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1.0 INTRODUCTI ON

1.1 Ardent Consulting Engineers (hereafter referred to as Ardent) have been
appointed by Vistry Group PLC to advise on the foul and surface water
drainage aspects to support a planning application for the proposed residential

development at Land West of Tye Lane, Walberton, West Sussex.

1.2 A Reserved Matters (RM) application (reference: WA/95/18/RES) was
approved on the 16th April 2019 and detailed the appearance, landscaping,

layout and scale for 175 new dwellings.

1.3 This planning application is a revision to part of the permitted and partially
implemented development at Tye Lane, Walberton. The description of

development is as follows:

Full Planning Application to revise the approved and partly implemented
permission (WA/95/18/RES and WA/44/17/0UT) at land at Tye Lane,
Walberton to provide for 30 additional dwellings including 9 affordable

units with associated landscaping, road layout, access and parking.

1.4 The proposed site layout plan, drawing reference ‘6913 PL_LOC_1' is

submitted separately as part of the planning submission.

1.5 A Flood Risk Assessment (FRA) for the site was undertaken by Rambol for
Wates in June 2017 as part of the Outline application (report ref:
162000639/ENV/FRA/R01), to which this FRA addendum should be read in
conjunction with. A copy of the FRA can be found in Appendix A.

1.6 Ardent produced an FRA Addendum in October 2018 to discharge conditions
that were part of the RM application (WA/95/18/RES, Condition numbers: 24,
25, 32 & 33). These conditions required detailed drainage strategies for both
foul and surface water, the design and maintenance of Sustainable Drainage

Systems (SuDS) and hydraulic calculations.

MJIR/183246/Reports/183246-04B 2

ARUN DISTRICT COUNCIL WA/59/20/PL



183246-04B LAND EAST OF TYE LANE,
WALBERTON

FLOOD RISK ASSESSMENT ADDENDUM - SEPTEMBER 2020
FOUL AND SURFACE WATER DRAINAGE
STRATEGY

1.7 This FRA Addendum seeks to confirm that the uplift in 30 units has been
assessed to provide a compliant foul and surface water drainage strategy
based upon climate change allowances, implementation of SuDS and local

public sewer capacity.
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2.0 EXISTINGSITE

2.1

2.2

2.3

Site Location

The land ownership for the proposed development measures approximately
11.3 ha (28 acres) and currently 100% Greenfield. This application for 111
units measures approximately 3.76ha. The site is located in Walberton, West
Sussex (NGR 497286 106211) 500 m south from A27 (Arundel Road). The
development site is currently bordered by the Avisford Park Golf course to the
north, Tye Lane to the west and school and residential dwellings to the south

and east.

According to the Environment Agency (EA) indicative flood maps, the site is
located wholly within Flood Zone 1 and therefore the associated risk of river or

sea flooding is considered to be low.

Topography

A topographic survey was carried out by K.A.Rylance Limited in 2016. Based
on the survey the site elevation varies from approximately 21.00 metres
Above Ordnance Datum (mAOD) to 14.50 mAOD. Levels generally fall to a
south and south westerly direction with an approximate 1:90 gradient.
Contours indicate two natural low points within the ownership boundary, at the

southern edge as well as at the southwest corner.
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3.0 PROPOSED DRAINAGE STRATEGI ES

3.1 To discharge the previous RM application (reference: WA/95/18/RES), an FRA
Addendum was produced to discharge several conditions relating to the
production of detailed foul and surface water drainage strategies, hydraulic
calculations and the design and maintenance of SuDS on the scheme. The RM
application was approved in April 2019 with the relevant conditions

discharged, and the application partially implemented.

3.2 This Planning Application is a revision of the partially implemented RM
application and the area proposed for re-plan will see an increase in housing
provision from 81 units to 111 units (a total increase of 30 units across the
site). This now means a total of 205 units, as opposed to 175 units approved

in the previous application.

3.3 The purpose of this FRA Addendum is to confirm that the foul and surface
water drainage strategies developed for this scheme are still sufficient for the

increase to 205 residential units on the scheme.
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4.0 FOUL WATER DRAINAGE STRATEGY

4.1

4.2

4.3

The foul water from the proposed development will discharge to the public
sewers in two connection points, located in Avisford Park Road and Tye Lane.
Close collaborations with Southern Water will ensure that any necessary
upgrades to the public sewerage network are being undertaken so as to

facilitate the proposed development.

Based upon the “Foul Sewer Design Flow”, Surveyor Publication 1992 for 205
residential units, a peak foul water discharge rate of 9.49l/s has been
calculated for the entirety of the proposed development. Of the total 205
units, 131 discharge via the Tye Lane connection and the remaining 74
discharge via the Avisford Park Road connection. This then gives a peak

discharge flow rate of circa. 6.76l/s (Tye) and 2.73l/s (APR) respectively.

A copy of the foul discharge rate calculations can be found within Appendix B.

MIR/183246/Reports/183246-04B 6

ARUN DISTRICT COUNCIL WA/59/20/PL



183246-04B LAND EAST OF TYE LANE, A DT

W ALBERTON §\\\\§\\\ A DN Y

FLOOD RISK ASSESSMENT ADDENDUM - SEPTEMBER 2020
FOUL AND SURFACE WATER DRAINAGE

STRATEGY

5.0 SURFACE WATER DRAINAGE STRATEGY

5.1 The proposed surface water drainage strategy employs a sustainable approach
to the management of runoff from the developed site. Refer to Appendix C for

Proposed Drainage Layout.

5.2  The site has been split into two catchments (eastern and western). Surface
water is being stored and treated within the source control method of lined

permeable paving sub-base located in shared roads on site.

5.3 Surface water run-off from the site is collected via a piped network and
discharges into permanently wet shallow ponds, via a sediment forebay, which
then overflows into an infiltration basin within each of the catchments. Both
basins are designed for up to 100 years plus 40% climate change storage
volume. This strategy is in line with the FRA (report ref:
162000639/ENV/FRA/RO1), approved during the outline planning application.

5.4 The proposed drainage strategy will provide water quality improvements by
reducing sediment and contaminants from runoff. This is achieved through
settlement or biological breakdown of pollutants as surface water run-off
infiltrates through the permeable pavements, filter drains and the wetland

areas within each of the infiltration basins.

5.5 Winter groundwater monitoring was undertaken in June 2017 by Geo-
Environmental, as well as BRE 365 infiltration tests in December 2015 as a
part of Ground investigation report. These results proved that infiltration was
a suitable method of discharge and also confirmed the presence of
groundwater was not detrimental to the design. The results of these tests can

be found within Appendix D.

5.6 Surface water from site will discharge into infiltration basin with no positive
outfall, which is a betterment as all the surface water run-off will infiltrate into

the ground. Results of run-off rates calculations are shown in Table 1 below.
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Eastern 6.3 |11.08|29.97| 41.57 | 0.0 | 0.0 0.0 0.0

Western 5.0 8.79 | 23.79] 38.68 | 0.0 | 0.0 0.0 0.0

5.7

5.8

5.9

Table 1 Greenfield and proposed run-off rates (1/ s)

A private management company will be set up to maintain the surface water
drainage network. The management company will be financed by a yearly
maintenance fee chargeable to the residential development. The name of the

Management Company to be advised.

Refer to Appendix E for The SuDs maintenance plan.

The re-plan development proposals will increase the hardstanding area within
the development to 5.03 ha (45% impermeable) in comparison to the original
greenfield site, of which- this re-plan application boundary equates to 3.25ha
(including ponds). The overall hardstanding area prior to the re-plan was
6.49%ha (57%) which means an overall reduction of 1.46ha impermeable area
across the site, and a reduction of 1.32ha within the re-plan application
boundary. The drainage calculations have been updated to reflect the latest

impermeable area and can be found in Appendix F.
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6.0 CONCLUSIONS

e Ardent have been appointed by Vistry Group PLC to provide the relevant
information on the drainage strategy in relation to support a planning
application for the proposed residential development in the land east of Tye
Lane, Walberton, West Sussex.

e The planning application is a revision of the previous Reserved Matters
application (ref: WA/95/18/RES) which was approved in April 2019. The
revised planning application seeks to provide an additional 30 units, making a
total of 205 residential units.

e The site is situated in Flood Zone 1. Areas within Flood Zone 1 are considered
to have a less than 1 in 1,000 year annual probability of flooding (0.1%).

e The development proposals will increase the hardstanding area within the
development to 5.03ha (45% impermeable).

e The surface water management strategy proposes to infiltrate surface water
run-off from the Site to the two infiltration basins located in the southern area
of the development site for rainfalls events up to the 1 in 100 year event
including climate change.

e The foul drainage strategy is to discharge to the Southern Water public sewers
with two connection points.

e The proposed foul water discharge rate for all 205 residential units is 9.49I/s.
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1.0.1 Ramboll UK Limited trading as Ramboll Environ (Ramboll) was appointed by Wates Developments
(client) to undertake a Flood Risk Assessment (FRA) and develop an outline drainage design for the
erection of up to 175 residential units at Walberton, West Sussex.

1.0.2 The key sources of information used to prepare this report include:

e Arun District Council — Level 1 and Level 2 Strategic Flood Risk Assessment (SFRA) (September
2016);

¢ Environment Agency’s (EA) online database of indicative floodplain and hydrogeological maps;

e EA - Adapting to Climate Change: Advice for Flood and Coastal Erosion Risk Management
Authorities (last update published in March 2016);

e EA - Light Detection and Ranging (LiDAR) data (provided under the Open Government Licence
v3.0);

o Sewers for Adoption — A Design and Construction Guide for Developers — Seventh Edition
(August, 2012);

e CIRIA - C753 The SuDS Manual (2015);

e British Water — Code of Practice: Flows and Loads 4 (November, 2013);

e The British Geologlcal Survey (BGS) Geology of Brltam Viewer.
= A na.himi (accessed January 2017);

\\‘ \\\

o Nat|onal PIannlng Pollcy Framework (NPPF);
¢ National Planning Practice Guidance (NPPG): Flood Risk and Coastal Change (April, 2015);
e Geo-Environmental — Ground Investigation (ongoing);

¢ K.A.Rylance Limited — 3D Topographic Survey (job no. 16:5125) (August 2016)

1.0.3 Ramboll cannot accept liability for the accuracy or otherwise of any information derived from third
party sources.

1.1 Scope and Objectives

1.1.1 This document considers the risks of various sources of flooding to the application site and the
consequent risk of flooding to downstream receptors (such as people, property, habitats, infrastructure
and statutory sites) from the proposed development, as a result of surface water run-off. A
comparison is made between the current situation and the proposed future development.

1.1.2 This FRA has been carried out in accordance with the National Planning Policy Framework (NPPF). It is
to be used to assist the Local Planning Authority (LPA) and EA, when considering the flooding issues of
the proposed development, as part of a planning application. An FRA is required for the application site
as it is larger than one hectare of developable area.

1.1.3 This report provides the following information:

i. An assessment of the flood risk to the site based upon flood data and the flood maps provided
by the EA and SFRA and;

ii. An assessment of the impact of the new development in terms of surface water run-off and foul
water;

iii. Proposals for measures to mitigate the generation of surface water run-off and foul water
generated from the proposed development; and

iv. Proposals to mitigate any residual flood risks to the development (if any).

East of Tye Lane, Walberton, West Sussex
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2.1 Application Site Description

2.1.1 The application site area is approximately 11.3 ha (28 acres) and currently 100% greenfield. It is
located in Walberton, West Sussex (NGR 497286 106211) 500 m south from A27 (Arundel Road). The
development site is currently bordered by the Avisford Park Golf course to the north, Tye Lane to the
west and residential dwellings to the south and east.

2.1.2 The application site location plan is provided in Figure 1, at the rear of this report.
2.2 Site Topography

2.2.1 A topographic survey was carried out by K.A.Rylance Limited in 2016. Based on the survey the site
elevation varies from approximately 21.00 metres Above Ordnance Datum (mAQOD) to 14.50 mAQD.
Levels generally fall to a south and south westerly direction with an approximate 1:90 gradient.
Contours indicate two natural low points within the boundary, at the southern edge as well as at the
southwest corner.

2.2.2 The digital terrain model and topographic survey is provided in Figure 2, at the rear of this report.
2.3 Geological Setting

2.3.1 The British Geological Survey (BGS) map of the area, accessed via online digital mapping?, indicates
that the superficial deposits underlying the application site are River Terrace Deposits (sand, silt, and
clay) of which beneath is London Clay Formation (clay, silt, and sand).

2.3.2 Available borehole record scans in the vicinity of the application boundary were reviewed accessed via
www.bgs.ac.uk. The strata recorded at borehole log no. SUSONE39 located within the application site
boundary is summarised in Table 2.1 below.

° Ter SN 81O Woveshvenio Nacoarse of {5
abis 307 8GY8 Barghols Regords of U

»rf
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A
77%
it
“

Strata Description Depth (mbgl)

Brickearth - silt, clayey, brown, with yellowish and dark brown mottling; discounting "pipes" of dark
1 brown clay up to 1 ¢cm diameter, containing abundant chalk pellets; scattered angular to 3.0
subrounded white flint pebbles more common near the base

Head Gravel - silt, very chalky, pale brown, with abundant chalk granules, a few chalk pebbles and
white subangular to rounded flint pebbles

'Very clayey' gravel. Gravel: coarse with fine, angular to subrounded; flint, some white and porous.
Sand: coarse with medium and fine. Fines: clay, brown

Clay, silty, with fine sand, pale olive with mottling of orange-brown and dark brown (peat); a few
angular flint pebbles

Raised Beach Deposits (younger) — Silt, brown, with fine sand, a few angular flint pebbles and some
shell fragments

6 'Very clayey' sand. Sand: fine quarts. Fines: silt, brown to 10.6 m then grey 11.1

London Clay - clay, stiff, with pockets of silty and fine sandy clay; very fine mica flakes and rare
rounded flint pebbles

! Refer to hito/iim

e bt (accessed 30-01-2017)

East of Tye Lane, Walberton, West Sussex
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2.3.3 According to borehole records groundwater was struck at 6.8 metres below ground level (mbgl).

2.3.4 Ground investigation work on site is currently being carried out by Geo-Environmental. Eight window
sample (WS) locations were identified within the boundary (for the locations refer to Figure 2). All
boreholes are 3 m deep. The summary of the encountered strata is provided in Table 2.2.

Ny NN R30I 0N A Y WS Iy o eoar st Y ) <5 < A
TALIS TR DWMmMaAary of Window Sampiag 18 {87

Strata Description Depth (mbgl)
1 Topsoil - Grass over dark brown slightly sandy clay with occasional rootlets (and flint gravel) 0.15-0.30
5 River Terrace Deposits — Firm dark brown orangish silty CLAY with rare fine to coarse angular flint 086250

gravel

- River Terrace Deposits — Firm dark orangish brown gravelly silty CLAY with rare black specks. Se6 ao0
Gravel is fine to coarse angular flint ' '

4 River Terrace Deposits — Firm dark orangish brown very gravelly silty CLAY with rare black specks. e ien
Gravel is fine to coarse angular flint : :

2.3.5 At locations WS5 and WS8 groundwater was encountered approximately 1 mbgl, however this is
considered to be perched water.

2.4 Hydrological Setting

2.4.1 There are two EA main rivers located at the east and west of the application site. The Barnham Rife
flows north to south approximately 500 m west. This watercourse merges with Lidsey Rife 4 km
downstream which subsequently discharges to the English Channel.

2.4.2 The Little Tortington Stream is located 250 m east at its nearest point to the site, flowing to the
southeast direction. This watercourse merges with the River Arun approximately 3,600 m southeast
from the application site which subsequently discharges to the sea at Littlehampton.

2.4.3 There are five man-made small lakes/ponds located on the golf course immediately north of the
application site.

2.4.4 The development site is part of the South East River Basin District, Arun and Western Streams
Management Catchment. In terms of operational catchments the application site is divided into two
parts; approximately 95% is part of the Western Streams Operational/ Lidsey Rife River Waterbody
Catchment and 5% is part of the Lower Arun Operational Catchment?.

2.4.5 The Hydromorphological designation of Lidsey Rife Waterbody Catchment is not designated as artificial
or heavily modified. The overall ecological status is moderate and chemical status good.

2.4.6 The sub-catchment of Lower Arun is a mix of urban concentrations and open agricultural land. The
biggest pressure on the environment in this area is water quality, with impacts from Sewage
Treatment Works and diffuse pollution from urban and rural sources. Furthermore, many of the
waterbodies within this sub-catchment are small with many being field drains. The overall ecological
status of surface water within this catchment is moderate and the chemical status is good.

2 The Lower Arun Operational Catchment is not being classified as a separate River Waterbody Catchment at the location of the application
site

East of Tye Lane, Walberton, West Sussex
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2.4.7 The northwest extent of the application site is underlain by the Sussex Lambeth Group Groundwater
Operational Catchment. The overall quantitative status is classified as poor and the chemical status of
groundwater body as good in accordance with the water framework directive.

2.5 Hydrogeological Setting

2.5.1 The EA has developed Groundwater Source Protection Zones (SPZs) to assist in the assessment of risk
to groundwater supplies taken from an abstraction point. The application site does not lie within a
Groundwater Source Protection Zone.

2.5.2 The EA website shows aquifers and provides designations which are in line with the Water Framework
Directive and are based on maps produced by the BGS. Definitions for the aquifer types are provided
below based on the EA website:

East of Tye Lane, Walberton, West Sussex
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2.7.2 The flood risk
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entry of soil or groundwater into the sewer system via faults within the fabric of the sewerage system,
is another cause of sewer flooding.

2.7.9 The Lidsey Surface Water Management Plan (SWMP) identified sewer flood based on information
supplied by Southern Water. In the SWMP the main reason of surface water flooding in the Lidsey area
was identified due to hydraulic overload of sewers as a result of infiltration assumed to be a result of
land drainage seeping into the sewer via capillary cracks.

2.7.10 Historical incidents of flooding are detailed by Southern Water in their DG5S register. The database
records incidents of flooding relating to public foul, combined or surface water sewers and identify
which properties suffered flooding. For confidentiality reasons, this data has been supplied on a
postcode basis from the Sewer Incident Report Form (SIRF?) hydraulic overload database. Table 5-2 of
the SFRA indicates 20 recorded flood incidents with the BN18 0 postcode area“.

2.7.11 Historic flood incidents are also recorded by the EA. Based on their database it is understood that
sewer flooding occurred in 1982 and 1987 along The Street, to the southwest of the site, as well as at
the junction of Estergate Lane and Barnham Lane. The spatial extent of historic flooding is provided in
Figure 5, at the rear of this report.

2.7.12 No historic sewer flooding was recorded within the application site however the above described flood
incidents were within a 500 m radius from the southwest extent of the site. Considering the collated
information above and the fact that no sewers situated beneath the application site or immediately
upstream, the risk of drainage flooding is considered to be low, however consideration is to be given to
the potential impact of the development site on downstream receptors and measures to be taken to
minimise flood risk.

Groundw ater Flood Risk

2.7.13 Compared with other sources, current understanding of the risks posed by groundwater flooding is
limited and mapping of flood risk from groundwater sources is in its infancy. Under the Flood and
Water Management Act (2010), LLFAs have powers to undertake risk management functions in
relation to groundwater flood risk.

2.7.14 As part of the SFRA deliverables, mapping of the whole District has been provided showing the Areas
Susceptible to Groundwater Flooding (AStGWF). The AStGWF is a strategic-scale map showing
groundwater flood areas on a 1 km square grid. The data was produced to annotate indicative Flood
Risk Areas for Preliminary Flood Risk Assessment (PFRA) studies and allow the LLFAs to determine
whether they may be at risk of flooding from groundwater. This data shows the proportion of each
1km grid square, where geological and hydrogeological conditions indicate that groundwater might
emerge. Appendix F, Sheet 43 of 46 of the SFRA indicates 25% to 50% susceptibility to groundwater
flooding within the application site boundary.

2.7.15 Historic borehole records indicate that groundwater on site is in the order of 7 mbgl. Based on the
ongoing ground investigation the top strata contain impermeable layers of silty clay the risk of flooding
from groundwater within the application site boundary is considered to be low.

Risk from Reservoirs, Canal and Other Artificial Sources
2.7.16 Reservoirs are artificial bodies of water, where water is collected and stored behind a man-made

structure (dam) and released under control either to reduce the flow magnitudes in downstream
channels or to meet a requirement when needed for purposes such as irrigation, municipal needs or

3 Information provided by Southern Water on 25/02/2016
* Nearest postcode to the site is BN18 OPF

East of Tye Lane, Walberton, West Sussex
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hydroelectric power. Flooding from reservoirs occurs following partial or complete failure of the control
structure designed to retain water in the artificial storage area or as a consequence of a flood which is
much greater than that used for the purpose of designing the control and mitigation measures.

2.7.17 There are no large reservoirs within the Arun District and the indicative EA mapping shows no risk of
flooding from reservoirs to the application site. The associated risk is therefore considered to be low.

Flood Risk Summary

2.7.18 Table 2.4 summarises the risk of flooding to the application site from all sources.

Tabie 2.4 ¥ apmant o
Sources of Flooding High Medium Low Comments
Tidal/ fluvial X Site is located in Flood Zone 1

Potential susceptibility to surface water flooding within the southwest

corner of the site. althougmvast gty g sitahae veryglow ri
Surface water and
: : X No recorded flooding oc e ite b@in wevi
drainage flood risk
consideration to be givéh to t scemuib ddvnstMiam

receptors.

Groundwater table is predicted to be 7 mbgl with impermeable strata

Groundwater X
close to the surface.
Reservoirs, canals and X No reservoirs located in the vicinity of the site that could potentially
other artificial sources pose risk of flooding to the site.
= ATODNOTIIOHHIT AT LIEDIES ANIOED SOOis oaee

3.1 Development Proposal

3.1.1 It is proposed to erect up to 175 residential mixed si

East of Tye Lane, Walberton, West Sussex
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3.4 Surface Water Runoff

3.4.1 The existing site is currently 100% greenfield. As a result of the proposed development, the extent of
impermeable areas will increase to approximately 3.75 ha® (33% of total site area), including the
access road, parking areas, footways and roof areas.

3.4.2 The NPPF identifies that rainfall intensities will increase in the future as a result of climate change
(CQO), thereby increasing surface water runoff rates and volumes. The updated EA CC allowance
guidance (2016) shows the recommended national precautionary sensitivity ranges for various
parameters including peak rainfall intensity. The design life of the new development is considered to
be 100 years; the recommended allowance for CC has a range between 20% (central) and 40%
(upper end). This therefore needs to be accounted for when designing the new drainage systems. Due
to the compliance with the requirements set by the SFRA a 40% CC allowance was applied throughout
the surface water drainage design.

3.4.3 Table 3.1 summarises the predicted change in peak flow as a result of the development considering
40% allowance for CC. The critical storm duration for runoff is 15 minutes. Detailed calculations are
provided in Appendix D, at the rear of this report.

Tadie 3% Poagi-Us

Return Period (years) 1=in=1 1-in=2  1-in=10 1-in=30 1:in=100

Post-development runoff rates (I/s) including 40% CC 435 558 861 1063 1390

3.5 Assessment of Sustainable Drainage Options

3.5.1 The SFRA states that in accordance with the Flood Risk Management Hierarchy, mitigation measures
should be seen as a last resort to address flood risk issues. Once risk has been minimised as far as
possible, only then should mitigation measures be considered.

3.5.2 Chapter 2 of the FRA demonstrates that the application site is located within Flood Zone 1 and at low
overall risk from all other sources of flooding. Although a minor low point within the site is identified to
have a high susceptibility to surface water flooding, this part of the site is not allocated for housing,
therefore the proposed development is considered to be compliant with the Flood Risk Management
Hierarchy. The topographic profile indicates that the receptors downstream of the application site are
residential dwellings; therefore considerations to the outline drainage strategy are to be given to
ensure that flood risk is not increased beyond the boundaries.

3.5.3 It is understood that the SFRA requires new developments to consider for making space for water and
such approach to be applied to surface water generated by impermeable surfaces. All new
developments should aim to incorporate SuDS to minimise the amount of surface water that is
generated. Through a sequential design, known areas of flood risk from surface water can be set aside
as open space to ensure flow routes are not blocked, preventing water from building up to potentially
dangerous depths. The provision of SuDS also allows water related features to become part of the
landscape, offering improved aesthetics to a development and removing the need for underground
storage or culverting. The practical feasibility and suitability of different SuDS features are assessed in
Table 3.2 below.

5 The approximate extent of impermeable areas were calculated in GIS based on indicative site layout provided in Appendix C. Approximate
roof are 14,451 m? and other hard surfaces including roads, footways and parking is 23,072 m?

East of Tye Lane, Walberton, West Sussex

ARUN DISTRICT COUNCIL WA/59/20/PL



Flood Risk Assessment and Drainage Strategy

ARUN DISTRICT COUNC

Suitable for Use at

SUDS Group Technique Image Description Advantages Disadvantages Site?
Retention
Provides both storm water attenuation Good removal of pollutants; can o v
. . No reduction in run-off .
and treatment. Run-off from each rain be used where groundwater is volume, land take may Considered suitable;
Balancing pond event is detained and treated in the pool. vulnerable, good community limit us,e in high however land take and
The retention time promotes pollutant acceptability, high ecological; . . safety implications to be
. . : : density sites
removal through sedimentation. and amenity benefits considered.
Oversi

Sub-surface
storage

East of Tye Lane, Walberton, West Sussex
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SUDS Group  Technique

Image

Description

Advantages

Disadvantages

Suitable for Use at
Site?

Porous paving

Block or porous paving allows run-off to

infiltrate through to sub base layer. Water

can then be infiltrated into ground or
conveyed into storage or drainage
systems.

Reduces the volume of run-off
and if designed for infiltration
contributes towards
groundwater recharge. Easy to
install and retrofit. Simple to
manage. If lined can be used

where groundwater is sensitive.

Not suitable for heavily
trafficked areas or
adoptable roads.
Requires regular
sweeping to prevent
clogging with dirt

&

Permeable paving could
be utilised on the site
for access routes or any
car parking areas. Due
to the depth of potential
impermeable strata
perforated pipes are
required to convey
runoff water.

Filtration

Surface sand filter

Sub-surface sand
filter

Perimeter sand
filter

Structures designed to treat surface water
run-off through filtration using a sand bed

filter medium. The filters can be designed
with or without infiltration. Temporary
storage of run-off is achieved through
ponding above the filter layer. They are
used where particularly high pollutant
removal is required.

Flexibility of design, efficient in
removing pollutants; suitable
for retrofits and in tightly
constrained urban locations.

Not for high sediment
content, detention
times can support
algae growth,
minimum hydraulic
head of 1.2m required,
possible odour
problems, high capital
and maintenance cost

There is no requirement
for high pollution
reduction.

Bioretention /filter
swale

Vegetated strips of land designed to

accept run-off as overland sheet flow
between a hard-surfaced area and a

receiving system.

Landscaping features, effective
in: removing pollutants; flexible
layout to fit into landscape;
suited for highly impervious
areas; good retrofit capability,
effective pre-treatment option

Requires landscaping
and management,
large land
requirement, not
suitable for steep
sites; no significant
attenuation or
reduction of flows.

Lack of land take along

the proposed access
road.

Filter trench
/drain

Shallow excavations filled with rubble or
stone that create temporary subsurface
storage for filtration of storm water run-
off. Receive lateral inflow from an
adjacent impermeable surface.

Hydraulic benefits achieved
with filter trenches,; trenches
can be incorporated into site
landscaping and fit well beside
roads and car parks.

High clogging potential
without effective pre-
treatment, limited to
small catchments, high
cost of replacing filter
material.

Filter trenches may be
suitable but
maintenance costs and
suitability needs to be
considered.

East of Tye Lane, Walberton, West Sussex
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SUDS Group  Technique Image

Description

Advantages

Suitable for Use at

Disadvantages
g Site?

Detention

Detention basin

Surface storage basins that provide flow
control through attenuation. Normally dry
and in certain situations the land may
also function as a recreational facility.

Cater for a wide range of
rainfall events, can be used
where groundwater is
vulnerable, potential for dual
land use, easy to:maintain.

&

Land take, little
reduction in run-off
volume, detention

Underlying geology is
considered to be
suitable for infiltration.

Enhanced dry
swale

Enhanced wet
swale

Conveyance  Conveyance
swales

East of Tye Lane, Walberton, West Sussex

Swales are linear vegetated drainage
features in which surface water can be
stored or conveyed. They can be designed
to allow infiltration, where

appropriate.

Formal linear drainage features in which
surface water can be stored or conveyed.
They can be incorporated with water
features such as ponds or waterfalls
where appropriate.

Incorporate into landscaping;
good removal of pollutants,
reduces run-off rates and
volumes, low cost.

Negate the need for
underground pipework. Can
provide some attenuation.
Possible reduction in run-off
volume via plant uptake and
infiltration:

depths constrained
|.a epliolls
by levels.
d acl f
X

Not suitable for steep
areas, significant land
take, not suitable in
areas with roadside
parking.

Could be suitable for
certain locations.
However there is lack of
land take along the
proposed access road.

Potential trip/wheel
ha
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3.6 Surface Water Drainage Strategy

3.6.1 Arun District Council has specific guidance with regards to the implementation of SuDS into new
developments. The SuDS hierarchy is to be considered throughout the design of new drainage
systems. The considerations given to the hierarchy is summarised in Table 3.3 below.

Tainia 1 T Nanercieter v tioner e oy Fhrac Raa Y Bien e yoninay
TRADIY To07 GO SINEUR OIS 10 I QUL Mararany

SuDS Hierarchy Comments

Ground conditions (refer to Chapter 2.3) are likely to be suitable for infiltration
within Strata 2 and 3

Discharge into the ground

No open watercourses are located in the close proximity of the site boundary.
Ditches are located both side of Tye Lane, along the western edge of the site.
Controlled discharge to a surface water Discharging to the ditch closest to the site might be feasible. However the exact
route beyond the site boundary is unknown, therefore it is difficult to assess the
impact on downstream receptors if additional flow is being discharged to the ditch

: No surface water sewer is located in the proximity to the site, therefore this
Controlled discharge to surface water sewer o ) )
option is being discounted

3.6.2 Taking into account the findings of the ground investigation by Geo-Environmental, full infiltration is
deemed to be achievable on site below Strata 1 and 2; however it is recommended to carry out BRE
Digest 365 testing in order to confirm the exact rate of infiltration at detailed design stage.

3.6.3 Window sample results show that the total depth of underlying impermeable layers (Strata 1 and 2)
varies between 0.8 and 2.2 mbgl across the application site, which was taken into account throughout
the design process.

3.6.4 On the above basis, it is proposed that surface water runoff from roof areas generated by the 1-in-100
year event (including 40% allowance for CC) is to be discharged to private drainage and infiltrate
directly into the ground via a combination of infiltration trenches and soakaways. Infiltration trenches
are to be utilised at locations where the depth of Strata 1 and 2 is less than 1 mbgl and soakaways for
all other locations.

3.6.5 Surface water runoff from hard paved areas is proposed to laterally feed the swales constructed along
the main access road. Due the varying depth of permeable strata underlying the application site the
swales located on the eastern side to be constructed at shallow depth only providing conveyance of
runoff water towards a detention basin located at the localised low point on the south edge. Runoff
water is to be collected by road gullies along the lateral roads and discharge to the nearest
conveyance swale. Within the western part of the site the permeable layer is located at a shallower
depth therefore direct infiltration is considered to be achievable via infiltration trenches incorporated in
the swale design.

3.6.6 All swales to form an interconnected drainage network that provides conveyance for excess runoff
during extreme rainfall events (beyond a 1-in-100 plus 40% CC) discharging to the detention basin on
the eastern side and to a wetland that is proposed to be located at the southwest corner of the
application site. Both the detention basin and the wetland allows water to be infiltrated in at a lower
rate therefore providing temporary attenuation.

3.6.7 Further to the proposed SuDS network, the existing tree belt located along the southern edge of the
application site ensures that any additional runoff water from the development will be intercepted
within the application boundary.

East of Tye Lane, Walberton, West Sussex
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3.6.8 The indicative layout of the surface water drainage strategy is provided in Figure 6¢, at the rear of this
report. The surface water drainage strategy will need to be developed further at the appropriate
design stage however on the basis of the above, there will be no increase in flood risk to downstream
receptors following development. In addition to this, the introduction of SuDS as part of the proposals
will reduce the susceptibility of surface water flooding within the application site compared to the
existing situation.

3.7 Foul Water Drainage Strategy

East of Tye Lane, Walberton, West Sussex
ARUN DISTRICT COUNCIL WA/59/20/PL
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iv.

vi.

vii.

viii.

According to NPPF the proposed development is classified "More Vulnerable" which is appropriate
to be located in Flood Zone 1. The sequential test is deemed to have been passed and the
Exception Test is not required for the proposed development.

As a result of the proposed development, the extent of impermeable areas will increase to
approximately 3.75 ha (33% of total site area), including the access road, parking areas,
footways and roof areas.

Based on the ground investigation results full infiltration is deemed to be achievable on site
below Strata 1 and 2; however it is recommended to carry out BRE Digest 365 testing in order
to confirm the exact rate of infiltration at detailed design stage.

It is proposed that surface water runoff from roof areas generated by the 1-in-100 year event
(including 40% allowance for CC) is to be discharged to private drainage and infiltrate directly
into the ground via a combination of infiltration trenches and soakaways. Infiltration trenches
are to be utilised at locations where the depth of Strata 1 and 2 is less than 1 mbgl and
soakaways for all other locations.

Surface water runoff from hard paved areas is proposed to laterally feed the swales constructed
along the main access road. Due the varying depth of permeable strata underlying the
application site the swales located on the eastern side to be constructed at shallow depth only
providing conveyance of runoff water towards a detention basin located at the localised low
point on the south edge. Runoff water is to be collected by road gullies along the lateral roads
and discharge to the nearest conveyance swale. Within the western part of the site the
permeable layer is located at a shallower depth therefore direct infiltration is considered to be
achievable via infiltration trenches incorporated in the swale design.

. All swales to form an interconnected drainage network that provides conveyance for excess

runoff during extreme rainfall events (beyond a 1-in-100 plus 40% CC) discharging to the
detention basin on the eastern side and to a wetland that is proposed to be located at the
southwest corner of the application site. Both the detention basin and the wetland allows water
to be infiltrated in at a lower rate therefore providing temporary attenuation.

Foul water from the dwellings is proposed to be collected by private gravity drains. Due to the
local topography residential units within the eastern extent of the site to be connected to the
public network at manhole no. 4901 (approximately 40% of predicted flows) and properties
within the western extent to manhole no. 9101 (approximately 60% of predicted flows). Before
any connections are made to the foul sewerage network an S106 application is to be submitted
and approved by Southern Water to ensure that there is no increase in sewer flood risk.

East of Tye Lane, Walberton, West Sussex
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FIGURE 1 SITE LOCATION PLAN

FIGURE 2 EXISTING SITE LAYOUT

FIGURE 3 TOPOGRAPHIC SURVEY AND DIGITAL TERRAIN MODEL
FIGURE 4 BGS BEDROCK GEOLOGY

FIGURE 5 EA RISK OF FLOODING FROM RIVERS AND SEA
FIGURE 6 OUTLINE SURFACE WATER DRAINAGE STRATEGY
FIGURE 7 OUTLINE FOUL DRAINAGE STRATEGY
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SEWER RECORDS PAGE 2 OF 2

Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape

0001X 13.75 10.7 175 vC CIRC

0201X 14.74 12.66 225 VvC CIRC

0301X 17.04 15.59 225 vC CIRC

0401X 22.08 20.58 225 VvC CIRC

0501X 24.85 22.87 225 vC CIRC

1001X 15.06 11.3 175 VvC CIRC

1002X 14.79 11.03 175 vC CIRC

1003X 14.61 10.99 175 vC CIRC

1004X 14.13 10.88 175 vC CIRC

2903X 14.61 11.5 175 vC CIRC

2904X 15.13 11.33 175 vC CIRC

2905X 14.94 175 vC CIRC

3901X 16.57 14.92 175 vC CIRC

3902X 16.4 14.77 175 vC CIRC

4001X 17.03 15.39 175 vC CIRC

4901X 16.63 15.12 175 vC CIRC

5001X 17.55 15.7 175 vC CIRC

6001X 17.3 15.67 175 vC CIRC

6002X 16.47 14.75 175 vC CIRC

6003X 18.03 16.51 175 vC CIRC

6101X 18.24 16.47 175 VvC CIRC

6102X 19.14 150 vC CIRC

6201X 18.85 17.19 175 vC CIRC

8001X 12.6 11.42 150 vC CIRC

8002X 12.62 11.7 150 VvC CIRC

8003X —-0.01 150 vC CIRC

8004X 150 VvC CIRC

8005X 13.61 150 vC CIRC

8006X 13.1 11.25 150 vC CIRC

8008X 13.38 11.4 150 vC CIRC

8009X 12.58 11.78 150 vC CIRC

8101X 11.74 9.9 300 vC CIRC

8102X 11.54 9.69 300 vC CIRC

8103X 13.3 11.83 150 vC CIRC

8902X 13.64 11.99 150 vC CIRC

9001X 13.09 10.99 175 vC CIRC

9002X 12.46 10.32 300 vC CIRC

9101X 13.67 11.8 225 VvC CIRC

9103X 12.21 10.49 175 vC CIRC

9104X 11.96 10 300 VvC CIRC

9902X 13.06 11.18 175 vC CIRC

9903X 13.75 13.03 100 vC CIRC
LINE STYLES / COLOURS MATERIALS LEGEND - SEWERS
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; ul
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Flood Risk Assessment and Drainage Strategy
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;‘E&\\\\ §§\‘l§&“§§§ Project Job no.
Toudcs Walberton, West Sussex 1620003639
Ramboll UK Ltd. Calcs for Start page no./Revision
Carlton House, Ringwood Road Wates Developments Ltd 1
Southampton
Calcs by Calcs date Checked by Checked date Approved by Approved date
SO40THT RH 01/06/2017 SA 01/06/2017 AG 02/06/2017
POST-DEVELOPMENT DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Other
Storm duration D =15min
Return period Period =1 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.325

5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming
Factor Z1 (Wallingford procedure)

Rainfall for 15min storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 15min storm with 1 year return period

Design rainfall intensity

M5_60min = 19.6 mm
Polimate = 40 %
Z1 =061

Z2=0.63

M1_15min = Z2 x M5_15mini = 10.4 mm

Imax = M1_15min / D = 41.7 mm/hr

Maximum surface water runoff

Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Acateh = 37523 m?
p=100%

Qmax = Acateh x P x Imax = 434.9 I/s

M5_15mini = Z1 x M5_60min x (1 + peimate) = 16.6 mm

ARUN DISTRICT COUNCIL WA/59/20/PL
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;‘E&\\\\ §§\‘l§&“§§§ Project Job no.
Toudcs Walberton, West Sussex 1620003639
Ramboll UK Ltd. Calcs for Start page no./Revision
Carlton House, Ringwood Road Wates Developments Ltd 1
Southampton
Calcs by Calcs date Checked by Checked date Approved by Approved date
SO40THT RH 01/06/2017 SA 01/06/2017 AG 02/06/2017
POST-DEVELOPMENT DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Other
Storm duration D =15min
Return period Period = 2 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.325

5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming
Factor Z1 (Wallingford procedure)

Rainfall for 15min storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 15min storm with 2 year return period

Design rainfall intensity

M5_60min = 19.6 mm
Polimate = 40 %
Z1 =061

Z2=0.80

M2_15min = Z2 x M5_15mini = 13.4 mm

Imax = M2_15min / D = 53.5 mm/hr

Maximum surface water runoff

Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Acateh = 37523 m?
p=100%

Qmax = Acateh x P x Imax = 557.5 l/s

M5_15mini = Z1 x M5_60min x (1 + peimate) = 16.6 mm

ARUN DISTRICT COUNCIL WA/59/20/PL




N e N N .
3:;;&\\\\ §§§&v§§§ Project Job no.
Toudcs Walberton, West Sussex 1620003639
Ramboll UK Ltd. Calcs for Start page no./Revision
Carlton House, Ringwood Road Wates Developments Ltd 1
Southampton
Calcs by Calcs date Checked by Checked date Approved by Approved date
SO40THT RH 01/06/2017 SA 01/06/2017 AG 02/06/2017
POST-DEVELOPMENT DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Other
Storm duration D =15min
Return period Period =10 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.325

5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming
Factor Z1 (Wallingford procedure)

Rainfall for 15min storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 15min storm with 10 year return period

Design rainfall intensity

M5_60min = 19.6 mm
Polimate = 40 %
Z1 =061

Z2=1.24

M10_15min = Z2 x M5_15min; = 20.6 mm

Imax = M10_15min / D = 82.6 mm/hr

Maximum surface water runoff

Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Acateh = 37523 m?
p=100%

Qmax = Acateh x P x Imax = 860.6 I/s

M5_15mini = Z1 x M5_60min x (1 + peimate) = 16.6 mm
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3:;;&\\\\ §§§&v§§§ Project Job no.
Toudcs Walberton, West Sussex 1620003639
Ramboll UK Ltd. Calcs for Start page no./Revision
Carlton House, Ringwood Road Wates Developments Ltd 1
Southampton
Calcs by Calcs date Checked by Checked date Approved by Approved date
SO40THT RH 01/06/2017 SA 01/06/2017 AG 02/06/2017
POST-DEVELOPMENT DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Other
Storm duration D =15min
Return period Period = 30 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.325

5-year return period rainfall of 60 minutes duration
Increase of rainfall intensity due to global warming
Factor Z1 (Wallingford procedure)

Rainfall for 15min storm with 5 year return period
Factor Z2 (Wallingford procedure)

Rainfall for 15min storm with 30 year return period

Design rainfall intensity

M5_60min = 19.6 mm
Polimate = 40 %
Z1 =061

Z2=1.53

M30_15min = Z2 x M5_15min; = 25.5 mm

Imax = M30_15min / D = 102.0 mm/hr

Maximum surface water runoff

Catchment area

Percentage of area that is impermeable
Maximum surface water runoff

Acateh = 37523 m?
p=100%

Qmax = Acateh x P x Imax = 1063.4 I/s

M5_15mini = Z1 x M5_60min x (1 + peimate) = 16.6 mm
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%;;&\\\\\ §\S\i§&\\§§§ Project Job no.
Toudcs Walberton, West Sussex 1620003639
Ramboll UK Ltd. Calcs for Start page no./Revision
Carlton House, Ringwood Road Wates Developments Ltd 1
Southampton
S040 THT Calcs by Calcs date Checked by Checked date Approved by Approved date
RH 01/06/2017 SA 01/06/2017 AG 02/06/2017
POST-DEVELOPMENT DESIGN RAINFALL
In accordance with the Wallingford Procedure
Tedds calculation version 2.0.00
Design rainfall intensity
Location of catchment area Other
Storm duration D =15 min
Return period Period = 100 yr
Ratio 60 min to 2 day rainfall of 5 yr return period r=0.325
5-year return period rainfall of 60 minutes duration M5_60min = 19.6 mm
Increase of rainfall intensity due to global warming pcimate = 40 %
Factor Z1 (Wallingford procedure) Z1 =061
Rainfall for 15min storm with 5 year return period  M5_15mini=2Z1 x M5_60min x (1 + pcimate) = 16.6 mm
Factor Z2 (Wallingford procedure) Z22=200

Rainfall for 15min storm with 100 year return period M100_15min = Z2 x M5_15min; = 33.3 mm

Design rainfall intensity Imax = M100_15min / D = 133.4 mm/hr

Maximum surface water runoff
Catchment area
Percentage of area that is impermeable

Acateh = 37523 m?
p=100%

Maximum surface water runoff Qmax = Acatch X P X Imax = 1390.3 I/s

ARUN DISTRICT COUNCIL WA/59/20/PL
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TNy O

Calculation based on population numbers

AT ol
olice d |

Source No. of Persons Per Person BOD Ammonia N Per Site
Flow (Lt/day) (Grams) (Grams) Flow (Lt/day)
10 no. 1 bed house (3P system) 30 150 4500
70 no. 2 bed house (4P system) 280 150 42000
70 no. 3 bed house (5P system) 350 150 52500
40 no. 4 bed house (6P system) 240 150 36000
10 no. 5 bed house (7P system) 70 150 10500
Total & g

Dry Weather Flow

Infiltration Factor 10%

Peak Flow Multiplied by 6 if it’s a 24hour
application or 3 if 12hour,

basically 1DWF = 4hours
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Appendix B — Foul Water Discharge Rate Calculations
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Appendix C — Proposed Drainage Layout
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NOTES
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3.
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5.

| com NoTEs:

THE ATTENTION OF THE CLIENT, PRINCIPAL DESIGNER, PRINCIPAL CONTRACTOR,
| DESIGNERS AND CONTRACTORS IS DRAWN TO THE FOLLOWING POTENTIAL RISKS

IN CONJUNCTION WITH THE PROPOSED ON-SITE AND OFF-SITE WORKS AS
DESIGNED FOR THIS PROJECT:

THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE RELEVANT
SPECIFICATION AND ALL OTHER RELATED DRAWINGS ISSUED BY THE

ENGINEER.

DO NOT SCALE FROM THIS DRAWING. WORK FROM FIGURED DIMENSIONS
ONLY.

ALL DIMENSIONS SHOWN ON THIS DRAWING ARE IN METRES, UNLESS
OTHERWISE STATED.

ALL DIMENSIONS, LEVELS AND SURVEY GRID CO-ORDINATES ARE TO BE
CHECKED ON SITE AND THE ENGINEER NOTIFIED IMMEDIATELY OF ANY
DISCREPANCIES PRIOR TO THE COMMENCEMENT OF THE WORKS.

NO DEVIATION FROM THE DETAILS SHOWN ON THIS DRAWING IS PERMITTED
WITHOUT PRIOR PERMISSION FROM THE ENGINEER.

ALL HIGHWAYS WORKS TO BE IN ACCORDANCE WITH WEST SUSSEX COUNTY
COUNCIL DEVELOPERS CONSTRUCTION MANUAL DATED APRIL 2017.

ALL HIGHWAYS DRAINS AND GULLIES ARE TO BE CONSTRUCTED TO WEST
SUSSEX COUNTY COUNCIL REQUIREMENTS.

ALL SEWERS ARE TO BE DESIGNED TO SEWERS FOR ADOPTION 6TH EDITION
AND THAMES WATER REQUIREMENTS.

THE DEVELOPMENT LAYOUT IS BROADLY BASED ON THE EXISTING SITE
LEVELS THEREFORE SURFACE WATER EXCEEDANCE ROUTES WILL REMAIN
UNCHANGED FROM THE EXISTING SITUATION. SURFACE WATER EXCEEDANCE
FLOWS WILL FLOW ALONG ROADS AND AWAY FROM THE DEVELOPMENT
TOWARDS THE INFILTRATION BASINS.

WORKS IN THE VICINITY OF LIVE SERVICES INCLUDING GAS, ELECTRICITY
AND BT WILL BE NECESSARY AND THE ADVICE OF ALL STATUTORY SERVICE
COMPANIES MUST BE SOUGHT BEFORE ANY WORKS COMMENCE.

WORKS WITHIN AND ABUTTING THE EXISTING HIGHWAY WILL ENTAIL
TRAFFIC HAZARDS AND ALL APPROPRIATE SAFETY MEASURES INCLUDING
BARRIERS, SIGNS AND LIGHTING MUST BE UNDERTAKEN TO THE APPROVAL
OF THE LOCAL AUTHORITY, THE HIGHWAY AUTHORITY AND THE POLICE
DEPARTMENT.

HAZARDOUS MATERIALS INCLUDING CEMENT AND BITUMINOUS MATERIALS
ARE SPECIFIED AND THE MANUFACTURERS ADVICE ON SAFE HANDLING
PROCEDURES MUST BE OBTAINED AND MADE CLEAR TO ALL OPERATIVES.

THE CONTRACTOR WILL BE RESPONSIBLE FOR LOCATING ALL EXISTING
SERVICES WITHIN THE VICINITY OF THE WORKS HAND DUG AND ENSURE
THESE ARE PROTECTED THROUGHOUT THE DURATION OF THE WORKS. ALL
UTILITY PLANT SHOULD BE CLEARLY MARKED ON THE GROUND PRIOR TO
COMMENCEMENT OF THE WORKS.

THE CONTRACTOR MUST ENSURE ALL WORKING AREAS ARE FULLY SECURE.
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MAIN DRAINAGE KEY

LAND OWNERSHIP BOUNDARY

GEOCELLULAR SCAKAWAY "A" &
SPECT WAVIN AQUATFLL PLUSY
_GEQCELLULAR TANK DIMENSIONS {LxWxD): 10x1i0x0.8m
INVERT LEVEL: 15.200ma0D
COYER LEVEL: 20.000mADD

PROPOSED FOUL WATER SEWER &
«  MANHOLE WITH REFERENCE AND
s v XN LEVEL INFORMATION

ERFILTRATION RATE: 0.4 myfhr (1.1 E-04 my/g ) TAKEN awig PROPOSED SURFACE WATER SEWER
. FROM DESK STUDY & GROUND INVESTIGATION REPORT L iB000 & MANHOLE WITH REFERENCE AND
BY GEQ-ENVIRONMENTAL REFIGELGE61 REFER TO TP6 44985 LEVEL INFORMATION

Rroncnrasnsansaeeeeed.

PROPOSED PRECAST CONCRETE

; ROAD GULLY AND 150mm DRAIN

s
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SWALE DRAINAGE NETWORK DETAILS
(REFERENCE WHERE APPLICABLE)
COVER LEVEL (TOP OF BANK) &
INVERT LEVEL (BASE)

Fttrrry,

PROPOSED SWALE (DEPTH AS SHOWN)
300mm WIDE BASE WITH 1:3 SIDE SLOPES
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PROPOSED LINED SWALE (DEPTH AS SHOWN)
300mm WIDE BASE WITH 1:3 SIDE SLOPES

LEVELS AS SHOWN)

PROPOSED SANDBAG HEADWALL

PROPOSED PRECAST CONCRETE HEADWALL

UNDER CONSTRUCTION PROPOSED RIP RAP
RM APPROVAL (REF: 3y , - . : R |
WA/95/18/RES) _ _ L b _— (i PROPOSED SOAKAWAY TANK
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1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE RELEVANT
SPECIFICATION AND ALL OTHER RELATED DRAWINGS ISSUED BY THE
ENGINEER.

2. DO NOT SCALE FROM THIS DRAWING. WORK FROM FIGURED DIMENSIONS
ONLY.

3. ALL DIMENSIONS SHOWN ON THIS DRAWING ARE IN METRES, UNLESS
OTHERWISE STATED.

4. ALL DIMENSIONS, LEVELS AND SURVEY GRID CO-ORDINATES ARE TO BE

6”'\%&“\\ CHECKED ON SITE AND THE ENGINEER NOTIFIED IMMEDIATELY OF ANY
DISCREPANCIES PRIOR TO THE COMMENCEMENT OF THE WORKS.

5. NO DEVIATION FROM THE DETAILS SHOWN ON THIS DRAWING IS PERMITTED
WITHOUT PRIOR PERMISSION FROM THE ENGINEER.

ol
. P4.007 : 6. ALL HIGHWAYS WORKS TO BE IN ACCORDANCE WITH WEST SUSSEX COUNTY

COUNCIL DEVELOPERS CONSTRUCTION MANUAL DATED APRIL 2017.

7. ALL HIGHWAYS DRAINS AND GULLIES ARE TO BE CONSTRUCTED TO WEST

501 4 D

oL e 50t e SUSSEX COUNTY COUNCIL REQUIREMENTS.

IL\l\EE}’Z\\\ Q

\\&\\ e 8. ALL SEWERS ARE TO BE DESIGNED TO SEWERS FOR ADOPTION 6TH EDITION
AND THAMES WATER REQUIREMENTS.
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9. THE DEVELOPMENT LAYOUT IS BROADLY BASED ON THE EXISTING SITE
LEVELS THEREFORE SURFACE WATER EXCEEDANCE ROUTES WILL REMAIN
UNCHANGED FROM THE EXISTING SITUATION. SURFACE WATER EXCEEDANCE
FLOWS WILL FLOW ALONG ROADS AND AWAY FROM THE DEVELOPMENT
TOWARDS THE INFILTRATION BASINS.

CDM NOTES:

‘ P o THE ATTENTION OF THE CLIENT, PRINCIPAL DESIGNER, PRINCIPAL CONTRACTOR,
UNDER CONSTRUCTION ; [ . DESIGNERS AND CONTRACTORS 1S DRAWN TO THE FOLLOWING POTENTIAL RISKS
: : Db = IN CONJUNCTION WITH THE PROPOSED ON-SITE AND OFF-SITE WORKS AS

RM APPROVAL (REF: ‘ P ‘ ! DESIGNED FOR THIS PROJECT:
' WA/95/18/RES) ' A «  WORKS IN THE VICINITY OF LIVE SERVICES INCLUDING GAS, ELECTRICITY |
NURE é ; : AND BT WILL BE NECESSARY AND THE ADVICE OF ALL STATUTORY SERVICE
UNDER CONSTRUCTION AL LS ] L. COMPANIES MUST BE SOUGHT BEFORE ANY WORKS COMMENCE.

RM APPROVAL : .
0 (REF N ~ : ; - : «  WORKS WITHIN AND ABUTTING THE EXISTING HIGHWAY WILL ENTAIL
WA/95/18/RES) NE N & TR — i i i P - , TRAFFIC HAZARDS AND ALL APPROPRIATE SAFETY MEASURES INCLUDING
' A o e : : BARRIERS, SIGNS AND LIGHTING MUST BE UNDERTAKEN TO THE APPROVAL
OF THE LOCAL AUTHORITY, THE HIGHWAY AUTHORITY AND THE POLICE
DEPARTMENT.

i1.53

18)0? ¢ HAZARDOUS MATERIALS INCLUDING CEMENT AND BITUMINOUS MATERIALS

ARE SPECIFIED AND THE MANUFACTURERS ADVICE ON SAFE HANDLING
PROCEDURES MUST BE OBTAINED AND MADE CLEAR TO ALL OPERATIVES.

¢ THE CONTRACTOR WILL BE RESPONSIBLE FOR LOCATING ALL EXISTING
SERVICES WITHIN THE VICINITY OF THE WORKS HAND DUG AND ENSURE
THESE ARE PROTECTED THROUGHOUT THE DURATION OF THE WORKS. ALL
UTILITY PLANT SHOULD BE CLEARLY MARKED ON THE GROUND PRIOR TO
COMMENCEMENT OF THE WORKS.

THE CONTRACTOR MUST ENSURE ALL WORKING AREAS ARE FULLY SECURE.
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§ :”( P2 PLANNING BOUNDARY REMOVED FOLLOWING MIR | MJR | MNR | 04.09.20
INFILTRATION POND EAST g o COMMENTS
& A A H s 12 T AT &
pFRM;g;?F?Z‘EN\gEr\?iFRQFngi:)Er;-"%i'; m(l‘;z)D gci P1 JROADSIDE SWALES UPDATED MIR IM h[o 26.08.20
YE “.N-l T i : 'C’.‘_,!‘ﬂ o
PERMANENT WATER ARFA: 746 4mP \ ] g Rev| Description Drn | chk | App| Date
CREST LEVEL: 16.7mADD \ e NN ; g ‘ . © R | e S S £ S e
CREST ARFA: 2350m° \*\\ §\\§ §\\\\\\ §\§\ §\ §\\§\\\ CONSUELTING
SIDE SLOPES: 1in3 MAXIMUM AN A R N ) ENGINEERS

LINERC IMPERMEARLE GEOMEMBRANE TO BASE AREA UP TO 13.700mACD.

MO LINER AROVE 13.700mA0D Third Floor
MAXIMUM TEMPORARY STOHRAGE LEVEL DURING CRITICAL DURATICN 1in The Hallmark Building
L0G-YEAR STORM BVENT PLUS 40% CLIMATE CHANGE: 15.193mA0D 52-56 Leadenhall Street
{1.507m FREEBCARD} IE?:[;?\I/IOEJE

HALF-DRAIN TIME (1in30yr}: 228 MINUTES

INFELTRATION RATE: 1,134 myflw (315 E-05 m/s)TAKER FROM SOAKAGE
TESTING BY OMNIA ENVIRCNMENTAL CONSULTING REF:ALLOS3/190305/L1
REFER TO 5A102

PLANTING: MARGINAL AQUATIC SPECIES WITHIN PERMANENTLY WET AREA

Tel: 020 7680 4088
Web: www.ardent-ce.co.uk i
E-mail: enquiries@ardent-ce.co.uk BUREAU VERITAS

FUNCTION: WATER QUALTTY TREATMENT AND INFILTRATION Client
VISTRY SOUTH EAST
Project Title:
COVER LEVEL OF PERMEABLE PAVING PROVIDED IS
LOWEST COVER LEVEL. FORMATION LEVEL PROVIDED LAND EAST OF TYE LANE, WALBERTON
IS TO THE TANKING GEOMEMBRANE LEVEL
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Appendix D — Groundw ater Monitoring
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