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SuDS Maintenance Record — Land West of Pagham Road, Pagham

site Land West of Pagham Road, Pagham

Maintenance contractor / organisation

Supervisor

Period covered (from —to)

A. Maintenance Activity Log

Date SuDS feature Maintenance type Description of works undertaken Wast:vr;:;oved Disposal method Operative Supervisor sign-off







Feature restored to design function

No residual blockage or safety issue
Site left clean and safe

Template based on SuDS Management & Maintenance Plan (Land West of Pagham Road, Pagham — November 2025).
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Surface Water Drainage Design Checklist

This checklist has been created to assist designers, by clearly defining our expectations and
requirements for surface water drainage designs that are submitted to support planning
applications. It is recommended that applicants and their designers take time, at the outset
of the planning process, to familiarise themselves with the checklist and our guidance.

Surface water drainage must be adequately considered when formulating the layout of a
site, therefore it is expected that surface water drainage information is submitted with all
planning applications. Surface water drainage information may be requested for smaller
proposals where drainage is expected to affect determination — for example, in the Lidsey
Wastewater Treatment Catchment.

The items listed in the checklist cover our expectations for a fully detailed surface water
drainage design. The final details of a design may be agreed via planning condition, or prior
to determination of a full, or reserved matters planning application.

Applicants who submit all the information requested by the checklist, as early as possible in
the planning process, benefit from quicker review times and less delays caused by requests
for further information. The omission of information may lead to objection to, or refusal of
planning applications or applications to discharge conditions.

Applicants for major development sites must be aware that West Sussex County Council
[WSCC] acting as Lead Local Flood Authority [LLFA] are a statutory consultee for flood risk
and surface water drainage design. It is important to consult WSCC guidance in addition to
our guidance and this checkilist.

A major planning application is defined as:

e The creation of 10 or more residential units,

¢ Residential development of on a site of 0.5 hectares or more (where the number of
residential units is not yet known i.e. for outline applications),

¢ Non-Residential development or change of use on a site of at least 1 hectare,

e Creation or change of use of 1000 square metres or more of gross floor space (not
including housing).

Applicants have the option to apply for confidential pre-application advice relating to their
surface water drainage design from either Arun District Council or WSCC. Bespoke advice
is not offered outside of a fee-paying application.

ADC pre-application advice: https://www.arun.gov.uk/pre-application-advice

WSCC pre-application advice: https://lwww.westsussex.gov.uk/roads-and-travel/information-
for-developers/flood-risk-management-pre-application-advice/

Version 6.0 (13/09/2024)



.
ARUN

DISTRICT COUNCIL

Critical Items for Detailed Surface Water Drainage Design

A detailed checklist of our requirements follows this advice. However, we highlight that the failure
to adequately address the following critical items will result in an objection to any application to
discharge a surface water drainage design condition and will likely result in an objection on a full
or reserved matters planning application.

It is expected that if any of these items are inadequately addressed by a submission then their
correction may result in a redesign of the surface water drainage scheme. A redesign may have
the potential for storage structures to increase in volume or plan area.

Critical Item

Reason

Winter groundwater
monitoring data.

Adequate winter groundwater monitoring data must be supplied to
evidence that infiltration designs have sufficient freeboard from the
base of structures and the peak groundwater level.

The same data is necessary to ensure that the potential for buoyancy
has been adequately considered in attenuation designs.

Winter infiltration
testing data.

Adequate winter infiltration testing must be supplied to justify the
proposed discharge method and design infiltration rates.

Infiltration tests must be completed strictly in accordance with BRE
DG 365, CIRIA R156 or a similar approved method. Testing depths
must account for peak groundwater levels and correspond with the
location and depth of proposed infiltration features.

Designs must be based upon the slowest infiltration rate evidenced
closest to a proposed infiltration feature. Average design rates will not
be accepted.

The results of incomplete tests should not be extrapolated to obtain
design values for infiltration rates.

The hierarchy for

sustainable drainage.

The proposed discharge method must accord with the SuDS hierarchy
as given below. Evidence must be supplied to justify the proposed
discharge method.

1. Rainwater reuse where possible.

2. Complete discharge into the ground (infiltration).

3. Hybrid infiltration and restricted discharge to an appropriate
water body or surface water sewer.

4. Restricted discharge to an appropriate water body.

5. Restricted discharge to a surface water sewer.

6. Restricted discharge to a combined sewer.

A water body may be defined as a river, watercourse, ditch, culverted
watercourse, reservoir, wetland or the sea.

Engineers cannot support any proposed connection of surface
water to the foul sewer.

Calculations

Calculations for pre-development run off rates must be based upon
the positively drained area only.
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Proposed discharge rates must not increase flood risk on site or
elsewhere. Discharge rates must be restricted to QBAR or 2 I/s/ha,
depending on whichever is higher.

Designs must be based on the most recently available rainfall data at
the time of conditions being applied. ESR rainfall data will not be
accepted. FEH rainfall data is based upon more recent records and
continues to be updated.

Designs must use the correct climate change allowances at the time
of determination of the outline or full planning application.

CV values for all events must be set to 1. This includes summer,
winter, design, and simulation events.

The correct allowance for urban creep must be applied.

Additional storage must be set to zero unless it can be evidenced
where this is provided.

Infiltration half-drain times must be less than 24 hours.

Infiltration design rates must be applied to the sides of soakaways, or
to the base of infiltration blankets. Design rates must not be applied to
both the base and sides of infiltration structures.

A surcharged outfall must be modelled.

Natural catchments The submission must define the natural drainage characteristics
design. within, and hydraulically linked to, the site and demonstrate that the
drainage proposals will integrate with and not compromise the function
of the natural and existing drainage systems.

The condition, performance (including capacity where appropriate)
and ownership of any existing site surface water drainage
infrastructure must be accurately reported.

Appropriate easements to watercourses and other services must be
shown on all plans.

Where there are areas of flood risk from any source on the site, it
must be shown how a sustainable surface water drainage design can
be accommodated on the site without conflicting with those areas of
flood risk.

Designs must replicate the natural drainage catchments of the site.
All surface water drainage designs must therefore drain via gravity to
corresponding points of discharge. The use of pumps for surface
water drainage is not sustainable and will not be supported.

Plans Plan areas, depths and levels of drainage infrastructure must
accurately correspond with the supporting calculations.
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Water quality benefits.

An assessment of water quality is necessary to evidence that the
proposed design provides adequate treatment of surface water.

Biodiversity and
amenity benefits.

The surface water drainage design must provide biodiversity and
amenity benefits.

Trees and planting

There should be no conflict between surface water drainage
infrastructure and existing or proposed trees or planting.

The desigh must consider the potential growth of proposed trees and
adeqguate mitigation must be provided to protect drainage
infrastructure where conflict cannot be avoided.
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Full Detailed Surface Water Drainage Design Checklist

Site Name/Address: Land West of Pagham Road, Pagham
Application Reserved Matters Application (Application ref:
Description: APP/C3810/W/22/3302023)

Policy and Guidance Information

Arun District Council Surface Water Drainage Guidance - https://www.arun.gov.uk/surfacewater

Land Drainage Consent — https://www.westsussex.gov.uk/fire-emergencies-and-crime/dealing-with-
extreme-weather/flooding/flood-risk-management/ordinary-watercourse-land-drainage-consent/

and

https://www.arun.gov.uk/land-drainage-consent/

Arun District Council surface water pre-commencement conditions -
https://www.arun.gov.uk/planning-pre-commencement-conditions

The SuDs Manual [C753] by CIRIA

Sustainable drainage systems: non-statutory technical standards’
https://assets.publishing.service.gov.uk/media/oa815646ed915d74e6231b43/sustainable-drainage-
technical-standards.pdf

Ground Investigation Results

Groundwater monitoring — Please refer to Appendix D

Plan showing location of monitoring points provided.

X Depths of holes detailed.

Dates of observations and depth to groundwater recorded.
Evidence of the strata within borehole or monitoring pits provided.

Requested to aid speed of assessment
Plan showing the peak groundwater levels at each monitoring point in mAOD.
Peak groundwater levels recorded in metres below ground level and mAOD.

L1 If in an area of possible tidal influence, provide a comparison of readings against tide
times/levels.

Infiltration testing — Due to high groundwater levels, infiltration to the ground is an unsuitable
means of surface water discharge for this site. Furthermore, West Sussex County Council are
in agreement that due to ground conditions and groundwater levels, infiltration testing is not
required. Correspondence confirming this is included at the end of this checklist.

[ ] Completed strictly in accordance with BRE DG 365, CIRIA R156 or a similar approved method.

[ Plan showing location of trial pits provided.

(] Pit dimensions provided.

(] Depths of testing provided.

(] Dates, times and readings of each test recorded.

[ Calculations for the infiltration rate for each test provided.

[ ] Evidence of the strata within trial pits provided.
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[] Test locations, and depths correspond with the expected location and depths of proposed
infiltration features.

Requested to aid speed of assessment
[1 Depths of testing provided in m below ground level and mAOD.

Other — As per the above, infiltration to the ground has been confirmed as an unsuitable
means of surface water discharge from the site.

As appropriate, dependent upon specific site conditions

[ ] Geotechnical advice relating to the siting of infiltration features and risk of dissolution. (Usually
where chalk strata is evidenced.)

[] Geotechnical advice relating to the risk of slope instability due to infiltration.

[] Geotechnical and structural advice where infiltration is proposed closer than 5m to buildings or
structures.

(] Contamination evaluation assessment where infiltration is proposed in ground that may be
contaminated.

[] Geotechnical advice where infiltration is proposed into made ground (to be generally avoided).
[ ] Geotechnical advice relating to infiltration capacity, and risk of settlement or instability where
careful use of ground raising is proposed.

[] Specialist advice and confirmation of acceptability from the Environment Agency where the use
of deep bore soakaways is proposed.

Surface Water Drainage Statement

Disposal method (Select as appropriate)

(] Rainwater reuse is proposed where possible.

O Infiltration is proposed and maximised wherever possible.

O Hybrid infiltration and restricted discharge to an appropriate water body or surface water sewer is
proposed where a full infiltration design is not possible.

Restricted discharge to a water body is proposed where a full infiltration design is not possible.
O Restricted discharge to a surface water sewer is proposed where a full infiltration design is not
possible and there are no nearby water bodies.

[0 Restricted discharge to a public or private highway drainage network is proposed where a full
infiltration design is not possible and there are no nearby water bodies or surface water sewers.

[0 Restricted discharge to a public combined sewer is proposed where a full infiltration design is not
possible and there are no water bodies, surface water sewers, highway, or private drainage systems
nearby.

Disposal method justification

Infiltration has been adequately investigated, in winter, at appropriate and varying depths where
appropriate, above peak recorded winter groundwater levels at the given location.

Onsite and boundary, open and culverted water bodies are investigated (location, mapping,
network, flow direction, ownership/responsibility, depth, and condition).

Offsite nearby downstream water bodies are investigated (location, mapping, network, flow
direction, ownership/responsibility, depth, and condition).

[ Surface water sewer network is investigated (location, mapping, network, flow direction,
ownership/responsibility, depth, capacity, and condition).

(] Public and private downstream highway drainage networks are investigated (location, mapping,
network, flow direction, ownership/responsibility, depth, capacity, and condition).

[ ] Combined downstream sewer network is investigated (location, mapping, network, flow direction,
ownership/responsibility, depth, capacity, and condition).
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L1 Any relevant permissions or legal agreements from asset or landowners that are needed are
identified and evidence of consents provided.

Requested to aid speed of assessment

Any previous relevant correspondence or pre-application advice from the Local Planning
Authority [LPA] or the Lead Local Flood Authority [LLFA] regarding the surface water drainage
design is included with the statement.

Existing Site

Essential

The flood risk and drainage considerations have been covered at the Outline Planning
application stage and can be found in Appendix N of the Mayer Brown Discharge of
Conditions report.

It is clear what the natural drainage characteristics of the site and hydraulically linked areas are.
Natural flow paths are identified on a plan (where applicable).

Existing site drainage features are investigated — condition, performance, and ownership.
Environmentally sensitive receiving water bodies are identified — for example groundwater source
protection zones.

Any appropriate easements to watercourses or other infrastructure are investigated.

Existing and future flood risk from any source is detailed.

It is suggested that the above is achieved with the following, which may be combined where
appropriate:

An existing topographical plan.

[J An existing drainage catchment plan. — A description is provided in the report.

[ An existing site surface water drainage plan (where applicable). — A description is provided in
the report.

Flood maps (fluvial, tidal, pluvial, groundwater, sewer, and reservoir) are supplied (or Flood Risk
Assessment referred to).

Confirmation and surveys of any existing drainage infrastructure on the site.

Full details of any known flooding on the site.

Proposed Design
Essential
Statement confirming the proposed design criteria including fixed design calculation inputs for the
SuDS system. Examples include:
e Climate change allowances,
Urban creep allowance,
CV values,
Rainfall data,
MADD factor or additional storage.

Natural catchments are followed.

1 Where phased construction is proposed, the phases correspond to natural catchments and can
function independently from each other. — Phased construction is not proposed.

The design is gravity based with no use of pumps.

Natural systems that deliver specific hydrological function, such as watercourses or wetlands, are
preserved.
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Where there is existing drainage infrastructure on the site it is clearly explained or illustrated what
is being retained, upgraded, or removed.

[ Relevant restrictions relating to discharging to an environmentally sensitive receiving water body
— for example a groundwater source protection zone - are investigated, reported and adhered to. —
According to the Magic Map provided by the Department of Environment Food & Rural
Affairs, the site is not located within a Source Protection Zone.

[] Details of necessary off-site works and consents are provided. — No offsite drainage works are
required for the proposals. Ordinary Watercourse Consent will be required for the outfall into
the ditch, as outlined in paragraph 4.9 of the accompanying report.

It is shown how a surface water drainage design will not conflict with additional areas of flood
storage or compensation.

Surface water flow entering the site from elsewhere is conveyed safely around or through the site
without compromising the SuDS system.

1 Where runoff from elsewhere is drained together with the site runoff, the contributing catchment
is modelled as part of the drainage system.

If the surface water drainage is designed to flood in the 1% Annual Exceedance Probability [AEP]
+ Climate Change Allowance [CCA] event, then the flood volume is contained safely on site without
flooding any part of a building or utility plant susceptible to water or affecting safe access or egress.

[] The design provides and evidences interception drainage and is able to capture and retain on
site the first 5mm of the majority of all rainfall events.

Water quality and treatment is adequately assessed — with an assessment appropriate for the
scale and proposed use of the site.

Adequate freeboard is provided between the top water level of any open storage features and the
top of the bank.

There are no clashes with other infrastructure.

Self-cleansing velocities are achieved where pipes are proposed.

[J 1m freeboard is provided between peak groundwater levels and the base of any infiltration
feature. — N/A

The proposed discharge rate is explained and justified (for attenuation designs).

1 Where discharge is proposed to a public surface water or combined sewer, a capacity check
confirming that the sewer can receive the proposed flows is submitted.

Adequate freeboard is provided between peak groundwater levels and the base of any
attenuation feature (refer below if this is not possible).

Where there is a risk that the base of an attenuation feature may penetrate peak groundwater
levels, additional mitigation measures to prevent groundwater ingress are incorporated into the
design and construction method statement.

Where there is a risk that the base of an attenuation feature may penetrate peak groundwater
levels the effects of buoyancy have been considered in the design.

Amenity benefits are provided by the drainage system (assessed by others).

Biodiversity benefits are provided by the drainage system (assessed by others).

Landscaping has been designed to ensure ease of maintenance of drainage assets.

The justification and criteria for tree root avoidance and mitigation measures is clear, referencing
adopting body standards where applicable.

Biodiversity and ecological enhancements do not impede the functionality, maintenance or
capacity of the drainage system.

It is confirmed what elements of the SuDS will be private.
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X It is confirmed what the adoption arrangements for SuDS components will be.

(] A construction method statement for the SuDS system, appropriate to the scale of the
development, is submitted.

A maintenance plan for the SuDS system, appropriate to the scale of the development, is
submitted. [Please refer to our SuDS Maintenance Checklist where this is stipulated by condition.]
Any potential health and safety issues relating to SuDS implementation and management have
been considered and managed.

Preferred

Ground raising is avoided where possible.

The drainage system is considered by and contributes to the biodiversity net gain statement
(assessed by others).

Impermeable Area/Catchment Plan

Essential

(1 Different drainage catchments are demarcated. — All one catchment.

[ 1 Where phased construction is proposed, each phase is shown on a plan. — Not phased.
An impermeable area plan is provided showing all positively drained areas including open
surface water storage plan areas.

Preferred

X Impermeable areas are shown in m? on the impermeable areas plan(s).

[ ] Demarcated impermeable areas correspond with the distribution of those areas in the supporting
calculations.

Surface Water Drainage Calculations

General

The most recently applicable, or previously agreed FEH rainfall data is used.

CV values for all events are set to 1. This includes summer, winter, design, and simulation
events.

The correct climate change allowances, appropriate for the full lifetime of the development, have
been applied to all calculations.

A 10% allowance for urban creep is applied to all residential roof areas.

X 100% Annual Exceedance Probability [AEP] + Climate Change Allowance [CCA] (1 in 1 year)
event calculations provided.

X 10% AEP + CCA (1 in 10 year) event calculations provided showing that the incoming pipe to any
infiltration feature is above this level.

X 3.33% AEP + CCA (1 in 30 year) event calculations provided showing that the full surface water
volume is contained within the designed system without flooding.

1% AEP + CCA (1 in 100 year) event calculations provided showing that the full surface water
volume is contained safely on site, without flooding any part of a building or utility plant susceptible
to water or affecting safe access or egress.

Infiltration — As per the above, infiltration to the ground has been confirmed as an unsuitable
means of surface water discharge from the site.

(1 Half drain times do not exceed 24 hours for the 10% AEP + CCA and 1% AEP + CCA events.

(] If half drain times exceed 24 hours for the 1% AEP + CCA event, then advice and agreement
from the LPA has been sought and submitted.

[ ] The most precautionary design infiltration rate is used.
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[ Design infiltration rates are applied to the sides of soakaways only.

(] Design infiltration rates are applied to the base of permeable paving, infiltration blankets or
basins only.

(1 Where the design infiltration rate is applied to the base an appropriate factor of safety is applied.

Attenuation and Restricted Discharge

Greenfield run off rates are based upon the positively drained area of the site only.

Discharge rates are restricted to QBAR or 2 I/s/ha, depending on whichever is higher,

for all storms up to the 1% AEP + CCA event.

Half drain times and available capacity in the drainage system for subsequent storms are
considered.

(] Brownfield run off rates are based upon the positively drained area of the site only.

(] Brownfield sites aspire to achieve greenfield runoff rates and volumes, where infiltration is not
viable. If the proposed run off rate is higher than the greenfield run off rate, then an acceptable
justification is provided, and the rate has been agreed with any relevant bodies.

A surcharged outfall to a watercourse or sewer has been modelled. The surcharge level is the
1% AEP + CCA flood event for the receiving watercourse, or to the top of the bank if appropriate
hydraulic modelling is not available.

A surcharged outfall to a tidal waterbody has been modelled. The surcharge level is based upon
present day extreme sea levels with an allowance for sea level rise applied.

Requested to aid assessment
FEH22 point descriptors for the site are provided.

Drainage Plans and Specifications

Essential

Plans are provided showing:

The proposed design within the proposed site layout.

Existing site sections and levels.

X Proposed site sections and levels.

Long and cross sections for the proposed drainage system including final finished floor levels.
Exceedance flow management routes.

Details of connections to watercourses and sewers.

Maintenance access and any arisings storage and disposal arrangements. — Discussed within
the SuDS Management & Maintenance Plan in Appendix L.

These plans must be of sufficient detail that a reviewer can be confident that the design can be
constructed without flood risk being increased on site or elsewhere.

Specifications are required for all materials used in the design. We suggest that this is best
achieved and illustrated with site specific construction detail drawings. The combination of
construction details, with plans and sections, ensure that the proposed standard of construction will
facilitate adoption and maintenance by an appropriate body and have structural integrity.

The following checklist is designed to demonstrate the level of detail required:

Easements

3m easements are shown from the top of the bank of all ordinary watercourses, and from the
edge of all culverted watercourses on all plans.

[ ] 8m easements are shown from the top of the bank of all main rivers on all plans - unless an
alternative easement has been stipulated by the Environment Agency. - NA
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Any appropriate easements as stipulated by any public or private utility provider shown on all
plans.

LI Infiltration features (aside from permeable paving that does not take any extra impermeable
catchment such as a roof) are shown at least 5m from buildings or structures.

Maintenance easements are shown from the top of the bank from all open SuDS features on all
plans.

Existing trees and their root protection zones are shown on any drainage layout.

Proposed trees and appropriate easements are shown on any drainage layout.

Detail

It can be clearly determined what a pipe’s diameter, pipe materials, gradients, flow directions and
invert levels are from the plans.

It can be clearly determined what an inspection chamber or manhole’s cover level, invert level,
cover loading grade and sump depth (where applicable) are from the plans.

All infiltration or attenuation features (including permeable paving) are clearly labelled with their
dimensions, invert/base levels and cover levels.

Control structures are labelled with discharge rates, hydraulic head, invert and cover levels and
ideally model number.

[1 Operational characteristics of any other mechanical features are detailed. — N/A

Measures to protect drainage from tree root damage are clearly shown on any drainage layout. —
Root barriers will be provided to prevent roots entering the drainage system where required.
L1 Any areas of necessary ground raising are clearly justified and demarked on a plan, with depths
and levels.

U1 If the 1% AEP + CCA event floods, then the extent and depth of the flooding is shown on a site
plan. This plan includes proposed external ground levels and finished floor levels of buildings.— N/A
[ Potential flow routes off site are shown. The plan also includes proposed external ground levels,
finished floor levels of buildings and designed slopes on all impermeable surfaces such as highways
or car parks. — N/A

Cross sections and long sections of all open features are provided.

Construction detail drawings are site specific.

Construction detail drawings are provided for all components including but not limited to:

e [ Infiltration structures

o Attenuation structures

o Manholes/inspection chambers
e [ Catchpits/silt traps

o Flow control devices

o Permeable paving

o Headwalls

e [] Channel drains

e [ Gullies

e [ Pipe bed and surround

e [ Pipe to pipe connections

e [ Filter strips or drains

o Swales

e [ Bio-retention systems

e [ Ponds and wetlands

o [ Tree pits and measures to protect drainage from root incursion
e [ Water treatment features

e [ Green roofs
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e [ Measures to protect drainage from tree roots.
e [ Water butts or alternative methods of water reuse — also to be shown on plans.

The following items are requested to aid assessment or confidence in construction:

1 Where features have a non-uniform plan area, a plan showing the coordinates of the perimeter is
provided.

[ All drainage infrastructure is labelled to correspond with the supporting calculations.

Other
[1 Open feature planting specification is provided (to be assessed by others).

This checklist is designed to aid an applicant with their submission. The list is not

exhaustive, and our engineers may request additional information to enable them to review a
proposal to their satisfaction.

The checklist may also request information that an applicant does not feel is relevant to their
submission. In this case the applicant can provide an explanation as to why they have
omitted certain information in their drainage statement. However, the appraising engineer
reserves the right to request this information if they believe it is necessary for their review.
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Steven Lecocq

From: Sarah Burrow <Sarah.Burrow@arun.gov.uk>

Sent: 16 August 2024 11:12

To: Steven Lecocq; Land Drainage; Paul Cann

Cc: Luke Vallins; Francesca Egan; Rachel Davies; Suzannah Duke; Caroline Gower; Farris
Alkhatib; Mat Jackson

Subject: RE: Pagham - APP/C3810/W/22/3302023 - Infiltration Testing Query

I Some people who received this message don't often get email from sarah.burrow@arun.gov.uk. Learn why this is important

Hi Steven,

| can confirm that based upon your groundwater monitoring data, infiltration will not be viable as a means of
surface water disposal.

Please ensure that you account for the risk of buoyancy in your design and consider the high groundwater
levels in construction method and planning.

Kind regards

Sarah Burrow
Engineering Assistant, Coastal Engineers and Flood Prevention

T: 01903 737815
E: sarah.burrow@arun.gov.uk
M: 07733 125764

Usual working pattern:

Monday — Flexible between 8am and 4pm
Tuesday and Wednesday — 9:15am to 2:45pm
Thursday — 9am to 5pm

Friday — 8am to 2:45pm

Arun District Council, Civic Centre, Maltravers Rd
Littlehampton, West Sussex, BN17 SLF
www.arun.gov.uk

flv]©

Our priorities...

Improving the Supporting our
wellbeing of Arun environment economic potential
to support us DISTRICT COUNCIL




From: Steven Lecocq <

Sent: Wednesday, August 14, 2024 9:44 AM
To: Land Drainage <Land.Drainage@arun.gov.uk>; Sarah Burrow <Sarah.Burrow@arun.gov.uk>; Paul Cann
<Paul.Cann@arun.gov.uk>

Ce: Luke Vallins < = cesca E¢2n <
Rachel Davies < S 7rnah Duke < ro|ine
Gower N s Alknhatib < > 12t Jackson
2

Subject: FW: Pagham - APP/C3810/W/22/3302023 - Infiltration Testing Query

CAUTION: This email originated from outside of the organisation. You should take extra care when clicking
links or opening attachments - if you are unsure the content is safe contact the IT Helpdesk before clicking
or opening.

Good morning Sarah / Paul,

We are currently working on the Land West of Pagham Road scheme in Pagham (ref: APP/C3810/W/22/3302023),
and we were hoping you could clarify something if possible?

Condition 13 states the below (decision notice attached):

13) No development shall commence, other than works of site survey and investigation, until full details of the
proposed surface water drainage scheme have been submitted to and approved in writing by the local
planning authority. The design should follow the hierarchy of preference for different types of surface water
drainage disposal systems as set out in Approved Document H of the Building Regulations, and the
recommendations of the SuDS Manual produced by CIRIA. Design considerations must take full account of
the ‘Supplementary Requirements for Surface Water Drainage Proposals’ produced by Arun District Council
and are an overriding factor in terms of requirements. Winter groundwater monitoring to establish highest
annual ground water levels and winter percolation testing to BRE 365, or similar approved, will be required to
support the design of any infiltration drainage. No dwelling shall be occupied until the complete surface water
drainage system serving the property has been implemented in accordance with the agreed details and the
details so agreed shall be maintained in good working order in perpetuity.

The Outline FRA proposes to discharge to the surrounding ditch network at greenfield rates due to the underlying
ground conditions not being suitable for infiltration drainage. Furthermore, we have undertaken groundwater
monitoring which demonstrates that the groundwater is consistently less than 1m below ground level (as shallow as
100mm below ground level in places). Therefore, the unsaturated zone of 1m between the base of any infiltration
feature and the maximum groundwater levels cannot be achieved, demonstrating that infiltration drainage is not a
viable option.

With the above in mind we have discounted infiltration drainage based on the ground conditions (in accordance with
the Outline FRA), and just wanted to confirm this is acceptable and to confirm infiltration testing will therefore not be
required (as ground conditions preclude its use anyway)?

Mat at WSCC has confirmed WSCC as the LLFA agree with our assessment, but has suggested | check with you to
(see attached email for your information). With this in mind, | would be grateful if you could confirm the above when
you get a minute.

I look forward to hearing from you, and in the meantime, any questions, please do give me a call.

Thanks in advance,

Steven



Steven Lecocq BEng (Hons) MSc CEng MICE MCIHT MCIWEM
Technical Director, Mayer Brown Limited

I \V: www.mayerbrown.co.uk

mayer brown A: Chapel Studios 14, Purewell, Christchurch, BH23 1EP

o
foodbank
@

Mind and Woking Foodbank are Mayer Brown's chosen charities
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Farris Alkhatib

From: Mat Jackson <

Sent: 12 August 2024 11:31

To: Steven Lecocq; Flood Risk Management

Cc: Luke Vallins; Francesca Egan; Rachel Davies; Suzannah Duke; Caroline Gower; Farris
Alkhatib; Simon Davis

Subject: RE: Pagham - APP/C3810/W/22/3302023 - Infiltration Testing Query

Steven,

Thank you for the information.

From an LLFA perspective we would concur with your assumption and evidence. | would advise that this is checked
with the local drainage engineers. The LLFA looks forward to receiving the re-consultation via the LPA in due course.

Kind Regards,

Mat Jackson FCIWEM C.WEM CEnv CSci LLM MSc BSc (CombHons)
sk Man ment Officer

est Sussex County

Contact: Internal

Certified Carbon Literate

Py LRI YY

Upcoming Leave: 27" Aug — 4" Sept 2024

From: Steven Lecocq || EEGEGEGNGNGNGEEEEEEE

Sent: Friday, August 9, 2024 4:39 PM

To: Mat Jackson <} GGG - ood Risk Management

L 2@ s

Ce: Luke Vallins < >; Francesca Egan S
Rachel Davies <} N> ; .22 n2h Duke < C:-0!inc
Gower < F2rris Alkhatib <

Subject: Pagham - APP/C3810/W/22/3302023 - Infiltration Testing Query

**EXTERNAL**

Good afternoon Mat,
| hope you are well.

We are currently working on the Land West of Pagham Road scheme in Pagham (ref: APP/C3810/W/22/3302023),
and we were hoping you could clarify something if possible?

Condition 13 states the below (decision notice attached):

13) No development shall commence, other than works of site survey and investigation, until full details of the
proposed surface water drainage scheme have been submitted to and approved in writing by the local
planning authority. The design should follow the hierarchy of preference for different types of surface water
drainage disposal systems as set out in Approved Document H of the Building Regulations, and the

1



recommendations of the SuDS Manual produced by CIRIA. Design considerations must take full account of
the ‘Supplementary Requirements for Surface Water Drainage Proposals’ produced by Arun District Council
and are an overriding factor in terms of requirements. Winter groundwater monitoring to establish highest
annual ground water levels and winter percolation testing to BRE 365, or similar approved, will be required to
support the design of any infiltration drainage. No dwelling shall be occupied until the complete surface water
drainage system serving the property has been implemented in accordance with the agreed details and the
details so agreed shall be maintained in good working order in perpetuity.

The Outline FRA proposes to discharge to the surrounding ditch network at greenfield rates due to the underlying
ground conditions not being suitable for infiltration drainage. Furthermore, we have undertaken groundwater
monitoring which demonstrates that the groundwater is consistently less than 1m below ground level (as shallow as
100mm below ground level in places). Therefore, the unsaturated zone of 1m between the base of any infiltration
feature and the maximum groundwater levels cannot be achieved, demonstrating that infiltration drainage is not a
viable option.

With the above in mind we have discounted infiltration drainage based on the ground conditions (in accordance with
the Outline FRA), and just wanted to confirm this is acceptable and to confirm infiltration testing will therefore not be
required (as ground conditions preclude its use anyway)?

| would be grateful if you could confirm the above when you get a minute.

I look forward to hearing from you, and in the meantime, any questions, please do give me a call.

Thanks in advance,

Steven

Steven Lecocq BEng (Hons) MSc CEng MICE MCIHT MCIWEM
Technical Director, Mayer Brown Limited

m B I, \V: www.mayerbrown.co.uk

mayer brown A: Chapel Studios 14, Purewell, Christchurch, BH23 1EP
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1.1 Brookbanks is appointed by Hallam Land Management Ltd to complete a Flood Risk Assessment for a
proposed residential development at Pagham.

1.2 The objective of the study is tc demonstrate the development proposals are acceptable from a flooding risk
and drainage viewpoint.

1.3 This report summarises the findings of the study and specifically addresses the following issues in the context
of the current legislative regime:

e Flooding risk
e Surface water drainage

e Foul water drainage

1.4  The illustrative surface water drainage strategy showing the proposed development and drainage strategy is
contained within Appendix A.

Planning Application

1.5  This Flood Risk Assessment has been produced in order to provide information for an outline planning
application.

1.6  Everything designed within this report is to illustrate that the a drainage strategy can be successfully designed
and applied for the development site.

1.7  The FRA will then be the subject of a reserved matters application where detailed design layouts and criteria
will be provided.

ARUN DISTRICT COUNCIL P/178/21/0UT
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Location and Details

2.1 The proposed development lies to the north-west of Pagham in West Sussex. The site is bound to the north
by open fields and to the west by woodland. To the south, the site is bound by an area of existing residential
properties. To the east, the site is bound by Pagham Road, situated adjacent to which is the Pagham North
Strategic Site allocation.

2.2  The site is currently undeveloped agricultural land and is not thought to have been historically subject to any
significant built development. The historical land uses within 1000m of the site is explored in further detail
within Chapter 3 of the Geo-Environmental Phase 1 report submitted alongside this application.

2.3 The site location and boundary is shown indicatively on Figure 2-1.
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Figure 2-1: Site Location {Bing Maps, 2021}
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Development Criteria

2.1 The proposed development is to comprise of:
“The construction of up to 106 new homes, formation of access onto Pagham Road, new pedestrian and cycle

links, the laving out of open space, new strategic landscaping, habitat creation, drainage features and
associated ground works and infrastructure.”

Sources of Information

2.2  The following bodies have been consulted while completing the study:

e Southern Water - Storm & foul water drainage
e Environment Agency - Flood risk and storm drainage
¢ West Sussex County Council - Flood risk, drainage and associated policy

2.3 The following additicnal information has been available while completing the study:

e Mastermap Data - Ordnance Survey
¢ Published Geology - British Geological Survey

ARUN DISTRICT COUNCIL P/178/21/0UT
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Nat

ional Planning Policy

3.1

3.2

3.3

3.4

3.5

Regi

The National Planning Policy Framework {NPPF}, updated in July 2021, sets out Governmentai Policy on a
range of matters, including Development and Flood Risk. The policies were largely carried over from the
former PPS25: Development & Flood Risk, albeit with certain simplification. The aliocation of development
sites and local planning authorities’ development control decisions must be considered against a risk-based
search sequence, as provided by the document.

Allocation and planning of development must be considered against a risk-based search sequence, as
provided by the NPPF guidance. In terms of fluvial floeding, the guidance categorises flood zones in thres
principal levels of risk, as follows in Table 3-1.

Zone 1: Low probability <0.1%

Zone 3a / 3b: High probability >1.0%

Table 3-1: NPPF Flood Risk Parameters

The Guidance states that Planning Authorities should “apply a sequential, risk-based approach to the location

of development — taking into account all sources of flood risk and the current and future impacts of climate
change”.

According to the NPPF guidance, residential development at the proposed site, being designated as “More
Vulnerable” classifications, should lie outside the envelope of the predicted 1 in 100 vear (1%} flood, with
preference given to sites lying outside the 1 in 1,000 (0.1%} year events and within Flood Zone 1.

Sites with the potential to flood during a 1 in 100 (1%} vear flood event (Flood Zone 3a} are not normally
considered appropriate for proposed residential development unless on application of the “Sequential Test”,
the site is demonstrated to be the most appropriate for development and satisfactory flood mitigation can be
provided. Additionally, proposed residential developments within Flood Zone 3a are required o pass the
“Exception Test”, the test being that:

e The development is to provide wider sustainability benefits

¢ The development will be safe, not increase flood risk and where possible reduce flood risk.

onal Policy

3.6

Regional Flood Risk Assessment: The South East England Regional Assembly published their Regional Flood
Risk Assessment {RFRA) in Gctober 2008. The document is a high level review of flood risk and strategy. In
this document, concerns over the effects of flood risk and potential of climate change are identified across
the wider South East region.

ARUN DISTRICT COUNCIL P/178/21/0UT
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3.7  Aswith many RFRA’s, this document outlines the broad understanding of flooding risk across areas of
potential higher growth however makes no specific reference to the proposed site at Pagham.

3.8 Catchment Flood Management Plans: A Catchment Flood Management Plan {CFMP]} is a high-level strategic
plan through which the Environment Agency seeks to work with other key-decision makers within a river
catchment to identify and agree long-term policies for sustainable flood risk management.

3.8  The Arun and Western Streams Catchment Flood Management Plan {December 2009}, outlines that the
catchment has been divided into 9 sub-catchments. The Site is shown to be situated within the Chichester
and Lower Chalk Streams catchment which is covered by the following policy:

“Policy 4: Areas of low, moderate or high flood risk where we are already managing the flood risk effectively
but where we moy need to take further actions to keep pace with climate change.

This policy will tend to be applied where the risks are currently deemed to be appropriotely-managed, but where
the risk of flooding is expected to significantly rise in the future. In this case we would need to do more in the
future to contain what would otherwise be increasing risk. Taking further action to reduce risk will require
further appraisal to assess whether there are socially and environmentally sustainable, technically viabie and
economically justified options.”

ARUN DISTRICT COUNCIL P/178/21/0UT
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4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

4,10

]

corgere
4

Pagham lies within West Sussex County Council {WSCC} which is the Lead Local Flood Authority {LLFA). A
Preliminary Flood Risk Assessment {PFRA} was produced in 2011 by WSCC according to the guidance and
information provided by DEFRA. The PFRA identifies flood risk from local flood sources and extreme events
occurrence.

Indicative Flood Risk Areas consist of an area where flood risk is most concentrated, and over 30,000 people
are predicted to be at risk of flooding.

Strategic Flood Risk Assessment: To support local planning policy, NPPF guidance recommends that local
planning authorities produce a Strategic Flood Risk Assessment {SFRA). The SFRA shouid be used to heip
define the Local Plan and associated policies; considering potential development zones in the context of the
sequential test defined in the guidance.

Arun District Council published their Level 1 and Level 2 Strategic Flood Risk Assessment in September 2016.
The document generally underpins national guidance and provides recommendations to developers with
regards to SUDS and design which will be explored further in this report under the Storm Drainage section.

This report undertakes the NPPF “Sequential Test” on the three sites identified within the Level 1 SFRA which
do not meet the required standard for flood risk vulnerability classification.

The site design has had full regard to the recommendations set out within the SFRA.

West Sussex County Council published the Surface Water Management Strategy in October 2016. The
document offers Guiding Principals in managing flocd risk and a structure of managing strategy, in additicn to
that provided in the SFRA.

The obijectives of the document are to:

e  (btain an understanding of the current surface water catchments and their associated issues.

¢ Determine the required storage volume at six potential strategic development locations to mitigate
surface water flood risk, up to the 1 in 100 vear event plus climate change allowance, as a result of an
assumed level of potential development.

e Develop options for on-site and / or off-site surface water management schemes to provide the
required storage, considering potential constraints and opportunities for the creation of multifunctional
assets and biodiversity enhancements.

¢ Report on findings and produce technical drawings and costings for a preferred surface water
management strategy.

This study has identified that all surface water generated from the development can be attenuated within the
space available on site, and within the topographical and geographical constraints.

The objectives detailed above wiil be delivered through a series of local measures and actions. Site level
Specific Management Actions are introduced so they could be implemented within locally important flood
risk areas in order to translate the aims of the overall strategic actions onto a local scale.

ARUN DISTRICT COUNCIL P/178/21/0UT
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4,11 Development Flood Risk Assessment: At a local site by site level, the NPPF and guidance and supporting
documents advocate the preparation of a Flood Risk Assessment {FRA}. The NPPF reguires that developments
covering an area of greater than one hectare prepare a FRA in accordance with the guidance. The FRA s
required to be proportionate to the risk and appropriate to the scale, nature and location of the
development.

4,12 This document forms a Flood Risk Assessment {FRA), to accord with current guidance and addresses national,
regional and local policy requirements in demonstrating that the proposed development lies within the
acceptable flood risk parameters.

Local Plan Policies

4.13 The proposed drainage strategy will be designed in full compliance with the Arun District Councils Local Plan
policies. The relevant policies are outlined below with Brookbanks response to how these requirements have
been met in blue.

Policy W DM2Z Flood Risk
Development in areas at risk from flooding, identified on the latest Environment Agency flood risk maps and the
Council's Strategic Flood Risk Assessment (SFRA}, will only be permitted where alf of the following criteria have

been satisfied:

a. The sequential test in accordance with the National Planning Policy Guidance has been met.

b. A site specific Flood Risk Assessment demonstrates that the development will be safe, including access and
eqgress, without increasing flood risk elsewhere and reduce flood risk overall,

e. Appropriate flood warning and evacuation plans are in place; and

GO DD PGV
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f. New site drainage systems are designed to take account of events which exceed the normal design standard
i.e. consideration of flood flow routing and utilising temporary storage areas.

The reports prepared as part of the criteria above must take into account contingency allowances, taking
climate change into account as set out in Flood Risk Assessments: climate change allowances section of the
NPPG.

ARUN DISTRICT COUNCIL P/178/21/0UT
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in focations where strategic flood defence or resilient and resistant construction measures are necessary within
the site itself, proposals wilf be required to demonstrate how measures have been incorporated as an intrinsic
part of the scheme in a manner which is compatible with the latest Strategic Flood Risk Assessment.

Alf development proposals must take account of relevant Surface Water Management Plans, Catchment Flood
Monagement Plans and related Flood Defence Plans and strategies such as the Lower Tidal River Arun Strategy.
The council may require financial contributions from development on sites where measures to address flood risk
or to improve the environmental quality of watercourses have been identified by these Plans and Strategies.

Policy W DN3 Sustainable Urban Drainage Systems

To increase the levels of water capture ond storage and improve water guality, alf development must identify
opportunities to incorporate a ronge of Sustainable Urban Drainage Systems (SUDS), appropriate to the size of
development, at an early stage of the design process.

Proposals for both major and minor development proposals must incorporate SUDS within the private areas of
the development in order to provide source control features to the overall SUDS design. These features
include:

e  Green roofs

s Permeable driveways and parking

s Soakaways

e Water harvesting and storage features including water butts.

Ty
AN

Proposals for major development must also integrate SUDS within public open spoces and roads, reflecting
discussion with the appropriate bodies. SUDS must therefore be integrated into the overall design of a
development and must:

a.  Contribute positively to the appearance of the area, integrating access to allow maintenance of existing
watercourses and the system.

el iy
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c. Accommodate and enhance biodiversity by making connections to existing Green Infrastructure assets and

d. Provide amenity for local residents {ensuring a safe environment}

f. Be maintained in perpetuity, supported through a Maintenance and Management Plan/Regime, including

its financing, agreed with the Local Planning Authority.

in order to ensure that SUDS discharge water from the development af the same or lesser rate, as prior to
construction, developers must:

ARUN DISTRICT COUNCIL P/178/21/0UT
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g. Follow the hierarchy of preference for different types of surface woter drainage disposal systems as set
out in Approved Document H of the Building Regulations and the SUDS manual produced by CIRIA.

i.  Undertake winter percolation testing in accordance with BRE365.

event.

1. The design must also take account of the 1 in 100 year storm event plus 30% ailowance for climate change,
on stored volumes, to ensure that there is no flooding of properties or the public highway or inundation of the
foul sewerage system. Any excess flows must be contained within the site boundary, and within designated
storage areas.

SuDS Design Guidance

4.14

The SuDS guidance for Arun District Council is outlined on its website within the supplementary requirements
for surface water drainage proposals. The requirements by the council are outlined in italics below with
Brookbanks response to how these reguirements have been met in blue.

Restricted discharge: Discharge to o watercourse or surface water sewer must be restricted to the estimated
mean greenfield runoff rate {Qbar} for all design storm events, using the impermeable area {and including other
permeable areas that are positively droined} of the site to be developed as the basis for the colculations, rather
than the entire greenfieid site area.

Flow exceedance routes: The droinage design should show flow routes through the proposed development,
demonstrating where surface water will be conveyed for three types of flow:

1. Low flow routes

Regular flow from source control features such as permeable pavements should travel in low flow channels
through the development in a controfled way contributing to londscape quality.

ARUN DISTRICT COUNCIL P/178/21/0UT
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2. Qverflows

in the event of incol blockages or surcharge a simple overfiow arrangement should alfow water to bypass the
obstruction and return to the manogement train sequence until conditions return to normal.

3. Exceedance routes

When SuDS are overwhelmed by exceptional rainfall, then exceedonce routes are required to protect people
and property. These provide unobstructed overiand flow routes from the development and should be considered
for afl drainage schemes. Exceedance routes should also be protected from future chonges in land use.

Muaintenance and management: Ditches and watercourses {including culverts) should retain o three metre
easement with access that alfows for its future maintenance. Details of the maintenance and management of
the SuDS system are to be set out in writing in o site specific maintenance maonual. This manual shall include
details of the financial management and arrangements for the replocement of components at the end of the
manufacturers recommended design life. This document is then to be submitted as part of the planning process

ARUN DISTRICT COUNCIL P/178/21/0UT
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Present Day

5.1  Asidentified above the site is currently undeveloped agricuitural land therefore, is not subject to any existing
site drainage.

5.2  Figure 5-1 below illustrates the site at present.

Figure 5-1: Existing Site Conditions {Google Maps, 2021}

Topography & Site Survey

5.3 A detailed topographical survey of the site was completed in October 2021 by Interlocks Surveys. A review of
the survey indicates that the topography across the site is characterised by moderate gradients falling
generally in a north easterly direction. Levels fall from a high point of circa 6.13mAQOD in the southern corner
of the site, to a low point of circa 3.34mAQD along the western boundary.

5.4 The topographical survey can be seen in Appendix X.

ARUN DISTRICT COUNCIL P/178/21/0UT
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Geology & Hydrogeology

5.5  With reference to the British Geological Survey map, the Site is shown to be underlain by clay, silt, and sand
of the London Clay Formation.

5.6  Full details of the existing geology can be seen in the Geo-Environmental report submitted with this
application.

5.7  The majority of the Site highlights Superficial sand, siit and clay Deposits of the River Terrace Deposits
{Undifferentiated). Ares to the north-west are shown to be overlain by sand and gravel River Beach Deposits,
with the furthest west overlain by superficial clay, silt, sand and gravel Raised Marine Deposits.

5.8  The published site geology is illustrated on Figure 5-2 and 5-3.

WK
nad Dovalnomeas Bedrock Geology:

London Clay Formation

{clay, silt, sand and gravel)

Figure 5-2: BGS Published Bedrock Geology

Superficial Geology:

Raised Marine Deposits

clay, silt, sand and gravel}

errace Deposits (Undifferentiated}

{sand, silt and clay)

Raised Beach Deposits

(sand and gravel}

Figure 5-3: BGS Published Superficial Deposits
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5.8  The underlying sand of the London Clay Formation, forming Unproeductive Strata across the whole site and
the superficial deposits form a secondary A Aguifer (5-4).

5.10 The EA provides the following definitions for Aquifers:

Secondary Aquifers - These include o wide range of rock layers or drift depaosits with an egually wide range of
water permeability and storage. Secondary aquifers are subdivided into two types:

Secondary A - permeable layers capable of supporting water supplies at a locol rather than strategic scale,
and in some cases forming an important scurce of base flow to rivers. These are generolly aguifers formerty
classified as minor aguifers.

Unproductive Strato - These are rock layers or drift deposits with low permeability that have negligible

significance for water supply or river base fiow.

5.11 The EA Groundwater Vulnerability Zones {GVZ) Mapping summarises the overall risk to groundwater, taking
into account groundwater vulnerability, the types of aquifer present {superficial and/or bedrock) and their
designation status, as discussed previously.

5.12 The site is shown (Figure 5-4) to be situated within a “high risk’, in terms of groundwater vulnerability.

Key
Groundwater Vulnerability
Zones

High — Superficial Deposits

Figure 5-4: EA Groundwater Vulnerability Zones Map {(Magic Maps, 2021}

5.13 The EA provides the following definition for the underlying GVZ:

High — These are high priority groundwater resources that have very limited natural protection. This results in
a high overall polfution risk to groundwater from surface activities. Operations or activities in these areos are
likely to require additional measures over and above good practice pollution prevention requirements to ensure
that groundwater isn’t impacted,
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Drainage Network and FEH Catchment Data

5.14 Reference to the online Flood Estimation Handbook shows the Site to lie adjacent to a drainage network
associated with the Pagham Rife.

5.15 The Site lies within Pagharm Rife catchment, lying within a catchment area of 16.94km?. The catchment has
an average annual rainfall value of 763mm.

5.16 The FEH catchment information will be used in determining the size of the SuDS required for the proposed
development.

Key
Urban Extent 2000

Sub -Urban

3

Urban

7

BGS Hydrology

Rocks with essentially

no groundwater

=~ Prainage network

Figure 5-5: FEH web service - Urban Extent 2000 and BGS Hydrology and Drainage Network
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Flood Mechanisms

6.1 Having completed a site hydrological desk study and walk over inspection, the possibie flooding mechanisms
at the site are identified as follows in Table 8-1.

3 \u\ Wy MEIasiaaimy

Coastal & Tidat N The site is not affected by tidal flooding.

Sewers N No foul or surface water sewers lies within the site.

Reservoirs

Canals eic N There is no risk of flooding from reservoirs.

Table 6-1: Flooding Mechanisms

6.2  Where potential risks are identified in Table -1, above, more detailed assessments have been completed
and are outlined and discussed further within the following sections.

Fluvial Flooding

6.3  The Environment Agency’s {(EA) National Generalised Modelling (NGM) Flood Zones Plan indicates predicted
flood envelopes of Main Rivers across the UK In many circumstances, the NGM is based on basic catchment
characteristic data and modelling technigues. Where appropriate, more accurate Section 105 / SFRM models
are produced using more robust analysis technigues.

6.4 The mapping below on Figure 6-1 shows that majority of the site to lie within Flood Zone 1; being an area of
Low Probability of flooding and outside both the 1 in 100 (1% AEP) and 1 in 1,000 {0.1% AEP) year flood
avents.
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Figure 6-1: EA Flood Zone Plan showing 1 in 100 & 1 in 1,000 year floodplains

Surface Water Modelling

6.5  Surface water modelling is based on high level fluvial assessment models and terrain data. It is not based on
observad or recorded flooding but is an extremely broad brush tool for seeing where water could collect
given the topography.

6.6  Inthe design however the EA's surface water mapping has been acknowledged and the basins for the water
management of the SuDS are placed in the these low areas of flooding as shown the surface water mapping.
SuDS are obviously water compatible development and have the effect of keeping the built environment to
the edge of the surface water flooding shown the mapping.

Coastal Flooding

6.7  The EA’s flood mapping does not show any risk tidal flood risk within the site boundary.

Overland Flow {Pluvial}

6.8  Overland flow mechanisms result from the inability of unpaved ground to infiltrate rainfall or due to
inadeguacies of drainage systems in paved areas to acconunodate flow directed to gullies, drainage
downpipes or similar. In minor cases, local ponding may occur. in more extreme events, flows accumulate
and may be conveyed across land following the topography.

6.2  The Environment Agency, in partnership with lead local flood authorities, preduced a series of surface water
flood maps for many parts of the UK.
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6.10

6.11

6.12

6.13

6.14

Figure 6-2, illustrates areas of low to high risk from surface water flooding:

Key

' High Risk — chance of flocding
greater than 1 in 30 Year Return
{3.3%)

Medium Risk — chance of
flooding between 1 in 100 Year
Return {1%) and 1 in 30 Year
Return {3.3%}

7 :
//////////
"y,
&>

///

Low Risk — chance of flooding
betweesn 1 in 1000 Year Return
{0.1%) and 1 in 100 Year Return
{195}

| Very Low Risk - chance of

: flooding fess than 1 in 1000 Year
Return {0.1%)

Figure 6-2: EA Long Term Flood Risk Maps — Flood risk from Surface Water {Gov.Uk website}

The mapping above identifies that most of the site has a very low risk of surface water flooding. However, a
small area in the centre of the site is shown to have a low risk from surface water flooding.

initial investigations suggest that the risk of overland flow relates primarily to the topography of the site; low
areas of the site naturally store water limiting the surface runoff in concentrated areas. As part of the
development, the topography will be altered, providing a rationalised surface for water runoff.

Recognising the risk of overland flow mechanisms, published guidance in the form of the Design and
Construction Guidance for Foul and Surface Water Sewers and the Environment Agency document Improving
the Flood Performance of New Buildings: Flood Resilient Construction et al advocate the design of
developments that implement infrastructure routes through the development that will safely convey flood
waters resulting from sewer flooding or overland flows away from buildings and along defined corridors.
Further to protect the Proposed Davelopment, current good practice measures defined by guidance will be
incorporated. However, given the nature of the development this is unlikely to be onerous or to have any
material effect on layout.

Given the baseline site characteristics and further mitigating measures to be implemented residual flood risk
from an overland flow mechanism is considered of a low probability.
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Groundwater

8.15 Groundwater flooding is characterised by low-lving areas often associated with shallow unconsolidated
sedimentary aquifers which overly non-aguifers. These aguifers are reported to be susceptible to flooding,
especially during the winter months, due to limited storage capacity.

6.16 Groundwater related flooding is fortunately guite rare, although where flooding is present, persistent issues
can arise that are problematic to resclve. Such mechanisms often develop due to construction activities that
rmay have an unforeseen effect on the local geology or hydrogeology.

6.17 The Environment Agency’s national dataset, Areas Susceptible to Groundwater Flooding (AStGWF), provides
the main dataset used to assess the future risk of groundwater flooding. The AStGWFE map uses four
susceptibility categories to show the proportion of each 1 km grid square where geological and
hydrogeological conditions show that groundwater might emerge.

-y

6.18 This mapping {Figure 6-3) identifies that the area lies within a >=75% susceptibility to groundwater flooding.

Key

Q >=75%

>=50%

Figure 6-3: Groundwater Flooding Susceptible

6.19 Within the SFRA it is reported that, “Significant groundwater flood events have been recorded across the
district.”

6.20 Positive drainage systems incorporated into the Proposed Development will further reduce the risk as a result
of permeable pips bedding materials and filter drains incorporated within elements of the built development.

6.21 Given the haseline site characteristics and further mitigating measures to be implemented, residual flood risk
from a ground water mechanism is considered to be of a low probability.
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Sewerage Systems

8.22 Flooding related to sewerage systems is a result of there being insufficient capacity within an existing
sewerage system {combined and surface water sewers} or from there being a blockage within the system.

6.23 The SFRA collected data from Southern Water and determined that there have been 315 recorded flood
incidents in the Arun district.

6.24 Positive drainage measures incorporated on site, coupled with sustainable drainage systems {SuDS) wil
ensure that no increase in surface water will result from the site. Flood risk associated with sewer flooding is
therefore considered to be a low probability.

Artificial Water Bodies - Reservoirs & Canals

6.25 Non-natural or artificial sources of flooding comprises of reservoirs, canals and lakes where water is retained
above the natural ground level. However unlikely, reservoirs, canals and other artificial sources have a
potential to cause flocding due to the release of large volumes of water, resulting from a dam or bank failure.

6.26 The Environment Agency has produced mapping to indicate a worst case scenario of flooding that would be
caused, as a result of unlikely structural failure or damage of a reservoir. The site is shown folie a
considerable distance from the potential maximum extent of flooding.

Summary

6.27 Interms of fluvial flood risk, the site lies primarily within Flood Zone 1 and hence has a low probability of
flooding from this mechanism. Assessment of cther potential flooding mechanisms shows the land to have 3
low probability of flocding from overland flow, ground water and sewer flooding.

6.28 Accordingly, the Proposed Development land is in a preferable location for development when appraised in
accordance with the NPPF Sequential Test and local policy.

Objectives

6.29 The key development objectives that are recommended in relation to flooding are:

e Work collaboratively with the Environment Agency to identify potential flooding.

e Compliance with the Design and Construction Guidance for Foul and Surface Water Sewers and EA
guidance in relation to flood routing through the Proposed Development in the event of sewer blockages.
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7.1

7.2

7.3

In accordance with the NPPF technical guidance when building within a Flood Zone, the vulnerability of the
development must be taken into consideration. The impacts of flooding will affect types of development
differently.

The EA’s vulnerability classification table is illustrated below in Figure 7-1. The table outlines the NPPF
technical guidance for flood risk vulnerability and Flood Zone compatibility assessment to propose which type
of development is appropriate for which sites.

Exception Test

v v v v
Required
Exception Test v Exception Test v v
Reguired Required
Exception Test ¥ ¥ ¥ v

Reguired

Table 7-1: Environment Agency’s Flood Risk Vulnerability Classification Table

Housing is considered as highly vulnerably infrastructure, and has been located within flood zone 1.

Sequential Testing

7.4

7.5

The aim of a sequential test is to ensure that new development is steered towards sites with the lowest
probability of flooding.

The proposed built development lies entirely within flood zone 1, therefore an exception test does not need
to be completed.

Exception Test

7.6

7.7

7.8

The exception test is:

“a method to demonstrate and help ensure that flood risk to people and property will be managed
satisfactorily, while alfowing necessary devefopment to go ahead in situations where suitable sites at lower
risk of flooding are not available.”

The exception test assesses the suitability of locations within the site for development that are appropriate to
the relevant levels of flood risk.

As all built development is located within fiood zone 1, an exception test is not required.

20
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Background

8.1 To understand the baseline provision for storm drainage in the area, a copy of Southern Water network
records has been obtained. No public surface water sewers or combined sewers are shown to be present
within the vicinity of the proposed development.

8.2  Thereis a rising main that crosses through the centre of development. Full details of the existing network can
be seen in the Services and Utilities report submitted with this application.

8.3 Asthe site is currently greenfield, it is thought that storm water currently drains to the ground and collects
within the existing ditch situated along the northern boundary.

SubS Components

8.4  itis proposed to implement a SUDS scheme consistent with local and national policy at the proposed
development.

8.5 At the head of the drainage network, across the site, source control measures wiil be implemented to reduce
the amount of run-off being conveyed directly to piped drainage systems.

8.6  Asthe site is currently at outline planning the nature of source control measures to be implemented will
need to remain flexible, providing each house builder with a ‘toolkit’ of options to reach an agreed target for
peak discharge reduction and water treatment.

8.7  Table 8-1 is an extract of Table 7.1 from the CIRIA SuDS Manual €753 which outlines a number of options
available.

. . Systems that coliect runoff from
Rainwater Harvesting ) ~ .
the roof of 3 building or other p L] ] &
Systems ,
paved surface for use

21
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Systems that collect and store
infiltration Systems runoff, allowing it to infiltrate into P ] ® 8 -] ] -]
the ground

Grass strips that promote
Filter Strips sedimentation and filtration as L @ ] O O

runoff is conveyed over the surface

Vegetated channels {sometimes
Swales planted} used to convey and treat

r..
]
(]
(-]
(]
(]
(]

noff

T

Trees within soil-filled tree pots,
tree planters or structural soils

Trees , P (-] 2 & & @
used to collect, store and treat

runoff

Large, below ground voided spaces
Attenuation Storage used to temporarily store runoff
Janks before infiltration, controlled

release or use

Permanent pools of water used to

facilitate treatment runoff — runoff
Ponds and Wetlands ) o P s & & @
can aiso be stored in an

attenuation zone above the pool

Table 8-1: Ciria Guidance Table 7.1 {SuDS Component Delivery of Design Criteria)
* Key

P - Point, L - Lateral, S~ Surface

& Likely Valuable Contribution © Some Potential Contribution to Delivery of Design Criterion T
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Drainage Hierarchy

8.8 The following paragraphs in this section outline the proposed drainage strategy to meet national and iocal
design requirements and guidance.

8.9 Current guidance! requires that new developments implement means of storm water control, known as SuDS
{Sustainable Drainage Systerms), to maintain flow rates discharged to the surface water receptor at the pre-
development ‘baseline conditions’ and improve the quality of water discharged from the land.

8.180 When appraising suitable storm water discharge options for a development site, Part H of the Building
Regulations 2002 {and associated guidance} provides the following search sequence for identification of the
most appropriate drainage methodology.

“Rainwater from a system provided pursuant to sub-paragraphs (1} or {2) shall discharge to one of the
foliowing, listed in order of priority -

a} an adeguate sookaway or some other adequate infiltrotion system; or where that is not
reasonably practicable,

b} o watercourse; or where that is not reasonably practicable,

¢} osewer. "

8.11 Dealing with the search order in sequence:

a} Source control systems treat water close to the point of collection, in features such as
soakaways, porous pavements, infilkration trenches and basins. The use of same can have the
benefit of discharging surface water back to ground rather than just temporarily attenuating
peak flows before discharging it to a receiving watercourse or sewer.

As source control measures generally rely upon the infiltration of surface water to ground, itis a
prerequisite that the ground conditions are appropriate for such. Site ground investigations specific to
flood risk have yet to be completed however published geclogy suggests the presence of potentially
impermeable formations within the site.

b} Nextin the search sequence, defined by Part H, is discharge to a watercourse or suitable
receiving water body. Where coupled with appropriate upstream attenuation measures, this
means of discharge can provide a sustainable drainage scheme that ensures that peak
discharges and flood risk in the receiving water body are not increased.

The Pagham Rife lies approximately 120m west of the site, which part of its drainage network forming
the northern boundary. As such represents an appropriate receptor for storm water discharge, have the
potential to receive flows from the proposed development once restricted to the pre-existing
‘ereenfield’ rates of run-off.

¢} Lastin the search sequence is discharge to a sewer. In the context of SuDS this is the least

! NPPF, CIRIA C522, C609, C753 et al.
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preferable scheme as it relies on ‘engineered’” methods to convey large volumes of water from
development areas, has a higher likelihood of flooding due to blockage and provides less
intrinsic treatment to the water.

Southern Water records confirm the presence of public combined, storm sewer along Pagham Road that
could be emploved should the need arise.

8.12 Table 8-2 cutlines which options will be used within the outline application and which will be considered at

8.13

8.14

8.15

8.18

reserved matters.

& a AR R RN Sw\ﬁ\‘i‘e RN §*";.$‘\:\\\{:xe\‘\‘\‘$t\\\"“i\

Rainwater Harvesting Systems

Infiltration Systems

Filter Strips

Swales

Trees v

Attenuation Storage Tanks

Ponds and Wetlands

Table 8-2: Types of SuDS Components to be Considerad

The search sequence cutlined above indicates that the existing ditch along the northern boundary is the most
appropriate receptor of storm water from the proposed development, having the potential to employ source
control measures and on-line SUDS to control peak discharges to no greater than the haseline conditions.

Proposals have been developed to inform the strategic drainage network across the development. Itis

proposed that the drainage system for the site utilises a SuDS system as the primary storm water
management scheme.

Accordingly, a plan showing the conceptual drainage masterplan for the site is contained within the Appendix
as drawing 10821-DR-01 A

Coupled with the storm water control benefits, the use of SuDS can also provide betterment on water guality.
National guidance in the form of CIRIA 753 outlines that by implementing SuDS, storm water from the site

can be polished to an improved standard thus ensuring the development proposals have no adverse effects
on the wider hydrology.
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D

Primary Drainage Systems {source control}

8.1 The common aims of a Primary Drainage System are:

e Reduction in peak discharges to the agreed site wide run-off rate from the development areas.

¢ Provide water quality treatment where appropriate

9.2  Preliminary assessment of the requirements for storm drainage have been based on the following criteria as

shown in Table 8-1.

\ AN

Application Site Area

491 ha

Landscaped Area

2.06ha

Sewer design return period?

1lin1vyear

Sewer flood protection?

1in 30 years

Fluvial / Development flood protection

1in 100 years

Pipe ks value ¥

Minimum cover to sewers 1.2 m
Minimum velocity (¢ 1.0 m/sec
0.6 mm

Table 9-1: Drainage Criteria and Measure
* FEH Catchment Descriptors- Site constants for calculating rainfall depths

2Design and Construction Guidance for Foul and Surface Water Sewers

3 NPPF requirements for residential development
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Groundwater Monitoring

9.3  Groundwater monitoring was completed by GEG in January-March 2021 in 7 boreholes across the site. The

trial pit location plan can be seen in Appendix F.

N > RN T
R R RN

P

_

22.01.21 1.00
WSG1 26.02.21 2.50 Flooded at Surface
26.03.21 0.74

22.01.21 0.78
WS03 26.02.21 2.00 0.77

26.03.21

22.01.21 0.80
WS05 26.02.21 2.00 0.86
26.03.21 1.08

22.01.21 0.38
WS07 26.02.21 156 0.76
26.03.21 0.99

Table 9-2: Groundwater Monitoring Results

9.4  Monitoring has shown that groundwater is within 1m of ground level and therefore any designed SubDS will
need to be lined in order to prevent groundwater contamination and groundwater ingress into the basin.
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Detention Basins

8.5

9.6

9.7

8.8

9.9

8.1%

9.11

9.12

To date infiltration testing has not been completed, but due to high groundwater levels infiltration basins will
not be viable for this site.

National policy? requires that new developments control the peak discharge of storm water from a site to the
baseline, undeveloped, site conditions. Over very large development areas, the baseline rate of run-off is
normally estimated using the FEH methodologies. However, Paragraph 3.1.2 of the FEH guidance states:

“The frequency estimation procedures can be used on any catchment, gauged or ungauged, that drains an
area of at least 0.5km2. The flood estimation procedures can be applied on smaller catchments only where
the catchment is gauged and offers simple flood peak or flood event data”.

On undeveloped and ungauged catchments of less than 0.5km?2 in area, it is correct to complete baseline site
discharge assessments using the nationally accepted loH124 methodclogy for small rural catchments. Local
policy is to employ loH124 in a manner set out by CIRIA C697. This methodology requires that, for
catchments of less than 50ha, the ioH assessment is completed for a S0ha area with the resuits linearly
interpolated to determine the flow rate value based on the ratio of the development to 50ha.

The baseline loH run-off rates are shown on Table 9-3 below:

1in 1 vear {i/s} 11.85

1in 100 year {i/s} 44.45 9.07

Table 9-3: ioH124 baseline discharge rates

in order to determine the permitted rates of run-off from the development, the future impermeable
catchment areas must be derived. This has been based on a BCL measured ratio from previous projects.
Calculations helow show these ratios and areas and how these correlate to the rates of discharge.

The calculations for this are shown in Table 9-4 below:

.

SRR S

Table 9-4: Run-off calculation

Using these methods, development at the site will comply with the requirements set out in paragraph 9 of
the Technical Guide to the National Planning Policy Framework {NPPF), with the discharge of surface water
from the proposed developments not exceeding that of the existing greenfield sites, thus ensuring that there
is no material increase in the flood risk to surrounding areas.
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9.13 Assessments have thereafter been completed to determine the characteristics of proposed SuDS features to
be situated within the development. Best practice methods have been employed by performing detention
routing calculations for both the 1in 1 and 1 in 100 years + 40% climate change.

Catchment A

8.14 Calculations demonstrate that storm water detention storage extending to maximum 1,677m3 will be
required to attenuate storm water discharges from the site during the critical 1 in 100 year event storm. This
will limit the peak discharges to 5.08l/s, being eguivalent to the mean annual storm {Qbar), estimated by the
loH124 calculations above, representing a circa 639% reduction on peak greenfield rates. Table 2-5, below
summarises the overall detention reguirements.

N

AR RN
AMIIWSRNENIY

Table 9-5: Summary run-off & detention assessment output

9.15 in accordance with legislative requirements, the detention proposals have been assessed for the potential
effects of climate change. The 1 in 100 year {156 AEP} return events have been modelied for 40% climate
change {including peak rainfall intensity). Calculations for the climate change scenarios are contained within
the Appendix. Climate change assessments show each detention feature to perform adequately by retaining
the additional flows within the system without overflow.

9.16 A hydro-brake will be provided on the detention features, at a level above the 1 in 100 year + 40% flood level
to allow more extreme event flows to safely be conveyed away from properties, while at the same time not
increasing flood risk to surrounding areas, in line with current good practice recommendations. The detailed
design stage will provide further detail into the positioning of overflows and direction of flow.

9.17 The proposed strategic drainage masterplan is shown illustratively on drawing 10821-DR-01 A contained in
Appendix A,

9.18 The summary calculations are contained in Appendix C.

Summary

.19 A strategy for storm drainage at the site has been developed to meet both national and local policy. The
above options outline the viability of the site to employ means of drainage to comply with NPPF guidance,
together with the Arun District Council SFRA and other national and local policy and guidance.

8.20 The development drainage system will manage storm water by conveying surface water through a piped
network before discharging into the detention basin at the low point of the site. The basin will ensure peak
discharges from the developed land is not increase from the appraised baseline rates. The system will also
provide to maintain the quality of water discharged from the development.

28
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Objectives

9.21

The key objectives for the site drainage will be:

e Implementation of a sustainable drainage scheme in accordance with current national and local policy
together with principles of good practice design.

e Control of peak discharges from the site to a rate commensurate with the baseline conditions.

¢ Development of storm water management proposals that maintain water gquality and biodiversity of
the site,

e Implementation of the storm water management system prior to first use of the site.

ARUN DISTRICT COUNCIL P/178/21/0UT
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bprnnrsts

Water Quality

16.1

16.2

16.3

6.4

16.5

impermeable surfaces collect poliutants from a wide variety of sources including cleaning activities, wear
from car tyres, vehicle oil and exhaust leaks and general atmospheric deposition {source: CIRIA C609). The
implementation of SubS in development drainage provides a significant benefit in removal of pollutant from
development run-off,

The SuDS Manual C753 describes 3 ‘Simple Index Approach’ for assessing the pollution risk of surface run-off
to the recelving environment using indices for likely pollution levels for different land uses and SuDS
performance capabilities.

CIRIA document £753 Table 26.2, as shown in Table 18-1 below, indicates the minimum treatment indices
appropriate for contributing pollution hazards for different land use classifications. To deliver adequate
treatment, the selected SuDS components should have a total pollution mitigation index {for each
contaminant type) that eguals or exceeds the pollution hazard index.

=

Residential roofs Very Low 0.2 0.2 0.05

Table 10-1: CIRIA 753 Table 26.2 Pollution Hazard indices

For a residential type development, roof water requires a very low treatment of 0.2 for total suspended
solids, 0.2 for heavy metals and 0.05 for hydrocarbons, and run-off from low traffic roads such as cul-de-sacs
and individual property driveways requires low treatment of 0.5 for total suspended solids, 0.4 for heavy
metals and 0.4 for hydrocarbons.

To provide the correct level of treatment, an assessment needs to be made of the mitigation provided by
each SuDS feature. Tables 26.3 and 26.4 of The SuDS Manual CIRIA document C753 shown as Table 18-2 for
discharges to surface waters and groundwater respectively indicate the treatment mitigation indices
provided by each SuDS feature.
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Proprietary treatment systems | These must demonstrate that they can address each of the contaminant types to
acceptable levels for frequent events up to approximately the one in 1-year
return period event, for inflow concentrations relevant to the contributing

drainage area.

Table 10-2: CIRIA 753 Table 26.3 SuDS Mitigation Indices for discharges to surface waters.

10.6  Where more than one mitigation feature is to be used, CIRIA guidance states that the total mitigation index
shall be calculated as follows:

Total SuDS mitigation index = Mitigation Index I + 0.5 x Mitigation Index 2

10.7 At present, the sife and surrounding area does not benefit from any additional measures of stormwater
treatment.

10.2 Due to the need to provide wider sustainability benefits and view the development at a strategic level, SubDS
will be implemented to passively treat run off from the development so as to have a positive impact on the
surrounding natural environment.

10.8 The site will employ SuDS features, such as detention basins. These are widely accepted to be of high
poliutant removal efficiency {(CIRIA 608). This provides for at least one stage of treatment onsite. A petrol
interceptor can be provided at the inflow of the basin in order to provide another source of treatment o
surface water.

10.10 Coupled with this however, the unknown watercourse should also be seen as an additional stage of
treatment as the sedimentation process is not limited to artificial drainage systems but is taken from the
natural processes observed within the water cycle.

10.11 As the site is not presently served by any means of storm water treatment mechanisms, by providing the
afore mentioned 5uDS within the proposed development it will be possible to maintain present water quality
in the area and thus the development can be seen to be having no significant environmental impact in
relation to water.

Exceedance Flows

10.12 Careful regard has to be made in respect of potential exceedance flows, being events that are more extreme
than current design criteria. Various national guidance has been published on the matter of exceedance flows
and measures that should be incorporated into a development to ensure the safety of occupiers and those
using the infrastructure.

10.13 The principal aim is to direct any exceedance flows away from properties and along defined corridors. At 3
focal level, this may mean water being conveved along a length of highway, as long as the predicted flow
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depths and velocities are acceptable. More strategically, the implementation of conveyance corridors is
important in avoiding deep and high velocity flows that present a high risk. The drainage system being
promoted for Pagham provides a good opporiunity to incorporate exceedance flow routes into the design.

10.14 Clearly, many of the measures for dealing with exceedance flows must be dealt with at the detailed design
stage. However, the strategic layout for proposed development at Pagham provides the framework of a
network that can effectively deal with any future exceedance problems.

implementation Proposals

10.15 The conceptual drainage proposals have been developed in 3 manner that will allow the site wide system to
be designed to encourage passive treatment of discharged flows and to improve the water guality by
removing the low-level silts, oils which could be atiributed to track/parking area run off of this nature. Final
design will provide for appropriate geometry and planting to maximise this benefit.

10.18 The storm water management features will be constructed and operational prior to the first use of the site.

10.17 it has previously been the case that the functionality of the storm water management system would be
ensured by ongoing maintenance, completed by the Local Authority, Drainage Authority, or a private
maintenance company as appropriate. it is proposed that, for this development, a private maintenance
company will be appointed to carry out the maintenance regime below in Table 10-3.

10.18 itis usual for the foliowing maintenance regime o be implemented:

Post major storm eventis Inspection and removal of debri

Annual Weeding & vegetation maintenance. Minor swale dearance. Sweeping of

5-10 years Desilting of channels. Remove silt around inlet and outlet structures.

Table 10-3: Framework maintenance of detention / retention system

10.19 The conceptual drainage masterplan proposals outlined in this report will be used for final drainage design
and detailing. The storm water management system will be constructed and operational in full prior to first
use of the relevant phase of development.
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Background

11.1 A copy of the Southern Water sewerage network records has been obtained which confirms the presence of
a rising main crossing through the development site. Foul and surface water sewers are located within
Pagham Road which bounds the west of the site.

11.2  The proposed development area lies approximately 500m east from the treatment works believed tc be
serving the site.

Design Criteria / Network Requirements

11.3 Peak design discharges have been calculated based on the current development criteria as described in
Section 2 of this report and for the following:

Domestic peak = 4,000 litres / dwelling / day
{peak}

11.4 Assessed in accordance with the Design and Construction Guidance for Foul and Surface Water Sewers
requirements, the development will have a design peak discharge of approximately 5.51/s.

11.5 A review of the Chichester Local Plan Website, includes for a note prepared by CDC in August 2021 noted that
the Pagham Wastewater Treatment Works has an estimated remaining capacity for approximately 734
dwellings. This has been combined by CDC from Environment Agency and Scuthern Water data. Therefore,
there is indicatively encugh headroom in the Wastewater Treatment Works for the proposed development of
Land at Pagham Road.

11.6 Furthermore, the Statement of Comimon Ground between Chichester District Council, Environment Agency
and Southern Water — Waste Water Treatment in Chichester Plan Area document produced on the 24th
November 2021, confirmed:

The improvement schemes at Pagham WWTW, which inciude a growth design horizon up to 2035 are due for
completion by 2025 — more information about the options and capacity is expected to be available by the end
of 2021

Combined growth and quality improvement schemes for Pagham WWTW due for completion by 2025 will
provide additionol capacity there.

11.7 Therefore, the document provides confirmation that capacity will be available for the proposed development
Site.

Network Requirements / Options

11.8 SW has been contacted to provide a pre-development enguiry for the Site. SW has confirmed a connection
from the proposed development to the 150mm sewer along Pagham Road, to the south-east of the Site
currently has inadequate capacity to supply the proposed development. Therefore, additional off-site
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sewers/improvements to the existing sewer will be required to provide sufficient capacity. With the Ofwat
instigated changes in April 2018, SW has confirmed that they have a duty to provide network capacity from
the practicable Point of Connection, funded through the New Infrastructure Charges.

11.8 SW have provided confirmation the nearest Point of Connection with sufficient capacity for 120 dwellings
would be the Pagham Wastewater Treatment Works {WTW), situated approximately 600m west of the Site.
Rights are not issued to a direct connection to the WTW and therefore the connection would need to be
agreed with Southern Water, prior to the works being carried out.

Treatment Requirements

11.10 Water companies have a statutory cbligation through the Water Industry Act 1981, 2003 et al., to provide
capital investment in strategic treatment infrastructure to meet development growth. This invesiment
planning is managed and regulated by OFWAT through the Asset Management Plan {AMP) process. The five
yearly cyclical process requires that water companies allocate finances to a range of strategic projects to
meet their statutory cbligations.

11.11 Where development programming requirements necessitate the reinforcement of facilities ahead of
allecation in an AMP period, mechanisms are available to ensure the infrastructure can be delivered in g
timely fashion, to meet the development programme.

implementation Proposals

11.12 The proposed drainage network across the site will be designed to current Design and Construction Guidance
for Foul and Surface Water Sewers standards, employing a point of connection agreed with Southern Water.
The system will be offered for the adoption of Southern Water under 5104 of the Water Industry Act 1991.

Summary

11.13 Asite drainage strategy has been developed that meets with current regulatory requirements by discharging
drainage to a sewerage network with capacity to accommodate the flows.

11.14 Once development is complete, the network conveying flows from the site will be adopted by Southern
Water and be maintained as part of their statutory duties.

Objectives

11.15 The key development objectives required for the site drainage scheme are:

¢ implementation of a drainage scheme to convey water to the local Southern Water network which is
designed and maintained to an appropriate standard.
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12.1 This FRA has identified no prohibitive engineering constraints in developing the proposed site for the
proposed developments.

12.2 The site is fully able to comply with NPPF guidance together with associated local and national policy and
guidance.

12.3  inregards to policy W DM2 Flood Risk, the proposed SuDS will discharge to QBAR, reducing the flood risk
further downstream. The detention basins has been designed to accommaodate the 1 in 100 year + 40% storm
event, with a 300mm freeboard.

12.4 And to policy W DM3 Sustainable Urban Drainage Systems, a full Sl investigation will be completed at
reserved matters. Until the S! has been completed the proposed strategy has not assumed any infiltration
SuDS. The SuDS will provide at least 1 level of treatment before discharging surface water into the existing
drainage network.

12.5 Assessment of fluvial flood risk shows the land to lie within Flood Zone 1 and hence be a preferable location
for residential development when considered in the context of the NPPF Sequential Test. Assessment of
other potential flooding mechanisms shows the land to have a low probability of flooding from overland flow,
ground water and sewer fiooding.

12.6 Storm water discharged from development will be disposed of by way of SuDS measures to the existing ditch
within the site. A detention basin located at the lowest point of the site has been proposed to detention and
discharge surface water to a rate of QBAR.

12.7 Means to discharge foul water drainage have been established that comply with current guidance and
requirements of Southern Water.

35
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13.1 The conclusions and recommendations contained herein are limited to those given the general availability of
background information and the planned usage cof the site.

13.2 Third party information has been used in the preparation of this report, which Brookbanks, by necessity
assumes is correct at the time of writing. While ali reasonabie checks have been made on data sources and
the accuracy of data, Brookbanks accepts no liability for same.

13.3 The benefits of this report are provided solely to Hallam Land Management Ltd for the proposed
development Land West of Pagham Road only.

13.4 Brookbanks excludes third party rights for the information contained in the report.
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\\\\\ HR Wallingfard Greenfield runoff rate
T estimation for sites

www.uksuds.com | Greenfield runoff tool
Site Detalls

Calculated by: = AlglandroOrtiz =
_ Latitude: | 50.78329° N
Site name: _ i
Longitude:
Site location:

This is an estimation of the greenfield runoff rates that are used to meet normal best practice criteria
in line with Environment Agency guidance “Rainfall runoff management for developments”,
SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015) and the non-statutory standards for SuDS
(Defra, 2015). This information on greenfield runoff rates may be the basis for setting consents for Date:
the drainage of surface water runoff from sites.

Reference:

Runoff estimation approaché IH124

Site characterlstlcs Notes

Total st
otalsteareata: 49 : (1) Is Qaan < 2.0 Vs/ha?

Methodology :

Qgpar estimation method: When Qpgag is < 2.0 I/s/ha then limiting discharge rates are set

at 2.0 I/s/ha.

SPR estimation method:

_____ Calculate from SOIL type
Soil characteristics Default Edited
SOIL type: (2) Are flow rates < 5.0 I/s?
HOST class: ‘
Where flow rates are less than 5.0 I/s consent for discharge is
SPR/SPRHOST:

i usually set at 5.0 I/s if blockage from vegetation and other

Default Edited materials is possible. Lower consent flow rates may be set
B  peeeeseeesssssssssoneeee where the blockage risk is addressed by using appropriate
: H . drainage elements.

Hydrological characteristics

SAAR (mm):

Hydrological region: :
- (3) Is SPR/SPRHOST = 0.3?
Growth curve factor 1 year: :

Growth curve factor 30 years: Where groundwater levels are low enough the use of
soakaways to avoid discharge offsite would normally be
Growth curve factor 100 years: preferred for disposal of surface water runoff.
Growth curve factor 200years: @ 374 374 i
Greenfield runoff rates ~ Default Edited

Qann (/5):

1 in 1 year (/s):

1 in 30 years (/s):
1 in 100 year (/s):

1 in 200 years (Vs): - 52, 52,

This report was produced using the greenfield runoff tool developed by HR Wallingford and available at www.uksuds.com. The use of
this tool is subject to the UK SuDS terms and conditions and licence agreement , which can both be found at www.uksuds.com/terms-
and-conditions.htm. The outputs from this tool are estimates of greenfield runoff rates. The use of these results is the responsibility of
the users of this tool. No liability will be accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other
organisation for the use of this data in the design or operational characteristics of any drainage scheme.

We use cookies on this site to enhance your user
experience
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Innovyze

Source Control 2019.1

Summary of Results for 30 year Return Period
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Event
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Max
Level

(m)

.203
.252
.311
.379
.423
.455
.501
.533
.557
.575
.565
.540
.507
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.443
.408
.374
.341
.311
227
.281
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(mm/hr)
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.878
.836
.828
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.824
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. 695
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.761
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.878
.836
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Max Max Max
Depth Control Volume
(m) (1/s) (m3)
0.203 4.8 238.9
0.252 5.0 298.8
0.311 5.1 371.9
0.379 5.1 458.7
0.423 5.1 515.5
0.455 5.1 557.8
0.501 5.1 618.8
0.533 5.1 661.7
0.557 5.1 683.¢6
0.575 5.1 718.0
0.565 5.1 705.3
0.540 5.1 671.2
0.507 5.1 626.2
0.475 5.1 583.7
0.443 5.1 541.7
0.408 5.1 496.3
0.374 5.1 452.3
0.341 5.1 410.9
0.311 5.1 373.1
0.227 4.9 267.9
0.281 5.0 335.3

Flooded Discharge
Volume

(m*)

o OO O O O O OO OO0 oo o o o o oo o O
o OO O O O O OO OO0 oo o o o o oo o O

Volume

(m3)

1
1
1
1
1
1
1
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366.
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174.
304.
384.
452.
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235.
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Time—-Peak

(mins)

26
41
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724
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1184
1540
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2768
3568
4328
5104
5848
26
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Source Control 2019.1

Summary of Results for 30 year Return Period
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Storm
Event

Winter
Winter
Winter
Winter
Winter
Winter
Winter

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max Max Max Max
Level Depth Control Volume
(m) (m) (1/s) (m3)
0.347 0.347 5.1 417.¢6
0.423 0.423 5.1 516.2
0.473 0.473 5.1 581.1
0.509 0.509 5.1 629.9
0.562 0.562 5.1 701.3
0.600 0.600 5.1 752.¢6
0.628 0.628 5.1 791.8
0.645 0.645 5.1 815.3
0.619 0.619 5.1 778.7
0.573 0.573 5.1 715.8
0.530 0.530 5.1 657.3
0.478 0.478 5.1 588.0
0.422 0.422 5.1 514.0
0.367 0.367 5.1 443.8
0.318 0.318 5.1 380.8
0.274 0.274 5.0 326.2
Rain Flooded Discharge

(mm/hr) Volume Volume
(m?) (m3)
28.828 0.0 411.0
18.132 0.0 517.3
13.824 0.0 589.9
11.404 0.0 645.9
8.694 0.0 727.6
7.172 0.0 779.1
6.178 0.0 800.9
4.288 0.0 786.7
3.044 0.0 755.0
2.161 0.0 1142.6
1.695 0.0 1190.8
1.261 0.0 1303.3
1.023 0.0 1461.0
0.869 0.0 1551.3
0.761 0.0 1627.7
0.680 0.0 1691.4

Status

50 000000
AR AR R AR
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Time—-Peak

(mins)

70
128
186
244
360
476
592

934
1360
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2112
2992
3856
4616
5368
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6150 Knights Court
Solihull Parkway

Birmingham, B37 7WY

Catchment

Date 03/12/2021 12:21

Designed by Brookbanks

File Catchment (December 202... |Checked by
Innovyze Source Control 2019.1
Rainfall Details
Rainfall Model FEH D2 (lkm) 0.243 Cv (Summer) 0.750
Return Period (years) 30 D3 (lkm) 0.359 Cv (Winter) 0.840
FEH Rainfall Version 1999 E (lkm) 0.308 Shortest Storm (mins) 15
Site Location F (lkm) 2.319 Longest Storm (mins) 10080
C (lkm) -0.026 Summer Storms Yes Climate Change % +0
D1 (1lkm) 0.419 Winter Storms Yes
Time Area Diagram
Total Area (ha) 1.780
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) | From: To: (ha)
0 4 0.593 4 8 0.593 8 12 0.593
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Innovyze

Source Control 2019.1

Model Details

Storage is Online Cover Level

(m) 1.500

Tank or Pond Structure

Invert Level
Depth (m) Area (m?)

0.000 1138.0

Hydro-Brake® Optimum

(m)

0.000

Depth (m) Area (m?)

1.500 1773.0

Outflow Control

Unit Reference
Design Head (m)
Design Flow (1/s)
Flush-Flo™
Objective
Application

Sump Available
Diameter (mm)
Invert Level (m)
(mm)
)

Minimum Outlet Pipe Diameter
Suggested Manhole Diameter (mm
Control Points
Design Point (Calculated)
Flush-Flom™
Kick-Flo®

Mean Flow over Head Range

MD-SHE-0104-5100-1200-5100
1.200

5.1

Calculated

Minimise upstream storage
Surface

Yes

104

0.000

150

1200

Head (m) Flow (1l/s)

1.200
0.358
0.749

IS S|
G

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro—-Brake® Optimum as specified.

Should another type of control device other than a

Hydro—-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s)

.100
.200
.300
.400
.500
.600
.800
.000

= O O O O O O O

Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth

3.5 1.200 5.1 3.000 7.8 7.000
4.8 1.400 5.5 3.500 8.4 7.500
5.1 1.600 5.8 4.000 9.0 8.000
5.1 1.800 6.2 4.500 9.5 8.500
5.0 2.000 6.5 5.000 10.0 9.000
4.8 2.200 6.8 5.500 10.4 9.500
4.2 2.400 7.0 6.000 10.9

4.7 2.600 7.3 6.500 11.3

(m) Flow (1/s)

11.
12.
12.
12.
13.
13.

;N o
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6150 Knights Court Catchment
Solihull Parkway
Birmingham, B37 7WY
Date 03/12/2021 12:20 Designed by Brookbanks
File Catchment (December 202... |Checked by
Innovyze Source Control 2019.1
Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m3)
15 min Summer 0.420 0.420 5.1 512.0 0O K
30 min Summer 0.508 0.508 5.1 628.2 0O K
60 min Summer 0.611 0.611 5.1 768.6 0O K
120 min Summer 0.731 0.731 5.1 936.6 O K
180 min Summer 0.808 0.808 5.1 1048.4 0O K
240 min Summer 0.865 0.865 5.1 1132.6 0O K
360 min Summer 0.948 0.948 5.1 1256.9 0O K
480 min Summer 1.007 1.007 5.1 1347.7 0O K
600 min Summer 1.052 1.052 5.1 1418.2 0O K
720 min Summer 1.088 1.088 5.1 1475.0 0O K
960 min Summer 1.089 1.089 5.1 1476.6 0O K
1440 min Summer 1.073 1.073 5.1 1450.1 0O K
2160 min Summer 1.026 1.026 5.1 1376.9 0O K
2880 min Summer 0.978 0.978 5.1 1302.4 0O K
4320 min Summer 0.947 0.947 5.1 1255.2 0O K
5760 min Summer 0.914 0.914 5.1 1204.8 0O K
7200 min Summer 0.879 0.879 5.1 1152.9 0O K
8640 min Summer 0.844 0.844 5.1 1100.2 0O K
10080 min Summer 0.807 0.807 5.1 1046.3 0O K
15 min Winter 0.467 0.467 5.1 573.9 0O K
30 min Winter 0.565 0.565 5.1 704.6 0O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m3)
15 min Summer 155.021 0.0 410.4 27
30 min Summer 95.387 0.0 429.3 41
60 min Summer 58.693 0.0 734.8 72
120 min Summer 36.115 0.0 825.7 130
180 min Summer 27.184 0.0 808.8 190
240 min Summer 22.222 0.0 790.3 250
360 min Summer 16.727 0.0 766.0 370
480 min Summer 13.673 0.0 753.6 488
600 min Summer 11.694 0.0 748.9 608
720 min Summer 10.292 0.0 750.3 728
960 min Summer 7.998 0.0 747.2 966
1440 min Summer 5.606 0.0 737.6 1444
2160 min Summer 3.929 0.0 1514.4 2144
2880 min Summer 3.053 0.0 1459.9 2448
4320 min Summer 2.243 0.0 1352.9 3204
5760 min Summer 1.802 0.0 2295.0 4032
7200 min Summer 1.521 0.0 2414.2 4840
8640 min Summer 1.324 0.0 2504.7 5704
10080 min Summer 1.177 0.0 2526.2 6552
15 min Winter 155.021 0.0 425.4 27
30 min Winter 95.387 0.0 431.0 41
©1982-2019 Innovyze

ARUN DISTRICT COUNCIL P/178/21/0UT




N
N

R
¥
X

3

Brookbanks Consulting
6150 Knights Court Catchment
Solihull Parkway
Birmingham, B37 7WY
Date 03/12/2021 12:20 Designed by Brookbanks
File Catchment (December 202... |Checked by
Innovyze Source Control 2019.1
Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Control Volume
(m) (m) (1/s) (m3)
60 min Winter 0.679 0.679 5.1 862.7 0O K
120 min Winter 0.811 0.811 5.1 1052.5 0O K
180 min Winter 0.896 0.896 5.1 1178.3 0O K
240 min Winter 0.959 0.959 5.1 1273.7 0O K
360 min Winter 1.051 1.051 5.1 1415.7 0O K
480 min Winter 1.117 1.117 5.1 1520.4 0O K
600 min Winter 1.168 1.168 5.1 1602.6 O K
720 min Winter 1.209 1.209 5.1 1669.4 Flood Risk
X ter Loxta 214 UL IRTTL LR Wiak
1440 min Winter 1.202 1.202 5.1 1658.8 Flood Risk
2160 min Winter 1.162 1.162 5.1 1593.7 0O K
2880 min Winter 1.111 1.111 5.1 1511.1 0O K
4320 min Winter 1.070 1.070 5.1 1446.7 0O K
5760 min Winter 1.026 1.026 5.1 1376.9 O K
7200 min Winter 0.976 0.976 5.1 1300.3 0O K
8640 min Winter 0.924 0.924 5.1 1220.5 0O K
10080 min Winter 0.869 0.869 5.1 1138.6 O K
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m3)
60 min Winter 58.693 0.0 801.0 70
120 min Winter 36.115 0.0 813.3 130
180 min Winter 27.184 0.0 789.3 188
240 min Winter 22.222 0.0 773.8 246
360 min Winter 16.727 0.0 760.2 364
480 min Winter 13.673 0.0 761.2 482
600 min Winter 11.694 0.0 773.1 598
720 min Winter 10. 0.0 786.2 716
min Winter 5. 0.0 773.7 1406
2160 min Winter 3.929 0.0 1528.0 2076
2880 min Winter 3.053 0.0 1482.4 2708
4320 min Winter 2.243 0.0 1420.4 3376
5760 min Winter 1.802 0.0 2566.6 4328
7200 min Winter 1.521 0.0 2692.1 5264
8640 min Winter 1.324 0.0 2736.9 6152
10080 min Winter 1.177 0.0 2624.3 7064
©1982-2019 Innovyze
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Brookbanks Consulting

6150 Knights Court
Solihull Parkway

Birmingham, B37 7WY

Catchment

Date 03/12/2021 12:20

Designed by Brookbanks

File Catchment (December 202... |Checked by
Innovyze Source Control 2019.1
Rainfall Details
Rainfall Model FEH D2 (lkm) 0.243 Cv (Summer) 0.750
Return Period (years) 100 D3 (lkm) 0.359 Cv (Winter) 0.840
FEH Rainfall Version 1999 E (lkm) 0.308 Shortest Storm (mins) 15
Site Location F (lkm) 2.319 Longest Storm (mins) 10080
C (lkm) -0.026 Summer Storms Yes Climate Change % +40
D1 (1lkm) 0.419 Winter Storms Yes
Time Area Diagram
Total Area (ha) 1.780
Time (mins) Area | Time (mins) Area | Time (mins) Area
From: To: (ha) |From: To: (ha) | From: To: (ha)
0 4 0.593 4 8 0.593 8 12 0.593
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Brookbanks Consulting

6150 Knights Court
Solihull Parkway

Birmingham, B37 7WY

Catchment

Date 03/12/2021 12:20
File Catchment

(December 202...

Designed by Brookbanks
Checked by

N
N

R
¥
X

3

Innovyze

Source Control 2019.1

Model Details

Storage is Online Cover Level

(m) 1.500

Tank or Pond Structure

Invert Level
Depth (m) Area (m?)

0.000 1138.0

Hydro-Brake® Optimum

(m)

0.000

Depth (m) Area (m?)

1.500 1773.0

Outflow Control

Unit Reference
Design Head (m)
Design Flow (1/s)
Flush-Flo™
Objective
Application

Sump Available
Diameter (mm)
Invert Level (m)
(mm)
)

Minimum Outlet Pipe Diameter
Suggested Manhole Diameter (mm
Control Points
Design Point (Calculated)
Flush-Flom™
Kick-Flo®

Mean Flow over Head Range

MD-SHE-0104-5100-1200-5100
1.200

5.1

Calculated

Minimise upstream storage
Surface

Yes

104

0.000

150

1200

Head (m) Flow (1l/s)

1.200
0.358
0.749

IS S|
G

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro—-Brake® Optimum as specified.

Should another type of control device other than a

Hydro—-Brake Optimum® be utilised then these storage routing calculations will be

invalidated

Depth (m) Flow (1/s)

.100
.200
.300
.400
.500
.600
.800
.000

= O O O O O O O

Depth (m) Flow (l1/s) |Depth (m) Flow (1/s) |Depth

3.5 1.200 5.1 3.000 7.8 7.000
4.8 1.400 5.5 3.500 8.4 7.500
5.1 1.600 5.8 4.000 9.0 8.000
5.1 1.800 6.2 4.500 9.5 8.500
5.0 2.000 6.5 5.000 10.0 9.000
4.8 2.200 6.8 5.500 10.4 9.500
4.2 2.400 7.0 6.000 10.9

4.7 2.600 7.3 6.500 11.3

(m) Flow (1/s)

11.
12.
12.
12.
13.
13.

;N o
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1. INTRODUCTION
1.1 General
Geo Environmental Group (GEG) were commissioned by Brookbanks on behalf of
Hallam Land Management (HLM) (the Client) to undertake groundwater
monitoring at a site known as ‘Land at Pagham Phase II, West Sussex’.
The aim of the investigation was to:
e Undertake the installation of groundwater monitoring boreholes with
subsequent groundwater over the winter months.
e Produce a factual report detailing the work undertaken.
A Phase I Review & Phase II Geo-Environmental Assessment was previously
undertaken on a site adjacent to the north east known as ‘Land at Pagham, West
Sussex’ by GEG on behalf of Brookbanks/HLM (Ref. GEG-19-623/PI_PII, dated
3oth January 2020).
1.2 Available Information
The following drawings were supplied by Brookbanks:
e ‘Pagham Phase II - Groundwater Monitoring Location Plan Request,’
Brookbanks on behalf of HLM, Drawing No. 10461-SI-02, dated 10t
December 2020.
e Various utility company service drawings.
GEG also purchased additional utility company service drawings of the site.
1.3 Proposed Site Development
It is understood that the site is proposed for residential development; no further
information is available at this stage.
1.4 Scope
The works performed by GEG included:
e Preliminary ground investigation for the installation of standpipes for
subsequent groundwater monitoring.
Limitations to the scope of the report are outlined in Section 6.
Groundwater & Initial Gas Monitoring Report Brookbanks / HLM
Land at Pagham Phase II, West Sussex GEG-20-666
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SITE SETTING

Site Location

The site is located in Pagham (approximately 4.5 km west of the centre of Bognor
Regis) in West Sussex, at the approximate National Grid Reference 489149E,
98972N. It lies on the western side of Pagham Road south of Rookery Farm and
covers an area of approximately 4.6 ha.

A section of the 1:25,000 Ordnance Survey (OS) map identifying the site location is
shown in Figure 1 of Appendix A. The site layout plan is presented in Figure 2
(Appendix A) and a photographic record is provided in Appendix B.

Site Description

The site comprised a relatively level arable agricultural field bounded by mature
hedgerow with occasional deciduous trees.

Topographically, the site was relatively level at an elevation of approximately 5m
AOD.

Adjacent Land Uses

A summary of surrounding land-use in the immediate vicinity of the site is
provided below.

North East Small drain followed by Rockery Farm.
South East Pagham Road followed by an agricultural field.
South West Residential development.

North West Residential development and agricultural fields.

GEOLOGY, HYDROLOGY, HYDROGEOLOGY
Published Geology

Reference to the 1:50,000 scale British Geological Survey digital mapping of the
area (solid and drift) indicates that the solid geology beneath the site comprises the
London Clay Formation of the Palaeogene period. It is described as poorly
laminated, blue grey or grey brown, slightly calcareous, silty to very silty clay,
clayey silt and sometimes silt, with some layers of sandy clay. It commonly
contains thin courses of carbonate concretions (‘cementstone nodules’) and
disseminated pyrite. It also includes a few thin beds of shells and fine sand partings
or pockets of sand.

The solid geology is conjectured to be overlain by superficial deposits of River
Terrace Deposits (RTD) across the majority of the site, described generically as
sand and gravel, locally with lenses of silt, clay or peat. The westernmost section of
the site is conjectured to be overlain by Raised Beach Deposits 1, generically
described as shingle, sand, silt and clay. Raised Marine Deposits (clay, silt, sand
and gravel) are also indicated to overlie the central part of the western boundary.

Groundwater & Initial Gas Monitoring Report Brookbanks / HLM
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3.2

3.2.1

3.2.2

33

3.3.1

3.3.2

No faults are conjectured to intersect the site at the surface.
Hydrogeology

Groundwater Designation

The database search report indicates that the solid geology directly beneath the site
is designated as Unproductive Strata.

Unproductive Strata - are rock layers or drift deposits with low permeability that
have negligible significance for water supply or river base flow.

The superficial deposits of the River Terrace Deposits are characterised as a
Secondary A Aquifer and the Raised Beach and Marine Deposits as a Secondary
Undifferentiated Aquifer.

Secondary A Aquifers are defined as permeable layers capable of supporting
water supplies at a local rather than a strategic scale, and in some cases forming
an important source of base flow to rivers. These are generally aquifers formerly
classified as minor aquifers.

Secondary (Undifferentiated) Aquifers are assigned where it is not possible to
attribute either category A or B to a rock type. In general these layers have
previously been designated as both minor and non-aquifer in different locations
due to the variable characteristics of the rock type.

Groundwater Source Protection Zone

The site does not lie within a currently defined Groundwater Source Protection
Zone (GWSPZ).

Hydrology

Nearest Watercourse

The nearest surface water feature is a drain adjacent to the north of the site flowing
westwards (via a pond approximately 25m west of the site) towards the Pagham
Rife approximately 225m west of the site.

Surface Water Flooding

According to the Environment Agency online ‘Flood Map for Planning’, the
majority of the site lies within Flood Zone 1, being land that lies outside the 1 in
1000 year (0.1%AEP) flood risk area and hence has a low probability of flooding.

However, Flood Zones 2 and 3 marginally extend over the north western boundary
of the site.

Flood Zone 2: This zone comprises land assessed as having between a 1 in 100
and 1 in 1,000 annual probability of river flooding (1% — 0.1%), or between a 1 in
200 and 1 in 1,000 annual probability of sea flooding (0.5% — 0.1%) in any year.
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Flood Zone 3: This zone comprises land assessed as having a 1 in 100 or greater
annual probability of river flooding (>1%), or a 1 in 200 or greater annual
probability of flooding from the sea (>0.5%) in any year.

3.4 Ordnance
According to regional unexploded bomb risks maps provided by Zetica, the site
falls within an area of low bomb risk and therefore no further action is required.

4. INTRUSIVE INVESTIGATION

4.1 Site Works Overview
The following section outlines the scope of the intrusive investigation carried out
by GEG in accordance with the Brookbanks specification and details the ground
conditions encountered and the chemical testing undertaken.
All work was undertaken in general accordance with British Standard guidance
(BS:5930:2015 and BS:10175) and the ICE UK Specification for Ground
Investigation (2nd Edition 2012) guidelines.
Prior to commencement of the works, service plans were viewed in order to
investigate the location of all major services and each exploratory hole location
screened with a cable avoidance tool.
The exploratory holes were logged and sampled by an experienced geo-
environmental engineer from GEG. The ground conditions encountered were
recorded on the exploratory hole logs (Appendix C). Where the sample is disturbed
but some guidance as to the in-situ consistency can be sensibly given, the
consistency term is given in brackets, in accordance with BS:5930:2015.
The locations of the exploratory holes are shown on Figure 2 presented in
Appendix A.

4.1.1 Limitations of Intrusive Investigation
There were no limitations to access across the site for the duration of the intrusive
investigation.

4.1.2 Reinstatement
All boreholes were installed with 50mm diameter gas and groundwater monitoring
standpipes and lockable flush cover. The surface covers were removed following
completion of the groundwater monitoring to allow crop rotation.

4.2 Site Works

4.2.1 General
The intrusive investigation was undertaken on 215t and 22 January 2021 and
comprised window sample boreholes.
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4.2.2 Window Sample Holes
7 No. window sample boreholes (WS01-WSo07) were drilled using a Competitor
Dart dynamic sampling rig to a maximum depth of 5.00m. Each window sample
hole was preceded by concrete coring and a hand excavated service avoidance pit to
a maximum depth of 1.20m below ground level (BGL).
All boreholes were installed with 5o0mm diameter standpipes to depths detailed on
the exploratory hole logs for subsequent groundwater monitoring. Although,
boreholes typically refused on dense SAND prior to reaching 5.00m depth, all
standpipes were installed below the groundwater level encountered during drilling.
4.2.3 Rationale for Exploratory Holes
The rationale for the exploratory locations, which was undertaken in accordance
with the Brookbanks’ specification, is given in Table 1 below. A plan showing the
location of the exploratory holes is included as Figure 2.
Table 1. Rationale for Exploratory Holes
WSo1-WSo7 General coverage
4.2.4 Initial Gas Monitoring
Initial gas monitoring was undertaken on 26t February and 26t March 2021. The
standpipes were monitored for methane, carbon dioxide, oxygen, hydrogen
sulphide and the borehole flow rate using a GA2000 gas analyser. Atmospheric
pressure and trend was also recorded.
Table 2. Gas Monitoring Results
26/02/21 Berehole location flooded at surface
WSot
26/03/21 1008 Falling 0.0 03 18.8 le)
26/02/21 1033 Rising 0.0 0.0 20.3 0
WSo3
26/03/21 Falling 0.0 0.0 21.1 0
WSo5 26/02/21 1035 Rising 0.0 0.1 21.1 fo
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26/03/21 1008 Falling 0.0 0.1 20.8 0

WSo7 26/02/21 1035 Rising 0.0 0:0 21.2 fo

26/03/21 1007 Falling 0.0 0.3 20.7 0

The gas monitoring results recorded low methane concentrations of 0.0% and low
carbon dioxide concentrations of 0.0% to 0.9% with a maximum borehole flow rate
1.0 l/hr.

The water levels were monitored using a dip meter; results are presented in Section
4.3.6.

4.3 Ground Conditions Encountered
The ground conditions encountered are described below and broadly confirmed
the published geology.

4.3.1 Made Ground
No Made Ground was encountered in the exploratory holes.

4.3.2 Topsoil
Typically soft CLAY topsoil was encountered across site to depths of 0.30m to
0.40m.

4.3.3 River Terrace Deposits
River Terrace Deposits were encountered underlying the topsoil to depths of
>2.50m to >4.00m and typically comprised horizons of variably gravelly firm
CLAY and medium dense to dense SAND. Soft to firm CLAY was encountered from
1.60m to 2.30m in WSo05.

4.3.4 Raised Beach / Marine Deposits
Raised Beach / Marine Deposits were not encountered in the exploratory holes.
However, as these deposits are potentially similar in composition to the River
Terrace Deposits, differentiation between the stratums is sometimes problematic.

4.3.5 London Clay Formation
The London Clay Formation was encountered underlying the River Terrace
Deposits in 1 No. location (WSo02) from a depth of 3.00m to the base the
exploratory hole. It comprised stiff CLAY.
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4.3.6 Groundwater

Groundwater was encountered in all of the exploratory holes during the
investigation, as detailed in Table 3A.

Table 3A. Groundwater Inflows Recorded During the Investigation

WSo1 1.00

River Terrace Deposits

WSo5

WSo7 0.38

Groundwater levels recorded in the boreholes during the subsequent monitoring
visits are summarised in Table 3B.

Table 3B. Groundwater Levels Recorded During the Monitoring Visits

26.02.21 Flooded at Surface
WSo1 2.50
26.03.21 0.74

26.02.21
WS03 i e 2.00

WSos 26.02:21 200

26.02.21 0.76
1.50

Wao7 26.03.21 0.99

It should be noted that groundwater levels may vary due to seasonal and other
effects.
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LIMITATIONS

As with all intrusive site investigations, there is a possibility that localised
contamination ‘hotspots’/geotechnical features remain undetected on the site.
Therefore, as with standard practices, this report does not provide a warranty to
cover limited localised contamination ‘hotspots’/geotechnical features or any post-
investigation importation of contamination.

The conclusions and recommendations stated herein are based on information
available at the time of production. These may not necessarily apply if the site is to
be utilised for a more or less sensitive purpose in the future, or if operational
procedures or management alter over time.

GEG maintain intellectual copyright of the contents of this report and grant
exclusive use of the material contained herein to the client, the client’s agents, the
client’s respective sub-contractors and the specific local authority. No
unauthorised distribution shall be made to any third parties without the prior
consent of both GEG Ltd and the Client.

GEG shall not be liable by reason of any representation (unless fraudulent), or any
implied warranty, condition or other term, or any duty at common law for any loss
of profit or any indirect, special or consequential loss, damage, costs, expenses or
other claims (whether caused by the negligence of the Supplier, its servants, sub-
contractors or agents or otherwise) which arise out of or in connection with the
provision of the Specified Service or their use by the Client.

It should be noted that any warranty or liability offered or incurred by GEG,
related to this report commences from the date of first issue of this report and is
not altered by subsequent report revisions.

Whilst GEG may identify the presence of potential invasive plant species during
the standard geo-environmental walkover and/or investigations, the Client should
be aware that ecological issues including an invasive species surveys etc. are
beyond the scope of the works and as such no associated liability is accepted by
GEG.
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APPENDIX A

FIGURES AND PLANS
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