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EXECUTIVE SUMMARY

I This Drainage Statement has been produced in accordance with National and Local Planning
Policy on behalf of Roger Goodman & Paul Henry to support a Planning Application for the
construction of a single residential dwellings, SuDS system and landscaping on Land at

Bowesden Lane, Shorne.

Il The proposed development necessitates the construction of site-specific surface water drainage
infrastructure. This infrastructure must comply with the requirements set forth by the National
Planning Policy Framework (NPPF), which mandates the use of Sustainable Drainage Systems

(SuDS) in all major developments where feasible.

Illl.  The Lead Local Flood Authority strongly advocates for the integration of SuDS within new
developments. All new drainage systems will be designed in accordance with the following

guidelines and standards:

. Planning Practice Guidance (PPG)

. Non-Statutory Technical Standards for Sustainable Drainage Systems

o Building Regulations — Approved Document H (Drainage and Waste Disposal)
. Local authority sustainable drainage guidance

. Latest version of Design Construction Guidance

IV.  This report is to be read in conjunction with all planning, architectural and other reports that will

accompany the planning application.

V. From the information available this report confirms that a sustainable drainage system design
can be achieved which will discharge surface water in accordance with National Planning
Practice Guidance (NPPG) and the CIRIA SuDS hierarchy while providing storage for all storm
return periods up to and including the 1:100-year rainfall event with an allowance for climate

change.

VI.  The drainage proposals will need to be confirmed at detailed design stage subject to further site

investigations and testing.

VII.  This report concludes that the site is not at risk of flooding from tidal or fluvial sources, overland

flows, or groundwater.

VIII. In terms of foul and surface water drainage the proposed development is suitable at this
location.
Land at Bowesden Lane, Shorne 5997-005-001
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1.0 PLANNING POLICY CONTEXT

11

1.2

1.3

1.4

15

1.6

1.7

The NPPF was originally issued by the Department for Communities and Local Government in
March 2012 and deals specifically with development planning and flood risk using a sequential

characterisation of risk based on planning zones and the EA flood mapping.

Gravesham Borough Council (GBC) have published Supplementary Planning Document dated

May 2024 which includes guidance on Sustainable Drainage Systems (SuDS).

Kent County Council (KCC) have published guidance pertaining to Sustainable Drainage
Systems (SuDS). This report outlines the key requirements for infiltration as specified in the GBC
guidance. The below is also in line with guidance from KCC and the drainage design has been

produced in accordance with both.

The KCC guidance stipulates the following criteria for infiltration:

o Climate change allowances are set to 45% for 1 in 30 year return period and 40% for 1
in 100 year return period.

o Storage calculations to show 1 in 100 year return period plus climate change is safely
contained on the site.

. Suitable interception is provided for the first 5mm of rainfall

According to KCC SuDS guidance, post-development runoff rates for greenfield sites must be
restricted to equivalent greenfield runoff rates. A staged approach or QBAR rural methodology
should be utilised.

The following surface water strategy has been developed in accordance with local policy and

SuDS requirements, ensuring compliance and effective management of surface water.

Adhering to these guidelines will ensure that the proposed development meets the necessary
standards for sustainable drainage, promoting environmental sustainability and regulatory

compliance.

Land at Bowesden Lane, Shorne 5997-005-001
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2.0 EXISTING SITE

Site Location

2.1 The development site is located on Bowesden Lane, Shorne, Gravesend. The nearest postcode
is DA12 3LA at Ordnance Survey grid reference TQ697700.

2.2 The site is access from Bowesden Lane. Bowesden Lane can be accessed from Peartree Lane,

which joins the dual carriageway A226. A site location plan can be found below in Figure 2.1

Buttons

buttercream bakery

Figure 2.1: Site Location plan
Site Description

2.3  The overall development site is approximately 1,930m? in area.

2.4  The site currently comprises undeveloped greenfield land.

2.5 Atopographical survey (Ref S26/10957/01) conducted by Hook Survey in May 2026 reveals that
the site slopes from a high point in the south west of 76.68 and slopes north easterly down to the

north east corner of the site to a level of 74.62. The site has a gradient of 1 in 41.

2.6 A copy of the topographical survey is in Appendix A at the rear of this report.

Land at Bowesden Lane, Shorne 5997-005-001
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Existing Drainage

2.7  The nearest main river is the River Medway which is located approximately 2000 meters south

east of the site.
2.8 The site currently has no positive surface or foul water drainage systems serving the site.

2.9 Southern Water serve the local area for both foul and surface water however there is no sewers

for either within the vicinity of the proposed site.
2.10 Rainfall currently discharges in part to ground and in part overland as a greenfield runoff.
2.11 Pre-developed greenfield runoff rates have been established using the HR Wallingford tool.

2.12 The pre-developed greenfield runoff rates are as follows:

o 1:1year 0.6 l/s/ha
o Qbar 0.7 l/s/ha
e 1:10year 1.1 l/s/ha
e 1:30year 1.6 l/s/ha
e 1:100 year 2.2 l/s/lha
e 1:200 year 2.6 l/s/ha

2.13 A copy of the HR Wallingford Green Field Runoff Calculation can be found in Appendix B at the

rear of this report.

Land at Bowesden Lane, Shorne 5997-005-001
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Geology and Groundwater

Desk Based Study

2.14 At the time of writing this report no geotechnical or geo-environmental investigations have been
commissioned for the proposed site therefore all information is based on already existing data
from BGS.

2.15 Published geological records indicate that the ground conditions were likely to comprise of
superficial Head-Clay, sand, silt and gravel overlying bedrock geology of Thanet Formation-Sand,

silt and clay.
Hydrogeology

2.16 With reference to BGS data, the superficial deposits comprising Head-Clay, sand, silt and gravel
were classified as a heterogeneous Aquifer. The bedrock Lambeth Clay was classified as a

secondary aquifer.

2.17 According to information provided by the Environment Agency, the site was indicated to be

located in Source Protection Zone 2 — subsurface activity.

Groundwater

2.18 No site specific groundwater testing has taken place however based on BGS records in the area

the deepest of which being 15m below ground level there is no groundwater struck.

2.19 A Copy of BGS records can be found in Appendix C at the rear of this report

Soakage Testing

2.20 In the absence of site-specific infiltration testing, British Geological Survey (BGS) data has been
reviewed to inform the drainage design. Site-specific soakage testing has not been completed;
therefore, an assumed infiltration rate of 5 x 107 m/s has been adopted for permeable paving

and soakaway calculations.

2.21 This assumption has been informed by a review of British Geological Survey (BGS) data,
including historical borehole logs available via the BGS Geolndex portal, located within the same
bedrock and superficial geological deposits as the proposed development site. The adopted
infiltration rate is considered representative of the prevailing ground conditions for the purposes

of this preliminary drainage assessment.

Land at Bowesden Lane, Shorne 5997-005-001
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2.22 Site-specific soakage testing will be undertaken in accordance with BRE Digest 365 prior to
completion of the detailed drainage design. The infiltration drainage design will be reviewed and

amended, if necessary, to reflect the results of the on-site testing.

Land at Bowesden Lane, Shorne 5997-005-001
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3.0 PROPOSED DEVELOPMENT

Description

3.1 The development proposals are for the construction of 1 residential dwellings, SuDS system and

landscaping on Land at Bowesden Lane, Shorne.
3.2 Acopy of the site layout plan is in Appendix D at the rear of this report.

Impermeable Areas

3.3 The anticipated impermeable areas of the various elements of the whole development are
summarised as follows. An allowance for 10% Urban Creep has been included within the

impermeable areas stated:

e Roof Areas 350m?2
e Permeable Paved Areas 223m?2
e Areas Excluded From Drainage Calculations 277m?

Total 850m?

3.4 A copy of the impermeable areas plan is in Appendix E at the rear of this report.

Rainfall Climate Change Allowance

3.5 The latest climate change allowances (available online https://www.gov.uk/guidance/flood-risk-
assessments-climate-change-allowances), which supports the NPPF in making an allowance for
climate change within drainage design. The allowances provide predictions of anticipated change

for peak river flow by river basin district and peak rainfall intensity.

3.6 The table below shows the anticipated changes in extreme rainfall intensity. The anticipated
increases in peak rainfall across the Medway Management Catchment for the 1% annual

exceedance rainfall event are as follows:

Epoch Central Allowance Upper End Allowance
2050s 20% 45%
2070s 20% 40%

Table 3.1: Climate Change Allowances

e *Use '2050s' for development with a lifetime up to 2060 and use the 2070s epoch for
development with a lifetime between 2061 and 2125.

3.7 Based on the latest allowances and a life span of the development of 70 to 100 years, an increase
of 45% has been applied to peak rainfall to this development.

Land at Bowesden Lane, Shorne 5997-005-001
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Surface Water Drainage

3.8 CIRIA report C753 The SuDS Manual provides guidance on surface water drainage. The aim for
surface water runoff is to match greenfield runoff rates and volumes where reasonably

achievable.

3.9 For surface water discharge, the drainage hierarchy notes the following list of drainage options in

order of preference:

1. Infiltration to ground
2. Discharge to a watercourse
3. Discharge to a surface water sewer
4. Discharge to a foul water sewer
3.10 Based on the above and the assumed infiltration of 5x10-¢ the surface water drainage strategy is

proposed to drain to ground via infiltration.
3.11 The overall drainage strategy includes permeable paving and a create soakaway.

3.12 The proposed SuDS system will provide sufficient storage to accommodate a 1:100-year storm

event including an additional 45% to account for the predicted effects of future climate change.
3.13 The system is drained through a combination of pipes, create soakaway, and permeable paving.
3.14 Catchpit manholes are to be provided prior to entering the create soakaways for water quality.

3.15 Kent County Council’s SuDS guidance defines interception drainage as requiring that the first
5mm of rainfall is retained on site for the majority of rainfall events, rather than being discharged

to sewer or watercourse.

3.16 To achieve the 5 mm rainfall interception requirement, the proposed surface water drainage
strategy has been designed to capture the initial roof runoff using rainwater harvesting tanks for
on-site non-potable water reuse. The rainwater harvesting tanks have been sized to provide a
minimum storage volume equivalent to the first 5 mm of rainfall falling on the proposed roof areas.

The required storage volumes have been calculated as follows:
e Main House: Roof area = 243 m2 x 0.005 = 1.215 m3 (1,215 litres)
e Pool House: Roof area = 75 m2 x 0.005 = 0.375 m?3 (375 litres)

3.17 Itis proposed to install two rainwater harvesting tanks serving the Main House and one rainwater
harvesting tank serving the Pool House. Collectively, these tanks provide sufficient interception

storage for the initial 5 mm rainfall event, reducing runoff to the surface water drainage system

Land at Bowesden Lane, Shorne 5997-005-001
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while enabling the harvested rainwater to be reused for non-potable purposes, such as landscape

irrigation and external cleaning.

Land at Bowesden Lane, Shorne 5997-005-001
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Foul Water Drainage

3.18 As the site is located within the area not served by the public foul sewers, foul water runoff is

proposed to drain via gravity into the onsite cesspool from here it will be collected biweekly.

3.19 The foul drainage strategy has been designed in accordance with the Code of Practice Flows and
Loads 4, which recommends a wastewater generation rate of 150 litres per person per day. Based
on an anticipated occupancy of 9 persons, the estimated daily foul water flow is 1.35 m3/day
(1,350 litres/day).

3.20 To provide a minimum storage period of 14 days between emptying operations, the required

cesspool capacity has been calculated as follows:
e 9 persons x 150 litres/person/day x 14 days = 18,900 litres (18.9 m3).

3.21 Accordingly, a 19 m3 cesspool is proposed, providing adequate storage capacity for a minimum

two-week period between tanker collections.

3.22 Copies of the proposed drainage strategy plan and calculations is located in Appendix F at the
rear of this report.

Water Quality

3.23 The proposed development is residential. In accordance with CIRIA SuDS Manual 2015 (Report

C753), the pollution hazard level for this type of development is very low to low.

3.24 The surface water scheme has been designed to include mitigation to ensure that surface water

is suitably treated, and any pollution risk adequately managed prior to discharge.

3.25 Table 26.2 in Chapter 26 of CIRIA report C753 The SuDS Manual provides Pollution Hazard

Indices for varying land types. Those of relevance to the development proposals are as follows:

. Total
Land Use PoIIuth;r\\/(le-:azard Suspendered Metals Hydrocarbons
Solids (TSS)
Residential roofs Very Low 0.2 0.2 0.05
Individual property Low 0.5 0.4 0.4
driveways, residential car
park
Table 3.3: Pollution Hazard Indices
Land at Bowesden Lane, Shorne 5997-005-001

Drainage Statement Page 10



robent west

proesgroup

Infrastructure and Transport

3.26 Pollution Mitigation Indices for each SuDS component within the proposal are as follows:

Type of Mitigation Total Suspended Metals Hydrocarbons
Solids (TSS)
Permeable Paving 0.7 0.6 0.7

Table 3.4: Pollution Mitigation Indices

3.27 The surface water drainage design combines the use of permeable paving and meets the target

treatment level required for a site with Pollution Hazard Level of very low to low risk.

Land at Bowesden Lane, Shorne
Drainage Statement
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4.0 CONCLUSIONS

4.1 The development proposals are for the construction of a single residential dwellings, SuDS

system and landscaping on Land at Bowesden Lane, Shorne.

4.2 A suitable SuDS drainage system is proposed which accords with the requirements of national

and local policy.
4.3  Surface water will be discharged via infiltration to ground.

4.4  Preliminary calculations confirm that surface water runoff generated by the proposed
development can be attenuated on site for all rainfall events up to the 1:100 year event including

an allowance for climate change.

4.5 Foul drainage will discharge by gravity to a cesspool located at the north of the site which will be

emptied via tanker biweekly.
4.6  The site is classified as having a surface water flood risk is classified as ‘Very Low’ to ‘Low’

4.7  Water quality improvements will be provided at a greater level than the requirements as part of

the SuDS system proposed.

Land at Bowesden Lane, Shorne 5997-005-001
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MN Greenfield runoff rate estimation tool

hrwa"ingford www.uksuds.com | Greenfield runoff rate estimation tool (https://www.uksuds.com/)

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 the drainage of surface water runoff from sites.

Project details

Date [ 09/07/2026
Calculated by

Reference {

Model version ’ 2.2.3
Location

Site name [ 5997-005
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Site details

Total site area (ha) 1
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https://www.openstreetmap.org/copyright
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Greenfield runoff

Method

Method FEH statistical (2025)

FEH statistical (2025)

My value Map value
SAAR9120 (mm) [ 614 mm
BFIHOST19scaled [ 0.767
QMed-QBar conversion 1136 O 1.136
QMed (I/s) 0.6 Ve
QBar (FEH statistical 2025) (I/s) 07 /s
Growth curve factors

My value Map value
Hydrological region 7 (- 7
1year growth factor 0.85
2 year growth factor 0.88
10 year growth factor 1.62
30 year growth factor 2.3
100 year growth factor 3.19
200 year growth factor 3.74

Results

Method FEH statistical (2025)

Flow rate 1year (I/s) 0.6 /s
Flow rate 2 year (I/s) 0.6 I/s
Flow rate 10 years (I/s) 1.1 I/s
Flow rate 30 years (I/s) 16 I/s
Flow rate 100 years (I/s) 2.2 I/s
Flow rate 200 years (I/s) 26 I/s

Please note runoff estimation is subject to significant uncertainty. Results are therefore normally reported to only 1 decimal
place. Where 2 decimal places are provided, this does not indicate accuracy to this level, it has been adopted to prevent

‘zero’ figures from being reported. Outputs less than 0.011/s are reported as 0.011/s.

Disclaimer

This report was produced using the Greenfield runoff rate estimation tool (2.2.3) developed by HR Wallingford and available at uksuds.com (https://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 uksuds.com/terms-conditions
(https://www.uksuds.com/terms-conditions). The outputs from this tool have been used to estimate 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, Centre for Ecology and Hydrology, Wallingford

Hydrosolutions or any other organisation for the use of these data in the design or operational characteristics of any drainage scheme.


https://www.uksuds.com/
https://www.uksuds.com/
https://www.uksuds.com/terms-conditions
https://www.uksuds.com/terms-conditions
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2 Geology Viewer ®

Geology Results

N
Bedrock geology

Thanet Formation-Sand, silt and clay. These sedimentary rocks are shallow-marine in origin. They are
detrital, ranging from coarse- to fine-grained (locally with some carbonate content) forming
interbedded sequences.

Minimum Age (Years): 56,000,000

Minimum Period: Palaeogene

Maximum Age (Years): 59,200,000

Maximum Period: Palaeogene

BGS Maps Portal Link:

More Information

Map data © OpenStreetMap contributors, Microsft, Esri Com S, OS, NMA, Geodatastyrelsen and t... Powered by Esri


https://www.esri.com/
https://webapps.bgs.ac.uk/data/MapsPortal/series.html?collection=PMAP&series=E50k
https://webapps.bgs.ac.uk/lexicon/lexicon.cfm?pub=TAB

f-\ British
About

BGS ! Geological Discovering
U Survey BGS Research Data geology
Home Data Information hub Technologies Lexicon Entry Details
Thanet Formation
TAB TS

Full
Thanetian Age (GT) — Thanetian Age (GT)

Typically composed of homogeneous, bioturbated, glauconitic silty fine-
grained sand, with sandy silt, silt or sandy, silty clay especially in the lower
part, forming a coarsening-upwards sequence. The deposits are generally
pale yellow-brown in colour, typically with a '‘peppering' of dark-coloured
glauconite grains. Sparse white mica occurs throughout. Rare coarse
gravel is present in places in London. Patchy calcareous, siliceous or
ferruginous cement occurs locally. A thin gravel and cobble bed (the
'‘Bullhead Bed') is generally present at the base. It comprises unworn
green-coated flints in a matrix of green, glauconite-rich clayey sand.
Dispersed and degraded volcanic ash occurs at least locally in the Thanet
Formation (Ellison and Lake, 1986; Knox, 1979). The Thanet Formation
was deposited on an inner to outer marine shelf, above fair-weather wave
base (Ellison et al., 1994). The heavy mineral content of the sands
suggests a Scottish provenance, in contrast to that of the overlying Upnor
Formation, but similar to that of most of the younger Palaeogene
formations (Morton, 1982). Late Paleocene; early to mid-Thanetian (Blake,
1903; Ellison et al., 1994; King, in prep.).

The base of the Thanet Formation is the base of the basal sandy, clayey
flint gravel bed, which rests on the Chalk Group, often on an irregular,
karstic surface modified by dissolution in groundwater.

The Thanet Formation is overlain unconformably by the Upnor Formation in
most areas but by the Reading Formation in parts of Essex. Generally, an
upwards change from yellow-brown, glauconitic silty fine-grained sands of
the Thanet Formation to greenish glauconitic medium- to coarse-grained,
locally gravelly, variably clayey sand of the Upnor Formation. In the type
section and in some other places, the grain-size contrast is less and the
boundary correspondingly more difficult to identify.

In central London, the Thanet Formation is typically 10 to 15 m thick,
diminishing westwards to where it is overstepped by the Lambeth Group in
west London and Surrey. The formation is generally thicker in the eastern
parts of the London Basin, and is greatest in North Kent, where it generally


https://www.bgs.ac.uk/hosted-websites/
https://shop.bgs.ac.uk/Shop
https://www.bgs.ac.uk/news/
https://www.bgs.ac.uk/
https://www.bgs.ac.uk/
https://www.bgs.ac.uk/
https://www.bgs.ac.uk/geological-data/
https://www.bgs.ac.uk/geological-data/information-hub/
https://www.bgs.ac.uk/geological-data/technologies/
https://www.bgs.ac.uk/technologies/the-bgs-lexicon-of-named-rock-units/
http://earthwise.bgs.ac.uk/index.php?search=%22Thanet%20Formation%22
http://data.bgs.ac.uk/id/Geochronology/Division/GT.html
http://data.bgs.ac.uk/id/Geochronology/Division/GT.html

Reference
Section

Reference
Section

Type Section

Type Section

Reference
Section

Reference
Section

Reference
Section

Reference
Section

ranges from about 20 m up to 30 m, increasing to as much as 37 min the
Canterbury district (Hester, 1965; Smart et al., 1966). In places significant
parts of the Thanet Formation have been removed by erosion prior to
deposition of the Lambeth Group (Curry, 1981). At Beacon Hill, west of
Faversham, the thickness is about 24 m, whereas at Goodnestone it is little
more than 18m (Holmes, 1981).

The Thanet Formation occurs in the central and eastern London Basin, as
far north as southern Suffolk, where it passes laterally into the Ormesby
Clay Member. To the west of London, it is overstepped by the Upnor
Formation.

Montrose Group (MONT)

Thanet Sands [Obsolete Name and Code: Use TAB] (-1856)

Thanet Sand [Obsolete Name and Code: Use TAB] (TS)

Thanet Beds [Obsolete Name and Code: Use TAB] (-2473)

Thanet Sands Formation [Obsolete Name and Code: Use TAB] (-3708)

none recorded or not applicable

Loats Pit, Blackheath, London Borough of Lewisham [TQ 382 766] (Greater
London Authority, 2009).

Cray Valley Golf Course sand pit, London Borough of Bromley [TQ 489
692] (Greater London Authority, 2009).

Cliffs and foreshore east of Herne Bay, Kent [TR 203 687 to 215 693]
(Curry, 1981; Daley, 1999; Ward, 1978) expose the upper part of the
formation as Beds A to | of Ward (1978), probably with several metres
overlap with the more proximal sequence at Pegwell Bay (Knox et al.,
1994, p.49).

Cliffs near Little Cliffsend, Pegwell Bay, Kent [TR 3545 6440] (Curry, 1981;
Daley, 1999; Ward, 1977) expose the lower part of the formation.

Charlton Pit (or Gilbert's Pit), just south-west of Maryon Park, Charlton,
London Borough of Greenwich [TQ 418 786] (Daley, 1999; Ellison et al.,
1994; Whitaker, 1889).

Bradwell Borehole 217 (TMOONW43) [TM 01769 09156], Essex, from 60.2
to about 82.3 m depth (Jolley, 1992, p. 211).

Stanford-le-Hope Borehole (TQ68SE33) [TQ 6965 8241], Essex, from
29.04 to 57.05 m depth (Lake et al., 1986).

Jubilee Line Extension Borehole 404T (TQ37NW2118) [TQ 33638 79604],
Bermondsey, London, 41.1 to 53.05 m depth, (Ellison et al., 1994).

Jolley, D W, 1992. Palynofloral association sequence stratigraphy of the Palaeocene Thanet
Beds and equivalent sediments in eastern England. Review of Palaeobotany and
Palynology, Vol.74, p.207-237.


https://webapps.bgs.ac.uk/lexicon/lexicon.cfm?pub=MONT

Ward, D J. 1977. The Thanet Beds exposure at Pegwell Bay, Kent. Tertiary Research, Vol. 1,
p. 69-76.

Ward, D J. 1978. The Lower London Tertiary (Palaeocene) succession of Herne Bay, Kent.
Institute of Geological Sciences, Report 78/10.

Prestwich, J, 1852. On the structure of the strata between the London Clay and the Chalk,
etc, part 111. The Thanet Sands. Quarterly Journal of the Geological Society, Vol.8, p.235-
268.

Waters, C N, Smith, K, Hopson, P M, Wilson, D, Bridge, D M, Carney, J N, Cooper, A H,
Crofts, R G, Ellison, R A, Mathers, S J, Moorlock, B S P, Scrivener, R C, McMillan, AA,

Ambrose, K, Barclay, W J, and Barron, A J M. 2007. Stratigraphical Chart of the United

Kingdom: Southern Britain. British Geological Survey, 1 poster.

Aldiss, D T. 2014. The stratigraphical framework for the Palaeogene successions of the
London Basin, UK. British Geological Survey Open Report OR/14/008. 95 pp.

Curry, D. 1981. Thanetian. 255-265 in Stratotypes of Palaeogene stages. Pomerol, C
(editor). Mémoire Hors Série du Bulletin d'Information des Géologues du Bassin du Paris,
No. 2.

Daley, B. 1999. London Basin: eastern localities. 23-72 in British Tertiary Stratigraphy. Daley,
B, and Balson, P (editors). Geological Conservation Review Series 15.

Ellison, RA, Knox R W O'B, Jolley, D W, and King, C. 1994. A revision of the
lithostratigraphical classification of the early Palaeogene strata of the London Basin and
East Anglia. Proceedings of the Geologists' Association, Vol. 105, 187-197.

Ellison, R A, and Lake, R D. 1986. Geology of the country around Braintree. Memoir of the
British Geological Survey, Sheet 223 (England and Wales).

Haynes, J. 1956. Certain smaller British Paleocene foraminifera. Contributions from the
Cushman Foundation for foraminiferal research, Vol. 7, 79-101.

Hester, S W. 1965. Stratigraphy and palaeogeography of the Woolwich and Reading Beds.
Bulletin of the Geological Survey of Great Britain No. 23, 117-137.

King, C. in prep. A revised correlation of Palaeogene and Neogene deposits in the British
Isles. Geological Society of London Special Report.

Knox, R W O, Hine, N M, and Ali, J R. 1994. New information on the age and sequence
stratigraphy of the type Thanetian of southeast England. Newsletters on Stratigraphy, Vol.
30, 45-60.

Knox, R W O. 1979. Igneous grains associated with zeolites in the Thanet Beds of Pegwell
Bay, Northeast Kent. Proceedings of the Geologists' Association, Vol. 90, 55-59.

Lake, R D, Ellison, RA, Henson, M R, and Conway, B W. 1986. Geology of the country
around Southend and Foulness. Memoir of the British Geological Survey, Sheet 258 and
259 (England and Wales).

Morton, A C. 1982. The provenance and diagenesis of Palaeogene sandstones of southeast
England as indicated by heavy mineral analysis. Proceedings of the Geologists’ Association,
Vol. 93, 263-274.

Siesser, W G, Ward, D J, and Lord, A R. 1987. Calcareous nannoplankton biozonation of the
Thanetian Stage (Palaeocene) in the type area. Journal of Micropalaeontology, Vol. 6, 85-
102.



Smart, J G O, Bisson, G and Worssam, B C. 1966. Geology of the Country around
Canterbury and Folkestone. Memoir of the Geological Survey of Great Britain, Sheets 289,
305 and 306 (England and Wales).

Whitaker, W. 1872. The geology of the London Basin, Part |. The Chalk and the Eocene
beds of the southern and western tracts. Memoir of the Geological Survey of England and
Wales, Vol. IV.

Whitaker, W., 1889. The geology of London and part of the Thames Valley (Explanation of
Sheets 1, 2 and 7). Memoir of the Geological Survey of the United Kingdom Vol. 1.
Descriptive geology.

Blake, J H. 1903. The geology of the country around Reading. Memoir of the Geological
Survey of England and Wales, Sheet 268 (England and Wales).

Gardner, J S. 1883. On the Lower Eocene section between Reculver and Herne Bay.
Quarterly Journal of the Geological Society London, Vol. 39, 197-210.

Greater London Authority. 2009. London's Foundations - protecting the geodiversity of the
capital. (City Hall, London: Greater London Authority.) ISBN 978 1 84781 250 6

Holmes, S C A. 1981. Geology of the country around Faversham. Memoir of the Geological
Survey, Sheet 273 (England and Wales).

Whitaker, W. 1866. On the "Lower London Tertiaries" of Kent. Quarterly Journal of the
Geological Society London, Vol.22, 404-435.
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This drawing and the design are the copyright of ON Architecture Ltd only. This drawing should not
be copied or reproduced without written consent. All dimensions are to be checked on site prior to
setting out and fabrication and ON Architecture Ltd should be notified of any discrepancy prior to
proceeding further. For Construction & Fabrication Purposes - Do not scale from this drawing, use

° Pl 19/06/26

only the illustrated dimensions herein. Additional dimensions are to be requested and checked
directly. llustrated information from 3rd party consultants/specialists is shown s indicatively only.
See other consultant / specialist drawings for full information and detail. All aspects of the
architectural design concerning fire performance / fire safety (whether or not illustrated / annotated)
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information and taking due care and attention whilst undertaking the works.
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CAUSEWY

Robert West Consulting Ltd

File: SW Calcs - Assumed Infiltr
Network: Storm Network

Page 1
Shorne
Bowesden Lane

09-07-2026

Design Settings

Rainfall Methodology FEH-13 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules v/
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Depth
(ha) (mins) Level (mm) (m)
(m)
PP1 0.020 74.900 450 0.570
SAl 0.027 74.800 450 1.400
SA2 0.008 75.500 450 1.000
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
PP1 SAl 10.000 74.330 73.400
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (l/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
2.370 18.6 3.6 1.300 0.020 0.0 30 1.843
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m)  (1:X) (mm) Type (m) (m) (m) (m) (m) (m)
10.000 74.900 74.330 74.800 73.400 1.300
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
PP1 450 SAl 450
Manhole Schedule
Node CL Depth  Dia Connections Link IL Dia
(m) (m)  (mm) (m)  (mm)
PP1 74.900 0.570 450
0 74.330
SAl 74.800 1.400 450 1 73.400
SA2 75.500 1.000 450
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CAUSEMY Network: Storm Network Shorne

Bowesden Lane
09-07-2026

Simulation Settings

Rainfall Methodology FEH-13 Analysis Speed Normal Additional Storage (m¥ha) 0.0
Summer CV  1.000 Skip Steady State x Check Discharge Rate(s) x
Winter CV  1.000 Drain Down Time (mins) 240 Check Discharge Volume  x
Storm Durations
15 60 180 360 600 960 10080
30 120 240 480 720 1440
Return Period Climate Change Additional Area Additional Flow
(vears) (CC %) (A %) (Q%)
2 0 0 0
10 0 0 0
30 40 0 0
100 0 0 0
100 45 0 0
Node PP1 Carpark Storage Structure
Base Inf Coefficient (m/hr) 0.01800 Invert Level (m) 74.330 Slope (1:X) 150.0
Side Inf Coefficient (m/hr)  0.00000 Time to half empty (mins) Depth (m) 0.450
Safety Factor 1.5 Width (m) 20.000 Inf Depth (m)
Porosity 0.30 Length (m) 10.000
Node SA1 Soakaway Storage Structure
Base Inf Coefficient (m/hr) 0.00360 Invert Level (m) 73.400 Depth (m) 0.400
Side Inf Coefficient (m/hr) 0.01800 Time to half empty (mins) 2944 Inf Depth (M)
Safety Factor 1.5 Pit Width (m) 8.000 Number Required 1
Porosity 0.95 Pit Length (m) 5.500
Node SA2 Soakaway Storage Structure
Base Inf Coefficient (m/hr) 0.00360 Invert Level (m) 74.500 Depth (m) 0.400
Side Inf Coefficient (m/hr) 0.01800 Time to half empty (mins) 2714 Inf Depth (M)
Safety Factor 1.5 Pit Width (m) 4.000 Number Required 1
Porosity 0.95 Pit Length (m) 8.000
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CAUSEWY

Robert West Consulting Ltd

File: SW Calcs - Assumed Infiltr
Network: Storm Network

09-07-2026

Page 3
Shorne
Bowesden Lane

Results for 2 year Critical Storm Duration. Lowest mass balance: 97.98%

Node Event
15 minute summer
10080 minute winter
1440 minute winter
Link Event
(Upstream Depth)
15 minute summer
15 minute summer

10080 minute winter

1440 minute winter

us
Node
PP1

SA1
SA2
us
Node
PP1
PP1
SA1

SA2

Peak Level

Depth Inflow Node

Flood Status

(mins)  (m) (m) (i/s) Vol (m®) (m?)
11 74356 0.026 3.5 0.3151 0.0000 OK
6240 73.688 0.288 0.2 12.0644 0.0000 OK
930 74.559 0.059 0.1 1.8044 0.0000 OK
Link DS Outflow Velocity Flow/Cap Link
Node (1/s) (m/s) Vol (m3)
1.000 SA1 2.8 1.486 0.149 0.0351
Infiltration 0.3
Infiltration 0.1
Infiltration 0.0
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Network: Storm Network Shorne
Bowesden Lane
09-07-2026

Results for 10 year Critical Storm Duration. Lowest mass balance: 97.98%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol (m3®) (m?)
15 minute summer PP1 12 74368 0.038 7.1 0.6616 0.0000 OK
600 minute winter  SA1 570 74.348 0.948 1.4 16.8916 0.0000 OK
480 minute winter  SA2 456 74.612 0.112 0.3 3.4326 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3)
15 minute summer PP1 1.000 SA1 5.7 1.519 0.308 0.0528
15 minute summer PP1 Infiltration 0.4
600 minute winter  SA1l Infiltration 0.1
480 minute winter  SA2 Infiltration 0.0
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Network: Storm Network Shorne
CAUSEMY Bowesden Lane

09-07-2026

Results for 30 year +40% CC Critical Storm Duration. Lowest mass balance: 97.98%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol (m3) (m3)
720 minute summer PP1 495 74.530 0.200 3.5 10.0137 0.0000
720 minute summer SA1 495 74.530 1.130 3.4 16.9206 0.0000 OK
960 minute winter SA2 915 74.720 0.220 0.3 6.7325 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3)
720 minute summer PP1 1.000 SA1l -2.0 0.443 -0.107  0.0782
720 minute summer PP1 Infiltration 0.7
720 minute summer SA1l Infiltration 0.1
960 minute winter SA2 Infiltration 0.0
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Network: Storm Network Shorne
Bowesden Lane
09-07-2026

Results for 100 year Critical Storm Duration. Lowest mass balance: 97.98%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol (m3) (m3)
720 minute summer PP1 495 74.530 0.200 3.5 10.0137 0.0000
720 minute summer SA1 495 74.530 1.130 3.4 16.9206 0.0000 OK
960 minute winter SA2 915 74.720 0.220 0.3 6.7325 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3)
720 minute summer PP1 1.000 SA1l -2.0 0.443 -0.107  0.0782
720 minute summer PP1 Infiltration 0.7
720 minute summer SA1l Infiltration 0.1
960 minute winter SA2 Infiltration 0.0
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CAUSEMY Network: Storm Network Shorne
Bowesden Lane
09-07-2026
Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 97.98%
Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol (m3) (m?3)
720 minute winter PP1 570 74776 0.446 3.4 24.8397 0.0000
720 minute winter SA1 570 74777 1377 2.4 16.9598 0.0000 OK
1440 minute summer SA2 1350 74.834 0.334 0.5 10.2036 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3)
720 minute winter PP1 1.000 SA1 -1.9 0.548 -0.102 0.0782
720 minute winter PP1 Infiltration 0.7
720 minute winter SA1 Infiltration 0.1
1440 minute summer SA2 Infiltration 0.0
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Pavement construction

Mortar haunching to
cover and frame to clause E6.7

Access opening restricted to 350 diameter if

depth to invert from cover level is

>1.2m.

Using restricted access cap and sealing ring

slab and chamber unit

Minimum internal dimensions
450mm diameter. See schedule.

Selected as dug backfill \

Base unit to have all connections
with soffit levels set no lower
than that of the main pipe

— If distance from cover level to soffit of pipe is

>1m, access opening shall be restricted to

350mm@ or 300mm x 300mm.
Cover to comply with Clause E2.32

Plastic chambers and rings shall comply with Clause E2.31

Min 2, max 4 courses of Class B
engineering bricks, concrete blocks or
precast concrete cover frame seating rings

Sited in domestic driveways or footways

Cover complying with E2.32

150 thick mass concrete to 150mm deep concrete collar — ==

A JL N U N JL %
‘/
\ L L LT :
75
T
T

-t

?

Joint to be as close as
practical to face of chamber
to permit satisfactory jointing
and subsequent movement.

FIGB 37 -TYPED - TYPICAL PLASTIC INSPECTION CHAMBER

S Minimum 150mm thick thick granular thick

support cover and frame

If distance from cover level to soffit of pipes

Temporarily cap shaft
during construction

| is <1m, access opening shall be restricted
Jﬂ u] to 350mm diameter or 300mm x 300mm

Flexible seal (seal needs to be watertight
and provide a suitable specification for the
details and material)

Flexible seal

Temporarily cap shaft

Minimum internal dimensions
\ 450 mm diameter or 450mm x 450mm

during construction
Sited in domestic gardens

granular type 1sub-base material to Clause

Cover complying with E2.32

Mortar bedding and haunching

E2.43 or GEN3 in-situ concrete surround
to cover and frame

complying with E4.1 and BRE Special

Mortar haunching to
cover and frame \

See schedule for cover type
with frame bedded on mortar

Access opening restricted to 350
diameter if depth to invert from cover

level is >1.2m using
restricted access cap or cover

~=~<<— GEN 3 concrete
surround

150 thick

-

450
Sump

\ Flexible sealing ring

Rocker pipe

—=—— Selected as dug backfill

Joint to be as close as practical
to face of manhole to permit
satisfactory jointing and
subsequent movement. 43

150

Invert of connecting pipe at least
50mm above that of main pipe.

150

and BRE Special Digest 1
between shaft components to be

fitted with watertight seals

digest 1 in accordance with the to Clause E6.7 ‘ ——— Topsoil
manufacturers instruction
Temporarily cap shaft ! If distance from cover level to soffit of pipes
_ during construction ey is <1m, access opening shall be restricted
. u] to 350mm diameter or 300mm x 300mm
(g Flexible seal
\ . Minimum internal dimensions
Rocker pipe Granular ped or GEN3 = \ 450 mm diameter or 450mm x 450mm
complying with E4.1

Joints between base and shaft and

Note: Where the access chamber is in the highway (including any footway) ,the

highway Authority can have specific requirements

Granular beddiing material

Not to scale

FIGURE B 38 - TYPE D - TYPICAL INSPECTION CHAMBER DETAIL

Flexible material construction alternative top details for use in areas of light vehicle

MINIMUM 450mm DIAMETER CHAMBERS IN :-
DOMESTIC DRIVEWAYS (B125) UP TO - 3.0m DEEP
AREAS SUBJECT TO VEHICLE LOADING (D400) UP TO 3.0m DEEP

Rainwater pipe

Soil pipe \

Rainwater adapter

Foundation may need to be ~/

notched locally where
necessary for
pipe location against wall

N1

N \
Rest bend

Short length of {

Joint to be as close as
practical to face of
foundation to permit
satisfactory jointing and
subsequent movement

— 1.

N

loading or landscaped areas

TACO Channel Drain

LT 11T P10 1111

= i S

150
|

Ob‘*iSump Unit
~— GEN 3 mass concrete

base and haunching

SUMP UNIT CHANNEL/SLOT DRAIN DETAIL

pipe cut to suit T
Rest bend
Rest bend bedded on ‘[ 1 D
400x400x150 deep GEN 3 \

concrete base.

Rest bend bedded on
400x400x150 deep GEN 3

concrete base.

RAINWATER DOWN PIPE TO DRAIN

(SURFACE WATER SYSTEM)

Sealing plate 1S1 \

| Insert Job Specific
| siab buid up

Foundation may need to be T

notched locally where
necessary for
gully location against wall

+5
|
|

_ ]
T///{

Rainwater pipe up to 100 diameter

Access gully Hepworth code
SG3/1 of with horizontal back
inletcode SG4/1

Supersleve coupling
(polypropylene)

=

—
L
AN

Bend to suit

Plastic stopper

150 GEN 3
concrete surround

RAINWATER ACCESS GULLY CONNECTION

Scale 1:20 @ A1 - 1:40 @ A3

400mm

800mm

1200mm 1600mm

2000mm

\ 600 long rocker pipe

TYPICAL SOIL VENT PIPE/STUB
STACK/WC DETAIL

Aluminium rodding
point with sealing plate

and safety valve Safety valve

- 300
©

100 GEN 3 concrete

surround

Flexible joint (polypropylene)

45° bend ;
Rocker Pipe

RODDING EYE

(ACO M100D UNIVERSAL SUMP)

Flow

N

7o, A A

SADDLE CONNECTION - PLAN

VIEW

GEN 3
concrete
surround

750

150

Pipe laid to specified falls.
Incoming angle max 60°, min 0°

150

SADDLE CONNECTION SECTION A-A

SCALE 1:20

Domestic/ non heavy traffic
areas only. Max 5 ton.

GEN 3 concrete base minimum 150
thick with sulfate resisting cement,
place chamber in position whilst
concrete is wet in order that it takes
the shape of the chamber base

TYPICAL PLASTIC INSPECTION CHAMBER - CATCHPIT

SDS Geolight storage units (or

Scale: 1:20

Crossfall varies

PERMEABLE PAVING:

Surface course:

Bedding course:

Geotextile:

Sub-base course:

Geotextile:

50mm Laying Coarse (6.3 - 2mm grit) in accordance with Table A.2
— contained in BS EN 7533-13:2009. Same material to be used in

paving joints

Separation Geotextile to be used if fine grit used in laying course.
| Refer to manufacturer guidance

table for grading

— 80mm Thick Permeable Paving Block

— Min 450mm Type 3 sub-base with 30% voids see

— Separation Geotextile

B R R

equivalent) laid bonded horizontally and
vertically wrapped in non woven

geotextile

450

| Proposed Type 3 sub-base

to be taken below the FL.

®

2 ¢
&
= 800
£=
[oX
[
[mn]

N

PERMEABLE PAVING WITH SOAKAWAY DETAIL

SOAKAWAY CONSTRUCTED TO SDS
GUIDANCE AND SPECIFICATIONS -
REFER TO SDS DRAWING E37623_01

Geocomposite vent
CL
R Ir
2%~ R
e . I : Minimum 400mm cover to
SDS Geolight storage units laid bonded / attenuation tanks
horizontally and vertically wrapped in
non woven geotextile
Top of Crates
N o I R RO T ~
I
PIL |
% |
: IL
A A Y ] N

\ 300mm minimum depth underlined soil

drainage media

SDS CRATE SOAKAWAY DETAIL

FOR FURTHER DETAILS

( DO NOT SCALE OFF THIS DRAWING J
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GENERAL NOTES:

1. All dimensions to be checked on site. All details and dimensions relating to
sub-Contractors work must be checked and agreed between the sub-Contractor or supplier
and the general Contractor.

2. This drawing is to be read in conjunction with all relevant Architect's and Engineer's
drawings and specification.

3. The main Contractor is responsible for ensuring the stability of the structure whilst the
works are in progress.

4. Any information given regarding existing underground services is given in good faith
after consultation with the relevant authority. No liability is accepted by the Consultant and
the main Contractor is responsible for obtaining and checking all information and taking
due care and attention whilst undertaking the works.

CDM 2015 RESIDUAL RISKS

1. All areas of live traffic and pedestrian movements shall be subject to appropriate traffic
management barriers and signs.

2. Access points onto live public highway.

3. Unauthorised access to the site must be prevented at all times

4. Existing road drainage to be maintained.

5. Be aware of possible live drainage flows and foul effluent during construction.

The Contractor shall assess and implement a safe working system and equipment (PPE)
as necessary.

The above residual risks are for non-standard hazards. It is assumed that a
competent contractor familiar with the construction of this type of work will be
appointed who will be aware of the standard hazards.
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GENERAL NOTES:

1. All dimensions to be checked on site. All details and dimensions relating to
sub-Contractors work must be checked and agreed between the sub-Contractor or supplier
and the general Contractor.

2. This drawing is to be read in conjunction with all relevant Architect's and Engineer's
drawings and specification.

3. The main Contractor is responsible for ensuring the stability of the structure whilst the
works are in progress.

4. Any information given regarding existing underground services is given in good faith
after consultation with the relevant authority. No liability is accepted by the Consultant and
the main Contractor is responsible for obtaining and checking all information and taking
due care and attention whilst undertaking the works.

CDM 2015 RESIDUAL RISKS

1. All areas of live traffic and pedestrian movements shall be subject to appropriate traffic
management barriers and signs.

2. Access points onto live public highway.

3. Unauthorised access to the site must be prevented at all times

4. Existing road drainage to be maintained.

5. Be aware of possible live drainage flows and foul effluent during construction.

The Contractor shall assess and implement a safe working system and equipment (PPE)
as necessary.

The above residual risks are for non-standard hazards. It is assumed that a
competent contractor familiar with the construction of this type of work will be

appointed who will be aware of the standard hazards.
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