APPENDIX 2.5: 2016 ES TECHNICAL CHAPTERS AND
ASSESSMENTS:

e CHAPTER 11: WATER RECOURSES AND FLOOD RISK;

e CHAPTER 12: GROUND CONDITIONS AND CONTAMINATION;
AND,

e CHAPTER 14: DAYLIGHT, SUNLIGHT AND OVERSHADOWING
AND SOLAR GLARE.



11 WATER RESOURCES AND FLOOD RISK

11.1.1  This chapter has been prepared by Mayer Brown and assesses the potential effects of Development
on water resources, flood risk and drainage. The chapter identifies environmental receptors and
potential significant effects associated with demolition and construction activities and the completed
Development are identified as appropriate and, where necessary, mitigation measures outlined. The
potential for flood risk is also examined in accordance with national guidance and the requirements of

the Environment Agency.

11.1.2 The chapter is supported by a detailed Flood Risk Assessment (FRA), which has been produced by Hyne
Tillett Steel (HTS), consulting engineers, and is included as Appendix 11.1. The FRA includes a surface

water drainage strategy.

11.2.1  This section provides an overview of the key legislation which underpins the assessment of hydrology,
flood risk and foul drainage in the UK and are applicable to this assessment. The applicable principal

pieces of legislation are as follows:

The Flood and Water Management Act 2010%;

=  Water Resources Act 19912,

= The Water Environment (Water Framework Directive) (England and Wales) Regulations 20033,
= The Water Act 2003*and 2014%

= The Environmental Protection Act 1990%

= The Land Drainage Act 1991 (as amended 1994)”
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= The Environmental Damage (Prevention and Remediation) Regulations 2009%;
= The Environmental Permitting (England and Wales) Regulations 2010°;
= The Control of Pollution (Oil Storage) (England) Regulations 2001%; and

= Water Supply (Water Quality) Regulations 20102

11.2.2  The National Planning Policy Framework!? (NPPF) sets out the Government’s reform of the planning
system. The NPPF sets out requirements for management of flood risk within new developments
including the application of the Sequential and Exception Tests and completion of site specific Flood
Risk Assessment (FRA). The NPPF is supported by web-based Planning Practice Guidance (PPG)*3 with

specific mention to flood risk. This supersedes all the Planning Policy Statements (PPS) including PPS25-

Development and Flood Risk.

11.2.3 The PPG to the NPPF provides guidance to local planning authorities to ensure the effective
implementation of the planning policy set out in the NPPF on development in areas at risk of flooding
and in relation to mineral extraction. This guidance retains key elements of PPS25 which are considered

necessary and helpful in relation to these policy areas.

11.2.4 The guidance explains how flood risk should be considered at all stages of the planning and

development process, such that:

= |nappropriate development is avoided in areas at risk of flooding by directing development away
from areas at highest risk, but where development is necessary, making it safe without increasing

flood risk elsewhere; and

= New development should be planned to avoid increased vulnerability to the range of impacts
arising from climate change and consideration should be given to the control of the additional

volume of water generated by the climate change.
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11.2.5

11.2.6

11.2.7

The London Plan!? is the overall strategic plan for Greater London. The key policies within the London

Plan relating to water resources and flood risk include;

Policy 5.3 which requires new developments to meet the highest standards of sustainable design

and construction under and include measures to conserve water and reduce the effects of flooding;

Policy 5.12 requires developments to comply with the flood risk assessment and management
requirements set out in the NPPF and associated technical guidance. Developments are also
required to have regard to measures proposed in Thames Estuary 2100 and the Thames Catchment

Flood Management Plan.

Policies 2.18 and 5.13 promote the use of Sustainable Drainage Systems (SuDS) and states that new
developments should aim to achieve greenfield runoff rates and ensure that surface water runoff

is managed as close as possible to its source.

Policy 5.15 promotes the conservation and minimisation of mains water use.

Policy 5.14 aims to ensure that London has adequate and appropriate wastewater infrastructure
to meet the requirements placed upon it by population growth and climate change, and prevent

adverse environmental effects.

The Mayor’s Water Strategy® details ways in which present water resources could be used more

effectively, in order to tackle problems such as water supply, wastewater generation and flood risk

across London.

The Sustainable Design and Construction Supplementary Planning Guidance (SPG)® sets out

supplementary guidance to London Plan policies and forms part of the Implementation Framework.

The SPG sets out the Mayor’s priorities and best practice ambitions. The SPG provides guidance on

water minimisation, flood mitigation and water pollution.
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11.2.8 Core Strategy Policy CS13: Ensuring The Efficient Use of Natural Resources details that noise impact
assessments are required for developments in-line with Barnet’s Supplementary Planning Document

(SPD) on Sustainable Design and Construction.

11.2.9 London Borough of Barnet’s (LBB) Core Strategy!’ sets out the spatial vision and plan for the future of
the borough and how it will be delivered. The principal policy within the Core Strategy that addresses
flood risk and drainage is contained in Policy CS13, titled “Ensuring the efficient use of natural

resources”.

11.2.10 Within this Core Strategy Policy CS13, flooding and water management is addressed in section 18.12,

the flood risk element addressed as follows:

“18.12.1 One of the major impacts of climate change will be to increase risk of
flooding from watercourses (known as fluvial flooding) and sewers (known as
surface water flooding). The risk based Sequential Test as set out in the NPPF
(paras 100 to 104) should be applied at all stages of planning. Its aim is to steer
new development to areas with the lowest probability of flooding. Barnet has
14kms of streams and brooks and the North London Strategic Flood Risk
Assessment identified fluvial flooding from Dollis Brook, Silk Stream, Pymmes
Brook and their associated tributaries as the primary source of flood risk in the
borough. Surface water flooding in Barnet presents a low to moderate risk to the
borough while sewer flooding is also noted for being low risk. Groundwater
flooding was found to be a relatively low risk due to the impermeable geology
(primarily London Clay) and depth of the groundwater table.”

11.2.11 Within this Core Strategy Policy CS13, water quality and supply is addressed in section 18.13, and is as

follows:

“18.13.1 Barnet’s main water courses are of fair to poor chemical quality
according to assessments carried out by the Environment Agency. Maintaining the
quality of water, especially groundwater, is important in ensuring the borough’s
population has a good quality domestic water supply. Water pollution can also
affect the supply of water for leisure, industrial and agricultural uses and have a
harmful impact upon riverside habitats. We will work with the Environment
Agency to restrict development which may threaten the quality of either ground
or surface water.”

18.13.2 Water is a precious resource and it is essential that new development
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11.2.12

11.2.13

11.2.14

11.2.15

11.2.16

11.2.17

seeks to be efficient in using water, seeking wherever possible to reduce
consumption. This can be achieved through grey water systems and rainwater
harvesting. Further details on recommended technologies are set out in the SPD
on Sustainable Design and Construction.

The supporting evidence for the implementation flood risk and drainage of Policy CS13 is as follows:

=  Surface Water Management Plan, Volume 1 (Version 02), Hyder Consulting, 2011'%; and
= North London Strategic Flood Risk Assessment, Mouchel, August 2008°.

A Strategic Flood Risk Assessment (SFRA) looks at flood risk at a strategic level on a Local Planning
Authority (LPA) scale. It is the responsibility of those allocating land for development to demonstrate
that the flood risk to and from development will be acceptably safe throughout the lifetime of the
proposed development, taking account of climate change. A SFRA essentially maps out the flood plain

into flood zones so that development can be steered to areas with a low risk of flooding

The Surface Water Management Plan is a framework through which key local partners with
responsibility for surface water and drainage in their area work together to understand the causes of

surface water flooding and agree the most cost effective way of managing surface water flood risk.

The Local Plan Development Management Policies (DMP) DPD sets out the borough wide planning
policies that implement the Core Strategy, and will be used for day to day decision making by the
Planning Service and for planning committee determinations. The DMP DPD sets out the policy basis
for delivering the long-term spatial vision and strategic place-shaping objectives in Barnet which are

set out in the Core Strategy.

Water Resources and Flood Risk are addressed in development management policy DMO04, titled
Environmental Considerations for Development. Section 5.9 of the document covers Surface water

Run-off and Drainage.
The specific wording within policy DM04 that relates to Flood risk and Drainage is as follows:

““g. Development should demonstrate compliance with the London Plan water
hierarchy for run off especially in areas identified as prone to flooding from
surface water run-off. All new development in areas at risk from fluvial flooding
must demonstrate application of the sequential approach set out in the NPPF
(paras 100 to 104) and provide information on the known flood risk potential of
the application site”
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11.2.18

11.2.19

11.2.20

11.31

The SPD states that “It is essential that new development uses water efficiently, seeking wherever
possible to reduce consumption” and provides water efficiency standards for developments to be met.
The SPD also provides design standards in relation to Flood Risk, Sustainable Urban Drainage Systems

and Water Quality.

The site specific Pentavia Draft Planning brief was generated by London Borough of Barnet in

September 2016 and one of the objectives, relating to water resources and flood risk, is to achieve:

“exemplary standards of sustainable design and environmental quality in order to
mitigate and adapt to the effects of a changing climate as well as respond to the
challenging environmental context of the location”

The more specific requirements are contained in the Surface Water Management section of the

Planning Brief and are as follows:

“8.10 The development should not have a harmful impact on the water
environment, water quality and drainage systems. There are no water features on
site and the site does not fall within a flood zone. However, the site is expected to
provide suitable mechanisms for managing surface water flows and runoff within
the site to avoid and redirect run-off from the mains drainage system.”

“8.11 Assite wide Surface Water Drainage Strategy is required and this would need
approval from the Council in its capacity as Lead Local Flood Authority. New water
features should be natural to improve biodiversity. Dependant on the findings of
the Surface Water Management Report, the uses of Sustainable Urban Drainage
Systems (SUDS) may be appropriate.”

The EIA Scoping Report was submitted to the London Borough of Barnet (LBB) on 8th April 2016
(Appendix 2.1), and a formal Scoping Opinion was issued by LBB on 28th July 2016 (Appendix 2.2). The
Scoping Opinion included relevant comments from the Environment Agency and Thames Water and a
summary of the consultation responses and how they have been responded to is provided in Table

11.1.
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Table 11.1 Consultation Responses

Consultee

Environment
Agency

Comment

The Environment Agency identified that
there are no environmental constraints on
Site within their remit so have not
reviewed a large number of scoped topics,
including Hydrology and Flood Risk. The EA
did identify that the Site is located on a
historic landfill site which appears to have
been subject to a past activity that poses a
high risk of pollution to controlled water.

Response

N/A

Thames Water

Supporting documents to the planning appli

cation should include all of the following:

The developments demand for water
supply and network infrastructure both on
and off site and can it be met

Thames Water have been consulted by
Chapman BDSP (Building Services and
Environmental Consultancy) to carry out an
impact assessment on their potable water
supply network. The impact assessment will
determine if the increased demand for the
Development will require on-site or off-site
upgrades to their existing network. Liaison with
Thames Water is ongoing so the outcome of the
assessment is currently unknown.

The developments demand for Sewage
Treatment and network infrastructure
both on and off site and can it be met

Thames Water have been consulted by HTS
Consulting Engineers to carry out an impact
assessment on their foul sewer network and
treatment works. The impact assessment will
determine if the increased rate and volume of
foul effluent from the proposed Development
will require on-site or off-site upgrades to their
existing network. Liaison with Thames Water is
ongoing so the outcome of the assessment is
currently unknown.

The surface water drainage requirements
and flood risk of the development both on
and off site and can it be met

A surface water drainage strategy, designed by
HTS Consulting Engineers, conforms to the
requirements of the London Plan and will
restrict surface water run-off to a greenfield
rate, which will continue to discharge into the
Thames Water surface water network at the
same location as the existing connection point.
The proposed surface water drainage strategy is
contained in the FRA.

The greenfield run-off rate represents a
significant reduction / improvement when
compared to the existing situation.

The excess surface water generated by the
Development will be contained safely on Site in
an attenuation pond and below ground
attenuation tank that will ensure there will be
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Consultee Comment Response ‘

no risk of flooding to properties on site and a
reduced risk of flooding to properties off Site.

Three phases of construction are scheduled,
and it is proposed that these phases will
become occupied once complete and as the

. ) ) next stages come forward.
Build — out/ phasing details to ensure

infrastructure can be delivered ahead of
occupation

Thames Water have been provided this phasing
information and anticipated build-out rate. It is
anticipated their impact assessments and
potential upgrades for potable water and off
site foul sewerage infrastructure will take this
into consideration.

Scope of Assessment

Construction

11.3.2  Construction effects of the Development have been considered taking into account the mitigation
measures under ‘Design and Management’ that would be implemented as standard practice as part of

a CEMP.

Completed Development

11.3.3  The effects of the completed Development have been considered taking into account the proposed

surface water drainage strategy which includes SuDS and forms part of the FRA.

Flood Risk

11.3.4 The FRA for the Development covers the more detailed technical aspects relating to hydrology, flood
risk, and drainage. The FRA considers whether the Development is appropriate in planning terms, and

assesses the effect of the Development on the local hydraulic regime and risk of flooding.
11.3.5 The key baseline data that informed the FRA is listed in in Table 11.2 below:

Table 11.2 Baseline Data that informed the FRA

Baseline Data ‘ Source ‘
Fluvial / Tidal Flooding Environment Agency Website (August 2016)
Surface Water / Pluvial Flooding Environment Agency Website (August 2016)
Groundwater Flooding Environment Agency Website (August 2016)
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1136

11.3.7

11.3.8

11.3.9

Baseline Data ‘ Source

Existing Site and Private Sewers within Site

Boundary Laser Surveys Topographic Survey, April 2009, REF No. C6235

Thames Water Asset Plans ( TW Ref: ALS/ALS Standard/2016-

Public Sewer within Site Boundary 3268630)

Thames Water Asset Plans ( TW Ref: ALS/ALS Standard/2016-

Potable water mains within Site Boundary 3268630)

The following sources of flooding have been assessed in the FRA:

=  Fluvial flooding;

= Tidal flooding;

=  Groundwater flooding;

= Surface water flooding / overland flow; and

= Sewer flooding / infrastructure failure.

A review of the topographic survey, Thames Water Sewer Asset Plans has been undertaken as part of
the FRA to assess the existing drainage system serving the Site. This review of the existing Site drainage
has enabled the incorporation of SuDS into the surface water drainage designs for the Development.

The proposed SuDS strategy is set out in the FRA.

There are no standard assessment criteria or methodology relating to the assessment of clean water
supply and foul water available to development of a site. For the purposes of this assessment, the

proposed foul water strategy has been assessed by:

= Obtaining existing foul water loading details;

= Determining the likely requirements of the Development and establishing the ability of the existing

network to meet these requirements; and,

= Establishing if the location of the existing foul water network will be affected by the proposals.

The assessment of the potential effects of the Development on the water resources and flood risk to

the Site, surrounding areas and relevant receptors has been undertaken. There is potential for changes
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11.3.10

11.3.11

11.3.12

11.3.13

11.3.14

to the surface water runoff caused by the Development that can affect the hydraulic regime of the

Site.

In general, new development effects water resources by increasing foul discharges into the local sewer
network and increasing the demand for clean water supply, which places additional pressure on the

local network.

The receptors used are classified as follows:

=  On-site — Premises within the Site boundary;

= Site-adjacent — premises, watercourses, sewers and water supply adjacent to the Site boundary;

= Site-distant — Premises, watercourse, sewer and water supply away from the local area at or on

route to the water processing / disposal point.

The assessment of likely significant effects has taken into account both the demolition and
construction phase and once the Development is completed and occupied. The significance level
attributed to each effect has been assessed based on the magnitude of change due to the
Development and the sensitivity of the affected receptor / resource to change, as well as a number of
other factors that are outlined in more detail in Chapter 2: EIA Methodology. Magnitude of change is
assessed on a scale of high, medium, low and negligible whilst the sensitivity of the affected receptor

/ resource is assessed on a scale of high, medium, and low (as shown in Chapter 2: EIA Methodology).

The sensitivity of the baseline conditions is assessed according to the relative importance of existing
environmental features on or near the Site, or by the sensitivity of receptors that would potentially be
affected by the Development. Criteria for the determination of sensitivity or of importance or value of
receptors are established based on approved guidance, legislation, statutory designation and/or

professional judgment.

Guidance on the categories and definitions of value and/or sensitivity used in the assessment are given
in Table 11.3. Where a receptor could reasonably be placed within more than one value and sensitivity
rating, conservative professional judgment has been used to determine which rating would be

applicable.
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Table 11.3 Definitions of Receptor Sensitivity

Sensitivity / Value

Definition

High The receptor has low ability to absorb change without fundamentally altering its
present character, is of high environmental value, or of national importance.

= Receptors including human health and water resources which are of
ecological importance.

= Sensitive water receptors such as Principal Aquifers, Aquifers within
groundwater source protection zones (GSPZs) and surface water features
adjacent the Site or with significant hydraulic continuity to the Site.

=  Water bodies of very good and good status as defined by the Water
Framework Directive.

= Sijtes of Special Scientific Interest with geological features.

Medium The receptor has moderate capacity to absorb change without significantly
altering its present character, has some environmental value, or is of regional
importance.

= Secondary Aquifers not within groundwater source protection zones.
= QOther water features or water resources at or within 250 metre (m) of the
Site which are not classed as ‘High’ value.
Low The receptor is tolerant of change without detriment to its character, is low
environmental value, or local importance.
®=  Receptors with a moderate sensitivity to changes in land
quality/contamination levels.
Magnitude of Effect

11.3.15 The magnitude of potential effects on baseline conditions is based on an assessment of the scale or

degree of change from the baseline condition as a result of the effect, the duration and reversibility of

the effect. The scale of change that the proposed Development would have upon sensitive or valued

receptor/ resource is also considered taking into account relevant legislation and/or policy standards

and guidance. Table 11.4 provides general definitions of effect magnitude criteria.

Table 11.4 Definitions of Magnitude of Effect

Sensitivity / Value Definition

Major

Total loss or major alteration to key elements/features of the baseline conditions
such that post development character/composition of baseline condition will be
fundamentally changed, such as:

e Surface Water: Risk of risk of pollution from a spillage during the
construction phase. Eventually ends up in the receiving watercourse.
Loss or extensive change to fishery. Loss or extensive change to a
designated Nature Conservation Site.

e Groundwater: Risk of risk of pollution during the construction phase.
Loss or, or extensive change to, an aquifer. Loss of, or extensive change
to, groundwater supported wetlands
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e Flood Risk: New development could increase the rate and volume of
surface water run-off entering the sewer. Increase in peak flood level in
receiving sewer will eventually discharge to into the receiving
watercourse. Increase peak flood level of >100mm

Moderate Loss or alteration to one or more key elements/features of the baseline conditions
such that post development character/composition of the baseline condition will
be materially changed.

e Surface Water: Risk of risk of pollution from a spillage during the
construction phase, which eventually end up in the receiving
watercourse. Partial loss in productively of a fishery.

e Groundwater: Risk of risk of pollution during the construction phase.
Partial loss or change to an aquifer. Partial loss of the integrity of
groundwater supported wetlands.

e Flood Risk: New development could increase the rate and volume of
surface water run-off entering the sewer. Increase in peak flood level in
receiving sewer will eventually discharge to into the receiving
watercourse. Increased peak flood level of >50mm

Minor Minor shift away from baseline conditions. Changes arising from the alteration
will be detectable but not material; the underlying character/composition of the
baseline condition will be similar to the pre-development situation.

e Surface Water: Risk of risk of pollution from a spillage during the
construction phase, which eventually end up in the receiving
watercourse.

e Groundwater: Risk of risk of pollution during the construction phase
Potential low risk of pollution to groundwater from routine surface water
run-off. Minor effects on groundwater supported wetlands

e Flood Risk: New development could increase the rate and volume of
surface water run-off entering the sewer. Increase in peak flood level in
receiving sewer could lead to overloading of the sewer and cause
flooding locally. The increased run-off will eventually discharge to into
the receiving watercourse. Increased peak flood level of >10mm.

Negligible Very little change from baseline conditions. Change is barely distinguishable,
approximating to a “no change” situation.

e Surface Water: Risk of risk of pollution from a spillage during the
construction phase. Very low risk of pollution that eventually ends up in
the receiving watercourse.

e  Groundwater: Risk of risk of pollution during the construction phase. No
measurable impact upon an aquifer or risk of pollution from spillages

e Flood Risk: New development could increase the rate and volume of
surface water run-off entering the sewer. Increase in peak flood level in
receiving sewer could lead to overloading of the sewer and cause
flooding locally. The increased run-off will eventually discharge to into
the receiving watercourse. Increased peak flood level of >10mm.

11.3.16 This assessment has been based on readily-accessible data in the public domain supplemented by

information provided in response to data requests to the relevant authorities and agencies.
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11.3.17 At the time of writing only outline construction activities and methodologies were available, i.e. no

11.4.1

11.4.2

11.4.3

11.4.4

1145

detailed construction methodologies were available. It is assumed that construction activities will

follow relevant best practice guidelines and that the appropriate mitigation would be applied.

The 3.86 hectare Site comprises a retail park, predominantly hardstanding, with an operational
restaurant located on the southern boundary. Several larger commercial warehouses occupy the
northern section of the Site with adjoining car parking to the south. To the north of the warehouses a
service yard is present whilst a triangular soft landscaped area occupies the northern extent of the

Site.

Refer to Chapter 12: Ground Conditions for details on the geology of the Site. The salient points, in
relations to flood risk and drainage, are that intrusive site investigation at the Site identified ground
conditions that comprise 8.5 metres to 11.0 metres of made Ground overlying London Clay, which was
proven to a depths of 20 meters below ground level (bgl). With reference to British Geological Society
(BGS) records, underlying the London Clay is a Lambeth Group that overlies the Thanet Sands (locally

present) and White Chalk Subgroup.

According to the Environment Agency, the Made Ground is unclassified and the London Clay is
classified as Unproductive Strata. At depth, the Lambeth Group is classified as a Secondary A Aquifer,

whilst the Thanet Sands (where present) and White Chalk Subgroup form the Principal Aquifer.

There are no groundwater abstraction licences within 1,000m of the Site and the Site is not located

within a Source Protection Zone (SPZ).

Perched water strikes were encountered during the LGC 2015 ground investigation at depths of
between 0.5m to 9.0m. During the monitoring period, standing water levels were recorded at depths
of between 2.1m to 6.2m. It is unknown whether perched water exists as part of a larger body or

remains in isolated pockets.
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11.4.6

11.4.7

11.4.8

11.4.9

11.4.10

11.4.11

The Thames Water Asset Plan (TWAP) contained in Appendix C of the FRA identifies a number of large
surface water pipes (750 diameter and 900mm diameter) running between the adjacent M1 motorway
and the existing main warehouse building. The topographic survey contained in Appendix A of the FRA
recorded the existing surface water drainage serving the retail park discharging via a single outfall
location into the 900mm surface sewer within the Development boundary (Thames Water manhole

reference 8101) at a restricted rate of discharge.

It is not clear what the existing restricted rate of discharge is but the topographic survey recorded two
oversized pipes (1.8 metre diameter and 1.5 metre diameter with combined volume of 140 cubic

metres) just upstream of a 225mm diameter outfall pipe into the public sewer.

The topographic survey did not record any petrol separators or specific treatment to the surface water

prior to entering the public sewer.

The TWAP identifies a large and very deep public foul sewer (525mm diameter circa 9.5 metres deep)
that follows a similar same route as the surface water sewer between the adjacent motorway and the
existing main warehouse building. The topographic survey contained in Appendix A of the FRA

recorded the foul water drainage serving the retail park discharging into this public foul sewer.

There are two existing foul water connections to the public sewer, which are the TGI Friday restaurant
and the retail warehouse. The rate and volume of foul effluent from these types of premises is
generally low. Based upon Sewers for Adoption 7t Edition?? (Section B5.1 Hydraulic Design, Foul
Sewers) the domestic peak foul effluent from commercial / industrial development is 0.6 litres / per
second per hectare of developable land. Based upon a site area of 3.86 hectares the peak foul effluent
would be approximately 2.31 litres / second. This is a peak design flow rate not a daily average water
usage, and represents the peak flow from a number of appliances. The peak flow is usually calculated
as 6 x dry weather flow (6DWF), where dry weather flow is representative of the actual flat rate of foul

effluent generated by the development.

The foul water effluent from the existing Site eventually discharges to the local Deepham Sewerage
Treatment Works (STW), which serves approximately 891,000 people in the London Boroughs of

Barnet, Enfield, Haringey and Tottenham.
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11.4.12

11.4.13

11.4.14

11.4.15

11.4.16

11.4.17

The TWAP identifies a 100mm distribution main entering the Site at the south east adjacent the
roundabout, running through the existing car park parallel to the M1 and underneath the length of the
main building on-site. The same 100mm diameter water main runs along Watford Way before entering
the Site boundary. There are no clean water trunk mains identified in the immediate vicinity. Based
up the figures in paragraph 11.4.10 the clean water demand should be dry weather flow, which

equates to approximately 0.38 litres / second.

There are three customer connections identified within the Site boundary. One connection is for the
TGI Friday restaurant and the other two are to the retail warehouse. Similar to the foul sewers, the

clean water demand from these types of development is generally low.

There are no watercourses on or adjacent the Site, with the nearest located approximately 2

kilometres to the north west.

The Environment Agency flood map indicates the Site is located within a low risk Flood Zone 1, which
classifies it as comprising of land assessed as having a less than 1-in-1000 annual probability of river or
sea flooding in any year. Therefore, fluvial or tidal flooding is not considered to be a risk to the existing

buildings on the Site or the proposed Development.

Overland flow and surface water flooding results from rainfall that fails to infiltrate the surface and
travels over the ground surface. This is exacerbated by low urban permeable development or low
permeability soils and geology (such as clayey soils). Overland flow is likely to occur at the base of an

escarpment and low points in terrain.

Figure 11.1, shows the Site is located within a very low risk of surface water flooding, with a less than
1-in-1000 annual probability of sewer or overland flooding in any year. Therefore, flooding from

overland flow is not considered to be a significant risk for the Site or the Development.
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11.4.18

11.4.19

11.4.20

Figure 11.1 Pluvial Flood Map Figure from FRA
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During extremely wet weather the capacity of the proposed surface water system may be inadequate.
Under such conditions sewers may surcharge and surface water may escape from those manhole

covers positioned below the hydraulic gradient.

As outlined within paragraph 3.4 of the FRA, there are no recorded historic incidents of surface water
flooding relating to the Site. Therefore, surface water flooding from sewers is therefore not considered

to be a significant risk for the Site of the proposed Development.

Groundwater flooding occurs when water levels in the ground rise above the surface elevations.
Paragraph 3.3 of the FRA states that the Site does not appear to be underlain by an aquifer in the
superficial deposits in the bedrock layer and it is considered that the probability of flooding on Site
from groundwater is low. The Site Investigation recorded a number of perched water strikes and
standing water levels were recorded at depth of between 2.1m and 6.2m below the ground level,
neither of which would pose a flood risk to the Site. Groundwater flooding is therefore not considered

to be a significant risk for the Site.
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11.4.21 The relevant receptors which have been identified for the assessment of water resources and flood
risk have been selected based upon those which may be sensitive to flooding from overloaded surface

and foul water sewers. The key potential receptors and their sensitivity have been identified in Table

11.5

Table 11.5 Identified Sensitive Receptors

Receptor Group  Receptor Description Sensitivity
On —Site Future Site The residential and retail end | Low Sensitivity:

Users users of the completed and | || new dwellings are located on the
occupied Development could | ypper ground floor, with the lower
be effected by the lack of | ground floor containing car parking.
capacity in the existing | | the unlikely event the Site floods
Thames water sewers passing | from surface water run-off (sewer
through the Site, which could | pockage or failure) the dwellings
lead to flooding of premises | gnd residents would remain
within the site boundary. relatively unaffected. The car park

and external areas would flood but
would recover with limited and
temporary disruption.

Site — Adjacent Overland Existing residential properties, | Low Sensitivity:

surface water | commercial properties, retail | | the event neighbouring sites

flooding properties and infrastructure | experience flooding it is possible for
immediately surrounding the | them to recover to their original
Development could be condition when the flood waters
effected by overland flooding | recede.
from the Development.

Overloaded An increased rate of surface

Sewers and foul water discharge could
also overload the local sewer
network and lead to flooding.

Site — Distant Receiving The surface water run-off | There is the potential that pollution

Watercourse leaving the Site during the | from construction activities could
construction phase could | discharge into the receiving
become polluted, discharge to | watercourse via the surface water
the surface water sewer | sewers, which could temporarily
eventually discharge into the | effect its water quality.
local watercourse.

Controlled Secondary A Aquifer of the | The Secondary A Aquifer of the

Waters Lambeth  Group, Principal | Lambeth Group and Principal Aquifer
Aquifer of the Thanet Sands | of the Thanet Sands and White Chalk
and White Chalk Subgroup. Subgroup are considered to be of

medium and high receptor sensitivity
respectively which could be impacted
on a district scale by the Site. Whilst
the receptor sensitivity differs for the
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separate aquifers, the Secondary A
Aquifer and Principal Aquifer are
likely to be in hydraulic connectivity.
Therefore, the risk is assessed for the
Controlled Waters encompassing
each aquifer with a collective high
receptor sensitivity.

Sewerage
Treatment
Works (STW)

An increased rate of foul
effluent from the completed
Development will place
additional loading on the local
STW.

The STW would have the ability to
accept the foul effluent from the
Development without any material
change to its character.

11.5.1 A range of environmental mitigation measures would be employed as standard to minimise effects

during the demolition and construction phase of the Development, as part of a site-specific

Construction Environmental Management Plan (CEMP).

11.5.2 The following measures to be implemented to control ground and water pollution impacts from

construction have been collated from the CIRIA publications ‘Control of Water Pollution from

Construction Sites’ 2! and will form part of the CEMP:

=  Management of construction works so as to comply with the necessary standards and consent

conditions to be identified by the Environment Agency and LBB;

= Consideration will be given to the appropriate storage of materials in wet weather and certain Site

activities may be postponed during heavy rainfall to prevent pollution entering the sewer surface

water sewer system and eventual discharge to the aquifer through infiltration;

= The environmental regulator will be consulted before any mains or tankered water, even if not

contaminated, is discharged to the local sewer system;

= Any oil, fuel lubrication and other potential pollutants shall be handled on the Site in such a manner

as to prevent pollution of any watercourse. For any liquid other than uncontaminated water, this

shall include storage in suitable, bunded tanks;
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11.5.3

1154

11.5.5

1156

11.5.7

= No extraction, tipping or temporary storage of materials shall take place within an agreed distance
of any watercourse unless part of the approved works. Under no circumstances shall tipped

material enter any watercourse or culvert without prior consent;
= Effective wheel/body washing facilities to be provided and used as necessary;
= Aroad sweeper to be available whenever the need for road cleaning arises; and,
= Vehicles carrying waste material off-site to be sheeted.

All contractors and subcontractors will also be required to go beyond best practice site management

principles, as defined by the Considerate Constructors scheme.

Measures to protect receptors from ground contamination are discussed in Chapter 12: Ground

Conditions.

The use of SuDS is promoted within the national/local guidance to manage surface water on new
development. SuDS are an alternative approach to managing surface water runoff, which strike a
balance between the management of surface water and the need to conserve natural resources. The

three main principles are:

= reduction of quantity, in particular the large peak runoffs during a storm event which cause flooding

of the receiving waters;

= improvement of quality, by reducing the level of pollution entering sewers, watercourses or

groundwater; and

= enhanced amenity, such as community facilities, landscaping potential.

The design process has involved a technical assessment of the forms of SuDS which are most
appropriate to the Site. The proposed drainage strategy will comprise a piped network. Runoff from
the northern part of the Site will be attenuated within a pond. Runoff from the southern part of the
Site and from the service road around the perimeter of the Development will be attenuated within
buried attenuation.

Surface water will discharge to the existing Thames Water sewer to the west of the Site and will be
attenuated to greenfield equivalent rate of 13.8 litres per second. The on-site attenuation has been

designed to accommodate a 1 in 100 year event plus an allowance of 40% for climate change. The FRA
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11.5.8

11.5.9

11.6.1

11.6.2

(page 5) identifies that the northern and southern areas of the Site would provide 1,213m3 and
1,746m3 volume of attenuation storage respectively. A drained areas plan, drawing reference
1458/DR006/P5 is contained in Appendix F of the FRA and shows the areas draining to the pond (1.505

hectares) and the attenuation tank (1.653 hectares).

The proposed surface water drainage strategy for the Development is contained in the FRA, Appendix

11.1. A plan showing the proposed drainage strategy is presented in Appendix E of the FRA.

The average water consumption in the Thames Water area per head is 150 litres per person per day.
In respect of potable and foul water, the current Building Regulations Part G22 state that the potential
water consumption by occupants of a new dwelling must not exceed 125 litres per person per day.
There is now also an optional higher standard which states the potential water consumption by
occupants of a new dwelling must not exceed 110 litres per person per day. The Applicant will aim to

achieve the optional higher standard of 110 litres per person per day.

The construction process is outlined within Chapter 5: Demolition and Construction for the enabling,
demolition and construction works and the key activities for the Development. The construction
programme and activities involved is necessarily broad at this stage and will be subject to modification
during any future detailed construction planning with the appointed Principal Contractor. However,
this section provides a description of the likely significant effects of demolition and construction
activities for the Development on the environment based on the projected construction programme
and activities involved. The assessment assumes that the standard mitigation measures as part of the

CEMP would be implemented.

Lengths of the existing Thames Water surface and foul water sewers and clean water mains within the
boundary will need to be diverted to ensure they are not located underneath the building footprint.
New surface and foul water sewers and water mains to serve the Development will also need to be
constructed. The location of the sewers to be diverted and proposed drainage strategy is contained in

Appendix E of the FRA.
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11.6.3

11.6.4

11.6.5

11.6.6

11.6.7

11.6.8

11.6.9

11.6.10

11.6.11

Construction activities will require water supply and foul drainage. The volumes of water required and
foul sewage generated are likely to be small and to be over a short period when compared to the final

development and consequently to not be significant, i.e. negligible.

It is assumed that concrete batching will be done off-site due to the limited size of the Site.

The effects associated with these construction works to the sewer receptors of Low sensitivity, are

likely to be temporary, of minor magnitude, which would result in an effect of negligible significance.

It is anticipated the existing 100mm diameter clean water distribution main will not be large enough
to serve the Development, and construction works adjacent the Site will be required to install a larger

water main up to the Site boundary.

The effects associated with these construction works to this receptor of Low sensitivity, are likely to

be temporary, of minor magnitude, which would result in an effect of negligible significance.

Run-off from construction activities could potentially impact the water quality in the receiving surface
water sewer and watercourse through a potential increase in fine sediments, hydrocarbons and other
chemical loads, the introduction of cement, accidental spills and/or other wastes discharged from the

Site.

The effects associated with the construction activities to this receptor of medium sensitivity, are likely

to be temporary, of minor magnitude which would result in an adverse effect of minor significance.

The Development will require the use of foundation piles. Contamination is present in near surface
soils. Deep foundation piles are therefore likely since deep Made Ground is considered unsuitable.

New foundations would be supported on piles founded well down into the London Clay Formation.

Piling offers a potential pathway for contaminant migration to depth from the near surface to sensitive
aquifers. However, the Site is underlain London Clay, proven up to a depth of 25 metres, and piles are
not anticipated to penetrate the full thickness of clay. The London Clay provides a barrier to the
downward migration of contamination and because the piles will not penetrate the London Clay, the
protection provided will remain intact. The likelihood of an effect is low and therefore the significance
is negligible. A Piling Risk Assessment will be provided in advance of the commencement of works on-

site.
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11.6.12

11.6.13

11.6.14

11.6.15

11.7.1

11.7.2

Mitigation measures related to ground conditions and contamination are discussed further in Chapter

12: Ground Conditions.

Appropriate site management and mitigation practices, would be implemented as set out under

‘Design and Management’.

With the implementation of the CEMP, the potential significance effects of construction activities on

and off Site would remain as negligible.

With the implementation of the CEMP, the potential significance effects of construction on water

quality off-site would remain as minor adverse in the worst case, albeit unlikely, event of an incident.

The technical aspects of the on-site surface water drainage design have been considered within section
4 of the FRA, paragraph 4.4 details the design of the surface water drainage system to accommodate

storms up to the 1-in-100 year return period event, plus an allowance for climate change.

The proposed drainage strategy therefore would ensure the Development manages the rate at which
water can leave the Site via the use of SuDS to hold back and attenuate flows as set out under ‘Design
and Management’. These SuDS would ensure that flow rates are limited, more closely mimicking
natural processes (thereby preventing high runoff rates during and immediately after a storm). This
would result in runoff enters the receiving sewer more slowly. The SuDs scheme includes the provision
of below ground attenuation storage and a pond, which will help to attenuate and reduce the surface
water discharge rate from the Site to the calculated greenfield runoff rate. These measures to reduce
the rate of surface water runoff represent a significant enhancement over the existing baseline

condition and would contribute to a reduction in loading to the public surface water sewer catchment.
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11.7.3

11.7.4

11.7.5

11.7.6

11.7.7

11.7.8

11.7.9

With the designed SuDS measures in place, the on-site effect of surface water run-off would be

negligible.

As standard, a surface drainage maintenance regime would be in place between the freeholder,
adoption authority and Thames Water, such that the likelihood of overloading sewers/drainage system

is low. The effects on receptors within the Development would therefore be negligible.

The potential source is increasing the rate of surface water discharge into the receiving Thames Water
public sewers that could overload the downstream sewer network and increase the volume of water
discharging to the receiving watercourse. The effect is that it could increase the risk of flooding to
surrounding or downstream properties. As set out above the discharge rate from the Site would reduce
significantly with the Development in place. Assuming the effective implementation of the drainage

strategy and maintenance the effects would be negligible.

The existing potable water demand from the completed Development will increase when compared

to the existing situation.

The average water consumption in the Thames Water area per head is 150 litres / head / day.
Therefore, Thames Water are likely to determine the water demand from the completed Development
as 150 litres / head / day from the 694 proposed residential units. Based on Chapter 6: Socio-
economics, it is anticipated that the Development would support 1,120 people. Based on a worst case
assumption of two people per residential unit the total demand would be approximately 208.2 cubic

metres over a 24 hour period, equivalent to 2.41 litres / second.

Thames Water have been commissioned to undertake an impact assessment on their potable water
supply infrastructure. The impact assessment is currently being undertaken and will determine if
reinforcements of their network will be required. Thames Water will undertake the impact assessment

with the goal of achieving a “nil detriment” to the levels of service they provide to existing customers.

The impact associated to this receptor of low sensitivity, will be permanent, of minor magnitude, which
would result in an effect of negligible significance. It is anticipated to be negligible because Thames
Water’s impact assessment will identify potential reinforcement works that ensure the Development

will have a nil detriment to their existing levels of service.
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11.7.10

11.7.11

11.7.12

11.7.13

11.7.14

An increase in potable water demand will, by default, result in an increase in foul effluent that will
enter the public sewer network and require treatment at the local Deepham Sewerage Treatment
Works (STW), which serves approximately 891,000 people in the London Boroughs of Barnet, Enfield,

Haringey and Tottenham.

Deepham STW is currently undergoing major upgrade works that commenced in 2015 and will span
over seven years. This upgrade project will enable the STW to meet the new Environment Agency
sewage treatment standards that will come into force from March 2017, meet the needs of
approximately one million people in the near future, reduce odour and improve the quality of

discharge into the River Lea.

Based upon sewers for adoption 7t Edition (Section B5.1 Hydraulic Design, Foul Sewers) the peak foul
effluent from residential development is 4,000 litres / dwelling / day. This peak flow represent 6 times
dry weather flow (6DWF), where DWF is equal to 200 litres per person x 3 people per dwelling. An
additional 10% is then added to allow for potential infiltration. Based upon this approach the
completed Development of 694 residential units would generate a DWF of 4.82 litres / second, and a

peak 6DWF (+10% infiltration) of 31.8 litres / second.

Thames Water have been commissioned to undertake an impact assessment to determine the effect
the increased rate of foul effluent will have on their sewers network’s ability to convey the additional
waste and the ability to treat the waste at the STW. The impact assessment is currently being
undertaken and will determine if reinforcements of their network will be required. Thames Water will
undertake the impact assessment with the goal of achieving a “nil detriment” to the levels of service
they provide to existing customers and, as such, may identify potential upgrades to their sewer

network either on Site or downstream of the Site.

From experience on similar sized residential projects it is anticipated Thames water will carry out the
impact assessment using diversified flows to determine the peak flow rate from the Mill Hill
development. Diversified flows use a flat rate of 3,600 I/s from the first 50 properties and all
subsequent properties discharge a flat rate of 600 I/s per dwelling. All flows are then subject to a 10%
increase to allow for infiltration. Therefore, the diversified peak flow from the Development, which
will inform the impact assessment, is anticipated to be 5.15 litres / second. This peak flow of 5.15 litres
/ second will discharge into the existing 525mm (10 metres deep) diameter foul sewer traversing the

site with a full bore carrying of approximately 300 litres / second.
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11.7.15 The effect associated to this receptor of Low sensitivity, will be permanent, of minor magnitude, which
would result in an effect of negligible significance. It is anticipated to be negligible because Thames
Water’s impact assessment will identify potential reinforcement works that ensure the Development

will have a nil detriment to their existing levels of service.

11.7.16 The proposed drainage strategy incorporates SuDS in which will ensure that surface water run-off from
the completed Development will achieve greenfield runoff rates, which represents a significant
improvement when compared to the existing situation. This will be achieved by incorporating SUDS
into the completed Development in the form of an attenuation pond and below ground attenuation
tank. The peak discharge that will leave the 3.86 hectare Site will be 13.8 litres / second, which will

require a total storage volume of 2,959 cubic metres.
11.7.17 A full maintenance scheme would also be implemented.

11.7.18 No further mitigation measures are considered necessary. As such, the residual effects would be as

stated under ‘Assessment of Effects’.

11.7.1 The effect on water use will be mitigated through the specification of water efficient fittings and
equipment in each dwelling, such as low flow taps and showers, as well as through an intelligent
control system which will include a smart water meter and display in each home. Rainwater harvesting
will be used to minimise water use on landscaped areas. It is anticipated that water efficiency measures
will achieve the Building Regulations optional higher standard of 110 litres per person per day reduce,

which by default will also result in lower foul sewage flows.

11.7.2 Thames Water have been commissioned to undertake an impact assessment on their potable water
and sewer network to determine if it has capacity to convey the effluent from the completed
Development, and to treat the effluent at the local sewage treatment works. The outcome of the
impact assessment, currently being undertaken, will determine if reinforcements of their network will

be required.
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11.7.3

11.8.1

11.8.2

11.8.3

11.8.4

The residual effect, both potable supply and foul drainage would remain as stated under Assessment
of Effects since Thames Water’s impact assessments will ensure the completed Development will have

a nil detriment to the existing levels of service they provide to their existing customers.

Effects relating to water resources and flood risk are typically site specific. Therefore, it is considered
highly unlikely that there will be any cumulative residual effects resulting from the Development and
the cumulative schemes. The potential for contamination from surface water run-off into the local
sewer network and underlying aquifer should be identified by the individual applications of the
cumulative schemes. It is anticipated that a range of environmental mitigation measures will be
employed as standard to minimise effects during the demolition and construction phase of the

Development, as part of site-specific CEMP.

The likely demolition and construction effects from water resources and flood risk effects on

cumulative schemes would therefore be negligible.

The proposed Development and all surrounding cumulative schemes will have to adhere to the
requirements in the London Plan to ensure that the proposed Developments end use and the

cumulative schemes:

= Will not increase the risk of flooding to itself, surrounding or downstream properties

= The potable water supply and receiving foul water infrastructure will have sufficient capacity to
serve the respective developments. This will be achieved by instructing Thames Water to carry out
impact assessments on the individual sites, which will potentially identify upgrade works to ensure

they result in a nil detriment to the existing level of service they provide their customers.

The likely effects of the completed Development on water resources and flood risk on the cumulative

schemes would therefore be negligible.
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11.9 Summary

Table 11.1 Summary of Effects of the Development

Potential Effect

Geographical Level of | Significance of Effect
Importancel

Mitigation Measures

Residual Effect

Construction

Distant

Foul and Surface Water Sewers, Potable X | Negligible Implementation of a CEMP. No additional | Negligible
Water Supply — On-site & Site Adjacent measures.
Potable Water Supply — Site Adjacent & Site X | Negligible Implementation of a CEMP. No additional | Negligible

measures.

Water Quality — Site Adjacent & Site Distant

X Minor adverse

Implementation of a CEMP. No additional
measures.

Minor adverse
(albeit unlikely
event of incident)

Completed Development

Surface Water Runoff — On-site

X | Negligible

None required (SuDS strategy and
maintenance would be implemented)

Negligible

1 Key: I — International; N — National; R — Regional; D — District; L — Local
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Potential Effect

Geographical Level of | Significance of Effect
Importancel

I‘N‘R‘D‘L

Mitigation Measures

Residual Effect

Surface Water Runoff — Site Adjacent and Site
Distant

X | Negligible

SuDS strategy and maintenance would be
implemented. No further mitigation
required.

Negligible

Potable Water Supply — Site Distant

X | Negligible

Thames Water have been commissioned to
undertake an impact assessment on their
water supply network that may potentially
identify upgrades to ensure the
development will have a nil detriment to
the level of service they currently provide
to their existing customers.

Negligible

Foul Water Sewers — Site Adjacent and Site
Distant

X | Negligible

Thames Water have been commissioned to
undertake an impact assessment on their
water supply network that may potentially
identify upgrades to ensure the
development will have a nil detriment to
the level of service they currently provide
to their existing customers.

Negligible

Cumulative Effects

Surface Water Runoff

X | Negligible

The Development and the cumulative
schemes are will need to conform to the
requirements London Plan and restrict
surface water to greenfield rate of run-off.

This will provide betterment when
compared to the existing situation.

Negligible

Potable Water Supply and Foul Water
Effluent

X | Negligible

The potable water supply and receiving
foul water infrastructure will have

Negligible
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Potential Effect Geographical Level of
Importancel

| N R D

Significance of Effect

Mitigation Measures Residual Effect

sufficient capacity to serve the respective
developments. This will be achieved by
instructing Thames Water to carry out
impact assessments on the individual sites,
which will potentially identify upgrade
works to ensure they result in a nil
detriment to the existing level of service
they provide their customers.
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12

12.11

12.1.2

12.1.3

12.21

GROUND CONDITIONS AND CONTAMINATION

This chapter of the Environmental Statement (ES) has been prepared by Ramboll Environ and assesses
the potential effect of the Pentavia Retail Park (the ‘Development’) on Ground Conditions and
Contamination. Potential significant effects associated with demolition and construction activities and
the completed Development are identified as appropriate and, where necessary, mitigation measures

are outlined.

The chapter is supported by the following technical appendices:

=  Appendix 12.1: Listers Geotechnical Consultants — Ground Investigation Report (April, 2016);
= Appendix 12.2: Listers Geotechnical Consultants — Ground Investigation Report (May, 2015); and

= Appendix 12.3: Zetica Regional Unexploded Bomb Risk — London, North.

This chapter should be read in conjunction with the Ground Investigation Reports (GIRs) undertaken

by Listers Geotechnical Consultants (LGC) at the Site in May 2015 and April 2016.

This section provides an overview of the key legislation which underpins the assessment of

contaminated land in the UK and are applicable to this assessment. The applicable principal pieces of

legalisation are as follows:

=  Town and Country Planning Act 1990%;

=  Environmental Protection Act 1990%;

= The Contaminated Land (England) (Amendment) Regulations 20123;

= The Environmental Permitting (England and Wales) Regulation 2010%;

=  Water Resources Act 1991°;

= Building Act 1984% and supporting Building Regulations’ and their Approved Documents
(particularly Approved Document C1)&;

= The Water Environment (Water Framework Directive) (England and Wales) Regulations 2003°; and

= The Environmental Damage (Pollution and Remediation) Regulations 2009,
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12.2.2  The National Planning Policy Framework!! (NPPF) sets out the Government’s reform of the planning
system. For sites under redevelopment through the planning system, developers are required to

ensure that developed land is suitable for its intended use. The framework states that:

“The planning system should contribute to and enhance the natural and local environment by
protecting and enhancing geological conservation interests and soils, [and] preventing both new
and existing development from contributing to or being put at unacceptable risk from, or being

adversely affected by unacceptable levels of soil, air, water or noise pollution.”

12.2.2  In accordance with sustainability principles and in line with the principles set out in Part IIA of the
Environmental Protection Act 1990, this is undertaken on a risk-basis and remediation measures are

limited to those necessary to prevent unacceptable risk.

12.2.4 Paragraphs 109, 110, 120, 121 and 122 of the NPPF provide information relevant to land affected by
contamination, land stability, protection of the natural environment and water supply, wastewater,

and, water quality.

12.2.5 The NPPF stipulates that land contamination is a material consideration for planning consent and that

permitted developments should ensure that:

= “The site is suitable for its new use taking account of ground conditions and land instability,
including from natural hazards or former activities such as mining, pollution arising from previous
uses and any proposals for mitigation including land remediation or impacts on the natural
environment arising from that remediation;

= The land would not be capable as being determined as contaminated land under Part IIA of the
Environmental Protection Act 1990; and

= Adequate site investigation information, prepared by a competent person, is presented.”

12.2.6  The London Plan'? sets out the overall strategic plan for Greater London, of particular reference to

ground conditions is Policy 5.21 - Contaminated Land. The Policy states that the development of
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