12 on Flood Risk Management, flood
risk should be recognised as an important consideration as part of all
development proposals, and it sets out the strategic approach in
London to manage flood risk. This includes the expectation that flood
risk from all sources is managed in a cost-effective way.

e Development plans should use the Mayor's Regional Flood Risk
Appraisal and their SFRA, as well as the Local Flood Risk Management
Strategies to identify cumulative flood risk issues. As part of the London
Plan policy SI13 and LBN SuDs guidance, all development proposals
are required to include a Surface Water Drainage Strategy along with
their FRA. This aims to achieve greenfield run-off rates and ensure
surface water run-off is managed as close to source as possible. It
should also promote an integrated approach to water management.
Drainage should be designed and implemented in ways that promote
multiple benefits.

e All sources of flooding should be considered as part of a site-specific
flood risk assessment and ensure that this flood risk is minimised and
mitigated. Residual flood risk must be addressed. In particular, an
assessment of the Thames Tidal breach model will be required to
determine the fluvial risk to the site. Careful consideration will also need
to be given to the significant surface water flood risk on site.

e Developers should consult with Thames Water to ensure that the
development aims to help achieve the targets of the Drainage and
Wastewater Management Plan.

e Any FRA should be carried out in line with the National Planning Policy
Framework; Flood Risk and Coastal Change Planning Practice Guidance;
London Borough of Newham Council’s Local Plan Policies and
Sustainable Drainage Design and Evaluation Guide for developers.




Development Plans and development proposals should contribute to the
delivery of the measures set out in Thames Estuary 2100 Plan, including
the production of Riverside Strategies by Local Authorities as laid out
by the TE2100 Plan to improve flood risk management in the vicinity of
the river. The site is within the TE2100 Royal Docks policy unit. In this
area the P4 policy applies.
The development should be designed using a sequential approach. The
most vulnerable development should be steered away from areas
impacted by the 2115 epoch 0.5% AEP Thames tidal breach extents.

Guidance for site design and making development safe :

The developer will need to show, through an FRA, that future users of
the development will not be placed in danger from flood hazards
throughout its lifetime. It is for the applicant to show that the
development meets the objectives of the NPPF’s policy on flood risk.
For example, how the operation of any mitigation measures can be
safeguarded and maintained effectively through the lifetime of the
development. (Para 048 Flood Risk and Coastal Change PPG).

Should built development be proposed within the 0.5% AEP tidal or 1%
AEP surface water flood extents, careful consideration will need to be
given to flood resistance and resilience measures.

The development should be designed using a sequential approach. The
most vulnerable development should be steered away from areas of
surface water flood risk and affected by the tidal Thames breach within
the site.

The risk from surface water flow routes should be quantified as part of
a site-specific FRA, including a drainage strategy, so runoff magnitudes
from the development are not increased by development across any
ephemeral surface water flow routes. A drainage strategy should help
inform site layout and design to ensure runoff rates are as close as
possible to greenfield rates.

Planning permission is required to surface more than 5 square metres
of a front garden using a material that cannot absorb water.
Arrangements for safe access and egress will need to be demonstrated
for the 0.5% AEP tidal event and the 1% AEP surface water plus an
allowance for climate change rainfall events with an appropriate
allowance for climate change, using the depth, velocity, and hazard
outputs. Given the considerable risk to the site during breach scenarios,
consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site. A flood
warning and evacuation plan will likely be needed for this site.
Provisions for safe access and egress should not impact on surface
water flow routes or contribute to loss of floodplain storage.
Consideration should be given to the siting of access points with respect
to areas of surface water flood risk. This is particularly important given
the risk of breach at the site.

London City Airport can provide comment on planning applications or
development proposals within 13km of the airport which include
landscaping schemes that may attract birds to the site. Early
consultation with London City Airport is recommended for any site
which incorporates SuDS, open water and landscaping which will impact
local biodiversity.

Consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site.

Flood resilience and resistance measures should be implemented
where appropriate during the construction phase, e.g., raising of floor
levels. These measures should be assessed to make sure that
flooding is not increased elsewhere. If the floor levels cannot be

raised to meet the minimum requirements, developers will need to:

e raise them as much as possible
e consider moving vulnerable uses to upper floors

¢ include extra flood resistance and resilience measures.




e Other examples of flood resistance and resilience measures include:

e using flood resistant materials that have low permeability to at
least 600mm above the estimated flood level

e making sure any doors, windows or other openings are flood
resistant to at least 600mm above the estimated flood level

e by raising all sensitive electrical equipment, wiring and sockets
to at least 600mm above the estimated flood level.

e The scale of development/s in this catchment is likely to require
upgrades of the water supply network infrastructure. It is
recommended that the Developer and the Local Planning Authority
liaise with Thames Water at the earliest opportunity to agree a housing
phasing plan. Failure to liaise with Thames Water will increase the risk
of planning conditions being sought at the application stage to control
the phasing of development in order to ensure that any necessary
infrastructure upgrades are delivered ahead of the occupation of
development. The housing phasing plan should determine what phasing
may be required to ensure development does not outpace delivery of
essential network upgrades to accommodate future development/s in
this catchment. The developer can request information on network
infrastructure by visiting the Thames Water website.

¢ The design and layout of the site should take account of risk of flooding
from all sources and meet the requirements of Local Plan Policy CE7.
Sustainable drainage should be considered from the outset and meet
the requirements of Local Plan Policy CE8. For more information on
these policies, please refer to Section 8 of the Level 1 SFRA report.

Key messages

The site is shown to be at significant risk of flooding, the site is in Flood Zone 3 and Flood Zone 2,
as well as at high risk if the Thames were to breach its bank and defences were to fail. There is also
significant pluvial flood risk in the 0.1% AEP event. The development may be able to proceed if:

A carefully considered and integrated flood resilient and sustainable drainage design
is put forward, with development to be steered away from the areas identified to be
at risk of surface water flooding within the site.

More vulnerable development proposed within Flood Zone 3 will require the Exception
Test to be passed.

A site-specific Flood Risk Assessment that demonstrates that site users will be safe in
the 0.5% AEP tidal, and 1% AEP surface water events, including an allowance for
climate change. This will need to show that the site is not at an increased risk of
flooding in the future and that development of the site does not increase the risk of
surface water flooding on the site and to neighbouring properties.

A site-specific Surface Water Drainage Strategy, and SuDs maintenance and
management plan is submitted along with the FRA.

Arrangements for safe access and egress will need to be demonstrated for the 0.5%
AEP tidal event and the 1% AEP surface water plus an allowance for climate change
rainfall events with an appropriate allowance for climate change, using the depth,
velocity, and hazard outputs. Given the considerable risk to the site during breach
scenarios, consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site. If this is not possible, an
appropriate Flood Warning and Evacuation Plan is needed. This site will need a
specific Flood Warning and Evacuation Plan.

If flood mitigation measures are implemented then they are tested to ensure that they will not
displace water elsewhere (for example, if land is raised to permit development on one area,
compensatory flood storage will be required in another).

Mapping Information



https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.
https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.

The key datasets used to make planning recommendations for this site were the Environment
Agency’s Flood Map for Planning, the Silvertown ICM Surface Water Model and the Environment
Agency’s Thames Estuary Downriver Breach Assessment model. More details regarding data used
for this assessment can be found below.

Flood Zones

Flood Zones 2 and 3 have been taken from the Environment Agency’s Flood
Map for Planning mapping.

Climate change

Tidal climate change has been assessed using the 2115 epoch results from
the Environment Agency’s Thames Estuary Downriver Breach Assessment
model.

The latest climate change allowances (updated May 2022) have also been
applied to the Silvertown ICM Surface Water Model (2015) and to indicate the
impact on pluvial flood risk.

Tidal extents,
depth, velocity
and hazard
mapping

This has been assessed using the 2115 epoch results from the Environment
Agency’s Thames Estuary Downriver 2018 Breach Assessment model.

Surface Water

The Silvertown ICM Surface Water model (2015) and Environment Agency’s
Risk of Flooding from Surface Water (RoFSW) map has been used to define
areas at risk from surface water flooding.

Surface water
depth, velocity
and hazard
mapping

The Silvertown ICM Surface Water model (2015) and Environment Agency’s
Risk of Flooding from Surface Water (RoFSW) map has been used to define
areas at risk from surface water flooding.




London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details

Site Code N2.SA2

Address Rymill Street, E16 2
Area 0.59ha

Current land use

Vacant land and former temporary school

Proposed land use

Residential, retail, health centre, community facilities (if there is a need) and
open space.

Flood Risk
Vulnerability

Mixed - More vulnerable, Less Vulnerable and Water Compatible

Development.

Sources of flood risk

Location of the site
within the
catchment

The site is located within the North Woolwich neighbourhood approximately
90m south of the King George V Dock. The site is bounded by Dockland
Street to the west, Rymill Street to the south, and Pier Road to the East.
The Docklands Light Railway (DLR) line and King George V station are
adjacent to the northern boundary of the site.

The site is located in the London Management Catchment. The catchment is
1487km? and is very densely populated. The site lies near the River
Thames and Royal Docks. The site is located within a very urbanised part of
the catchment.

Topography

Environment Agency 1m resolution LIiDAR across the site shows that
topography varies slightly. The site area is a densely developed urban area
and LiDAR data is unlikely to be representative of the actual site
topography, this may have an impact on some of the flood risk datasets
used in the assessment.

The site is relatively flat, with site elevations varying between 1.14 and
3.68mAOQOD. Site elevations are generally highest to the north and centre of
the site, with the maximum site elevations (3.68mAOD) found to the north-
east of the site. Conversely, site elevations are lowest to the west, south
and south-east of the site, with a minimum site elevation of 1.14mAQOD
observed to the south-east of the site.

Existing drainage
features

The site is located approximately 90m south of the King George V Dock,
one of the three Royal Docks within the London Borough of Newham. The
site is approximately 320m north of the River Thames. There are no
drainage ditches within or in the vicinity of the site.

Critical Drainage
Area

The site is not located within a CDA.

Fluvial and tidal

The proportion of site at risk FMFP:

FZ3 - 100%
FZ2 - 100%
FZ1 - 0%

The Flood Zone values quoted show the percentage of the site at flood risk
from that particular Flood Zone/event, including the percentage of the site
at flood risk at a higher risk zone. This is because the values quoted are the
area covered by each Flood Zone/extent within the site boundary. For
example: Flood Zone 2 includes Flood Zone 3. Flood Zone 1 is the
remaining area outside Flood Zone 2 (FZ2+ FZ1 = 100%).




Available data:

Proportion of the sites at flood risk are determined from the Environment
Agency’s Flood Map for Planning Flood Zones. This represents the
undefended scenario.

Therefore, the defended scenario outputs have been reported as a more
accurate representation of the flood risk in Newham due to the presence of
flood defence structures.

Flood defence structures along the Thames are designed to protect to a
0.1% AEP flood event, during the defended scenario there is no out of bank
flooding from the Thames (including and up to the 0.1% AEP event).

Therefore, the EA’s Reduction in Risk of Flooding from Rivers and Sea due
to Defences dataset extent has been used to assess the area of the site
located within this extent. The dataset shows the area where there is a
reduction in risk of flooding from rivers and sea due to flood defences,
taking into account the condition they are in.

Flood characteristics:

The entire site is located within a Reduction in Risk of Flooding from Rivers
and Sea due to Defences area. This indicates that the site is shown to
benefit from defences (although may still be at some risk).

Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 0.0%

1% AEP - 0.0%

0.1% AEP - 3.6%

Max depth - 0.30-0.60m

Max velocity - 0.25-0.5m/s

Proportion of site at risk (ICM model):
3.3% AEP - 0.0%

1% AEP - 0.0%

0.1% AEP - 2.88%

Max depth - 0.23m

Max velocity - 0.16m/s

The % SW extents quoted show the % of the site at surface water risk from
that particular event, including the percentage of the site at flood risk at a
higher risk zone (e.g. 100-year includes the 30-year %).

The Silvertown ICM surface water model was used in the assessment of
surface water flooding.

Where ICM modelling is available, this modelling is more detailed
assessment of surface water flood risk, and should take precedence over
the RoFfSW dataset.

Description of surface water flow paths:

The site is not affected by surface water flooding during the 3.3% AEP and
1.0% AEP events.

In the 0.1% AEP event, surface water flooding covers 2.88% of the site.
This flooding is concentrated in the south-east corner of the site — where
the lowest site elevations are found - as an overspill of floodwater flowing
eastwards down Rymill Street. Maximum flood depths during this event are
0.23m, with maximum velocity extending to 0.16m/s. The resulting flood
hazard is rated as ‘Very Low.’




Reservoir

According to the Environment Agency’s ‘Risk of Flooding from Reservoirs’
mapping, the western and southern fringes — especially the south-eastern
corner - of the site is at risk during the ‘dry day flood.’ This risk is posed by
the William Girling Reservoir, which is managed by Thames Water.

During the ‘wet day’ scenario, the entire site is at risk from the following
reservoirs: Banbury, King George V, Lockwood and William Girling.
Additionally, the western and southern fringes of the site, notably the
south-eastern corner, are at risk from the following reservoirs:
Walthamstow No.4, Walthamstow No.5 and Warwick East. All of these
reservoirs are owned by Thames Water.

These reservoirs are deemed as high-risk, and in the very unlikely event
that the reservoirs fail, it is predicted that there is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m
resolution grid squares.

The entire site is classed as having a ‘low’ risk of groundwater flooding,
with any groundwater flooding incidence having a chance of greater than
1% annual probability of occurrence. There will be a remote possibility that
incidence of groundwater flooding could lead to damage to property or
harm to other sensitive receptors at, or near, this location.

Sewers

The site is located within a postcode area with 94 incidences of sewer
flooding, according to the Thames Water Hydraulic Sewer Flood Risk
Register.

The site is located within the Beckton sewer catchment. Newham was
identified as a high risk catchment as part of Thames Water’s Drainage and
Wastewater Management Plan. The strategic plan for this risk zone
identifies a series of solutions and targets which include, for example,
network improvements, and property level protection measures to prevent
buildings from flooding. It is recommended that developers seek advice
from Thames Water during early development stages so that they ensure
that development aims to help achieve these targets.

Flood history

According to the Environment Agency’s Flood Incident Database and the
LBN Council’s Flood Incident database, there have been no recorded
incidents of flooding within the site.

Flood risk management infrastructure

Defences

The Environment Agency AIMS dataset shows that the site is protected by
formal flood defences along the River Thames. The area is protected by
the Thames Barrier and secondary tidal defences along the Thames
frontage. These include tidal flood walls. The design standard of
protection of these defences is 1000 years.

Residual risk

The site is at residual risk from an overtopping or breach of defences along
the River Thames.

The Environment Agency’s Thames Estuary Downriver Breach Assessment
model was used within this assessment of tidal flooding.

0.5% AEP tidal present day event proportion of site at risk - 66.4%
0.1% AEP tidal present day event proportion of site at risk - 82.7%

0.5% AEP tidal 2115 epoch event proportion of site at risk — 100%
0.1% AEP tidal 2115 epoch event proportion of site at risk - 100%

During the 0.5% AEP present day tidal breach, approximately 66.4% of the
site is inundated, which is concentrated to the west, south and east of the
site. Flood depths vary between 0.2 and 2.4m, with the deepest flood
depths concentrated in the south-eastern corner of the site. It is noted that
Lidar for the site does not appear to accurately represent the topography,
and it is likely that some areas identified as being at higher elevation and



https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management
https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management

outside the flooded area may actually be at risk. The velocity of flood
waters varies between 0.1 and 1.1m/s, and is again highest in the south-
east of the site. The resulting flood hazard classification is considered to be
‘danger for all’ across most of the site, although a small portion in the
centre of the site is classed between ‘very low hazard - caution’ and
‘danger for some.’

During the 0.1% AEP present day tidal breach, approximately 82.7% of the
site is inundated, with almost the entire site inundated with the exception
of the area of raised ground to the centre of the site. Maximum flood
depths during this event within the site now extend to 2.5m, and maximum
velocities to 1.1m/s, both occurring in the south-eastern corner of the site.

The site is located wholly within the 2115 epoch 0.5% and 0.1% AEP event
Thames tidal upriver breach extent which is described in the climate change
section below.

Flood defence structures along the Thames are designed to protect to a
0.1% AEP flood event. The current condition of the defences are unknown,
but a breach of defences is very unlikely.

The residual risk to the site posed by failure of flood defences, including
overtopping and breach must be considered in a site-specific Flood Risk
Assessment. Maintenance arrangements (including funding mechanisms)
for the defences will need to be demonstrated for the lifetime of
development, this will need to include how the existing defences can be
improved and fixed.

Emergency planning

Flood warning

The site is located within Environment Agency flood warning area
(063FWT23RDockA) - extends around River Thames from the Beckton
Sewage works to the River Lea. Additionally the Environment Agency flood
alert area (063WAT233N) extends surrounding the River Thames including
areas in the boroughs of Havering, Barking and Dagenham, and Newham.

Access and egress

Access and egress to the site is currently possible via a number of routes.
After exiting the site to the south, access to the site is possible by travelling
west onto Dockland Street, or travelling east onto Pier Road. There is no
direct access between the site and the King George V DLR station, and
instead pedestrian access to the station is possible via Pier Road/
Claremont Close or via Dockland Street.

Safe access and egress is shown to be affected during all modelled tidal
breach events in the present day epoch and the 2115 epoch. During the
0.5% AEP present day Thames tidal breach, flood extents cover the
majority of the site (66.4%) and surrounding access roads. During this
event, flood hazard down Rymill Lane, Pier Road and Dockland Street is
rated as ‘danger for all.” Flood depths along these roads are above 2.2, with
the greatest flood depths extending to 2.7m at the junction between Rymill
Street and Pier Road.

During the 0.5% AEP 2115 epoch tidal breach, flood hazard is rated as
‘danger for all’ on Dockland Street, Rymill Street and Pier Road. Flood
depths vary from 2.8m on Dockland Street, to 3.3m at the Rymill Street/
Pier Road junction. Vehicular access during this event would be extremely
challenging.

The site itself does not flood during the surface water 1% AEP plus 40% for
climate change allowance event. However, during this event, all access and
egress routes from the site are impacted by surface water flooding.
However, the flood hazard along Rymill Street, Pier Road and Docklands
Street during this event is rated as ‘Very Low’ to ‘Danger for Some,’ with
flood depths between 0.1 to 0.4m. Therefore, vehicular access and egress
may still be possible.

Arrangements for safe access and egress will need to be demonstrated for
the 0.5% AEP tidal breach event and the 1% AEP plus an allowance for




climate change rainfall events with an appropriate allowance for climate
change, using the depth, velocity, and hazard outputs. Given the
considerable risk to the site during breach scenarios, consultation with RMAs
early on should be implemented to ensure an appropriate flood evacuation
plan is put in place for the site.

Dry Islands

During the 0.5% present day tidal Thames breach, there is no predicted
flooding in the centre of the site. This part of the site is a ‘dry island’ as
flood depths on the surrounding Docklands Street, Rymill Street and Pier
road extend between 2.2 and 2.7m, with associated flood hazard rated as
‘danger for all’ on each of these roads.

Climate change

Implications for
the site

Management Catchment: London Management Catchment

Increased storm intensities due to climate change may increase the extent,
depth, velocity, hazard, and frequency of both fluvial and surface water
flooding.

Tidal Breaches:

Whereas only 66.4% is inundated during the present day 0.5% AEP event
Thames tidal breach, the site is located wholly within the 2115 epoch 0.5%
AEP event Thames tidal upriver breach extent. During this 2115 epoch
event, flood depths are significantly deeper than the present day event,
extending to 3.06m, although flood velocities remain similar at 1.1m/s. For
the resulting flood hazard, the centre and north of the site is classed as
either ‘danger for some’ or ‘danger for most,’ with the rest of the site
classed as ‘danger for all.” This suggests the site is considered to be at ‘high
risk’ during both breach scenarios.

During the 0.1% AEP Thames tidal breach, the entire site is flooded, with
increases in maximum flood depths and flood velocities. Flood hazard to the
west, south and east of the site is rated as ‘danger for all,” with the rest of
the site classed ‘danger for some.’

Surface Water:

The latest climate change allowances have also been applied to the
Silvertown ICM surface water model to indicate the impact of climate
change on pluvial flood risk. The 1% AEP plus 40% climate change
allowance corresponds to the 1% AEP upper end allowance for peak rainfall
intensity for the 2070s epoch and is therefore the ‘designh event’ scenario.

As with the 1% AEP present day surface water flood, the site also does not
flood during the 1% AEP plus 40% climate change allowance surface water
flood.

Development proposals at the site must address the potential changes
associated with climate change and be designed to be safe for the intended
lifetime. The provisions for safe access and egress must also address the
potential increase in severity and frequency of flooding.

Requirements for drainage control and impact mitigation




Broad-scale
assessment of
possible SuDS

Geology & Soils

SuDS

Geology at the site consists of:

o Bedrock - Bedrock geology of the site is defined as Lewes
nodular, Seaford and Newhaven chalk formation. Chalk is
permeable and allows for the storage and movement of
groundwater.

o Superficial - The superficial geology of the site is Alluvium
(clay, silt, sand and peat) which is a sedimentary superficial
deposit formed of unconsolidated detrital material deposited
by a body of running water.

Soils at the site consist of:

o Loamy and clayey soils of coastal flats with naturally high

groundwater.

The site is considered to have very low susceptibility to groundwater
flooding, this should be confirmed through additional site
investigation work. Below ground development such as basements
may still be susceptible to groundwater flooding.

BGS data indicates that the underlying geology is chalk which is likely
to be with highly variable permeability. This should be confirmed
through infiltration testing. Off-site discharge in accordance with the
SuDS hierarchy may be required to discharge surface water runoff
from the site.

The site is not located within a historic landfill or a nitrate vulnerable
zone.

The entire site is located within a principal bedrock, and Secondary
(undifferentiated) superficial deposit aquifer designation zones.

The site is not located within a Groundwater Source Protection Zone
and there are no restrictions over the use of infiltration techniques
with regard to groundwater quality.

For the greenfield part of the site, surface water discharge rates
should not exceed pre-development discharge rates for the site and
should be desighed to be as close to greenfield runoff rates as
reasonably practical in consultation with the LLFA. It may be possible
to reduce site runoff by maximising the permeable surfaces on site
using a combination of permeable surfacing and soft landscaping
techniques.

The Silvertown ICM results mapping indicates the presence of surface
water flow flooding within the site during the 0.1% AEP surface water
flood. Existing flow paths should be retained and integrated with
blue-green infrastructure and public open space.

If it is proposed to discharge runoff to a watercourse or sewer system,
the condition and capacity of the receiving watercourse or asset
should be confirmed through surveys and the discharge rate agreed
with the asset owner.

Opportunities for
wider
sustainability
benefits and
integrated flood
risk management

Implementation of SuDS at the site could provide opportunities to
deliver multiple benefits including volume control, water quality,
amenity and biodiversity. This could provide wider sustainability
benefits to the site and surrounding area. Proposals to use SuDS
techniques should be discussed with relevant stakeholders (LPA, LLFA
and EA) at an early stage to understand possible constraints.
Development at this site should not increase flood risk either on or off
site. The design of the surface water management proposals should
take into account the impacts of future climate change over the
projected lifetime of the development.

Opportunities to incorporate filtration techniques such as filter strips
and bioretention areas must be considered. Consideration should be
made to the existing condition of receiving waterbodies and their
Water Framework Directive objectives for water quality. The use of
multistage SuDS treatment will clean improve water quality of surface




water runoff discharged from the site and reduce the impact on
receiving water bodies.

e Opportunities to incorporate source control techniques such as
attenuation basins, green roofs, permeable surfaces and rain gardens
must be considered in the design of the site.

NPPF and planning implications

Exception Test
requirements

The Local Authority will need to confirm that the Sequential Test has been
carried out in line with national guidelines. The Sequential Test will need to
be passed before the Exception Test is applied.

The NPPF classifies residential development and non-residential uses for
health services as ‘More Vulnerable’ development. Buildings used for shops
are classed as ‘less vulnerable development.’ Open space as ‘water
compatible development’. As there are three different flood risk
vulnerability classifications for this site, the most vulnerable type is the one
taken into consideration for the Exception Test.

As the site is within Flood Zone 3, the Exception test is required for this
site.

Requirements and
guidance for site-

specific Flood Risk
Assessment

Flood Risk Assessment:

Section 2 of the Level 2 SFRA and Sections 7 and 8 of the Level 1 SFRA have
more guidance on this section and any relevant policies and information
applicable to development within LBN.

e Consultation with the London Borough of Newham, Thames Water,
and the Environment Agency should be undertaken at an early stage.

e At the planning application stage, a site-specific Flood Risk
Assessment (FRA) will be required as the proposed development site
is greater than 1ha, is at tidal flood risk from the 0.5% AEP breach
event of the River Thames, and is shown to be at surface water flood
risk in the 0.1% AEP event.

e As part of the London Plan policy SI12 on Flood Risk Management,
flood risk should be recognised as an important consideration as part
of all development proposals, and it sets out the strategic approach
in London to manage flood risk. This includes the expectation that
flood risk from all sources is managed in a cost-effective way.

e Development plans should use the Mayor's Regional Flood Risk
Appraisal and their SFRA, as well as the Local Flood Risk Management
Strategies to identify cumulative flood risk issues. As part of the
London Plan policy SI13 and LBN SuDs guidance, all development
proposals are required to include a Surface Water Drainage Strategy
along with their FRA. This aims to achieve greenfield run-off rates and
ensure surface water run-off is managed as close to source as
possible. It should also promote an integrated approach to water
management. Drainage should be designed and implemented in ways
that promote multiple benefits.

e All sources of flooding should be considered as part of a site-specific
flood risk assessment and ensure that this flood risk is minimised and
mitigated. Residual flood risk must be addressed. In particular, an
assessment of the Thames Tidal breach model will be required to
determine the fluvial risk to the site. Careful consideration will also
need to be given to the significant surface water flood risk on site.

e Developers should consult with Thames Water to ensure that the
development aims to help achieve the targets of the Drainage and
Wastewater Management Plan.

e Any FRA should be carried out in line with the National Planning Policy
Framework; Flood Risk and Coastal Change Planning Practice
Guidance; London Borough of Newham Council’s Local Plan Policies
and Sustainable Drainage Design and Evaluation Guide for
developers.




Development Plans and development proposals should contribute to
the delivery of the measures set out in Thames Estuary 2100 Plan,
including the production of Riverside Strategies by Local Authorities
as laid out by the TE2100 Plan to improve flood risk management in
the vicinity of the river. The site is within the TE2100 Royal Docks
policy unit. In this area the P4 policy applies.

Guidance for site design and making development safe:

The developer will need to show, through an FRA, that future users of
the development will not be placed in danger from flood hazards
throughout its lifetime. It is for the applicant to show that the
development meets the objectives of the NPPF’s policy on flood risk.
For example, how the operation of any mitigation measures can be
safeguarded and maintained effectively through the lifetime of the
development. (Para 048 Flood Risk and Coastal Change PPG).
Should built development be proposed within the 0.5% AEP tidal flood
extents, careful consideration will need to be given to flood resistance
and resilience measures.

The risk from surface water flow routes should be quantified as part
of a site-specific FRA, including a drainage strategy, so runoff
magnitudes from the development are not increased by development
across any ephemeral surface water flow routes. A drainage strategy
should help inform site layout and design to ensure runoff rates are
as close as possible to greenfield rates.

Planning permission is required to surface more than 5 square metres
of a front garden using a material that cannot absorb water.
Arrangements for safe access and egress will need to be
demonstrated for the 0.5% AEP tidal event and rainfall events with
an appropriate allowance for climate change, using the depth,
velocity, and hazard outputs.

Provisions for safe access and egress should not impact on surface
water flow routes or contribute to loss of floodplain storage.
Consideration should be given to the siting of access points with
respect to areas of surface water flood risk. This is particularly
important given the risk of breach at the site.

Consultation with RMAs early on should be implemented to ensure
an appropriate flood evacuation plan is put in place for the site.
Flood resilience and resistance measures should be implemented
where appropriate during the construction phase, e.g. raising of floor
levels. These measures should be assessed to make sure that
flooding is not increased elsewhere. If the floor levels cannot be raised
to meet the minimum requirements, developers will need to:

o raise them as much as possible
o consider moving vulnerable uses to upper floors

o include extra flood resistance and resilience measures.

Other examples of flood resistance and resilience measures include:

o using flood resistant materials that have low permeability to
at least 600mm above the estimated flood level

o making sure any doors, windows or other openings are flood
resistant to at least 600mm above the estimated flood level

o by raising all sensitive electrical equipment, wiring and
sockets to at least 600mm above the estimated flood level.

The scale of development/s in this catchment is likely to require
upgrades of the water supply network infrastructure. It is
recommended that the Developer and the Local Planning Authority
liaise with Thames Water at the earliest opportunity to agree a
housing phasing plan. Failure to liaise with Thames Water will increase
the risk of planning conditions being sought at the application stage
to control the phasing of development in order to ensure that any
necessary infrastructure upgrades are delivered ahead of the




occupation of development. The housing phasing plan should
determine what phasing may be required to ensure development does
not outpace delivery of essential network upgrades to accommodate
future development/s in this catchment. The developer can request
information on network infrastructure by visiting the Thames Water
website.

e The design and layout of the site should take account of risk of
flooding from all sources and meet the requirements of Local Plan
Policy CE7. Sustainable drainage should be considered from the
outset and meet the requirements of Local Plan Policy CE8. For more
information on these policies, please refer to Section 8 of the Level 1
SFRA report.

e London City Airport can provide comment on planning applications or
development proposals within 13km of the airport which include
landscaping schemes that may attract birds to the site. Early
consultation with London City Airport is recommended for any site
which incorporates SuDS, open water and landscaping which will
impact local biodiversity.

Key messages

The site is shown to be at significant risk of flooding, the site is in Flood Zone 3 and Flood Zone 2,
as well as at high risk if the Thames were to breach its bank and defences were to fail. There is also
pluvial flood risk at the site in the 0.1% AEP event. The development may be able to proceed if:

A carefully considered and integrated flood resilient and sustainable drainage design
is put forward, with development to be steered away from the areas identified to be
at risk of surface water flooding within the site.

*‘More vulnerable’ development proposed within Flood Zone 3 will require the
Exception Test to be passed.

A site-specific Flood Risk Assessment that demonstrates that site users will be safe in
the 0.5% AEP tidal, and 1% AEP and surface water event, including an allowance for
climate change, is needed. This will need to show that the site is not at an increased
risk of flooding in the future and that development of the site does not increase the
risk of surface water flooding on the site and to neighbouring properties.

A site-specific Surface Water Drainage Strategy, and SuDs maintenance and
management plan is submitted along with the FRA.

Given the proposed site usage, safe access and egress is an important consideration
for this site. Safe access and egress should be demonstrated in the 1% AEP plus
Higher Central climate change surface water and fluvial, and 0.5% AEP tidal breach
plus an allowance for climate change events. If this is not possible, an appropriate
Flood Warning and Evacuation Plan is needed. Given the considerable risk to the site
during breach scenarios, consultation with RMAs early on should be implemented to
ensure an appropriate flood evacuation plan is put in place for the site.If flood
mitigation measures are implemented then they are tested to ensure that they will
not displace water elsewhere (for example, if land is raised to permit development on
one area, compensatory flood storage will be required in another).

Mapping Information

The key datasets used to make planning recommendations regarding this site were the broadscale
2D modelling outputs from the Environment Agency’s Flood Map for Planning...

Flood Zones

Flood Zones 2 and 3 have been taken from the Environment Agency’s Flood
Map for Planning mapping.

Climate change Tidal climate change has been assessed using the 2115 epoch results from

the Environment Agency’s Thames Estuary Downriver Breach Assessment
model.

The latest climate change allowances (updated May 2022) have also been
applied to the Silvertown ICM Surface Water Model (2015) and to indicate
the impact on pluvial flood risk.



https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.
https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.

Tidal breach
extents, depth, This has been assessed using the 2115 epoch results from the Environment
velocity and hazard | Agency’s Thames Estuary Downriver 2018 Breach Assessment model.

mapping

Surface Water The Silvertown ICM Surface Water model (2015) and Environment Agency’s
Risk of Flooding from Surface Water (RoFFSW) map has been used to define
areas at risk from surface water flooding.

Surface water
depth, velocity and
hazard mapping

The Silvertown ICM Surface Water model (2015) map has been used to
define areas at risk from surface water flooding.




London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details

Site Code Silvertown Way East, N5.SA2

Address Silvertown Way East, land on the east side of Silvertown Way and Caxton
Street North, E16 1.

Area 0.77ha

Current land use

Local Mixed Use - Residential, industrial and employment uses, community
facilities.

Proposed land use

Residential, employment, leisure uses and open space.

Flood Risk

Vulnerability

Mixed - Less Vulnerable and More Vulnerable

Sources of flood risk

Location of the site
within the
catchment

The site is located south of Canning Town, east to the A1011 (Silvertown
Way) and the underground line. Nelson Street borders the north of the site
and Huntingdon Street to the East. Fen Street runs east-west through the
site. To River Lea flows in close proximity to the west of the site.

The site is located within the London Management Catchment. The
catchment is 1487km? and is very densely populated. The site lies near the
River Lea and is close to the River Thames. The site is located within a very
urbanised part of the catchment.

Topography

Environment Agency 1m resolution LiDAR across the site shows that
topography varies slightly. The site area is a densely developed urban area
and LiDAR data is unlikely to be representative of the actual site
topography, this may have an impact on some of the flood risk datasets
used in the assessment. The lowest elevations are found to the north-west
site corner at around 0.8mAOD, and the southernmost tip of the site where
the highest lying land is around 1.1mAOD. The rest of the site lies at around
0.8 to 1.3mAOD.

Existing drainage
features

The site is located approximately 280m east from the lower section of the
River Lee, and approximately 500m north from the River Thames, which
also marks the location of the confluence of the two rivers. There are no
drainage ditches within the site.

Critical Drainage
Area

The site is not located within a CDA.

Fluvial and tidal

The proportion of site at risk FMFP:

FZ3 - 100%
FZ2 - 100%
FZ1 - 0%

The Flood Zone values quoted show the percentage of the site at flood risk
from that particular Flood Zone/event, including the percentage of the site
at flood risk at a higher risk zone. This is because the values quoted are the
area covered by each Flood Zone/extent within the site boundary. For
example: Flood Zone 2 includes Flood Zone 3. Flood Zone 1 is the
remaining area outside Flood Zone 2 (FZ2+ FZ1 = 100%).

Flood characteristics:




The entire site is located within a Reduction in Risk of Flooding from Rivers
and Sea due to Defences area. The area not within this extent is the
northern-most tip of the site. This means that the majority of the site is
shown to benefit from defences (although may still be at some risk).

Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 0%

Max depth - N/A

Max velocity — N/A

1% AEP - 9.6%

Max depth - 0.30 - 0.60m

Max velocity - 0.25 - 0.50m/s

0.1% AEP - 41.1%

Max depth - 0.60 - 0.90m

Max velocity - 0.25 - 0.50m/s

Description of surface water flow paths:

The site is affected by surface water flooding in the 1% and 0.1% AEP
events. During the 3.3% AEP event the site is not directly affected by
surface water flooding.

The 1% AEP event surface water covers 9.6% of the site. Flooding occurs
along Caxton Street North, Fen Street, Nelson Street and Huntingdon Street
where they join to form a flow path. Flood depths vary from 0 to >0.6m,
with the deepest located along the western area of the site along Caxton
Street North. The water flows at 0 to 0.5m/s. The resulting flood hazard
varies from ‘Very Low’ to ‘Danger for Most'.

The 0.1% AEP event surface water covers 41.1% of the site. In this event
the aforementioned areas of flooding extend further into the site from the
1% AEP outline, and the flow paths along the roads surrounding and into
the site become more extensive. The entirety of Huntingdon Street, Nelson
Street, Hoy Street and Caxton Street North are flooded. Several new flow
paths form extending out from those on the roads mentioned above, and
flood the areas around the buildings within the site.

Flood depths vary greatly from 0.15 to 0.90m. Most of the flood depths are
0.15 to 0.60m, with smaller areas of 0.90m situated along Caxton Street
North. Flood water flows at around 0 to 0.5m/s across most of the site. The
resulting flood hazard across most of the site is ‘Very Low’ to ‘Danger for
Some’. There are some areas of ‘Danger for Most’ along Caxton Street
North, Nelson Street and Fen Street into the site.

Reservoir

The entire site is shown to be at risk of Dry Day and Wet Day reservoir
flooding according to the Environment Agency’s reservoir flood mapping.
During the Wet Day scenario, flood risk is posed to the whole site from the
following reservoirs; Banbury, High Maynard, King George V, Lockwood,
Queen Elizabeth II, Walthamstow No.4, Walthamstow No.5, Warwick East,
William Girling and Wraysbury reservoirs, all are managed and operated by
Thames Water. During the Dry Day scenario, the entire site are at risk of
flooding from King George V and William Girling reservoirs. All these
reservoirs are managed and operated by Thames Water.

These reservoirs are deemed as high-risk, and in the very unlikely event
that the reservoirs fail, it is predicted that there is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m
resolution grid squares. The whole site is shown to have negligible risk of
groundwater flooding in this area, and any groundwater flooding incidence
has a chance of less than 1% annual probability of occurrence.




Sewers

The site is located within a postcode area (E16 1) with 32 incidences of
sewer flooding, with two incidences nearby the site on Appleby Road,
according to the Thames Water Hydraulic Sewer Flood Risk Register.

The site is located within the Beckton sewer catchment. Newham was
identified as a high risk catchment as part of Thames Water’s Drainage and
Wastewater Management Plan. The strategic plan for this risk zone
identifies a series of solutions and targets which include, for example,
network improvements, and property level protection measures to prevent
buildings from flooding. It is recommended that developers seek advice
from Thames Water during early development stages so that they ensure
that development aims to help achieve these targets.

Flood history

The Environment Agency'’s historic flooding and recorded flood outline
datasets has two records of flooding within and surrounding the site. This
occurred in 1947 and 1953 due to channel capacity exceeded and
overtopping of defences. It is unknown how many properties were affected
by this flooding and if it has directly impacted the site.

Newham Borough Council’s flood records do not show record of flooding
within the site. but three incidents were recorded near site at Canning Town
Bus Station, Rogers Road and Lawrence Street during summer 2021.

Flood risk management infrastructure

Defences

The Environment Agency AIMS dataset shows that the site is protected by
formal flood defences along the River Thames and the River Lee. The area
is protected by the Thames Barrier and secondary tidal defences along the
Thames frontage and River Lea. These include tidal embankments and
tidal flood walls. The design standard of protection of these defences is
1000 years

Residual risk

The site is at residual risk from an overtopping or breach of defences along
the River Lea and River Thames.

The Environment Agency’s Thames Estuary Upriver Breach Assessment
model was used within this assessment of tidal flooding.
0.5% AEP tidal present day event proportion of site at risk - 100%

0.5% AEP tidal 2100 epoch event proportion of site at risk — 100%

The site is completely flooded in the Present Day 0.5% AEP Thames Tidal
Breach event. Flood depths across the site vary from 1.0 to 2.0m. Flooding
is deepest where there are topographic lows in the site, at the south corner,
and the around the site. Velocity of flood waters varies from 0.0-2.0m/s,
and is highest at Caxton Street North, where water is channelled into
existing streets and roads. It is noted that Lidar for the site does not appear
to accurately represent the topography, and it is likely that some areas
identified as being at higher elevation and outside the flooded area may
actually be at risk. The resulting flood hazard classification varies from
‘Danger for Some’ to ‘Danger for Most’ and even areas of ‘Danger for All’
where flood depths are deepest.

The site is also located wholly within the 2100 epoch 0.5% AEP event
Thames tidal upriver breach extent which is described in the climate change
section below.

Flood defence structures along the Thames are designed to protect to a
0.1% AEP flood event. The current condition of the defences are unknown,
but a breach of defences is very unlikely.

The residual risk to the site posed by failure of flood defences, including
overtopping and breach must be considered in a site-specific Flood Risk
Assessment. Maintenance arrangements (including funding mechanisms) for
the defences will need to be demonstrated for the lifetime of development,



https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management
https://www.thameswater.co.uk/about-us/regulation/drainage-and-wastewater-management

this will need to include how the existing defences can be improved and
fixed.

Emergency planning

Flood warning

The site is located in an Environment Agency Flood Warning and Flood Alert
Area. It is located within the 062FWB53TidalLee, Tidal Lee in the Boroughs
of Havering, Barking and Dagenham and Newham flood alert area and
within the 063FWT23RDockA, Tidal Thames from Beckton Sewage Works to
the River Lee flood warning area.

The site is also part of the 062FWB53TidalLee, The Lower River Lee from
Hoddesdon to Canning Town flood alert area and the Lower Rover Lee from
West Ham and Canning Town flood waring area.

Access and egress

Access and egress to the site is currently via a number of routes. To the
north, access is gained via Caxton Street North and Hoy Street (via Tarling
Road). To the south of the site, access is possible via Victoria Dock Road.

Safe access and egress are shown to be affected during all modelled tidal
breach events in the present-day epoch and the 2100 epoch. The flood
extent is vast, with significant depths and velocities that will significantly
impact access and egress to and from the site. Flood depths are up to 2.0m
along all access roads mentioned above. The resulting flood hazard varies
from ‘Danger to Most’ to ‘Danger for All’ where flood depths are deepest.In
the 2100 epoch, flood depths increase slightly along the access roads, and
therefore the flood hazard rating increases to ‘Danger for Most’ to ‘Danger
for All’. This means that in this extreme breach event, vehicular access and
egress is not possible to the site.

During the 1% AEP surface water event, there is some surface water
flooding along the roads mentioned above. The depths of this flooding are 0
to 0.60m. Flood water is slow moving at 0 to 0.25m/s. The resulting flood
hazard is ‘Very Low’ to ‘Danger for Some’. It is likely that vehicular access
and egress may be possible during this event.

During the 0.1% AEP event, flooding affects all the roads. Flood depths vary
from 0.15 to up to 0.9m. The resulting flood hazard along Caxton St North,
Nelson Street, Fen Street and Hoy Street the flood hazard is up to ‘Danger
for Most’. Flood depths along these streets are up to 0.90m and the velocity
varies between 0 to 0.5m/s. The flood hazard category in these areas
‘Danger for Some’ and ‘Danger for Most’ along most parts of these streets.
Where flood waters are deepest and fast flowing, vehicular access will not
be possible, i.e. at the junction of Fen Street and Caxton St North.

During the surface water 1% AEP plus 40% allowance for climate change
event, flooding effects all access and egress routes, the extent is similar to
that of the 0.1% AEP event. The flood hazard along this road is ‘Danger for
Some’ to ‘Danger for Most’. Therefore, vehicular access and egress may be
possible.

Arrangements for safe access and egress will need to be demonstrated for
the 0.5% AEP tidal breach event and the 1% AEP plus an allowance for
climate change rainfall events with an appropriate allowance for climate
change, using the depth, velocity, and hazard outputs. Given the considerable
risk to the site during breach scenarios, consultation with RMAs early on
should be implemented to ensure an appropriate flood evacuation plan is put
in place for the site.

Dry Islands

The site is not located on a dry island.

Climate change

Implications for
the site

Management Catchment: London Management Catchment




Increased storm intensities due to climate change may increase the extent,
depth, velocity, hazard, and frequency of both fluvial and surface water
flooding.

Tidal Breaches:

The 2100 epoch 0.5% AEP event shows slightly deeper flood waters, with a
very slight increase in flood extent versus the 2005 epoch 0.5% AEP event,
covering most of the site. It is noted that Lidar for the site does not appear
to accurately represent the topography, and it is likely that some areas
identified as being at higher elevation and outside the flooded area may
actually be at risk. Since nearly the whole site is at risk during both breach
extents, the site is considered to be at high risk in both breach scenarios and
slightly sensitive to climate change.

Surface Water:

The latest climate change allowances have also been applied to the Risk of
Flooding from Surface Water map to indicate the impact on pluvial flood risk.
The 1% AEP plus 40% climate change corresponds to the 1% AEP upper end
allowance for peak rainfall intensity for the 2070s epoch and is therefore the
‘design event’ scenario.

In the 1% AEP plus 40% climate change event the flood extent increases
significantly from the 1% AEP event. The flood extent is very similar to the
0.1% AEP event. The flooding extends further into the low-lying areas in the
north of the site, and also in the south-eastern part of the site, accumulating
on the roads and streets and other impermeable surfaces. Flood depths also
increase from around 0.3 to 0.6m (1% AEP event) to around 0.5 to 1.3m in
the 1% plus 40% climate change event. This shows that the site is very
sensitive to increases in pluvial flooding due to climate change.

Development proposals at the site must address the potential changes
associated with climate change and be designed to be safe for the intended
lifetime. The provisions for safe access and egress must also address the
potential increase in severity and frequency of flooding.

Requirements for drainage control and impact mitigation

Broad-scale
assessment of
possible SuDS

Geology & Soils

e Geology at the site consists of:
o Bedrock - Bedrock geology of the site is the London Clay
Formation (clay, silt and sand). This is a sedimentary bedrock.
o Superficial - The superficial geology of the site is Alluvium
(clay, silt, sand and peat) which is a sedimentary superficial
deposit formed of unconsolidated detrital material deposited by
a body of running water.
e Soils at the site consist of:
o Loamy and clayey soils of coastal flats with naturally high
groundwater.

SuDS

e The site is considered to have very low to negligible susceptibility to
groundwater flooding, this should be confirmed through additional site
investigation work. Below ground development such as basements
may still be susceptible to groundwater flooding.

¢ BGS data indicates that the underlying geology is a mixture of clay,
silt, sand and peat which is likely to be with highly variable
permeability. This should be confirmed through infiltration testing.
Off-site discharge in accordance with the SuDS hierarchy may be
required to discharge surface water runoff from the site.

e The site is not located within a Groundwater Source Protection Zone
and there are no restrictions over the use of infiltration techniques
with regard to groundwater quality.




e The site is not located within a historic landfill site.

e The site is not located within a historic landfill or is not a nitrate
vulnerable zone.

e The entire site is located within a Secondary (undifferentiated)
superficial deposit aquifer designation zone.

e Surface water discharge rates should not exceed pre-development
discharge rates for the site and should be designed to be as close to
greenfield runoff rates as reasonably practical in consultation with the
LLFA. It may be possible to reduce site runoff by maximising the
permeable surfaces on site using a combination of permeable
surfacing and soft landscaping techniques.

e The Risk of Flooding from Surface Water (RoFSW) mapping indicates
the presence of surface water flow paths during the 0.1% AEP event.
Existing flow paths should be retained and integrated with blue-green
infrastructure and public open space.

e Ifitis proposed to discharge runoff to a watercourse or sewer system,
the condition and capacity of the receiving watercourse or asset
should be confirmed through surveys and the discharge rate agreed
with the asset owner.

Opportunities for
wider
sustainability
benefits and
integrated flood
risk management

e Implementation of SuDS at the site could provide opportunities to
deliver multiple benefits including volume control, water quality,
amenity and biodiversity. This could provide wider sustainability
benefits to the site and surrounding area. Proposals to use SuDS
techniques should be discussed with relevant stakeholders (LPA, LLFA
and EA) at an early stage to understand possible constraints.

e Development at this site should not increase flood risk either on or off
site. The design of the surface water management proposals should
take into account the impacts of future climate change over the
projected lifetime of the development.

e Opportunities to incorporate filtration techniques such as filter strips,
filter drains and bioretention areas must be considered. Consideration
should be made to the existing condition of receiving waterbodies and
their Water Framework Directive objectives for water quality. The use
of multistage SuDS treatment will clean improve water quality of
surface water runoff discharged from the site and reduce the impact
on receiving water bodies.

e Opportunities to incorporate source control techniques such as green
roofs, permeable surfaces and rainwater harvesting must be
considered in the design of the site.

e SuDS are to be designed so that they are easy to maintain, and it
should be set out who will maintain the system, how the maintenance
will be funded and should be supported by an appropriately detailed
maintenance and operation manual.

NPPF and planning implications

Exception Test
requirements

The Local Authority will need to confirm that the Sequential Test has been
carried out in line with national guidelines. The Sequential Test will need to
be passed before the Exception Test is applied.

The NPPF classifies residential development as ‘More Vulnerable’ and
employment and leisure development as ‘Less Vulnerable’. Open space is
classed as ‘water compatible development.’” As there are multiple flood risk
vulnerability classifications for this site, the most vulnerable type is the one
taken into consideration for the Exception Test.

As the site is within Flood Zone 3 and Flood Zone 2, and high risk of surface
water flooding, the Exception test is required for this site.

Requirements and
guidance for site-

specific Flood Risk
Assessment

Flood Risk Assessment:

Section 2 of the Level 2 SFRA and Sections 7 and 8 of the Level 1 SFRA have
more guidance on this section and any relevant policies and information
applicable to development within LBN.




Consultation with the London Borough of Newham, Thames Water,
and the Environment Agency should be undertaken at an early stage.
At the planning application stage, a site-specific Flood Risk
Assessment (FRA) will be required as the proposed development site
is greater than 1ha, is at tidal flood risk from the 0.5% AEP breach
event of the River Thames and is shown to be at surface water flood
risk in the 1% AEP and 0.1% AEP events.

As part of the London Plan policy SI12 on Flood Risk Management,
flood risk should be recognised as an important consideration as part
of all development proposals, and it sets out the strategic approach in
London to manage flood risk. This includes the expectation that flood
risk from all sources is managed in a cost-effective way.
Development plans should use the Mayor's Regional Flood Risk
Appraisal and their SFRA, as well as the Local Flood Risk Management
Strategies to identify cumulative flood risk issues. As part of the
London Plan policy SI13 and LBN SuDs guidance, all development
proposals are required to include a Surface Water Drainage Strategy
along with their FRA. This aims to achieve greenfield run-off rates and
ensure surface water run-off is managed as close to source as
possible. It should also promote an integrated approach to water
management. Drainage should be designed and implemented in ways
that promote multiple benefits.

All sources of flooding should be considered as part of a site-specific
flood risk assessment and ensure that this flood risk is minimised and
mitigated. Residual flood risk must be addressed. In particular, an
assessment of the Thames Tidal breach model will be required to
determine the fluvial risk to the site. Careful consideration will also
need to be given to the significant surface water flood risk on site.
Developers should consult with Thames Water to ensure that the
development aims to help achieve the targets of the Drainage and
Wastewater Management Plan.

Any FRA should be carried out in line with the National Planning Policy
Framework; Flood Risk and Coastal Change Planning Practice
Guidance; London Borough of Newham Council’s Local Plan Policies
and Sustainable Drainage Design and Evaluation Guide for developers.
Development Plans and development proposals should contribute to
the delivery of the measures set out in Thames Estuary 2100 Plan,
including the production of Riverside Strategies by Local Authorities
as laid out by the TE2100 Plan to improve flood risk management in
the vicinity of the river. The site is within the TE2100 Royal Docks
policy unit. In this area the P4 policy applies.

Guidance for site design and making development safe:

The developer will need to show, through an FRA, that future users of
the development will not be placed in danger from flood hazards
throughout its lifetime. It is for the applicant to show that the
development meets the objectives of the NPPF’s policy on flood risk.
For example, how the operation of any mitigation measures can be
safeguarded and maintained effectively through the lifetime of the
development. (Para 048 Flood Risk and Coastal Change PPG).

Should built development be proposed within the 0.5% AEP tidal and
fluvial or 1% AEP surface water flood extents, careful consideration
will need to be given to flood resistance and resilience measures.
The risk from surface water flow routes should be quantified as part
of a site-specific FRA, including a drainage strategy, so runoff
magnitudes from the development are not increased by development
across any ephemeral surface water flow routes. A drainage strategy
should help inform site layout and design to ensure runoff rates are
as close as possible to greenfield rates.

Planning permission is required to surface more than 5 square
metres of a front garden using a material that cannot absorb water.




¢ Arrangements for safe access and egress will need to be demonstrated
for the 0.5% AEP tidal event and rainfall events with an appropriate
allowance for climate change, using the depth, velocity, and hazard
outputs.

e Provisions for safe access and egress should not impact on surface
water flow routes or contribute to loss of floodplain storage.
Consideration should be given to the siting of access points with
respect to areas of surface water flood risk. This is particularly
important given the risk of breach at the site.

e Consultation with RMAs early on should be implemented to ensure an
appropriate flood evacuation plan is put in place for the site.

e Flood resilience and resistance measures should be implemented
where appropriate during the construction phase, e.g. raising of floor
levels. These measures should be assessed to make sure that flooding
is not increased elsewhere. If the floor levels cannot be raised to meet
the minimum requirements, developers will need to:

e raise them as much as possible
e consider moving vulnerable uses to upper floors
¢ include extra flood resistance and resilience measures.
e Other examples of flood resistance and resilience measures include:

e using flood resistant materials that have low permeability to
at least 600mm above the estimated flood level

e making sure any doors, windows or other openings are flood
resistant to at least 600mm above the estimated flood level

e by raising all sensitive electrical equipment, wiring and
sockets to at least 600mm above the estimated flood level.

e The scale of development/s in this catchment is likely to require
upgrades of the water supply network infrastructure. It is
recommended that the Developer and the Local Planning Authority
liaise with Thames Water at the earliest opportunity to agree a housing
phasing plan. Failure to liaise with Thames Water will increase the risk
of planning conditions being sought at the application stage to control
the phasing of development in order to ensure that any necessary
infrastructure upgrades are delivered ahead of the occupation of
development. The housing phasing plan should determine what
phasing may be required to ensure development does not outpace
delivery of essential network upgrades to accommodate future
development/s in this catchment. The developer can request
information on network infrastructure by visiting the Thames Water
website.

e The design and layout of the site should take account of risk of flooding
from all sources and meet the requirements of Local Plan Policy CE7.
Sustainable drainage should be considered from the outset and meet
the requirements of Local Plan Policy CE8. For more information on
these policies, please refer to Section 8 of the Level 1 SFRA report.

e London City Airport can provide comment on planning applications or
development proposals within 13km of the airport which include
landscaping schemes that may attract birds to the site. Early
consultation with London City Airport is recommended for any site
which incorporates SuDS, open water and landscaping which will
impact local biodiversity.

Key messages

The site is shown to be at significant risk of flooding, the site is in Flood Zone 3 and Flood Zone 2,
as well as at high risk if the Thames were to breach its bank and defences were to fail. There is also
significant pluvial flood risk in the 1% plus climate change and 0.1% AEP event. The development
may be able to proceed if:



https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.
https://developers.thameswater.co.uk/Developing-a-large-site/Planning-your-development.

o A carefully considered and integrated flood resilient and sustainable drainage design
is put forward, with development to be steered away from the areas identified to be
at risk of surface water flooding within the site.

. ‘Highly Vulnerable’ development is not permitted in Flood Zone 3. Any development
in this category should be steered away from Flood Zone 3. More vulnerable
development proposed within Flood Zone 3 will require the Exception Test to be
passed.

. A site-specific Flood Risk Assessment that demonstrates that site users will be safe in
the 0.5% AEP tidal, and 1% AEP and surface water and fluvial events, including an
allowance for climate change. This will need to show that the site is not at an
increased risk of flooding in the future and that development of the site does not
increase the risk of surface water flooding on the site and to neighbouring properties.

. A site-specific Surface Water Drainage Strategy, and SuDs maintenance and
management plan is submitted along with the FRA.

o Safe access and egress can be demonstrated in the 1% AEP plus Higher Central
climate change surface water and fluvial, and 0.5% AEP tidal plus an allowance for
climate change events. If this is not possible, an appropriate Flood Warning and
Evacuation Plan is needed. This site will need a specific Flood Warning and Evacuation
Plan.

. If flood mitigation measures are implemented then they are tested to ensure that
they will not displace water elsewhere (for example, if land is raised to permit
development on one area, compensatory flood storage will be required in another).

Mapping Information

The key datasets used to make planning recommendations regarding this site were the broadscale
2D modelling outputs from the Environment Agency’s Flood Map for Planning, the Environment
Agency’s Risk of Flooding from Surface Water map and the Environment Agency’s Thames Estuary
Downriver Breach Assessment model. More details regarding data used for this assessment can be
found below.

Flood Zones Flood Zones 2 and 3 have been taken from the Environment Agency’s Flood
Map for Planning mapping.

Climate change Tidal climate change has been assessed using the 2100 epoch results from
the Environment Agency’s Thames Estuary Upriver Breach Assessment
model.

The latest climate change allowances (updated May 2022) have also been
applied to the Risk of Flooding from Surface Water map to indicate the impact
on pluvial flood risk.

Tidal breach and

fluvial depth, This has been assessed using the 2100 epoch results from the Environment
velocity and Agency’s Thames Estuary Upriver 2017 Breach Assessment model.

hazard mapping

Surface Water The Risk of Flooding from Surface Water map has been used to define areas

at risk from surface water flooding.

Surface water The surface water depth, velocity, and hazard mapping for the 3.3%, 1% and
depth, velocity and | 0.1% AEP events (considered to be high, medium, and low risk) have been
hazard mapping taken from Environment Agency’s RoFSW, which have been uplifted for

climate change.




London Borough of Newham Council Level 2
Strategic Flood Risk Assessment
Detailed Site Summary Tables

Site details

Site Code N3.SA1

Address Land at Silvertown Quays, North Woolwich Road, E16 2
Area 21.0 ha

Current land use

Vacant land, vacant heritage assets and waste use.

Proposed land use

Residential, employment, community facilities (if needed), leisure, open
space and main town centre uses.

Flood Risk
Vulnerability

Mixed- ‘More vulnerable,” ‘Less Vulnerable’ and ‘water

development.’

compatible

Sources of flood risk

Location of the site
within the
catchment

The site is located within central Silvertown. The site is bounded by the
A1020 North Woolwich Road/ Connaught Bridge Road to the east and south
of the site, and the Royal Docks (Royal Victoria and Pontoon Dock) to the
north of the site. The west of the site is bounded by residential houses
along Mill Road and Rayleigh Road.

The site is located in the London Management Catchment. The catchment is
1487km? and is very densely populated. The site lies near the River Lea
and is close to the River Thames. The site is located within a very
urbanised part of the catchment.

Topography

Environment Agency 1m resolution LIiDAR across the site shows that
topography varies. The site area is a densely developed urban area and
LiDAR data is unlikely to be representative of the actual site topography,
this may have an impact on some of the flood risk datasets used in the
assessment.

Additionally, the site boundary extends beyond the current land boundary
into the Royal Group of Docks (specifically Pontoon Dock), where land
reclamation is planned. The national LiDAR programme only contains
elevation data for the land surface, with elevation values for areas of no
data - such as water bodies - filled in to ensure there are no gaps within
the model. As a result, LiDAR data will not be accurate for part of the site
within Pontoon Dock.

Excluding the area of the site within the Pontoon Dock, site elevation varies
between 1.10m and 10.74mAOD. Site elevations are lowest (between 1.10
and 1.70mAOD) to the south-east of the site between Burt Road and the
A1020 Connaught Bridge. The rest of the site is relatively flat with the
exception of three areas of raised ground to the west of the site, where the
maximum site elevations (up to 10.74mAOQOD) are located. These areas of
raised ground are likely remnants of previous industrial activity which
occurred surrounding the Pontoon Dock. There is also a private road to the
north-east of the site extending from the Connaught Bridge/ Connaught
Road roundabout into Silverworks Island, the elevation of which is above
6.60mAQOD.

Existing drainage
features

The northern boundary of the site is adjacent to, and includes, the Pontoon
Dock as part of the Royal Group of Docks within the London Borough of
Newham. No other main rivers or ordinary watercourses have been
identified within, or in the vicinity of, the site.




Critical Drainage
Area

The south and south-eastern corner of the site are located within Critical
Drainage Area ‘Group4_036" which extends across the Woolwich Industrial
Estate.

Fluvial and tidal

The proportion of site at risk FMFP:

FZ3 - 90%
FZ2 - 94%
FZ1 - 6%

The Flood Zone values quoted show the percentage of the site at flood risk
from that particular Flood Zone/event, including the percentage of the site
at flood risk at a higher risk zone. This is because the values quoted are the
area covered by each Flood Zone/extent within the site boundary. For
example: Flood Zone 2 includes Flood Zone 3. Flood Zone 1 is the
remaining area outside Flood Zone 2 (FZ2+ FZ1 = 100%).

Available data:

Proportion of the sites at flood risk are determined from the Environment
Agency’s Flood Map for Planning Flood Zones. This represents the
undefended scenario.

Therefore, the defended scenario outputs have been reported as a more
accurate representation of the flood risk in Newham due to the presence of
flood defence structures.

Flood defence structures along the Thames are designed to protect to a
0.1% AEP flood event, during the defended scenario there is no out of bank
flooding from the Thames (including and up to the 0.1% AEP event).

Therefore, the EA’s Reduction in Risk of Flooding from Rivers and Sea due
to Defences dataset extent has been used to assess the area of the site
located within this extent. The dataset shows the area where there is a
reduction in risk of flooding from rivers and sea due to flood defences,
taking into account the condition they are in.

Flood characteristics:

The majority of the site is located within a Reduction in Risk of Flooding
from Rivers and Sea due to Defences area. The areas not within this extent
are two of the regions of raised ground to the west of the site, and the road
stretching from the Connaught Bridge/ Connaught Road roundabout. This
means that the majority of the site is shown to benefit from defences
(although may still be at some risk).

Surface Water

Proportion of site at risk (RoFfSW):
3.3% AEP - 0.8%

Max depth - 0.3-0.6m

Max velocity - 0.5-1.0m/s

1% AEP - 5.1%

Max depth - 0.6-0.9m

Max velocity - 0.5-1.0m/s

0.1% AEP - 16.0%

Max depth - 0.9-1.2m

Max velocity - 0.5-1.0m/s

Proportion of site at risk (ICM model):
3.3% AEP - 3.21%

Max depth - 0.85m

Max velocity - 0.43m/s

1% AEP - 5.81%

Max depth - 0.86m

Max velocity — 0.43m/s




0.1% AEP - 20.35%
Max depth - 0.97m
Max velocity - 1.03m/s

The % SW extents quoted show the % of the site at surface water risk from
that particular event, including the percentage of the site at flood risk at a
higher risk zone (e.g. 100-year includes the 30-year %).

The Silvertown ICM surface water model was used in the assessment of
surface water flooding.

Where ICM modelling is available, this modelling is more detailed
assessment of surface water flood risk and should take precedence over the
RoFfSW dataset, and therefore this is what has been used to describe the
risk below.

Description of surface water flow paths:
The site is impacted by surface water flooding in all AEP events.

During the 3.3% AEP event, surface water flooding covers 3.21% of the
site. Flooding mainly occurs as isolated surface water ponding across the
site, notably surrounding Millenium Mills, Silverworks Island, Charles Street
and surrounding roads within the industrial estate. Flood depths during this
event are generally under 0.4m, with the maximum flood depth of 0.85m
adjacent to the Rank Hovis Premier Mill. Additionally, flood velocities are
generally below 0.2m, with the exception of Charles Street where
floodwater velocity extends to 0.37m/s. Hazard during this event is
predominantly ‘very low’ or ‘danger for some,’ although hazard
classifications extend to ‘danger for most’ surrounding the Rank Hovis
Premier Mill.

During the 1.0% AEP event, surface water flooding now covers 5.81% of
the site. The surface water ponding patterns (extents, depths and
velocities) within the site are extremely similar to the 3.3% AEP event.
Hazard within the site is still generally rated as ‘very low’ or ‘danger for
some,’ although hazard across a larger proportion of the site (now Rank
Bovis Premier Mill and Charles Street) is now classed as ‘danger for most.’

Finally, during the 0.1% AEP event, surface water flooding now covers
20.35% of the site. Flooding across the site now entirely covers the south-
east of the site, with further surface water pooling to the north-west of the
site surrounding Millenium Mills, and in the centre of the site within the car
parks. There is also now a surface water flow path extending between Mill
Road (beyond the site boundary) and Millenium Mills. Flood depths within
the site are generally up to 1.0m, with the greatest depths surrounding the
Rank Hovis Premier Mill and Charles Street. Flood velocities are
predominantly below 0.5m/s, although this extends to 0.95m/s along the
Mill Road/ Millenium Mills flow path. Hazard ratings across the site are now
rated between ‘very low’ and ‘danger for most,” with a significantly greater
proportion of the south-east corner of the site rated as ‘danger for most.’

It is noted that there are some extreme depth and velocity values in small
isolated areas within the site, these are likely due to a discrepancy in the
underlying LiDAR data used in the Silvertown ICM model. This is unlikely to
be representative of the actual site topography in this part of the site.

Reservoir

According to the Environment Agency’s ‘Risk of Flooding from Reservoirs’
mapping, the south-eastern corner of the site is at risk of flooding during
the ‘dry day’ flood. This risk is posed by the William Girling Reservoir, which
is managed by Thames Water.

During the ‘wet day’ scenario, the site is at risk from eight reservoirs.
Almost the entire site — except isolated areas of higher elevation within




Silvertown Quays and Silverworks Island - is at risk of flooding from the
Lockwood Reservoir. Additionally, the majority of the site is at risk from the
William Girling reservoir, with flooding predicted to inundate the south-east
corner of the site - extending into Silverworks Island, the southern and
western fringes of the site, and the topographically low areas of the site
within Silvertown Quays. The south-eastern corner, southern, western and
northern fringes of the site are at risk from the Banbury and King George V
reservoirs. Finally, the south-eastern corner and southern fringes of the site
are predicted to be inundated during the High Maynard, Walthamstow
No.4., Walthamstow No.5. and Warwick East reservoir floods. All of these
reservoirs are owned by Thames Water.

These reservoirs are deemed as high-risk, and in the very unlikely event
that the reservoirs fail, it is predicted that there is a risk to life. These
reservoirs are deemed as high-risk, and in the very unlikely event that the
reservoirs fail, it is predicted that there is a risk to life.

Groundwater

The GeoSmart Groundwater Flood Risk Map (GW5), is provided as 5m
resolution grid squares. The whole site is shown to have negligible risk of
groundwater flooding in this area, and any groundwater flooding incidence
has a chance of less than 1% annual probability of occurrence. There will
be a remote possibility that incidence of groundwater flooding could lead to
damage to property or harm to other sensitive receptors at, or near, this
location.

Sewers

The site is located within a postcode area across the E16 1 (north-western
corner of the site) and E16 2 (rest of the site) postcode areas. According to
the Thames Water Hydraulic Sewer Flood Risk Register, the E16 1 postcode
has 32 recorded incidences of sewer flooding, and E16 2 postcode has 94
recorded incidences of sewer flooding.

The site is located within the Beckton sewer catchment. Newham was
identified as a high risk catchment as part of Thames Water’s Drainage and
Wastewater Management Plan. The strategic plan for this risk zone
identifies a series of solutions and targets which include, for example,
network improvements, and property level protection measures to prevent
buildings from flooding. It is recommended that developers seek advice
from Thames Water during early development stages so that they ensure
that development aims to help achieve these targets.

Flood history

The Environment Agency’s historic flooding and recorded flood outline
datasets has one record of flooding a small (800m?) part of the west of the
site adjacent to Mill Road. This occurred in March 1947 due to channel
capacity exceeded and overtopping of defences. It is unknown how many
properties were affected by this flooding.

There are no incidents of flooding recorded within, or in 50m of, the site as
per the London Borough of Newham Council’s flood incident database

Flood risk management infrastructure

Defences

The Environment Agency AIMS dataset shows that the site is protected by
formal flood defences along the River Thames. The area is protected by
the Thames Barrier and secondary tidal defences along the Thames
frontage and River Lea. These include tidal flood walls. The design
standard of protection of these defences is 1000 years.

Residual risk

The site is at residual risk from an overtopping or breach of defences along
the River Thames.
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