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1.0 Introduction

1.1 This Flood Risk Assessment has been prepared by Glanville Consultants on behalf of
Obsidian Strategic Asset Management Limited, in support of a planning application for a
proposed residential development on land at Mockbeggars Farm, Uckfield, TN22 2EA.

1.2 The purpose of this document is o assess the existing level of flood risk to the site and its
surroundings within the context of the development proposals and to demonstrate
suitable drainage strategies for the disposal of surface and foul water from the
development.

1.3 This assessment has been prepared in accordance with the National Planning Policy
Framework (NPPF) and the Planning Practice Guidance (PPG) to the NPPF. It has also
been prepared with reference to Wealden District Council Level 1 Strategic Flood Risk
Assessment, published in June 2017.

1.4 This assessment was undertaken with reference to information provided and/or published
by the following bodies:

e Ordnance Survey;

e British Geological Survey;

¢ Wealden District Council; and
e Environment Agency.

1.5 This report concludes that the site is not at risk of flooding and can be developed safely
without increasing flood risk elsewhere, and that the development proposals comply with
relevant planning policy concerning flood risk. The report demonstrates that suitable
drainage schemes for the disposal of surface and foul water from the proposed
development can be provided.
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Site Description
Site Location & Description

The site extends to approximately 3.62ha in area and is located within North Uckfield,
approximately 1.3km from Uckfield Town Centre and 1.4km to the south-east of Maresfield
village. The site currently comprises open grassland and is bordered by an ancient
woodland (Round Wood) to the south, existing residential development to the south, east
and north and Mockbeggars Farm to the north-west. London Road is located along the
western boundary of the site, which provides access to/from the site. The approximate
centre of the site is located at Ordnance Survey National Grid reference TQ 47578 23041
and the postcode is TN22 2EA. A plan showing the extent and location of the site is
included in Appendix A.

Existing Watercourses

The closest watercourse designated as a main river by the Environment Agency is the
Shortbridge Stream located approximately 600m to the north-west of the site, flowing in a
south-westerly direction. The Ordnance Survey mapping indicates the presence of a
network of drainage ditches adjacent to the north-west of the site, flowing in a westerly
direction towards Shortbridge Stream.

Topographical Survey

A topographical survey was undertaken by ASC (ref: ASC.21.599, date: August 2021) and
is included at Appendix B. This indicates that the site generally falls from two high points of
approximately 47.77m AOD in the southern corner of the site, and 47.72m AOD in the
south-eastern corner of the site, to a low point of 34.81m AOD, adjacent to London Road
and Mockbeggars Farm.

The LIDAR DTM map of the site, included in Appendix B, verifies the highest ground
elevations to the south and south-eastern corners of the site and also indicates that the
site falls in two different directions; the southern boundary falls northwards, while the
eastern boundary falls westwards. These falls across the northern and southern sides of the
site assist in gravitating any run-off away from the proposed development.

Geological Characteristics

Geological records published by the British Geological Survey (BGS) indicate the entire site
is likely to be underlain by bedrock geology comprising sandstone from the Ardingly
Sandstone Member. There are no superficial deposits recorded on-site. Extracts from BGS
mapping are included in Appendix C.

Soilscapes mapping provided by Cranfield University on behalf of DEFRA shows that the
site of the proposed development falls entirely on HOST soil class 8, which is described as
“Slightly acid loamy and clayey soils with impeded drainage”. This soil type is described as
draining to a local stream network. An extract from Cranfield University “Soilscapes”
website is included in Appendix C.
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Borehole TQ42SE145 - Black House Farm, from BGS records, located approximately 350m
to the north-west of the site, indicates the presence of sandstone from the Ardingly
Sandstone Member, from 6m below ground level, underlaying sandy superficial deposits.
Groundwater was encountered at a depth of 10m below ground level.

Site Visit to Confirm Existing Drainage Regime

A site visit carried out by Glanville Consultants on 7 September 2021 with the objective of
confirming the existing drainage regime. This verified that the topography falls relatively
steeply towards Mockbeggars Farm to the north-west, as shown by the contours on the
topographical survey conducted by ASC, as provided in Appendix B.

In terms of local geology, the landowner confirmed that sandstone bedrock is present
across the site at shallow depth, and this is relatively free draining. There was visible
evidence of the sandstone in those zones where there are steps in ground level at field
boundaries across the site.

Some drainage features in the form of ditches, a pond and pipes were identified in the
farmyard to the north-west of the development site, within the same land ownership.
These drainage features connect to each other before crossing under London Road
further to the north-west and discharge into the watercourse to the west, associated with
a tributary of the Shortbridge Stream. A plan showing the route of these drainage features
is provided in Appendix D.

Groundwater Vulnerability

The Environment Agency (EA) defines Source Protection Zones (SPZs) for groundwater
sources such as wells, boreholes and springs used for public drinking water supply. These
zones show the risk of contamination from any activities that might cause pollution in the
area. The SPZs mapping indicates that the site is not located within a SPZ.

A Nitrate Vulnerable Zone (NVZ) is a conservative designation for areas of land that drain
to nitrate polluted waters or waters which could become polluted by nitrates. The NVZs
mapping indicates that the site is not located within a Surface Water NVZ.

The EA defines Drinking Water Safeguard Zones (SgZs) for water sources used for public
drinking water supply. SgZs are catchment areas that influence the water quality for their
respective Drinking Water Protected Area (Surface Water), which are at risk of failing the
drinking water protection objectives. The site is located within a SgZ (Surface Water).

The bedrock Aquifer Designation Map published by the EA indicates that the bedrock
underlying the site is classed as a Secondary A Aquifer. Secondary A Aquifers are
permeable strata capable of supporting water supplies at a local rather than strategic
scale and in some cases forming an important source of base flow to rivers.

The superficial Aquifer Designation Map published by the EA indicates that the superficial
drift of the site is classed as an Unproductive Strata. Unproductive Aquifers are geological
strata with low permeability that have negligible significance for water supply or river base
flow.
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3.0 Development Proposals

3.1 The proposal comprises the erection of 60 no. residential units, along with associated
infrastructure, including gardens, driveways and car parking, internal access roads that
provide access to/from London Road to the west, open space areas, and a children’s
play area. A plan showing the proposed site layout is included in Appendix E.

3.2 The total impermeable area of the development is approximately 13,323m2, which also
includes the areas allocated to the proposed access road, car parking areas and internall
roads, which will be built using permeable materials. A 10% additional allowance for urban

creep has been included within the proposed impermeable area.

3.3 A breakdown of the impermeable surfaces associated with the proposed development is

shown in Table 1.

Table 1: Proposed Impermeable Surfaces of the Development

Area Description Area (m?)
Roof areas 4,475
Access road and car parking area 7,637
Total (incl. 10% Urban Creep) 13,323

Ref: 002_8210667_AQ_FRA
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Planning Policy and Guidance

Set out below is a summary of the national and local planning policy and guidance
relating to flood risk and surface water management that are relevant to the
development proposals.

National

At a national level, the National Planning Policy Framework (NPPF) and the Planning
Practice Guidance (PPG) to the NPPF ensure flood risk is taken into account at all stages
of the planning process, to avoid inappropriate development in areas at risk of flooding
and to direct development towards areas at lowest flood risk. The NPPF retains a risk
based approach to the planning process and defines four Flood Zones to be used as the
basis for applying the sequential test to consider a development in terms of Flood Risk
Vulnerability Classifications, which define the type of development that is considered
appropriate within each zone.

The NPPF establishes the Flood Zones as the starting point for assessment with the
overarching aim fo steer new development to areas with the lowest probability of
flooding. The Flood Zones are defined as follows:

Flood Zone 1 (Low Probability) comprises land assessed as having a less than 1 in 1,000
annual probability of river or sea flooding (<0.1%).

e Flood Zone 2 (Medium Probability) comprises land assessed as having between a 1 in
100 and 1 in 1,000 annual probability of river flooding (1% - 0.1%), or between a 1in
200 and 1 in 1,000 annual probability of sea flooding (0.5% — 0.1%) in any year.

¢ Flood Zone 3a (High Probability) comprises land assessed as having a 1in 100 or
greater annual probability of river flooding (>1%), or a 1 in 200 or greater annual
probability of flooding from the sea (>0.5%) in any year.

¢ Flood Zone 3b (The Functional Floodplain) comprises land where water has to flow or
be stored in times of flood.

Local Policy and Guidance
Wealden District Council Strategic Flood Risk Assessment (SFRA) — June 2017.

This 2017 Level 1 Strategic Flood Risk Assessment (SFRA) aims to collect and present
information to define flood risk within Wealden District and make recommendations for
policies and guidance for the effective management of flood risk to property and life. The
SFRA includes flood maps covering the entire district as well as strategic development sites
and key settlements. It also summarises the flood risk from each source of flooding within
the district.
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Sources of Potential Flooding

Flood risk to the site has been considered from all likely sources of flooding, as defined in
the NPPF and the Planning Practice Guidance to the NPPF. These include tidal, artificial
sources (reservoir), fluvial, surface water, sewer and groundwater. The following
paragraphs consider flood risk to the site from all these sources.

Tidal

Given that there is no tidally influenced watercourse on or within the vicinity of the site,
tidal flooding is not an issue that would prevent the development of the site.

Fluvial

The EA publishes its Flood Map for Planning on the GOV.UK website, which shows the
maximum extent of fluvial flooding. The mapping indicates that entire site is located within
Flood Zone 1, beyond the limits of the 1in 1,000 year fluvial flood event (<0.1%). An extract
from the GOV.UK flood map for planning is included in Appendix F.

It is therefore considered that the risk of fluvial flooding to the development is very low and
fluvial flood risk is not an issue that would prevent or constrain the development of the site
to any extent.

Surface Water

The EA publishes a Flood Risk from Surface Water map on the GOV.UK website which
indicates the predicted risk of surface water flooding if rainwater does not drain away
through normal drainage systems or soak intfo the ground. The mapping indicates that the
vast majority of the site is at ‘very low’ risk of surface water flooding, with an annual
probability of flooding of less than 1:1,000. There are two small and isolated overland flow
paths to the south-western side of the site towards London Road and to the north-western
corner of the site, at ‘low’ (between 1:100 and 1,000 annual probability) risk of surface
water flooding. An exfract from the GOV.UK surface water flood map is included in
Appendix G.

Artificial Sources (Reservoir)

EA publishes indicative mapping on the GOV.UK website which shows the maximum
extent of reservoir flooding in the unlikely event that a reservoir should fail. The mapping
indicates that the entire the site is located outside of a reservoir flood risk area. Therefore,
reservoir flooding is not considered to be an issue that would prevent the development of
the site for its infended end use.

Sewer

The Wealden District Council SFRA (2017) indicates that historical incidents of sewer
flooding are detailed by Southern Water in their Sewer Incident Report Form (SIRF). This
database records incidents of flooding relating to public foul, combined or surface water
sewers and displays which properties suffered flooding. According to the SFRA, no
incidents of sewer flooding have been recorded within Uckfield.
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It is therefore reasonable to conclude that the risk of sewer flooding to the site is low and is
not an issue that would prevent the development of the site for ifs intfended use.

Groundwater

The Wealden District Council SFRA (2017) provides a mapping of the whole borough
showing the areas of groundwater concern. This data provided by East Sussex County
Council shows where geological and hydrogeological conditions indicate that
groundwater is a concern. It does not show the likelihood of groundwater flooding
occurring at any particular return period.

The SFRA states that there are large areas of Wealden that are shown to be areas of
groundwater concern. In the High Weald, the steep topography and impermeable
geology limit the areas of groundwater concern to the fluvial river basins, where high
water tables in alluvial deposits can lead to groundwater flood risk. However, the
groundwater concern is more prevalent in the north and south of the district. In the north
of Wealden, a sandstone geology acts as a secondary aquifer with the potential to hold
water within the rock. During high water table periods these areas are af risk of
groundwater flooding to basements and at the surface. To the south of the district, large
areas of the Low Weald are shown to be in an area of groundwater concern.

In addition, the SFRA states that groundwater flood risk is considered the most prevalent
source of flood risk across Wealden and as such, special consideration of this should be
made as part of development management decisions within the district. The areas of
groundwater concern should be used to indicate where groundwater flood risk
considerations should be made as part of the planning process. The SFRA shows the
proposed development site located within an area of groundwater concern.

Historic Flooding

The Wealden District Council SFRA (2017) includes historical flood records and indicates
between 21 and 50 historical flood incidents have been recorded in Uckfield town.
However, the SFRA does not indicate that those historical flood incidents were specifically
recorded within the site boundary.

Summary
With the exception of surface water and groundwater flooding, the site is at low risk from

all sources of flooding examined. These sources of flooding are considered in more detail
in Section é.
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Flood Risk Assessment

Fluvial

The NPPF encourages a sequential, risk-based approach to determine the suitability of
land for development. This document advises that the development of sites within Flood
Zone 1 should be given preference where available.

Table 2 of the Planning Practice Guidance to the NPPF categorises different types of
development info five flood risk vulnerability classifications:

e Essential Infrastructure;

e Highly Vulnerable;

¢ More Vulnerable;

e Less Vulnerable; and

*  Water Compatible Development.

The NPPF classifies the proposed residential use as being ‘More Vulnerable'. Table 3 of the
PPG states that ‘More Vulnerable' development is compatible with Flood Zones 1 and 2,
without the need to apply the Excepftion Test.

As discussed in Section 5 of this report, the entire site is located within Flood Zone 1. Table 3
of the PPG states that all land uses are appropriate within Flood Zone 1. Therefore, the
residential use proposed is compatible with the flood zone of the site and developing the
site for its infended purpose is considered appropriate in terms of flood risk. As such, no
mitigation measures are required in respect of fluvial flooding, and the Sequential and
Exception Tests do not need to be applied to this development.

Surface Water

The risk of surface water flooding to the majority of the site is very low. However, two small
and isolated overland flow paths to the south-western side and to the north-western
corner of the site, flowing towards London Road, indicate a low risk of surface water
flooding.

The proposed surface water drainage strategy will drain the site effectively and offer
protection against surface water flooding by providing a positive drainage system, which
will intercept overland flows generated within the site. The drainage system will be
designed to ensure that no flooding takes place up to and including the design rainfall
event (1 in 100-year return period), with additional capacity within the system to allow for
the potential future effects of climate change.

Therefore, after applying the drainage strategy (see Section 7), surface water flooding is
not considered to be an issue that would prevent the development of the site for its
infended end use.
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Groundwater

The SFRA shows the proposed development site located within an area of groundwater
concern, as shown in Section 4. Properties with subsurface structures such as basements
and utility ducts will be at greater risk of groundwater flooding. However, no basements
are proposed for dwellings within the development. Therefore, the only possibility of
groundwater affecting the proposed development would be if groundwater emerges
from the surface. However, BGS sorehole records, described in Section 2, indicate
groundwater levels at 10m below ground level in the nearby borehole. In addition, the
provision of a positive drainage system will enable any groundwater that should emerge
to drain away.

Therefore, groundwater is not considered to be an issue that would prevent the
development of the site for its infended end use.

Other Sources
A review of sources of potential flooding in Section 5 of this assessment has concluded

that there is a very low risk to the proposed development from all other sources of flooding
examined. As such, no specific flood risk mitigation measures will be necessary.
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Surface Water Drainage

The PPG recommends that priority should be given to the use of Sustainable Drainage
Systems (SuDS) as they are designed to control surface water run-off where it falls and
mimic natural drainage characteristics as closely as possible. Source control techniques
will be incorporated into the drainage strategy to ensure that surface water run-off is
managed as close to source as possible. Sustainable drainage systems (SuDS) also provide
opportunities for the following:

e Reducing the causes and impacts of flooding;

e Removing pollutants from urban run-off at source; and

e Combining water management and green space with benefits for amenity,
recreation and wildlife.

SuDS encompass a wide range of drainage technigques intfended to minimise the rate of
discharge, volume and environmental impact of run-off and include:

e pervious pavements;

¢ swales and basins;

e greenroofs and rainwater reuse;

e infiltration trenches and filter drains; and
e ponds and wetlands.

The Building Regulations part H3 stipulates that rainwater from roofs and paved areas is
carried away from surface to discharge to one of the following, listed in order of priority:

a) An adequate soakaway or some other adequate infiltration system; where that is not

practical;
b) A watercourse; or, where that is not practical
c) Asewer.

Proposed Surface Water Drainage Strategy

Infiltration-based drainage techniques, such as porous paving or soakaways, are highest
in the hierarchy due to the ability for close to source dispersion of surface water. These
techniques are considered the closest solution to mimic the natural drainage of
undeveloped sites.

The BGS Infiltration SuDS GeoReport shown in Appendix H indicates that the southern and
eastern side of the site is highly compatible for infiltration SuDS with groundwater likely to
be more than 5m below ground level throughout the year, while the subsurface on the
western side of the site is potentially suitable for infiltration SuDS, although the design will
be influenced by the ground conditions, and groundwater is also likely to be less than 3m
below the ground surface for at least part of the year. The BGS GeoReport also indicates
that bedrock deposits are likely to be free draining.

During the site visit carried out by Glanville Consultants as described in Section 2, the
landowner confirms the presence of sandstone bedrock throughout the site at shallow
depth, which is relatively free draining.
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Also as shown in Section 2, Soilscapes mapping indicates the impeded drainage nature of
the superficial deposits underlying the site. Therefore, infiltration techniques may be
feasible through the bedrock (sandstone) and would be the most appropriate solution to
mimic the natural drainage of the undeveloped site if this proves to be the case.

An infiltration-based drainage strategy has been developed for the proposals (Option 1)
based on typical infiltration rates for the underlying soil type. Soakage tests will be
undertaken on-site at the appropriate stage of the development process to verify the
feasibility of infiliration techniques, provide rates for detailed design purposes and
establish an appropriate stand-off distance from foundations.

In the absence of infiliration, discharge to an alternative receptor — watercourse or sewer
—would be needed to provide the means of disposal of surface water run-off. In this case,
the most appropriate receptor is the existing ditch and pipe network located in the
adjacent farmyard to the north-west of the development site, identified during the site visit
as described in Section 2, with connectivity to a watercourse downstream (a tributary of
Shortbridge Stream). Therefore, if infiliration techniques are proven to be unfeasible, an
alternative drainage strategy (Option 2) has been devised for the proposed development
that involves detaining run-off on site and releasing it at an attenuated rate, no greater
than the equivalent greenfield run-off rate, to the downstream drainage network.

The proposed strategies strive to utilise sustainable drainage techniques in accordance
with the guidance described in CIRIA document C753 ‘The SuDs Manual’ (2015) to
accommodate run-off from all rainfall events up to and including the 1 in 100-year event,
with a 40% allowance for climate change.

Option 1 - Infiltration Proposal

For the first proposal, two infiltration basins will be used to attenuate surface water run-off
from the proposed roof areas prior discharging to the underlying soil strata, with no direct
discharge off-site. These infiliration basins will be established to the north of Plot 20 and
Plot 36.

The main surface water drainage system will be designed to adoptable standards in
accordance with Sewers for Adoption (7t Edition) to ensure a robust design. This drainage
system will be designed to collect run-off from the roofs of dwellings and garages.

Surface water run-off from the roof areas will be collected via gutters and discharged via
downpipes directly into collectors towards the drainage pipe, located beneath the
proposed access road, towards the infiliration basins. In addition, water butts could be
incorporated on-site and used to collect rainwater from the roof area, where appropriate.
These structures would provide additional attenuation and water for reuse and would
reduce the volume of water discharging to the system.

Run-off from the proposed car parking area and access road will be managed via porous
paving (i.e. a gravel surface and porous sub-base material), discharging through the
footprint of the paved area to the underlying strata via infiltration and providing treatment
for pollution prevention. The sub-base layer has been designed to be 300mm thick with a
minimum 30% void ratio.

Ref: 002_8210667_AQ_FRA 11 Issue 2: 17 January 2022



Glanville

7.15

7.16

7.17

7.18

7.19

7.20

7.21

The CIRIA document C753 ‘The SuDS Manual’ (2015) indicates that typical infiltration rates
for loamy sands vary from 0.36m/h to 0.108m/h. Therefore, in the absence of the site-
specific infiliration testing, a reasonable value of 0.108m/h has been used for the purposes
of developing a surface water drainage strategy. Infiltration has been assumed only
through the base of the infiltration basins to reach the underlying sandstone bedrock and
provide in furn a robust drainage design.

The results from the MicroDrainage model show that two infilfration basins with base areas
between 88.3m2 and 153.8m?2, 1Tm deep and with sides slope of 1/3, making a top area
between 220m2 and 314m2 respectively, are suitable to accommodate the 1:100 year
event plus 40% climate change. The infiliration basins would reach a maximum flood
depth between 0.809m and 0.766m, as well as maximum storage volume between 110m3
and 162m3, associated with the critical storm durations of 240 minutes and 360 minutes
Winter storm. The system would drain from full fo half full within 24 hours, in line with CIRIA
C753 (2015) regulations. The hydraulic calculations are included in Appendix I.

In addition, results from the MicroDrainage model show that a gravel sub-base layer of 3m
wide per 10m unif length would be capable of managing run-off from the access road
itself during the 1:100 year event plus 40% climate change. A maximum longitudinal slope
of 1:20 has been assumed at the base level of the permeable driveway’s sub-base layer.
The gravel sub-base layer would reach a maximum flood depth of 0.298m. The hydraulic
calculations are also included in Appendix |.

The infiltration basins will be located a minimum of 5m away from building foundations in
accordance with Building Regulations Part H.

Option 2 — Aftenuation Proposal

For the second option, surface water run-off from the development site will be managed
by two attenuation basins located at the same locations of the abovementioned
infiltration basins as demonstrated in the infiltration proposal (i.e. to the north of Plot 20
and Plot 36), to provide storage prior discharging into the existing pipe network currently
located in the adjacent farmyard to the north-west of the development site, and then
into the tributary of the Shortbridge Stream.

The main surface water drainage system will be designed to adoptable standards in
accordance with Sewers for Adoption (7t Edition) to ensure a robust design. This drainage
system will be designed to collect run-off from the roofs of dwellings and garages, as well
as the internal access road and car parking areas.

Roof water will be collected via gutters and discharged via downpipes directly into
collectors towards the proposed surface water drain and be conveyed towards the
attenuation basins, before discharging into the aforementioned pipe network, via outflow
confrol. Water butts could also be incorporated on-site and used to collect rainwater from
the roof area, which would provide additional attenuation and water for reuse and would
reduce the volume of water discharging to the system.
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The proposed access road and car parking areas are proposed to be constructed with
permeable surfacing and a lined/tanked sub-base constructed with a minimum 30% void
ratio. The proposed access road will drain under their own footprint into the porous sub-
base beneath. This construction will provide a first level of water quality freatment. Run-off
will then be discharged from the permeable pavement sub-base layer into dry swales /
French drains, located adjacent to the access road, through collection tanks, where
additional water treatment will be provided. Surface water run-off from the swales will
then be intercepted and collected through a perforated pipe, located beneath the
swale (i.e. French drain), and be conveyed towards the surface water drain along the
proposed internal road towards the attenuation basins.

It should be noted that due to the topography of the site, as well as space constraints to
establish swales / French drains in certain zones, surface water run-off from these areas will
then be intercepted and collected through a perforated pipe, located in a french
beneath the permeable pavement sub-base layer, with gravel around the pipe which will
connect to the pavement, thereby allowing water to flow info the pipework downstream
towards the attenuation basins.

Greenfield run-off rates for the proposed development site have been calculated in
accordance with the methodology provided in DEFRA document “Interim Code of
Practice for Sustainable Drainage Systems” (ICoPS) (July 2004). Results show a value
related to the mean annual flood flow from the site (i.e. QBAR) of approximately 6.8I/s for
the total impermeable area of the site. Greenfield run-off rates are shown in Appendix J.

The results from the MicroDrainage model show that two attenuation basins with base
areas between 296m2 and 274m2, approximately 1.4m deep and with sides slope of 1/3,
making a top area between 600m?2 and 57é6m?2 respectively, are suitable to
accommodate the 1:100 year event plus 40% climate change. The attenuation basins
would reach a maximum flood depth between 1.18m and 1.2m, as well as maximum
storage volume between 494m3 and 478m3, associated with the critical storm duration of
960 minutes Winter storm. The hydraulic calculations are included in Appendix K.

The design utilises two Hydro-Brake vortex flow controls, to attenuate surface water run-off
from the proposed development. Hydro-Brake Optimum® is a very robust low
maintenance solution as it has no moving parts, nor does it require power — operating
solely due to the flow of water through the unit. This flow control is accepted by a number
of UK water companies, the Environment Agency and many Lead Local Flood Authorities
for its accuracy of flow control and low maintenance requirements. To achieve the
required outflow rates, as well as reduced the blockage risk, the units selected have an
86mm orifice size (MD-SHE-0086-3500-1200-3500) and a 83mm orifice size (MD-SHE-0083-
3300-1200-3300), but as they are located within a chamber with a sump, this dimension is
noft likely to give rise to any undue maintenance burden.

MicroDrainage shows a total maximum outflow rate of 6.8l/s for the 1:100 year+40%CC
rainfall event. Therefore, run-off from the site has been limited to the target run-off rate of
6.8l/s for all return periods up to the 100 year design rainstorm plus 40% climate change.
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7.29

7.30

7.31

7.32

7.33

7.34

7.35

7.36

Summary

The Building Regulations Part H indicates infiliration-based techniques as the highest
priority for surface water disposal. However, in the event that run-off disposal via infilfration
is not feasible, attenuated surface water run-off will be discharged into the existing pipe
network located in the adjacent farmyard to the north-west of the development site, and
then into the Shortbrige Stream fributary. Therefore, both surface water drainage
proposals are in accordance with Building Regulations Part H.

The proposed drainage strategies for the disposal of surface water are presented in
Appendix L.

As aresult of the development, flood risk will not increase either on-site or elsewhere.
Pollution Control

Pollution control measures are designed to minimise the fransmittal of any pollutants
collected by run-off flowing over impermeable areas.

Table 26.2 of The SUDS Manual indicates the minimum treatment indices for contributing
pollution hazards for different land use classifications. The treatment indices for the land
uses proposed within the development are shown in Table 2. To deliver adequate
treatment, the selected SuDS components should have a total pollution mitigation index
(for each contaminant type) that equals or exceeds the pollution hazard index. Table 3
indicates the SuDS mitigation indices for the permeable pavement, dry swales / French
drains and attenuation basins. The infiltration basins have been considered as a layer of
dense vegetation underlain by a soil with good contaminant attenuation potential of at
least 300mm in depth.

The pollution indices in Table 2 should be compared with the mitigation indices in Table 3
and the following formulae applied:

Total SuDS Mitigation Index = Pollution Hazards Index (for each contaminant type)
Total SuDS Mitigation Index = 1st Stage Mitigation Index + 0.5 (2nd Stage Mitigation Index)

For a residential development, roof run-off has very low hazard potential and run-off from
low traffic roads also has low hazard potential.

From inspection of Tables 2 and 3, permeable pavement in isolation is sufficient to
mitigate pollution risk from individual driveways, residential car parks, low traffic roads and
non-residential car parking with infrequent change.

In addition, sediment sumps or catch pits should be included within the design
immediately upstream of the SuDS features, which may thereby improve the quality of
run-off to surface waters and groundwater.
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Table 2: Pollution Hazard Indices

Glanville

Requirements Pollution Hazard Indices
Catchment Type Pollution for Discharge
o Hazard Level | to groundwater | Suspended Metals Hydro-
/ surface water solids carbons
Removal of
Residential roofs Very Low gross solids and 0.2 0.2 0.05
sediments only
Individual property
driveways, low
fraffic roads (e.g. Simple inde
! (€9 Low MpIe Inaex 0.5 0.4 0.4
cul-de-sacs, home approach
zones and general
access roads)
Table 3: SuDS Mitigation Indices
SuDS Mitigation Indices
Type of SuDS Suspended
P usp i Metals Hydrocarbons
solids
Permeable pavement 0.7 0.6 0.7
Swale 0.5 0.6 0.6
Detention basin 0.5 0.5 0.6
A layer of dense vegetation
nderlain by a soil with good
v l. Y o .g . 0.6 0.5 0.6
contaminant attenuation potential
of at least 300mm in depth

Maintenance

7.37

7.38
the development.

Table 4: SuDS Maintenance Schedule

All of the proposed SuDS will be the responsibility of and maintained by the future
occupiers or a management company.

Table 4 shows the maintenance schedule to manage the drainage components within

Drainage
9 Inspection and Maintenance Frequency
Feature
Flow control Inspect and remove any sediment / debris. Annually
structure .
. Occasional (as
(Hydro-Brake | Inspect flows controls and repair as necessary. .
. required)
or similar)*
Brushing and vacuuming of surface to remove
detrimental materials such as delbris, dirt and Annually
Permeable .
sediment.
pavements — - -
Stabilise / mow adjacent verges and remove weeds | Occasional (as
from pavement surface. required)

Ref: 002_8210667_AQ_FRA
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landscaping maintenance schedule to prevent
‘choking’ and maintain biodiversity.

Inspect infiltration surfaces for compaction and
ponding

Rehabilitate infiltration surface using scarifying and
spiking techniques if performance deteriorates

Drainage . o
9 Inspection and Maintenance Frequency
Feature
Ensure paving dewaters after rain and between
storms: check joints for sedimentation; mechanically .
. . As required
clean or jet wash and sweep surface free from silt,
etc; refill joints with sealing grit.
Inspect and repair any rutting and cracked or Occasional (as
broken blocks and replace lost jointing material. required)
Occasional (ever
Rehabilitate surface and upper substructure. ( Y
10-15 years)
Monthly, or as
Remove any litter / deloris . Y
required
Cut grass and manage other vegetation, reseeding | Monthly, or as
areas of poor growth as appropriate required
Inspect and clear inlets and outlets of an
Swales P ! v y Annually
blockages.
Monthly, or as
Inspect surfaces for silt accumulation. . 4
required
Inspect for evidence of uneven surfacing or erosion
. . Annually
and relevel/repair as appropriate
Inspect for signs of clogging and remove any litter /
debris found.
Inspect and clear inlet of any blockages.
Inspect banksides for evidence of physical damage
and repair as appropriate.
. . Check sediment level and remove any excess.
Infiltration — ) Regularly, as
. Cut and freat vegetation in accordance with .
basin required

Attenuation

Inspect for signs of clogging and remove any litter /
debris found.

Inspect and clear inlets and outlets of any
blockages.

Regularly, as

basin Inspect banksides for evidence of physical damage required
and repair as appropriate.
Check sediment level and remove any excess.
Hardstandin Sweep regularly to prevent silt being washed off the
9 Preg yiop 9 Frequently
areas surface.

Conventional
pipe network

Inspect and remove any sediment / debris or root
ingress.

Monthly or as
required

Manholes
and
catchpits

Inspect manholes and for any signs of blockages.
Clean, jet, and empty as required

Check, clean and empty catchpits as required to
remove debris and sediment

Annually or as
required

*Refer to manufacturer’s guidance for specific maintenance instructions.

Ref: 002_8210667_AQ_FRA

16

Issue 2: 17 January 2022




Glanville

8.0

8.1

8.2

8.3

8.4

8.5

8.6

8.7

Foul Water Drainage

The peak flow from 60 no. dwellings has been calculated at 2.91/s in accordance with the
methodology provided within Sewers for Adoption (7t Edition).

Foul effluent from the proposed development site is proposed to be drained to a new
adoptable pumping station established to the north of Plot 20. Effluent would then be
pumped along London Road towards Southern Water's 150mm diameter public foul
sewer, located approximately 350m to the south of the proposed pumping station, via a
direct connection between manholes ref: 5602 and 5604. Southern Water records are
shown in Appendix M.

An adoptable pumping station of the size required to serve the scheme would be 12m
long by 8m wide in terms of the total compound size and the wet well would need to be
located a minimum of 15m from the nearest habitable building.

Foul water from the proposed development will be collected by a sealed drainage
system, separate to the surface water drainage system, and discharged via the
abovementioned adoptable pumping station.

Sewers for Adoption (7t Edition) states that sewers or lateral drains with a nominal internall
diameter of 100mm, or a lateral drain serving ten or less properties should be laid to a
gradient no flatter than 1:80 for self-cleaning purposes. However, the proposed foul water
network employs 150mm sewers, thereby reducing the gradient required.

The pumping station will be established to the north of Plot 20, with a cover level of 37.4m
AOD and an invert level of the inlet pipe of 35.25m AQOD (i.e. 1.45m bgl). Assuming a
maximum gradient of 1in 135 for the 150mm sewers, as well as a minimum cover depth of
1.2m, analysis using MicroDrainage software confirms the feasibility for the collection and
removal of foul water from the development through the proposed drainage network. The
supporting hydraulic calculations are included in Appendix N whilst the proposed foul
water drainage strategy is presented in Appendix O.

Infrastructure charging means that Southern Water, as local sewerage undertaker, is
obliged to accept foul water flows generated by development and fund any network
improvements that may be required to provide the necessary capacity via infrastructure
charges received from the developer. As such, foul capacity should not be a constraint to
development.
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9.0

9.1

9.2

9.3

9.4

9.5

9.6

9.7

9.8

9.9

9.10

Summary and Conclusions
Summary

This Flood Risk Assessment has been prepared by Glanville Consultants on behalf of
Obsidian Strategic Asset Management Limited, in support of a planning application for a
proposed residential development on land at Mockbeggars Farm, Uckfield, TN22 2EA.

This assessment has been prepared in accordance with the requirement of National
Planning Policy Framework (NPPF), Planning Practice Guidance (PPG), flood risk and
drainage guidance and with reference to the relevant Strategic Flood Risk Assessments.

The site is located entirely within Flood Zone 1, beyond the limits of the 1 in 1,000 year
fluvial flood event (<0.1%) and at very low risk from all sources of flooding examined. The
risk of surface water flooding to the majority of the site is very low, but two small and
isolated overland flow paths to the south-western side and to the north-western corner of
the site, flowing towards London Road, indicate a low risk of surface water flooding.

The proposed surface water drainage strategy will offer protection against surface water
flooding by providing a positive drainage system, which will intercept overland flows
generated within the site. Therefore, surface water flooding is not considered to be an
issue that would prevent the development of the site for its infended end use.

It is anticipated, based on geological records, that infiltration will provide a feasible
means of disposal for surface water. Soakage tests will be undertaken at the appropriate
time to confirm the feasibility of infiltration, provide rates for detailed design purposes, and
establish an appropriate stand-off distance.

In the event that infiliration techniques are not feasible, an alternative drainage strategy
has been devised for the development that involves detaining run-off on site and
releasing it at an attenuated rate, no greater than the equivalent greenfield run-off rate,
to the existing drainage network currently located in the adjacent farmyard to the north-
west of the development site, and then into a tributary of the Shortbridge Stream.

The proposed surface water drainage strategies utilise sustainable drainage techniques to
accommodate surface water run-off from the site for all rainfall events up to and
including the 1:100 year+40%CC event, without flooding from surface water. Flood risk will
not increase either on-site or elsewhere due to the proposed development.

The drainage strategy employed will also degrade pollutants, thereby improving the
quality of surface water discharged to ground and/or the watercourse.

A maintenance plan has been proposed to ensure the proposed drainage components
are appropriately maintained in perpetuity, in accordance with the relevant guidance
and standards.

Foul water from the proposed development will be drained to a new adoptable pumping
station, whereby effluent would be pumped along London Road towards Southern
Water's public foul sewerage network, with the point of connection located
approximately 350m to the south of the proposed pumping station.
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Conclusion
92.11 In conclusion, this report has demonstrated that the proposed development:

e isin accordance with the National Planning Policy Framework;

¢ will not be at an unacceptabile risk from fluvial flooding or other sources;

¢ will notincrease flood risk elsewhere; and

¢ willemploy a surface water drainage strategy based on the principles of sustainable
drainage.

e foul water disposal to the existing public foul sewer in London Road, to the south of the
site, is feasible.

9.12  Therefore, the proposals are considered to fully comply with National, Regional and Local
planning policy in respect of flood risk and surface water drainage.
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Appendix A

Location Plan
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Topographical Survey and LiDAR DTM
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Geological Mapping and Soilscapes Mapping
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Drainage Mark-ups from Site Visit
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Adrian Quigley

Glanville Consultants

Unit 3

Grovelands Business Centre
Boundary Way

Hemel Hempstead Industrial Estate
Hemel Hempstead

HP2 7TE

Infiltration SuDS GeoReport:

This report provides information on the suitability of the
subsurface for the installation of infiltration sustainable
drainage systems (SuDS). It provides information on the properties
of the subsurface with respect to significant constraints,
drainage, ground stability and groundwater quality protection.

Report Id: BGS 319794/25659
Client reference: 8210667
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Point centred at: grid reference obtained from Ordnance Survey AddressPoint

Date: 06 September 2021 Page: 2 of 25
© UKRI, 2021. All rights reserved. BGS Report No:
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Assessment for an infiltration sustainable
drainage system

Introduction

Sustainable drainage systems (SuDS) are drainage solutions that manage the volume
and quality of surface water close to where it falls as rain. They aim to reduce flow rates
to rivers, increase local water storage capacity and reduce the transport of pollutants to
the water environment. There are four main types of SuDS, which are often designed to
be used in sequence. They comprise:

o source control: systems that control the rate of runoff

o pre-treatment: systems that remove sediments and pollutants

o retention: systems that delay the discharge of water by providing surface storage
o infiltration: systems that mimic natural recharge to the ground.

This report focuses on infiltration SuDS. It provides subsurface information on the
properties of the ground with respect to drainage, ground stability and groundwater
quality protection. It is intended principally for those involved in the preliminary
assessment of the suitability of the ground for infiltration SuDS, and those involved in
assessing proposals from others for sustainable drainage, but it may also be useful
to help house-holders judge whether or not further professional advice should be
sought. If in doubt, users should consult a suitably-qualified professional about the
results in this report before making any decisions based upon it.

This GeoReport is structured in two parts:
o Part 1. Summary data.
Comprises three maps that summarise the data contained within Part 2.
o Part 2. Detailed data.
Comprises a further 24 maps in four thematic sections:

o Very significant constraints. Maps highlight areas where infiltration may
result in adverse impacts due to factors including: ground instability
(soluble rocks, non-coal shallow mining and landslide hazards); persistent
shallow groundwater, or the presence of made ground, which may
represent a ground stability or contamination hazard.

o Drainage potential. Maps indicate the drainage potential of the ground, by
considering subsurface permeability, depth to groundwater and the presence
of floodplain deposits.

o Ground stability. Maps indicate the presence of hazards that have the
potential to cause ground instability resulting in damage to some buildings
and structures, if water is infiltrated to the ground.

o Groundwater protection. Maps provide key indicators to help determine
whether the groundwater may be susceptible to deterioration in quality as a
result of infiltration.

Date: 06 September 2021 Page: 3 of 25
© UKRI, 2021. All rights reserved. BGS Report No:
BGS_319794/25659
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This report considers the suitability of the subsurface for the installation of infiltration
SuDS, such as soakaways, infiltration basins or permeable pavements. It provides
subsurface data to indicate whether, and which type of infiltration system may be
appropriate. It does not state that infiltration SuDS are, or are not, appropriate as this
is highly dependent on the design of the individual system. This report therefore
describes the subsurface conditions at the site, allowing the reader to determine the
suitability of the site for infiltration SuDS.

The map and text data in this report is similar to that provided in the ‘Infiltration SuDS
Map: Detailed’ national map product. For further information about the data, consult
the ‘User Guide for the Infiltration SuDS Map: Detailed’, available from
http://nora.nerc.ac.uk/16618/.

Date: 06 September 2021 Page: 4 of 25
© UKRI, 2021. All rights reserved. BGS Report No:
BGS_319794/25659
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PART 1: SUMMARY DATA

This section provides a summary of the data.

In terms of the drainage potential, is the ground suitable for infiltration SuDS?

Contains OS data © Crown Copyright and
database right 2021

Highly compatible for infiltration SuDS. The subsurface
is likely to be suitable for free-draining infiltration SuDS.

Probably compatible for infiltration SuDS. The
subsurface is probably suitable although the design
may be influenced by the ground conditions.

Opportunities for bespoke infiltration SuDS. The
subsurface is potentially suitable although the design
will be influenced by the ground conditions.

Very significant constraints are indicated. There is a
very significant potential for one or more hazards
associated with infiltration.

Is ground instability likely to be a problem?
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Increased infiltration is very unlikely to result in ground
instability.

Ground instability problems may be present or
anticipated, but increased infiltration is unlikely to result
in ground instability.

Ground instability problems are probably present.
Increased infiltration may result in ground instability.

Contains OS data © Crown Copyright and
database right 2021

There is a very significant potential for one or more
geohazards associated with infiltration.

Is the groundwater susceptibl

e to deterioration in quality?
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Contains OS data © Crown Copyright and
database right 2021

The groundwater is not expected to be especially
vulnerable to contamination.

The groundwater may be vulnerable to contamination.

The groundwater is likely to be vulnerable to
contaminants.

Made ground is present at the surface. Infiltration may
increase the possibility of remobilising pollutants.

Date: 06 September 2021
© UKRI, 2021. All rights reserved.
BGS_319794/25659
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PART 2: DETAILED DATA
This section provides further information about the properties of the ground and will

help assess the suitability of the ground for infiltration SuDS.

Section 1. Very significant constraints
Where maps are overlain by grey polygons, geological or hydrogeological hazards

may exist that could be made worse by infiltration. The following hazards are

considered:
e soluble rocks
e landslides
e shallow mining
e shallow groundwater
e made ground

For more information read ‘Explanation of terms’ at the end of this report.

Soluble rock hazard

;l N“//ié . ¢ Very significant soluble rock.hazard. o
IR B &/éjx Soluble rocks are present with a very significant
2 Nee .- \Q = possibility of localised subsidence that could be initiated
o\ o B or made worse by infiltration. The site investigation
. zégd!ftt‘s‘ Cdommon should consider whether the potential for or the
Y. consequences of subsidence as a result of infiltration are
so? o significant.
3 ﬂJngIes Cross_j;
) %f, ' Very significant soluble rock hazards are not present;
(”\\\/@V \ however this hazard may still need to be considered.
- See Part 3.

Contains OS data © Crown Copyright and
database right 2021

Landslide hazard

Very significant landslide hazard.
i% A Q@\\ Slope instability problems are almost certainly present
/ E o et | and may be active. An increase in moisture content as a
3 uo‘ . result of infiltration may cause the slope to fail. The site
&‘> zé\udgett‘s‘ Common investigation should consider whether the potential for or
\ ) ” ; the consequences of landslide as a result of infiltration
co? : are significant.
3 ﬂJngIes Cross_j;
) eﬁf, ' Very significant landslide hazards are not present;
é”\\/p“ however this hazard may still need to be considered.
See Part 3.

Contains OS data © Crown Copyright and
database right 2021

Date: 06 September 2021 Page: 6 of 25
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Shallow mining hazard
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Very significant mining hazard.

Shallow mining is likely to be present with a very
significant possibility of localised subsidence that could
be initiated or made worse by increased infiltration. Also,
infiltration may increase the possibility of remobilising
pollutants. The site investigation should consider
whether the potential for or consequences of subsidence
and/or remobilisation of pollutants as a result of
infiltration are significant.

Contains OS data © Crown Copyright and
database right 2021

Very significant mining hazards are not present; however
this hazard may still need to be considered. See Part 3.

Persistent shallow groundwater
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Very high likelihood of persistent or seasonally shallow
groundwater.

Persistent or seasonally shallow groundwater is likely to
be present. Infiltration may increase the likelihood of
soakaway inundation, or groundwater emergence at the
surface. The site investigation should consider whether
the potential for or the consequences of groundwater
level rise as a result of infiltration are significant.

Contains OS data © Crown Copyright and
database right 2021

See Part 2 for the likely depth to water table.
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Made ground
AU SN Made ground present.
> Y w/”(vf . N
3 A Q/- N Made ground is present at the surface. Infiltration may
~ E e SReERE] affect ground stability or increase the possibility of
r N\ L o, remobilising pollutants. The site investigation should

consider whether the potential for or consequences of
ground instability and/or pollutant leaching as a result of
infiltration are significant.

Contains OS data © Crown Copyright and
database right 2021

None recorded

Date: 06 September 2021
© UKRI, 2021. All rights reserved.
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Section 2. Drainage potential

The following pages contain maps that will help you assess the drainage potential of
the ground by considering the:

o depth to water table

o permeability of the superficial deposits

¢ thickness of the superficial deposits

e permeability of the bedrock

o presence of floodplains

Superficial deposits are not present everywhere and therefore some areas of the
supetficial deposit permeability map may not be coloured. Where this is the case, the
bedrock permeability map shows the likely permeability of the ground. Superficial
deposits in some places are very thin and hence in these places you may wish to
consider both the permeability of the superficial deposits and the permeability of the
bedrock. The superficial thickness map will tell you whether the superficial deposits
are thin (< 3 m thick) or thick (>3 m). Where they are over 3 m thick, the permeability
of the bedrock may not be relevant.

For more information read ‘Explanation of terms’ at the end of this report.

Depth to groundwater table

Groundwater is likely to be more than 5 m below the
ground surface throughout the year.

Groundwater is likely to be between 3 and 5 m below
the ground surface for at least part of the year.

Groundwater is likely to be less than 3 m below the
ground surface for at least part of the year.

Contains OS data © Crown Copyright and
database right 2021

Date: 06 September 2021 Page: 8 of 25
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Superficial deposit permeability

Superficial deposits are likely to be free-draining.

The superficial deposit permeability is spatially
variable, but likely to permit moderate infiltration.
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e - . Superficial deposits are likely to be poorly draining.
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Contains OS data © Crown Copyright and
database right 2021
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Contains OS data © Crown Copyright and Contains OS data © Crown Copyright and
database right 2021 database right 2021
Superficial deposit thickness
AN {08 3 The thickness of superficial deposits is < 3 m and
p % 5 &%“\ hence the permeability of the ground may be
N T LJf ;w dependent on both the superficial deposits (where
- ’ % R present) and underlying bedrock (see below).
s Tmm“ The thickness of superficial deposits is > 3 m and
o f] = hence the permeability of the superficial deposits is
R =P ﬂJng,es Cross_] likely to determine the permeability of the ground.
Y é}‘f/ )
A,

Contains OS data © Crown Copyright and
database right 2021
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Bedrock permeability

Bedrock deposits are likely to be free-draining.

The bedrock permeability is spatially variable, but
likely to permit moderate infiltration.

- Bedrock deposits are likely to be poorly draining.

Contains OS data © Crown Copyright and
database right 2021

Minimum Maximum
These maps show the

permeability range that is
summarised above.

Key
D Very Low
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Contains OS data © Crown Copyright and Contains OS data © Crown Copyright and
database right 2021 database right 2021

Geological indicators of flooding

N il o J Superficial floodplain deposits or low-lying coastal
;gs FDQL areas have been identified. Groundwater levels may
N . %ﬁ& \L shy rise in response to high river or tide levels, potentially
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" o, I causing inundation of subsurface infiltration SuDS.
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Contains OS data © Crown Copyright and
database right 2021
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Section 3. Ground stability

The following pages contain maps that will help you assess whether infiltration may
impact the stability of the ground. They consider hazards associated with:

e soluble rocks

e landslides

e shallow mining

e running sands

o swelling clays

e compressible ground, and

e collapsible ground

In the following maps, geohazards that are identified in green are unlikely to prevent
infiltration SuDS from being installed, but they should be considered during design.
For more information read ‘Explanation of terms’ at the end of this report.

Soluble rocks

Y\ o\\mf/'ﬂl f Increased infiltration is unlikely to result in subsidence.
X
0’7% 5 //[A'-d»\
L AC— 3\ T . .
N . ““5\ =l Increased infiltration is unlikely to cause localised
2\e?® < . L
N “% .o, subsidence, but potential impacts should be
¢ = i .
" Budletts Common considered.
P o f = . Increased infiltration may result in localised
5 °“ \ﬂjR{gg!res Cross_| subsidence. The potential for or the consequences of
“‘ \-9 subsidence associated with soluble rocks should be
ST% considered.
e
Contains OS data © Crown Copyright and Very significant pOSSIbIlIty of localised subsidence that
database right 2021

could be initiated or made worse by infiltration.

Date: 06 September 2021 Page: 11 of 25
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Landslides
N N/ Increased infiltration is unlikely to lead to slope
NS W instability.
? ) Slope instability problems may be present or
. o ? ® anticipated, but increased infiltration is unlikely to cause

instability

Slope instability problems are probably present or have
occurred in the past, and increased infiltration may
result in slope instability.

‘(q =2

WIS

Contains OS data © Crown Copyright and
database right 2021

Slope instability problems are almost certainly present
and may be active. An increase in moisture content as
a result of infiltration may cause the slope to fail.

Shallow mining
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Increased infiltration is unlikely to lead to subsidence.

Shallow mining is possibly present. Increased
infiltration is unlikely to cause a geohazard, but
potential impacts should be considered.

Shallow mining could be present with a significant
possibility that localised subsidence could be initiated
or made worse by increased infiltration.

l(f\\

Contains OS data © Crown Copyright and
database right 2021

Shallow mining is likely to be present, with a very
significant possibility that localised subsidence may be
initiated or made worse by increased infiltration.

Running sand

Increased infiltration is unlikely to cause ground
collapse associated with running sands.

Running sand is possibly present. Increased infiltration
is unlikely to cause a geohazard, but potential impacts
should be considered.

Contains OS data © Crown Copyright and
database right 2021

Significant possibility for running sand problems.
Increased infiltration may result in a geohazard.

Date: 06 September 2021
© UKRI, 2021. All rights reserved.
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Swelling clays
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Increased infiltration is unlikely to cause shrink-swell
ground movement.

Ground is susceptible to shrink-swell ground
vo e movement. Increased infiltration is unlikely to cause a

. \!‘d'f“'s °|J°"““°" geohazard, but potential impacts should be considered.
oy c - Ground is susceptible to shrink-swell ground
\J&'R'“g'es Cross, movement. Increased infiltration may result in a
f/ geohazard.
WS

Contains OS data © Crown Copyright and
database right 2021

Compressible ground

Increased infiltration is unlikely to lead to ground
compression.

Compressibility and uneven settlement hazards are
. probably present. Increased infiltration may result in a
geohazard.

3 J]JngIes Cross_j;
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A

Contains OS data © Crown Copyright and
database right 2021

Collapsible ground

\DJ« Increased infiltration is unlikely to result in subsidence.
Deposits with potential to collapse when loaded and
¥ saturated are possibly present in places. Increased
5 \Dudlstts Cd°mm°" infiltration is unlikely to cause a geohazard, but
o u‘; potential impacts should be considered.
2 @ng|es Cross, 4 . Deposits with potential to collapse when loaded and
*)\f saturated are probably present in places. Increased
ﬂ@é infiltration may result in a geohazard.

Contains OS data © Crown Copyright and
database right 2021
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Section 4. Groundwater quality protection

The following pages contain maps showing some of the information required to
ensure the protection of groundwater quality. Data presented includes:

e groundwater source protection zones (Environment Agency data)

e predominant flow mechanism

e made ground

For more information read ‘Explanation of terms’ at the end of this report.

Groundwater source protection zones

VAN N {?%}f(.( ) Groundwater is not within a source protection zone.
g /A N\ | /“g}“
W% % A Z\//['ﬁ'\"\?
=] AV W A B .
y ’\E A N =2 Source protection zone IV
N 9 5 7@)
© e 3 .
\»%Jdlett-g ?ommon Source protection zone lli
2 >0
o o Source protection zone ||
3 JiRingles Cross_j;
s 6’ )
\&// .
AV Source protection zone |
0o\
Ks\%@?@

Contains OS data © Crown Copyright and
database right 2021

Derived in part from Source Protection
Zone data provided under licence from the
Environment Agency © Environment
Agency 2021.

Predominant flow mechanism

7 g\\joi}dfh B Water is likely to percolate through the unsaturated
;}i\z P (v/ fg\L zone to the groundwater through either the pore space
N e \ =B in granular media or through porespace and fractures;
i\ WL, \ these processes have some potential for contaminant
§‘;égd,ett.g b removal and breakdown.

- 5 R (

\ \ Water is likely to percolate through the unsaturated
ot ‘.ﬂvR‘i;gles Sess zone to the groundwater through fractures, a process
: % /- which has little potential for contaminant removal and
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Made ground is present at the surface. Infiltration may
increase the possibility of remobilising pollutants.
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Section 5. Geological Maps

The following maps show the artificial, superficial and bedrock geology within the
area of interest.

Art|f|C|aI deposits Superflmal deposﬂs Bedrock
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Fault

Coal, ironstone or mineral vein
Note: Faults and Coals, ironstone & mineral veins are shown for illustration and to aid
interpretation of the map. Not all such features are shown and their absence on the map face
does not necessarily mean that none are present

Key to Artificial deposits:
No deposits recorded by BGS in the search area

Key to Superficial deposits:

Computer
Map colour P Rock name Rock type
Code
|:| ALV-XCZSV ALLUVIUM CLAY, SILT, SAND AND GRAVEL
Date: 06 September 2021 Page: 16 of 25
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Key to Bedrock geology:

Computer

Map colour Code Rock name Rock type
] ARS-SDST ARDINGLY SANDSTONE MEMBER SANDSTONE
| GRC-MDST GRINSTEAD CLAY MEMBER MUDSTONE
] LTW-SDSM LOWER TUNBRIDGE WELLS SAND o SILTSTONE AND
] UTW-SDSL UPPER TUNBRIDGE WELLS SAND PANDSTONE AND SILTSTONE,
| WDC-MDST WADHURST CLAY FORMATION MUDSTONE
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Limitations of this report:

e This report is concerned with the potential for infiltration-to-the-ground to be used
as a SuDS technique at the site described. It only considers the subsurface
beneath the search area and does NOT consider potential surface or subsurface
impacts outside of that area.

e This report is NOT an alternative for an on-site investigation or soakaway test,
which might reach a different conclusion.

o This report must NOT be used to justify disposal of foul waste or grey water.

e This report is based on and limited to an interpretation of the records held by the
British Geological Survey (BGS) at the time the search is performed. The
datasets used (with the exception of that showing depth to water table) are based
on 1:50 000 digital geological maps and not site-specific data.

o Other more specific and detailed ground instability information for the site may be
held by BGS, and an assessment of this could result in a modified assessment.

e To interpret the maps correctly, the report must be viewed and printed in colour.

o The search does NOT consider the suitability of sites with regard to:

previous land use,

potential for, or presence of contaminated land

presence of perched water tables

shallow mining hazards relating to coal mining. Searches of coal mining

should be carried out via The Coal Authority Mine Reports Service:

www.coalminingreports.co.uk.

made ground, where not recorded

o proximity to landfill sites (searches for landfill sites or contaminated land
should be carried out through consultation with local
authorities/Environment Agency)

o zones around private water supply boreholes that are susceptible to
groundwater contamination.

e This report is supplied in accordance with the GeoReports Terms & Conditions
available separately, and the copyright restrictions described at the end of this

o O O O

o

report
Date: 06 September 2021 Page: 18 of 25
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Explanation of terms

Depth to groundwater

In the shallow subsurface, the ground is commonly unsaturated with respect to water.
Air fills the spaces within the soil and the underlying superficial deposits and bedrock.
At some depth below the ground surface, there is a level below which these spaces
are full of water. This level is known as the groundwater level, and the water below it
is termed the groundwater. When water is infiltrated, the groundwater level may rise
temporarily. To ensure that there is space in the unsaturated zone to accommodate
this, there should be a minimum thickness of 1 m between the base of the infiltration
system and the water table. An estimate of the depth fo groundwater is therefore
useful in determining whether the ground is suitable for infiltration.

Unsaturated
zone

Groundwater level
... after a storm
— Groundwater level

Saturated during dry weather

Zone

Air-filled por space = -.A )
provides storage capacity V“’Q Zﬁ;}e V:s:;e filled
</

Groundwater flooding

Groundwater flooding occurs when a rise in groundwater level results in very shallow
groundwater or the emergence of groundwater at the surface. If infiltration systems
are installed in areas that are susceptible to groundwater flooding, it is possible that
the system could become inundated. The susceptibility map seeks to identify areas
where the geological conditions and water tables indicate that groundwater level rise
could occur under certain circumstances. A high susceptibility to groundwater
flooding classification does not mean that groundwater flooding has ever occurred in
the past, or will do so in the future as the susceptibility maps do not contain
information on how often flooding may occur. The susceptibility maps are designed
for planning; identifying areas where groundwater flooding might be an issue that
needs to be taken into account.

Date: 06 September 2021 Page: 19 of 25
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Geological indicators of flooding

In floodplain deposits, groundwater level can be influenced by the water level in the
adjacent river. Groundwater level may increase during periods of fluvial flood and
therefore this should be taken into account when designing infiltration systems on such
deposits. The geological indicators of flooding dataset shows where there is geological
evidence (floodplain deposits) that flooding has occurred in the past.

For further information on flood-risk, the likely frequency of its recurrence in relation to
any proposed development of the site, and the status of any flood prevention measures
in place, you are advised to contact the local office of the Environment Agency (England
and Wales) at www.environment-agency.gov.uk/ or the Scottish Environment Protection
Agency (Scotland) at www.sepa.org.uk.

Artificial ground

Artificial ground comprises deposits and excavations that have been created or
modified by human activity. It includes ground that is worked (quarries and road
cuttings), infilled (back-filled quarries), landscaped (surface re-shaping), disturbed
(near surface mineral workings) or classified as made ground (embankments and
spoil heaps). The composition and properties of artificial ground are often unknown.
In particular, the permeability and chemical composition of the artificial ground should
be determined to ensure that the ground will drain and that any contaminants present
will not be remobilised.

Superficial permeability

Superficial deposits are those geological deposits that were formed during the most
recent period of geological time (as old as 2.6 million years before present). They
generally comprise relatively thin deposits of gravel, sand, silt and clay and are
present beneath the pedological soil in patches or larger spreads over much of
Britain. The ease with which water can percolate through these deposits is controlled
by their permeability and varies widely depending on their composition. Those
deposits comprising clays and silts are less permeable and thus infiltration is likely to
be slow, such that water may pool on the surface. In comparison, deposits
comprising sands and gravels are more permeable allowing water to percolate freely.

Bedrock permeability

Bedrock forms the main mass of rock forming the Earth. It is present everywhere,
commonly beneath superficial deposits. Where the superficial deposits are thin or
absent, the ease with which water will percolate into the ground depends on the
permeability of the bedrock.

Date: 06 September 2021 Page: 20 of 25
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Natural ground instability

Natural ground instability refers to the propensity for upward, lateral or downward
movement of the ground that can be caused by a number of natural geological hazards
(e.g. ground dissolution/compressible ground). Some movements associated with
particular hazards may be gradual and of millimetre or centimetre scale, whilst others
may be sudden and of metre or tens of metres scale. Significant natural ground
instability has the potential to cause damage to buildings and structures, especially
when the drainage characteristics of a site are altered. It should be noted, however, that
many buildings, particularly more modern ones, are built to such a standard that they
can remain unaffected in areas of significant ground movement.

Shrink-swell

A shrinking and swelling clay changes volume significantly according to how much
water it contains. All clay deposits change volume as their water content varies,
typically swelling in winter and shrinking in summer, but some do so to a greater
extent than others. Contributory circumstances could include drought, leaking service
pipes, tree roots drying-out the ground or changes to local drainage patterns, such as
the creation of soakaways. Shrinkage may remove support from the foundations of
buildings and structures, whereas clay expansion may lead to uplift (heave) or lateral
stress on part or all of a structure; any such movements may cause cracking and
distortion.

Landslides (slope stability)
A landslide is a relatively rapid outward and downward movement of a mass of

ground on a slope, due to the force of gravity. A slope is under stress from gravity but
will not move if its strength is greater than this stress. If the balance is altered so that
the stress exceeds the strength, then movement will occur. The stability of a slope
can be reduced by removing ground at the base of the slope, by placing material on
the slope, especially at the top, or by increasing the water content of the materials
forming the slope. Increase in subsurface water content beneath a soakaway could
increase susceptibility to landslide hazards. The assessment of landslide hazard
refers to the stability of the present land surface. It does not encompass a
consideration of the stability of excavations.

Soluble rocks (dissolution)

Some rocks are soluble in water and can be progressively removed by the flow of
water through the ground. This process tends to create cavities, potentially leading to
the collapse of overlying materials and possibly subsidence at the surface. The
release of water into the subsurface from infiltration systems may increase the
dissolution of rock or destabilise material above or within a cavity. Dissolution cavities
may create a pathway for rapid transport of contaminated water to an aquifer or
water course.
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Compressible ground
Many ground materials contain water-filled pores (the spaces between solid

particles). Ground is compressible if a building (or other load) can cause the water in
the pore space to be squeezed out, causing the ground to decrease in thickness. If
ground is extremely compressible the building may sink. If the ground is not uniformly
compressible, different parts of the building may sink by different amounts, possibly
causing tilting, cracking or distortion. The compressibility of the ground may alter as a
result of changes in subsurface water content caused by the release of water from
soakaways.

Collapsible deposits

Collapsible ground comprises certain fine-grained materials with large pore spaces
(the spaces between solid particles). It can collapse when it becomes saturated by
water and/or a building (or other structure) places too great a load on it. If the
material below a building collapses it may cause the building to sink. If the collapsible
ground is variable in thickness or distribution, different parts of the building may sink
by different amounts, possibly causing tilting, cracking or distortion. The subsurface
underlying a soakaway will experience an increase in water content that may affect
the stability of the ground. This hazard is most likely to be encountered only in parts
of southern England.

Running sand

Running sand conditions occur when loosely-packed sand, saturated with water,
flows into an excavation, borehole or other type of void. The pressure of the water
filling the spaces between the sand grains reduces the contact between the grains
and they are carried along by the flow. This can lead to subsidence of the
surrounding ground. Running sand is potentially hazardous during the drainage
system installation. During installation, excavation of the ground may create a space
into which sand can flow, potentially causing subsidence of surrounding ground.

Shallow mining hazards (non coal)

Current or past underground mining for coal or for other commodities can give rise to
cavities at shallow or intermediate depths, which may cause fracturing, general
settlement, or the formation of crown-holes in the ground above. Spoil from mineral
workings may also present a pollution hazard. The release of water into the
subsurface from soakaways may destabilise material above or within a cavity.
Cavities arising as a consequence of mining may also create a pathway for rapid
transport of contaminated water to an aquifer or watercourse. The mining hazards
map is derived from the geological map and considers the potential for subsidence
associated with mining on the basis of geology type. Therefore if mining is known to
occur within a certain rock, the map will highlight the potential for a hazard within the
area covered by that geology.
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For more information regarding underground and opencast coal mining, the location of
mine entries (shafts and adits) and matters relating to subsidence or other ground
movement induced by coal mining please contact the Coal Authority, Mining Reports,
200 Lichfield Lane, Mansfield, Nottinghamshire, NG18 4RG; telephone 0845 762 6848
or at www.coal.gov.uk. For more information regarding other types of mining (i.e. non-
coal), please contact the British Geological Survey.

Groundwater source protection zones

In England and Wales, the Environment Agency has defined areas around wells,
boreholes and springs that are used for the abstraction of public drinking water as
source protection zones. In conjunction with Groundwater Protection Policy the zones
are used to restrict activities that may impact groundwater quality, thereby preventing
pollution of underlying aquifers, such that drinking water quality is upheld. The
Environment Agency can provide advice on the location and implications of source
protection zones in your area (www.environment-agency.gov.uk/)
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Contact Details

Keyworth Office

British Geological Survey
Environmental Science Centre
Nicker Hill

Keyworth

Nottingham

NG12 5GG

Tel: 0115 9363143

Email: enquiries@bgs.ac.uk

Wallingford Office

British Geological Survey
Maclean Building
Wallingford

Oxford

OX10 8BB

Email: enquiries@bgs.ac.uk

Edinburgh Office

British Geological Survey
Lyell Centre

Research Avenue South
Edinburgh

EH14 4AP

Tel: 0131 6671000

Email: enquiry@bgs.ac.uk
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Terms and Conditions

General Terms & Conditions

This Report is supplied in accordance with the GeoReports Terms & Conditions available on the BGS website at
https://shop.bgs.ac.uk/georeports and also available from the BGS Enquiry Service at the above address.

Important notes about this Report

e The data, information and related records supplied in this Report by BGS can only be indicative and should not
be taken as a substitute for specialist interpretations, professional advice and/or detailed site investigations. You
must seek professional advice before making technical interpretations on the basis of the materials provided.

e  Geological observations and interpretations are made according to the prevailing understanding of the subject at
the time. The quality of such observations and interpretations may be affected by the availability of new data, by
subsequent advances in knowledge, improved methods of interpretation, and better access to sampling locations.

. Raw data may have been transcribed from analogue to digital format, or may have been acquired by means of
automated measuring techniques. Although such processes are subjected to quality control to ensure reliability
where possible, some raw data may have been processed without human intervention and may in consequence
contain undetected errors.

e  Detail, which is clearly defined and accurately depicted on large-scale maps, may be lost when small-scale maps
are derived from them.

e  Although samples and records are maintained with all reasonable care, there may be some deterioration in the
long term.

e  The most appropriate techniques for copying original records are used, but there may be some loss of detail and
dimensional distortion when such records are copied.

. Data may be compiled from the disparate sources of information at BGS's disposal, including material donated to
BGS by third parties, and may not originally have been subject to any verification or other quality control process.

. Data, information and related records, which have been donated to BGS, have been produced for a specific
purpose, and that may affect the type and completeness of the data recorded and any interpretation. The nature
and purpose of data collection, and the age of the resultant material may render it unsuitable for certain
applications/uses. You must verify the suitability of the material for your intended usage.

. If a report or other output is produced for you on the basis of data you have provided to BGS, or your own data
input into a BGS system, please do not rely on it as a source of information about other areas or geological
features, as the report may omit important details.

e  The topography shown on any map extracts is based on the latest OS mapping and is not necessarily the same
as that used in the original compilation of the BGS geological map, and to which the geological linework available
at that time was fitted.

* Note that for some sites, the latest available records may be historical in nature, and while every effort is made to
place the analysis in a modern geological context, it is possible in some cases that the detailed geology at a site
may differ from that described.

Copyright:

Copyright in materials derived from the British Geological Survey's work, is owned by UK Research and Innovation
(UKRI) and/ or the authority that commissioned the work. You may not copy or adapt this publication, or provide it to a
third party, without first obtaining UKRI’s permission, but if you are a consultant purchasing this report solely for the
purpose of providing advice to your own individual client you may incorporate it unaltered into your report to that client
without further permission, provided you give a full acknowledgement of the source. Please contact the BGS Copyright
Manager, British Geological Survey, Environmental Science Centre, Nicker Hill, Keyworth, Nottingham NG12 5GG.
Telephone: 0115 936 3100.

© UKRI 2021 All rights reserved.

This product includes mapping data licensed from the Ordnance Survey® with the permission of the Controller
of Her Majesty’s Stationery Office. © Crown Copyright 2021. All rights reserved. Licence number 100021290
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Micro Drainage Network 2018.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 5 PIMP (%) 100
M5-60 (mm) 20.000 Add Flow / Climate Change (%) 0
Ratio R 0.350 Minimum Backdrop Height (m) 0.200
Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500
Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 1.200
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00
Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Time Area Diagram for Storm at outfall S (pipe S1.010)
Time Area Time Area
(mins) (ha) | (mins) (ha)
0-4 0.121 4-8 0.079
Total Area Contributing (ha) = 0.200
Total Pipe Volume (m®*) = 12.469
Time Area Diagram at outfall S (pipe S$5.007)
Time Area Time Area
(mins) (ha) | (mins) (ha)
0-4 0.213 4-8 0.080
Total Area Contributing (ha) = 0.293
Total Pipe Volume (m3®) = 12.757
Network Design Table for Storm
PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design

Network Results Table

©1982-2018 Innovyze




Glanville Consultants

Page 2

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal
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Micro Drainage

Network 2018.1.1

Network Design Table for Storm

PN Rain T.C. US/IL & I.Area L Base

(mm/hr) (mins) (m) (ha)

Foul Add Flow Vel
Flow (1/s) (1/s) (1/s) (m/s)

Flow
(1/s)
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Micro Drainage

Network 2018.1.1

Sl.
S1.
S1.
S1.

sS2.
S2.

S1.
S1.
Sl.
S1.
S1.

S3.
S3.
S3.

Sl.

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
000 24.685 0.417 59.2 0.034 4.00 0.0 0.600 o 150
001 11.826 0.118 100.1 0.000 0.00 0.0 0.600 o 150
002 26.235 0.262 100.1 0.009 0.00 0.0 0.600 o 150
003 26.235 0.262 100.1 0.000 0.00 0.0 0.600 o 150
000 37.254 0.629 59.2 0.011 4.00 0.0 0.600 o 150
001 40.716 0.407 100.0 0.028 0.00 0.0 0.600 o 225
004 21.597 0.216 100.1 0.011 0.00 0.0 0.600 o 225
005 26.403 0.264 100.1 0.022 0.00 0.0 0.600 o 225
006 23.253 1.651 14.1 0.000 0.00 0.0 0.600 o 225
007 20.424 0.875 23.3 0.000 0.00 0.0 0.600 o 225
008 40.323 0.742 54.3 0.009 0.00 0.0 0.600 o 225
000 34.034 1.900 17.9 0.029 4.00 0.0 0.600 o 150
001 15.453 0.154 100.1 0.000 0.00 0.0 0.600 o 150
002 4.789 0.226 21.2 0.000 0.00 0.0 0.600 o 150
009 24.582 2.070 11.9 0.000 0.00 0.0 0.600 o 225
Network Results Table
PN Rain T.C. US/IL £ I.Area ~ Base Foul Add Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s)
S1.000 50.00 4.31 42.387 0.034 0.0 0.0 0.0
S1.001 50.00 4.51 41.970 0.034 0.0 0.0 0.0
S1.002 50.00 4.95 41.852 0.043 0.0 0.0 0.0
51.003 50.00 5.38 41.590 0.043 0.0 0.0 0.0
52.000 50.00 4.47 41.153 0.011 0.0
S52.001 50.00 4.99 40.449 0.039
S1.004 50.00 5.66 40.042 0.093 0.0 0.0 0.0
51.005 50.00 5.99 39.826 0.115 0.0 0.0 0.0
S1.006 50.00 6.10 39.563 0.115 0.0 0.0 0.0
S1.007 50.00 6.23 37.912 0.115 0.0 0.0 0.0
51.008 50.00 6.61 37.037 0.124 0.0 0.0 0.0
S$3.000 50.00 4.24 38.650 0.029 0.0 0.0
$3.001 50.00 4.49 36.750 0.029 0.0 0.0 0.0
S$3.002 50.00 4.53 36.596 0.029 0.0 0.0 0.0
S1.009 50.00 6.71 36.295 0.153 0.0 0.0 0.0

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Vel Cap
(m/s) (1/s)

.31 23.
.00 17.
.00 17.
.00 17.

o
< g e

1.31 23.1
1.31 52.0

.31 51.
.31 51.
.51 139.
.72 108.
.78 70.

[ SIS I =
< 00

NS}

.39 42.
.00 17.
2.20 38.8

w

=
~

3.82 151.8

Auto

Design

[y

12.
15.
15.
15.
16.

w

20.

[C2IN G TN

& 66 66664 Go GGG

Flow
(1/s)
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Micro Drainage Network 2018.1.1

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm) Design
S4.000 28.099 0.474 59.3 0.047 4.00 0.0 0.600 o 150 Pipe/Conduit o)
S4.001 28.099 0.281 100.1 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit o
S4.002 15.975 0.134 119.2 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
S1.010 3.994 0.024 166.4 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
S$5.000 9.339 0.158 59.1 0.027 4.00 0.0 0.600 o 150 Pipe/Conduit o)
S5.001 15.794 0.737 21.4 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit o
56.000 12.339 0.375 32.9 0.015 4.00 0.0 0.600 o 150 Pipe/Conduit ]
$5.002 30.743 0.307 100.1 0.054 0.00 0.0 0.600 o 225 Pipe/Conduit o
S$5.003 30.743 1.549 19.8 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
S5.004 30.061 1.487 20.2 0.074 0.00 0.0 0.600 o 225 Pipe/Conduit o
S$5.005 30.061 0.835 36.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit &
S5.006 21.423 0.847 25.3 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit o
S7.000 12.425 0.210 59.2 0.025 4.00 0.0 0.600 o 150 Pipe/Conduit ]
S7.001 15.534 0.408 38.1 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit &
Network Results Table
PN Rain T.C. US/IL £ I.Area ~ Base Foul Add Flow Vel Cap Flow
(mm/hr) (mins)  (m) (ha) Flow (1/s) (1/s) (1/s) (m/s) (1/s) (1/s)
S54.000 50.00 4.36 35.189 0.047 0.0 0.0 0.0 1.31 23.1 6.4
S4.001 50.00 4.82 34.715 0.047 0.0 0.0 0.0 1.00 17.7 6.4
S4.002 50.00 5.11 34.434 0.047 0.0 0.0 0.0 0.92 16.2 6.4
S1.010 50.00 6.78 34.300 0.200 0.0 0.0 0.0 1.01 40.2 27.1
S$5.000 50.00 4.12 43.233 0.027 0.0 0.0 0.0 1.31 23.2 3.7
$5.001 50.00 4.24 43.075 0.027 0.0 0.0 0.0 2.19 38.6 3.7
$6.000 50.00 4.12 42.400 0.015 0.0 0.0 0.0 1.76 31.1 2.0
$5.002 50.00 4.63 41.950 0.096 0.0 0.0 0.0 1.31 51.9 13.0
$5.003 50.00 4.81 41.643 0.096 0.0 0.0 0.0 2.95 117.3 13.0
$5.004 50.00 4.98 40.094 0.170 0.0 0.0 0.0 2.92 116.2 23.0
$5.005 50.00 5.21 38.607 0.170 0.0 0.0 0.0 2.19 87.0 23.0
$5.006 50.00 5.34 37.772 0.170 0.0 0.0 0.0 2.61 103.9 23.0
S7.000 50.00 4.16 41.937 0.025 0.0 0.0 0.0 1.31 23.2 3.4
S7.001 50.00 4.32 41.727 0.025 0.0 0.0 0.0 1.64 28.9 3.4
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Glanville Consultants Page 5
Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm )
Didcot 0OX11 7AD Infiltration Proposal Mi S
Date 21/12/2021 18:20 Designed by A.Quigley

File Mockbeggars Infiltration... |Checked by J.Birch

Micro Drainage

Network 2018.1.1

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
S8.000 12.826 0.217 59.1 0.017 4.00 0.0 0.600 o 150
S7.002 31.237 0.312 100.1 0.018 0.00 0.0 0.600 o 225
$9.000 12.826 0.217 59.1 0.033 4.00 0.0 0.600 o 150
S7.003 11.231 0.112 100.1 0.000 0.00 0.0 0.600 o 225
S7.004 32.965 0.329 100.1 0.009 0.00 0.0 0.600 o 225
$10.000 15.490 0.262 59.1 0.021 4.00 0.0 0.600 o 150
S7.005 35.826 0.744 48.2 0.000 0.00 0.0 0.600 o 225
S7.006 14.876 2.022 7.4 0.000 0.00 0.0 0.600 o 225
S5.007 4.308 0.026 165.7 0.000 0.00 0.0 0.600 o 225
Network Results Table
PN Rain T.C. US/IL = I.Area I Base Foul Add Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s)
S8.000 50.00 4.16 41.595 0.017 0.0 0.0 0.0
S7.002 50.00 4.71 41.244 0.060 0.0 0.0 0.0
S9.000 50.00 4.16 42.102 0.033 0.0 0.0 0.0
S7.003 50.00 4.86 40.932 0.093 0.0 0.0 0.0
S57.004 50.00 5.28 40.820 0.102 0.0 0.0 0.0
510.000 50.00 4.20 40.028 0.021 0.0 0.0 0.0
S57.005 50.00 5.59 39.691 0.123 0.0 0.0 0.0
S7.006 50.00 5.65 38.947 0.123 0.0 0.0 0.0
S5.007 50.00 5.72 37.000 0.293 0.0 0.0 0.0

Auto
Design

Section Type

Pipe/Conduit &

Pipe/Conduit 4
Pipe/Conduit &
Pipe/Conduit 4
Pipe/Conduit o
Pipe/Conduit &
Pipe/Conduit o
Pipe/Conduit 4
Pipe/Conduit &
Vel Cap Flow
(m/s) (1/s) (1/s)
1.31 23.2 2.3
1.31 52.0 8.1
1.31 23.2 4.5
1.31 51.9 12.6
1.31 51.9 13.8
1.31 23.2 2.8
1.89 75.1 16.7
4.85 193.0 16.7
1.01 40.3 39.7
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal

Date 21/12/2021 18:20

File Mockbeggars Infiltration...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM.,
Sect (mm) Name (m) (m) (m) Connection (mm)
S1.000 o 150 S1  43.737 42.387 1.200 Open Manhole
51.001 o 150 S2  44.341 41.970 2.221 Open Manhole
51.002 o 150 S3  44.286 41.852 2.284 Open Manhole
51.003 o 150 sS4 43.423 41.590 1.683 Open Manhole
52.000 o 150 S5 42.503 41.153 1.200 Open Manhole
52.001 o 225 S6  41.360 40.449 0.686 Open Manhole
51.004 o 225 S7 43.134 40.042 2.867 Open Manhole
S51.005 o 225 S8 42.848 39.826 2.797 Open Manhole
S51.006 o 225 S9 41.284 39.563 1.496 Open Manhole
51.007 o 225 510 39.337 37.912 1.200 Open Manhole
51.008 o 225 S11 38.462 37.037 1.200 Open Manhole
5$3.000 o 150 S12 40.000 38.650 1.200 Open Manhole
$3.001 o 150 S13 38.100 36.750 1.200 Open Manhole
53.002 o 150 S14 38.124 36.596 1.378 Open Manhole
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM.
(m) (1:X) Name (m) (m) (m) Connection (mm)
S1.000 24.685 59.2 S2  44.341 41.970 2.221 Open Manhole
S1.001 11.826 100.1 S3  44.286 41.852 2.284 Open Manhole
S1.002 26.235 100.1 S4  43.423 41.590 1.683 Open Manhole
S1.003 26.235 100.1 S7 43.134 41.328 1.656 Open Manhole
S2.000 37.254 59.2 S6 41.360 40.524 0.686 Open Manhole
S2.001 40.716 100.0 S7 43.134 40.042 2.867 Open Manhole
S1.004 21.597 100.1 S8 42.848 39.826 2.797 Open Manhole
S1.005 26.403 100.1 S9 41.284 39.563 1.496 Open Manhole
S1.006 23.253 14.1 S10 39.337 37.912 1.200 Open Manhole
S1.007 20.424 23.3 S11 38.462 37.037 1.200 Open Manhole
S1.008 40.323 54.3 S15 37.720 36.295 1.200 Open Manhole
S3.000 34.034 17.9 S13 38.100 36.750 1.200 Open Manhole
S3.001 15.453 100.1 S14 38.124 36.596 1.378 Open Manhole
$3.002 4.789 21.2 S15 37.720 36.370 1.200 Open Manhole

L*W

600
600
600
600

600
600

600
600
600
600
600

600
600
600

, L*W

600
600
600
600

600
600

600
600
600
600
600

600
600
600
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Page 7

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal

Date 21/12/2021 18:20

File Mockbeggars Infiltration...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM.,
Sect (mm) Name (m) (m) (m) Connection (mm)
51.009 o 225 S15 37.720 36.295 1.200 Open Manhole
S4.000 o 150 sSl6 36.539 35.189 1.200 Open Manhole
54.001 o 150 S17 36.088 34.715 1.223 Open Manhole
54.002 o 150 S18 35.812 34.434 1.228 Open Manhole
S1.010 o 225 S19 35.322 34.300 0.797 Open Manhole
S5.000 o 150 S20 44.583 43.233 1.200 Open Manhole
$5.001 o 150 sS21 44.684 43.075 1.459 Open Manhole
5$6.000 o 150 S22 43.750 42.400 1.200 Open Manhole
55.002 o 225 523 43.688 41.950 1.513 Open Manhole
5$5.003 o 225 S24 43.747 41.643 1.879 Open Manhole
55.004 o 225 525 41.519 40.094 1.200 Open Manhole
5$5.005 o 225 S26 40.032 38.607 1.200 Open Manhole
55.006 o 225 827 39.197 37.772 1.200 Open Manhole
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM.
(m) (1:X) Name (m) (m) (m) Connection (mm)
S1.009 24.582 11.9 S19 35.322 34.225 0.872 Open Manhole
S4.000 28.099 59.3 sS17 36.088 34.715 1.223 Open Manhole
S4.001 28.099 100.1 S18 35.812 34.434 1.228 Open Manhole
S4.002 15.975 119.2 S19 35.322 34.300 0.872 Open Manhole
S1.010 3.994 166.4 S 35.322 34.276 0.821 Open Manhole
S5.000 9.339 59.1 s21 44.684 43.075 1.459 Open Manhole
S5.001 15.794 21.4 S23 43.688 42.338 1.200 Open Manhole
S6.000 12.339 32.9 S23 43.688 42.025 1.513 Open Manhole
$5.002 30.743 100.1 s24 43.747 41.643 1.879 Open Manhole
S5.003 30.743 19.8 sS25 41.519 40.094 1.200 Open Manhole
$5.004 30.061 20.2 S26 40.032 38.607 1.200 Open Manhole
$5.005 30.061 36.0 s27 39.197 37.772 1.200 Open Manhole
$5.006 21.423 25.3 S38 38.000 36.925 0.850 Open Manhole

L*W

600
600
600

600
600

600
600
600
600
600

, L*W

600
600
600

600
600

600
600
600
600
600

©1982-2018 Innovyze




Glanville Consultants

Page 8

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal

Date 21/12/2021 18:20

File Mockbeggars Infiltration...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

PN Hyd Diam

Sect (mm)

S7.
S7.

000
001

150
150
$8.000
S7.002
59.000

S7.
S7.

003
004
510.000

S7.
S7.

005
006

225
225

PN Length

(m)

Slope
(1:X)

S7.
S7.

000
001

12.425
15.534

59.2
38.1

$8.000 12.826 59.1

S7.002 31.237 100.1

$9.000 12.826 59.1

S7.
S7.

003
004

11.231
32.965

100.1
100.1
510.000 15.490 59.1
sS7

S7

.005
.006

35
14

.826
.876 7.4

MH C.Level I.Level D.Depth
Name

PIPELINE SCHEDULES for Storm

Upstream Manhole

MH
Connection

(m) (m) (m)

528
529

43.287
43.061

41.937 1.
41.727 1.

200
184

Manhole
Manhole

Open
Open

S30 42.945 41.595 1.200 Open Manhole

S31 42.669 41.244 1.200 Open Manhole

S32  43.452 42.102 1.200 Open Manhole

S33
s34

43.234
43.773

40.
40.

932 2.
820 2.

077
728

Manhole
Manhole

Open
Open

S35 41.378 40.028 1.200 Open Manhole

536
537

42.
40

017
.372

39.
38.

691 2.
947 1.

101
200

Manhole
Manhole

Open
Open

Downstream Manhole

MH
Connection

MH C.Level I.Level D.Depth
Name (m) (m) (m)

S29
s31

43.
42.

061
669

41
41

L7127 1.
.319 1.

184
200

Manhole
Manhole

Open
Open

S31 42.669 41.378 1.141 Open Manhole

S33 43.234 40.932 2.077 Open Manhole

S33 43.234 41.885 1. Open Manhole

s34
S36

43.
42.

773
017

40.820 2.
40.491 1.

728
301

Manhole
Manhole

Open
Open

S36  42. 39.766 2.101 Open Manhole

S37
538

40.372
38.000

38.
36.

947 1.
925 0.

200
850

Manhole
Manhole

Open
Open

MH DIAM.,

(mm)

MH DIAM.
(mm)

L*W

600
600

600

600

600

600
600

600

600
600

, L*W

600
600

600

600

600

600
600

600

600
600
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Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm

Didcot 0OX11 7AD Infiltration Proposal

Date 21/12/2021 18:20 Designed by A.Quigley

File Mockbeggars Infiltration... |Checked by J.Birch

Micro Drainage Network 2018.1.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH
Sect (mm) Name (m) (m) (m) Connection
S5.007 o 225 838 38.000 37.000 0.775 Open Manhole

Downstream Manhole

L*W

PN Length Slope MH C.Level I.Level D.Depth MH L*W
(m) (1:X) Name (m) (m) (m) Connection
$5.007 4.308 165.7 S 38.000 36.974 0.801 Open Manhole 0

Free Flowing QOutfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S1.010 S 35.322 34.276 0.000 0 0

Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S5.007 S 38.000 36.974 0.000 0 0
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal

Date 21/12/2021 18:20

File Mockbeggars Infiltration...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

Online

Controls for Storm

Depth/Flow Relationship Manhole: S19, DS/PN: S1.010, (m?®): 1.5
Invert Level (m) 34.300
Depth (m) Flow (1/s)
1.500 0.0000
Depth/Flow Relationship Manhole: S38, DS/PN: S5.007, (m?®): 1.7

Invert Level (m) 37.000

Depth (m) Flow (1/s)

1.500 0.0000
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62 Foxhall Road Land at Mockbeggars Farm

Didcot 0OX11 7AD Infiltration Proposal A
Date 21/12/2021 18:20 Designed by A.Quigley

File Mockbeggars Infiltration... |Checked by J.Birch

Micro Drainage Network 2018.1.1

Storage Structures for Storm

Infiltration Basin Manhole: S19, DS/PN: S1.010

Invert Level (m) 34.300 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.10800 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.00000
Depth (m) Area (m?) |Depth (m) Area (m?)
0.000 88.3 1.022 220.0

Infiltration Basin Manhole: S38, DS/PN: S5.007

Invert Level (m) 37.000 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.10800 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m?) |[Depth (m) Area (m?)

0.000 153.8 1.000 314.0
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal

Date 21/12/2021 18:20

File Mockbeggars Infiltration...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0

Synthetic Rainfall Details

Rainfall Model

FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,
960, 1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080
Return Period(s) (years) 100
Climate Change (%) 40
Water Surcharged Flooded
US/MH US/CL Level Depth Volume
PN Name Event (m) (m) (m) (m?3)

51.000 S1 15 minute 100 year Winter I+40% 43.737 42.767 0.230 0.000
$1.001 S2 15 minute 100 year Winter I+40% 44.341 42.491 0.371 0.000
S51.002 S3 15 minute 100 year Winter I+40% 44.286 42.347 0.345 0.000
51.003 S4 15 minute 100 year Winter I+40% 43.423 41.900 0.160 0.000
52.000 S5 15 minute 100 year Winter I+40% 42.503 41.210 -0.093 0.000
52.001 S6 15 minute 100 year Winter I+40% 41.360 40.562 -0.112 0.000
S51.004 S7 15 minute 100 year Winter I+40% 43.134 40.373 0.106 0.000
51.005 S8 15 minute 100 year Winter I+40% 42.848 40.161 0.109 0.000
51.006 S9 15 minute 100 year Winter I+40% 41.284 39.668 -0.119 0.000
S1.007 S10 15 minute 100 year Winter I+40% 39.337 38.035 -0.101 0.000
51.008 S11 15 minute 100 year Winter I+40% 38.462 37.205 -0.056 0.000
$3.000 S12 15 minute 100 year Winter I+40% 40.000 38.721 -0.079 0.000
$3.001 S13 15 minute 100 year Winter I+40% 38.100 36.932 0.032 0.000
$3.002 S14 15 minute 100 year Winter I+40% 38.124 36.681 -0.065 0.000
51.009 S15 15 minute 100 year Winter I+40% 37.720 36.414 -0.106 0.000

Flow

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 2 Number of Real Time Controls 0

/

Cap.

OO OO0 00O Kk OO P+ O

.89
.11
.31
.28
.31
.49
.00
.19
.45
.58
.91
.45
.12
.61
.55
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal

Date 21/12/2021 18:20

File Mockbeggars Infiltration...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

Maximum Pipe

US/MH Infil. Maximum Discharge Velocity Flow

PN Name Flow (1/s) Vol (m3) Vol (m3) (m/s) (1/s)
51.000 s1 0.106 9.411 1.4 19.5
51.001 sS2 0.561 9.411 1.0 17.9
51.002 S3 0.337 11.902 1.3 22.2
51.003 sS4 0.473 11.904 1.2 21.6
52.000 S5 0.015 3.046 1.1 6.9
52.001 S6 0.036 10.799 1.2 24.2
51.004 s7 0.929 25.747 1.3 47.3
51.005 S8 0.816 31.842 1.4 57.2
51.006 S9 0.100 31.843 3.1 57.3
51.007 S10 0.050 31.846 2.6 57.3
51.008 s11 0.103 34.337 1.9 60.8
$3.000 S12 0.019 8.032 2.3 18.4
5$3.001 S13 0.082 8.031 1.1 18.3
5$3.002 S14 0.065 8.032 1.8 18.2
51.009 S15 0.095 42.371 3.6 76.7

Status

SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
OK
OK
SURCHARGED
SURCHARGED
OK
OK
OK
OK
SURCHARGED
OK
OK
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal

Date 21/12/2021 18:20

File Mockbeggars Infiltration...

Designed by A.Quigley

Checked by J.Birch

Micro Drainage

Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

Water Surcharged Flooded

US/MH US/CL Level Depth Volume

PN Name Event (m) (m) (m) (m?)
54.000 S16 15 minute 100 year Winter I+40% 36.539 35.977 0.638 0.000
S4.001 S17 15 minute 100 year Winter I+40% 36.088 35.408 0.543 0.000
54.002 S18 360 minute 100 year Winter I+40% 35.812 35.112 0.528 0.000
51.010 S19 360 minute 100 year Winter I+40% 35.322 35.109 0.584 0.000
$5.000 S20 15 minute 100 year Winter I+40% 44.583 43.338 -0.045 0.000
5$5.001 S21 15 minute 100 year Winter I+40% 44.684 43.148 -0.077 0.000
56.000 S22 15 minute 100 year Winter I+40% 43.750 42.460 -0.090 0.000
S55.002 S23 15 minute 100 year Winter I+40% 43.688 42.338 0.163 0.000
$5.003 S24 15 minute 100 year Winter I+40% 43.747 41.762 -0.106 0.000
55.004 S25 15 minute 100 year Winter I+40% 41.519 40.525 0.206 0.000
$5.005 S26 15 minute 100 year Winter I+40% 40.032 39.325 0.493 0.000
S5.006 S27 15 minute 100 year Winter I+40% 39.197 38.157 0.160 0.000
57.000 S28 15 minute 100 year Winter I+40% 43.287 42.035 -0.052 0.000
57.001 S29 15 minute 100 year Winter I+40% 43.061 41.810 -0.067 0.000
5$8.000 S30 15 minute 100 year Winter I+40% 42.945 41.671 -0.074 0.000
S57.002 S31 15 minute 100 year Winter I+40% 42.669 41.497 0.028 0.000
59.000 S32 15 minute 100 year Summer I+40% 43.452 42.233 -0.019 0.000
S7.003 S33 15 minute 100 year Winter I+40% 43.234 41.334 0.177 0.000
S7.004 S34 15 minute 100 year Winter I+40% 43.773 41.172 0.127 0.000
S10.000 S35 15 minute 100 year Winter I+40% 41.378 40.114 -0.064 0.000
57.005 S36 15 minute 100 year Winter I+40% 42.017 39.869 -0.047 0.000
S57.006 S37 15 minute 100 year Winter I+40% 40.372 39.047 -0.125 0.000
5$5.007 S38 240 minute 100 year Winter I+40% 38.000 37.766 0.541 0.000

Maximum Pipe
US/MH Infil. Maximum Discharge Velocity Flow
PN Name Flow (1/s) Vol (m3) Vol (m3) (m/s) (1/s) Status

54.000 S16 0.221 13.012 1.5 25.6 SURCHARGED

S4.001 S17 0.680 13.008 1.4 23.7 SURCHARGED

54.002 S18 0.676 35.910 0.5 4.0 SURCHARGED

51.010 S19 2.9 110.069 0.000 0.0 0.0 FLOOD RISK

$5.000 520 0.028 7.477 1.3 17.1 OK

5$5.001 s21 0.040 7.477 2.0 17.1 OK

56.000 522 0.016 4.154 1.5 9.5 OK

55.002 523 0.237 26.581 1.5 59.3 SURCHARGED

$5.003 524 0.142 26.581 2.8 59.4 OK

55.004 525 0.362 47.070 3.0 98.8 SURCHARGED

$5.005 526 0.676 47.071 2.4 97.1 SURCHARGED

55.006 527 0.483 47.071 2.7 95.6 SURCHARGED

57.000 528 0.026 6.923 1.3 15.9 OK

57.001 529 0.046 6.923 1.6 15.9 OK

Flow /
Cap.

OO OOk HF P OOODOFFHF OO OOOOO R

.16
.40
.27
.00
.84
.48
.34
.22
.54
.91
.20
.01
.75
.59
.51
.74
.00
.21
.19
.62
.97
.41
.00
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Glanville Consultants

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Infiltration Proposal

Date 21/12/2021 18:20

File Mockbeggars Infiltration...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level

(Rank 1)

for Storm

Maximum Pipe

US/MH Infil. Maximum Discharge Velocity Flow

PN Name Flow (1/s) Vol (m3) Vol (m3) (m/s) (1/s)
5$8.000 S30 0.020 4.708 1.2 10.8
57.002 s31 0.184 16.614 1.3 36.2
59.000 532 0.036 8.159 1.3 21.1
57.003 S33 1.172 25.752 1.3 53.4
57.004 534 0.518 28.247 1.5 57.8
5$10.000 S35 0.023 5.815 1.3 13.3
57.005 536 0.087 34.062 2.1 69.0
57.006 s37 0.059 34.062 4.1 68.6
$5.007 538 4.1 162.005 0.000 0.0 0.0

Status

OK
SURCHARGED
OK
SURCHARGED
SURCHARGED
OK
OK
OK
FLOOD RISK
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Glanville Consultants

Page 1

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Permeable Pavement

Date 21/12/2021 18:29
File Porous Paving.SRCX

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Source Control 2018.1.1

Summary of Results for 100 year Return Period (+40%)
Half Drain Time 32 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m3)

15 min Summer 0.232 0.232 0.2 0.5 Flood Risk
30 min Summer 0.262 0.262 0.2 0.6 Flood Risk
60 min Summer 0.280 0.280 0.3 0.7 Flood Risk
120 min Summer 0.282 0.282 0.3 0.7 Flood Risk
180 min Summer 0.271 0.271 0.2 0.7 Flood Risk
240 min Summer 0.258 0.258 0.2 0.6 Flood Risk
360 min Summer 0.235 0.235 0.2 0.5 Flood Risk
480 min Summer 0.215 0.215 0.2 0.4 O K
600 min Summer 0.198 0.198 0.2 0.4 0O K
720 min Summer 0.184 0.184 0.2 0.3 O K
960 min Summer 0.161 0.161 0.1 0.2 0O K
1440 min Summer 0.129 0.129 0.1 0.1 O K
2160 min Summer 0.099 0.099 0.1 0.1 0O K
2880 min Summer 0.081 0.081 0.1 0.1 O K
4320 min Summer 0.059 0.059 0.1 0.0 0O K
5760 min Summer 0.049 0.049 0.0 0.0 O K
7200 min Summer 0.044 0.044 0.0 0.0 0O K
8640 min Summer 0.041 0.041 0.0 0.0 O K

Storm Rain Flooded Time-Peak

Event (mm/hr) Volume (mins)
(m3)

15 min Summer 131.851 0.0 16

30 min Summer 88.566 0.0 27

60 min Summer 56.713 0.0 44

120 min Summer 35.004 0.0 78

180 min Summer 25.973 0.0 112

240 min Summer 20.877 0.0 144

360 min Summer 15.365 0.0 206

480 min Summer 12.341 0.0 268

600 min Summer 10.402 0.0 328

720 min Summer 9.042 0.0 390

960 min Summer 7.241 0.0 510

1440 min Summer 5.284 0.0 748

2160 min Summer 3.848 0.0 1104

2880 min Summer 3.068 0.0 1468

4320 min Summer 2.226 0.0 2200

5760 min Summer 1.771 0.0 2856

7200 min Summer 1.483 0.0 3672

8640 min Summer 1.284 0.0 4304
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Glanville Consultants

Page 2

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Permeable Pavement

Date 21/12/2021 18:29
File Porous Paving.SRCX

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Source Control 2018.1.1

Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume

(m) (m) (1/s) (m3)

10080 min Summer 0.039 0.039 0.0 0.0 0 K
15 min Winter 0.250 0.250 0.2 0.6 Flood Risk
30 min Winter 0.282 0.282 0.3 0.7 Flood Risk
60 min Winter 0.298 0.298 0.3 0.8 Flood Risk

120 min Winter 0.293 0.293 0.3 0.8 Flood Risk
180 min Winter 0.276 0.276 0.2 0.7 Flood Risk
240 min Winter 0.257 0.257 0.2 0.6 Flood Risk
360 min Winter 0.225 0.225 0.2 0.5 0 K
480 min Winter 0.199 0.199 0.2 0.4 0 K
600 min Winter 0.178 0.178 0.2 0.3 0 K
720 min Winter 0.160 0.160 0.1 0.2 0 K
960 min Winter 0.134 0.134 0.1 0.2 0 K
1440 min Winter 0.101 0.101 0.1 0.1 0 K
2160 min Winter 0.074 0.074 0.1 0.0 0O K
2880 min Winter 0.059 0.059 0.1 0.0 0 K
4320 min Winter 0.046 0.046 0.0 0.0 0 K
5760 min Winter 0.041 0.041 0.0 0.0 0 K
7200 min Winter 0.038 0.038 0.0 0.0 0 K
8640 min Winter 0.035 0.035 0.0 0.0 0 K

Storm Rain Flooded Time-Peak

Event (mm/hr) Volume (mins)
(m3)

10080 min Summer 1.137 0.0 5008

15 min Winter 131.851 0.0 16

30 min Winter 88.566 0.0 29

60 min Winter 56.713 0.0 46

120 min Winter 35.004 0.0 84

180 min Winter 25.973 0.0 118

240 min Winter 20.877 0.0 152

360 min Winter 15.365 0.0 216

480 min Winter 12.341 0.0 278

600 min Winter 10.402 0.0 338

720 min Winter 9.042 0.0 398

960 min Winter 7.241 0.0 512

1440 min Winter 5.284 0.0 750

2160 min Winter 3.848 0.0 1100

2880 min Winter 3.068 0.0 1448

4320 min Winter 2.226 0.0 2184

5760 min Winter 1.771 0.0 2880

7200 min Winter 1.483 0.0 3584

8640 min Winter 1.284 0.0 4368
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Glanville Consultants

Page 3

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Permeable Pavement

Date 21/12/2021 18:29
File Porous Paving.SRCX

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Source Control 2018.1.1

Summary of Results for 100 year Return Period (+40%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m3)
10080 min Winter 0.033 0.033 0.0 0.0 0 K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m3)
10080 min Winter 1.137 0.0 5128
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Glanville Consultants

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Permeable Pavement

Date 21/12/2021 18:29
File Porous Paving.SRCX

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Source Control 2018.1.1

Rainfall Model

Return Period (years)
Region

M5-60 (mm)

Ratio R

Summer Storms

Rainfall Details

FSR Winter Storms Yes

100 Cv (Summer) 0.750

England and Wales Cv (Winter) 0.840
20.000 Shortest Storm (mins) 15

0.350 Longest Storm (mins) 10080

Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.003
Area

(ha)

(mins)
To:

Time
From:

0 4 0.003
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Glanville Consultants

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Permeable Pavement

Date 21/12/2021 18:29
File Porous Paving.SRCX

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Source Control 2018.1.1

Model Details

Storage is Online Cover Level (m) 0.530

Infiltration Coefficient Base
Membrane Percolation
Max Percolation

Porous Car Park Structure

(m/hr) 0.10800 Width (m) 3.0

(mm/hr) 1000 Length (m) 10.0

(1/s) 8.3 Slope (1:X) 20.0

Safety Factor 2.0 Depression Storage (mm) 5
Porosity 0.30 Evaporation (mm/day) 3

Invert Level (m) 0.000 Membrane Depth (m) 230
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Glanville Consultants

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Permeable Pavement

Date 21/12/2021 18:29
File Porous Paving.SRCX

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Source Control 2018.1.1

Flewy (145)

Event: 60 min Winter

Widiime m7)
=
T,

F
gt

Tims {mins)

E

030
03TT

024

Depth (m)

4
&7/
¥

Time {mins}

Time {mins}
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Glanville

Appendix J

Greenfield Run-off Rates

Ref: 002_8210667_AQ_FRA Issue 2: 17 January 2022



Glanville Consultants

Page

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

Date 22/12/2021 19:31
File

Designed by aquigley
Checked by

Micro Drainage

Source Control 2018.1.1

ICP SUDS Mean Annual Flood

Input
Return Period (years) 100 SAAR (mm) 800 Urban 0.000
Area (ha) 1.333 Soil 0.450 Region Number Region 7

Results 1/s

QOBAR Rural 6.8
QOBAR Urban 6.8

Q100 years 21.8
Q1 year 5.8

Q30 years 15.5
Q100 years 21.8
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Appendix K

MicroDrainage Outputs_Attenuation Method

Ref: 002_8210667_AQ_FRA Issue 2: 17 January 2022



Glanville Consultants

Page 1

Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm
Didcot 0OX11 7AD Mockbeggars Attenuation
Date 23/12/2021 10:19 Designed by A.Quigley
File Mockbeggars Attenuation ... |Checked by J.Birch

Micro Drainage Network 2018.1.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 5 PIMP (%)

M5-60 (mm) 20.000 Add Flow / Climate Change (%)

Ratio R 0.350 Minimum Backdrop Height (m)

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m)

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m)
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s)

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X)

Designed with Level Soffits

Time Area Diagram for Storm at outfall S (pipe S1.011)

Time Area Time Area
(mins) (ha) | (mins) (ha)

0-4 0.409 4-8 0.270
Total Area Contributing (ha) = 0.679
Total Pipe Volume (m?*) = 27.378

Time Area Diagram at outfall S (pipe S$6.006)

Time Area Time Area
(mins) (ha) | (mins) (ha)

0-4 0.518 4-8 0.134
Total Area Contributing (ha) = 0.652
Total Pipe Volume (m3®) = 20.094

100

0
0.200
1.500
1.200
1.00
500

Network Design Table for Storm

# - Indicates pipe length does not match coordinates
« - Indicates pipe capacity < flow
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Glanville Consultants

Page 2

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Mockbeggars Attenuation

Date 23/12/2021 10:19
File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

Network Design Table for Storm

PN Length Fall Slope I.Area T.E.

Base k

(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)

Network Results Table

PN Rain T.C. US/IL = I.Area I Base

(mm/hr) (mins) (m) (ha)

HYD DIA Section Type

Foul Add Flow Vel
Flow (1/s) (1/s) (1/s) (m/s)

Auto
Design

Flow
(1/s)
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Glanville Consultants

Page 3

Cornerstone Court

62 Foxhall Road

Didcot

O0X11 7AD

8210667
Land at Mockbeggars Farm

Mockbeggars Attenuation

Date 23/12/2021 10:19

File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

Sl.
S1.
S1.
S1.
Sl.
S1.
S1.

S2.
sS2.
S2.
Sl.
S1.
Sl.
S3.

s4.

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm)
000 25.817 0.153 168.7 0.079 4.00 0.0 0.600
001 8.624 0.051 169.1 0.006 0.00 0.0 0.600
002 5.438 0.032 169.1 0.000 0.00 0.0 0.600
003 53.245# 0.315 169.1 0.046 0.00 0.0 0.600
004 5.498 0.033 169.1 0.000 0.00 0.0 0.600
005 66.685# 3.272 20.4 0.111 0.00 0.0 0.600
006 5.809 2.060 2.8 0.000 0.00 0.0 0.600
000 46.441# 2.917 15.9 0.053 4.00 0.0 0.600
001 5.766 0.289 20.0 0.000 0.00 0.0 0.600
002 35.583# 0.712 50.0 0.017 0.00 0.0 0.600
007 8.236 0.061 135.0 0.017 0.00 0.0 0.600
008 20.424 0.084 243.1 0.023 0.00 0.0 0.600
009 40.323 0.301 134.0 0.104 0.00 0.0 0.600
000 38.077 0.687 55.4 0.011 4.00 0.0 0.600
000 40.716 1.917 21.2 0.108 4.00 0.0 0.600
Network Results Table

PN Rain T.C. US/IL £ I.Area ~ Base Foul
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s)
S1.000 50.00 4.43 42.286 0.079 0.0 0.0
S1.001 50.00 4.57 42.133 0.085 0.0 0.0
S1.002 50.00 4.66 42.082 0.085 0.0 0.0
51.003 50.00 5.55 42.050 0.131 0.0 0.0
S1.004 50.00 5.64 41.735 0.131 0.0 0.0
51.005 50.00 6.02 41.702 0.242 0.0 0.0
S1.006 50.00 6.03 38.431 0.242 0.0 0.0
52.000 50.00 4.31 40.364 0.053 0.0 0.0
$2.001 50.00 4.35 37.297 0.053 0.0 0.0
52.002 50.00 4.61 37.008 0.070 0.0 0.0
S1.007 50.00 6.13 36.296 0.329 0.0 0.0
51.008 50.00 6.47 36.235 0.352 0.0 0.0
S1.009 50.00 6.97 36.151 0.456 0.0 0.0
S$3.000 50.00 4.47 41.013 0.011 0.0 0.0
S54.000 50.00 4.24 41.627 0.108 0.0 0.0

HYD DIA
SECT (mm)
o 225
o 225
o 225
o 225
o 225
o 225
o 225
o 150
o 150
o 300
o 300
o 300
o 300
o 150
o 225

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Conduit

Auto

Design

@ @ 5% eer FHHHEHG@

Add Flow Vel Cap Flow
(m/s) (1/s) (1/s)

(1/s)

O O O O o O o

O O O O O O o

1.00 39.9
1.00 39.9
1.00 39.9
1.00 39.9
1.00 39.9
2.91 115.8
7.85 312.1
2.54 44.8
2.27 40.0
2.23 157.6
1.35 095.5
1.00 71.0
1.36 95.9
1.35 23.9
2.85 113.4

10.
11.
11.
17.
17.
32.
32.

44,
47.
61.

14.

o O J J o o3

NN
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Glanville Consultants Page 4
Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm )
Didcot 0OX11 7AD Mockbeggars Attenuation Mi S
Date 23/12/2021 10:19 Designed by A.Quigley

File Mockbeggars Attenuation ... |Checked by J.Birch

Micro Drainage

Network 2018.1.1

sS3.
S3.
sS3.
S3.

S1

S5.
S5.
S5.

S1.

S6.
S6.
S6.
S6.
S6.
S6.

Network Design Table for Storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA
(m) (m) (1:X) (ha) (mins) Flow (1/s) (mm) SECT (mm)
001 42.729 1.060 40.3 0.000 0.00 0.0 0.600 o 225
002 33.363 2.173 15.4 0.013 0.00 0.0 0.600 o 225
003 15.453 0.092 168.0 0.016 0.00 0.0 0.600 o 225
004 4.789 0.256 18.7 0.000 0.00 0.0 0.600 o 225
.010 35.593 1.698 21.0 0.000 0.00 0.0 0.600 o 300
000 27.443 0.463 59.3 0.037 4.00 0.0 0.600 o 225
001 28.099 0.281 100.0 0.038 0.00 0.0 0.600 o 225
002 29.126 0.274 106.3 0.000 0.00 0.0 0.600 o 225
011 6.429 0.029 221.7 0.000 0.00 0.0 0.600 o 225
000 13.248 0.224 59.1 0.032 4.00 0.0 0.600 o 150
001 30.743 0.570 53.9 0.112 0.00 0.0 0.600 o 225
002 30.743 2.228 13.8 0.057 0.00 0.0 0.600 o 225
003 30.061 1.487 20.2 0.044 0.00 0.0 0.600 o 300
004 30.061 0.835 36.0 0.111 0.00 0.0 0.600 o 300
005 22.886 0.897 25.5 0.000 0.00 0.0 0.600 o 300
Network Results Table
PN Rain T.C. US/IL £ I.Area ~ Base Foul Add Flow
(mm/hr) (mins) (m) (ha) Flow (1/s) (1/s) (1/s)
$3.001 50.00 4.81 39.710 0.119 0.0 0.0 0.0
$3.002 50.00 4.98 38.650 0.132 0.0 0.0 0.0
$3.003 50.00 5.23 36.477 0.148 0.0 0.0 0.0
$3.004 50.00 5.26 36.385 0.148 0.0 0.0 0.0
S1.010 50.00 7.14 35.850 0.604 0.0 0.0 0.0
$5.000 50.00 4.27 35.170 0.037 0.0 0.0 0.0
$5.001 50.00 4.63 34.707 0.075 0.0 0.0 0.0
$5.002 50.00 5.01 34.426 0.075 0.0 0.0 0.0
S1.011 50.00 7.26 34.152 0.679 0.0 0.0 0.0
$6.000 50.00 4.17 43.191 0.032 0.0 0.0 0.0
56.001 50.00 4.46 42.892 0.144 0.0 0.0 0.0
$6.002 50.00 4.60 42.322 0.201 0.0 0.0 0.0
56.003 50.00 4.74 40.019 0.245 0.0 0.0 0.0
56.004 50.00 4.93 38.532 0.356 0.0 0.0 0.0
56.005 50.00 5.06 37.697 0.356 0.0 0.0 0.0

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Vel Cap
(m/s) (1/s)

.07 82.
.36 133.
.01 40.
.04 120.

w P WwN
o o U N

3.45 243.8

1.70 67.7
1.31 52.0
1.27 50.4

0.87 34.8«

.31 23.
.78 71,
.54 140.
.51 248.
.63 185.
.13 220.

wWN W WP
© 0 W W O N

Auto

Design

566666 © 5G4 & 6666

Flow
(1/s)

16.
17.
20.
20.

81.

10.
10.

91.

19.
27.
33.
48.
48.

NDNDDNN oW

o O w
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Glanville Consultants Page 5
Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm )
Didcot 0OX11 7AD Mockbeggars Attenuation Mi S
Date 23/12/2021 10:19 Designed by A.Quigley

File Mockbeggars Attenuation ... |Checked by J.Birch

Micro Drainage

Network 2018.1.1

Network Design Table for Storm

PN Length Fall Slope I.Area
(m) (m) (1:X) (ha)

S7.000 27.751 0.469 509.
$7.001 28.475 0.302 94.
S7.002 38.598 0.539 71.
$7.003 29.306 1.299 22.
S7.004 38.653 2.108 18.

56.006 22.632 0.910 24.

PN Rain T.C.
(mm/hr) (mins)

57.000 50.00 4.27
S$7.001 50.00 4.56
57.002 50.00 4.91
57.003 50.00 5.06
57.004 50.00 5.23

56.006 50.00 5.38

.048
.086
.079
.083
.000

w ooy W N
o O O O O

9 0.000

T.E. Base k HYD DIA
(mins) Flow (1/s) (mm) SECT (mm)

O O O O

.00 0.0 0.600 o 225
.00 0.0 0.600 o 300
.00 0.0 0.600 o 300
.00 0.0 0.600 o 300
.00 0.0 0.600 o 300
.00 0.0 0.600 o 225

Network Results Table

US/IL = I.Area I Base Foul Add Flow
(ha) Flow (1/s) (1/s) (1/s)

(m)

41.592
41.048
40.746
40.207
38.908

36.800

o O O O O

.048 0.0 0.0 0.0
.134 0.0 0.0 0.0
.213 0.0 0.0 0.0
.296 0.0 0.0 0.0
.296 0.0 0.0 0.0
.652 0.0 0.0 0.0

Section Type

Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit
Pipe/Conduit

Pipe/Conduit

Vel Cap
(m/s) (1/s)

.70 67.
.62 114.
.86 131.
.32 235.
.69 260.

W wR PP
©® o U,

2.63 104.7

Auto

Design

6.
18.
28.
40.
40.

88.

& G65&%@

Flow
(1/s)

[ e
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Glanville Consultants

Page 6

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Mockbeggars Attenuation

Date 23/12/2021 10:19
File Mockbeggars Attenuation ... |Checked by J.Birch

Designed by A.Quigley

Micro Drainage

Network 2018.1.1

S1.
Sl.
S1.

sl

S1.
Sl.
S1.

s2.
S2.
s2.

S1.
Sl.
S1.

S3.

PIPELINE SCHEDULES for Storm

Upstream Manhole

# - Indicates pipe length does not match coordinates

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM., L*W
Sect (mm) Name (m) (m) (m) Connection (mm)
S51.000 o 225 S1  43.711 42.286 1.200 Open Manhole 600
51.001 o 225 S2  44.341 42.133 1.983 Open Manhole 600
S1.002 o 225 S3  44.295 42.082 1.988 Open Manhole 600
51.003 o 225 S4  44.584 42.050 2.309 Open Manhole 600
51.004 o 225 S5 43.418 41.735 1.458 Open Manhole 600
51.005 o 225 S6 43.533 41.702 1.606 Open Manhole 600
S1.006 o 225 S7 39.856 38.431 1.200 Open Manhole 600
52.000 o 150 S8 42.714 40.364 2.200 Open Manhole 600
S2.001 o 150 S9 38.797 37.297 1.350 Open Manhole 600
52.002 o 300 S10 38.733 37.008 1.425 Open Manhole 1200
51.007 o 300 S11 39.340 36.296 2.744 Open Manhole 1200
51.008 o 300 S12 39.337 36.235 2.802 Open Manhole 1200
51.009 o 300 S13 38.462 36.151 2.011 Open Manhole 1200
5$3.000 o 150 S14 42.363 41.013 1.200 Open Manhole 900
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM., L*W
(m) (1:X) Name (m) (m) (m) Connection (mm)
000 25.817 168.7 S2  44.341 42.133 1.983 Open Manhole 600
001 8.624 169.1 S3  44.295 42.082 1.988 Open Manhole 600
002 5.438 169.1 S4  44.584 42.050 2.309 Open Manhole 600
.003 53.245# 169.1 S5 43.418 41.735 1.458 Open Manhole 600
004 5.498 169.1 S6  43.533 41.702 1.606 Open Manhole 600
005 66.685# 20.4 S7 39.856 38.431 1.200 Open Manhole 600
006 5.809 2.8 S11 39.340 36.371 2.744 Open Manhole 1200
000 46.441# 15.9 S9  38.797 37.447 1.200 Open Manhole 600
001 5.766 20.0 S10 38.733 37.008 1.575 Open Manhole 1200
002 35.583# 50.0 S11 39.340 36.296 2.744 Open Manhole 1200
007 8.236 135.0 S12 39.337 36.235 2.802 Open Manhole 1200
008 20.424 243.1 S13 38.462 36.151 2.011 Open Manhole 1200
009 40.323 134.0 S20 37.720 35.850 1.570 Open Manhole 1200
000 38.077 55.4 Sl6 41.060 40.326 0.584 Open Manhole 900
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm

Mockbeggars Attenuation

Date 23/12/2021 10:19

File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH
Sect (mm) Name (m) (m) (m) Connection
54.000 o 225 815 42.977 41.627 1.125 Open Manhole
$3.001 o 225 Sl16 41.060 39.710 1.125 Open Manhole
53.002 o 225 S17 40.000 38.650 1.125 Open Manhole
$3.003 o 225 3518 37.827 36.477 1.125 Open Manhole
53.004 o 225 S19 38.124 36.385 1.514 Open Manhole
51.010 o 300 s20 37.720 35.850 1.570 Open Manhole
S5.000 o 225 S21 36.510 35.170 1.115 Open Manhole
$5.001 o 225 3522 36.088 34.707 1.156 Open Manhole
5$5.002 o 225 S23 35.812 34.426 1.161 Open Manhole
S1.011 o 225 824 35.522 34.152 1.145 Open Manhole
S6.000 o 150 S25 44.541 43.191 1.200 Open Manhole
$6.001 o 225 S26 43.688 42.892 0.571 Open Manhole
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH
(m) (1:X) Name (m) (m) (m) Connection
S4.000 40.716 21.2 Sl6 41.060 39.710 1.125 Open Manhole
S3.001 42.729 40.3 S17 40.000 38.650 1.125 Open Manhole
S3.002 33.363 15.4 sS18 37.827 36.477 1.125 Open Manhole
S$3.003 15.453 168.0 S19 38.124 36.385 1.514 Open Manhole
$3.004 4.789 18.7 s20 37.720 36.129 1.366 Open Manhole
S1.010 35.593 21.0 S24 35.522 34.152 1.070 Open Manhole
S5.000 27.443 59.3 S22 36.088 34.707 1.156 Open Manhole
$5.001 28.099 100.0 S23 35.812 34.426 1.161 Open Manhole
S5.002 29.126 106.3 S24 35.522 34.152 1.145 Open Manhole
S1.011 6.429 221.7 S 35.322 34.123 0.974 Open Manhole
S6.000 13.248 59.1 S26 43.688 42.967 0.571 Open Manhole
S6.001 30.743 53.9 S27 43.747 42.322 1.200 Open Manhole

MH DIAM., L*W

(mm)

900
900
900
900

1200

900
900
900

1200

600
900

MH DIAM., L*W
(mm)

900
900
900
1200

1200
900

900
1200

900
900
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm

Mockbeggars Attenuation

Date 23/12/2021 10:19

File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

PIPELINE SCHEDULES for Storm

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH
Sect (mm) Name (m) (m) (m) Connection

$6.002 o 225 827 43.747 42.322 1.200 Open Manhole

56.003 o 300 S28 41.519 40.019 1.200 Open Manhole

56.004 o 300 S29 40.032 38.532 1.200 Open Manhole

56.005 o 300 S30 39.197 37.697 1.200 Open Manhole

57.000 o 225 831 43.017 41.592 1.200 Open Manhole

S57.001 o 300 832 42.594 41.048 1.246 Open Manhole

57.002 o 300 S33 43.773 40.746 2.727 Open Manhole

$7.003 o 300 S34 41.707 40.207 1.200 Open Manhole

57.004 o 300 S35 40.408 38.908 1.200 Open Manhole

56.006 o 225 836 38.200 36.800 1.175 Open Manhole

Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH

(m) (1:X) Name (m) (m) (m) Connection
S6.002 30.743 13.8 S28 41.519 40.094 1.200 Open Manhole
S6.003 30.061 20.2 S29 40.032 38.532 1.200 Open Manhole
S6.004 30.061 36.0 S30 39.197 37.697 1.200 Open Manhole
S6.005 22.886 25.5 S36 38.200 36.800 1.100 Open Manhole
S$7.000 27.751 59.2 S32 42.594 41.123 1.246 Open Manhole
S7.001 28.475 94.3 S33 43.773 40.746 2.727 Open Manhole
S7.002 38.598 71.6 S34 41.707 40.207 1.200 Open Manhole
S7.003 29.306 22.6 S35 40.408 38.908 1.200 Open Manhole
S7.004 38.653 18.3 S36 38.200 36.800 1.100 Open Manhole
S6.006 22.632 24.9 S 37.090 35.890 0.975 Open Manhole
Free Flowing Outfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L

Pipe Number Name (m) (m) I. Level (mm)

(m)
S1.011 S 35.322 34.123 34.122 0

MH DIAM., L*W

(mm)

900
900
900
900

900
900
900
900
900

1200

MH DIAM., L*W
(mm)

900
900
900
1200

900
900
900
900
1200

W
(mm)
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Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm

Didcot 0OX11 7AD Mockbeggars Attenuation

Date 23/12/2021 10:19 Designed by A.Quigley

File Mockbeggars Attenuation ... |Checked by J.Birch

Micro Drainage Network 2018.1.1

Free Flowing OQutfall Details for Storm

Outfall Outfall C. Level I. Level Min D,L W
Pipe Number Name (m) (m) I. Level (mm) (mm)
(m)
S6.006 S 37.090 35.890 35.890 0 0
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Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm )
Didcot 0OX11 7AD Mockbeggars Attenuation Mi g
Date 23/12/2021 10:19 Designed by A.Quigley

File Mockbeggars Attenuation ... |Checked by J.Birch

Micro Drainage Network 2018.1.1

Online Controls for Storm

Hydro-Brake® Optimum Manhole: S24, DS/PN: S1.011, Volume (m3): 5.1

Unit Reference MD-SHE-0086-3500-1200-3500

Design Head (m) 1.200

Design Flow (1/s) 3.5

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 86

Invert Level (m) 34.152

Minimum Outlet Pipe Diameter (mm) 100

Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 3.5 Kick-Flo® 0.746 2.8
Flush-Flo™ 0.367 3.5|Mean Flow over Head Range - 3.1

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |[Depth (m) Flow (1/s) |[Depth (m) Flow (1/s)
0.100 2.6 1.200 3.5 3.000 5.4 7.000 8.0
0.200 3.3 1.400 3.8 3.500 5.8 7.500 8.3
0.300 3.5 1.600 4.0 4.000 6.1 8.000 8.5
0.400 3.5 1.800 4.2 4.500 6.5 8.500 8.8
0.500 3.4 2.000 4.4 5.000 6.8 9.000 9.0
0.600 3.3 2.200 4.6 5.500 7.1 9.500 9.2
0.800 2.9 2.400 4.8 6.000 7.4
1.000 3.2 2.600 5.0 6.500 7.7

Hydro-Brake® Optimum Manhole: S36, DS/PN: S6.006, Volume (m3): 5.8

Unit Reference MD-SHE-0083-3300-1200-3300

Design Head (m) 1.200

Design Flow (1/s) 3.3

Flush-Flo™ Calculated

Objective Minimise upstream storage

Application Surface

Sump Available Yes

Diameter (mm) 83

Invert Level (m) 36.800

Minimum Outlet Pipe Diameter (mm) 100
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62 Foxhall Road Land at Mockbeggars Farm

Didcot 0OX11 7AD Mockbeggars Attenuation

Date 23/12/2021 10:19 Designed by A.Quigley

File Mockbeggars Attenuation ... |Checked by J.Birch

Micro Drainage Network 2018.1.1

Hydro-Brake® Optimum Manhole: S36, DS/PN: S6.006, Volume (m3): 5.8

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (1/s) Control Points Head (m) Flow (1/s)
Design Point (Calculated) 1.200 3.3 Kick-Flo® 0.741 2.6
Flush-Flo™ 0.363 3.3 |Mean Flow over Head Range - 2.9

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified. Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 2.5 1.200 3.3 3.000 5.0 7.000 7.5
0.200 3.1 1.400 3.5 3.500 5.4 7.500 7.8
0.300 3.3 1.600 3.8 4.000 5.8 8.000 8.0
0.400 3.3 1.800 4.0 4.500 6.1 8.500 8.3
0.500 3.2 2.000 4.2 5.000 6.4 9.000 8.5
0.600 3.1 2.200 4.4 5.500 6.7 9.500 8.7
0.800 2.7 2.400 4.5 6.000 7.0
1.000 3.0 2.600 4.7 6.500 7.3

©1982-2018 Innovyze




Glanville Consultants

Page 12

Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Mockbeggars Attenuation

Date 23/12/2021 10:19

File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

Storage Structures for Storm

Swale Manhole: S5,

DS/PN: S51.004

Warning:- Volume should always be included unless the upstream pipe is being used for storage

and/or as a carrier

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 53.2
Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 3.0
Safety Factor 2.0 Slope (1:X) 171.8

Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level (m) 42.918 Cap Infiltration Depth (m) 0.000

Base Width (m) 0.5 Include Swale Volume Yes

Swale Manhole: S7,

DS/PN: S51.006

Warning:- Volume should always be included unless the upstream pipe is being used for storage

and/or as a carrier

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 66.7
Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 3.0
Safety Factor 2.0 Slope (1:X) 21.0

Porosity 1.00 Cap Volume Depth (m) 0.000

Invert Level
Base Width

Swale Manhole: S9,

(m) 39.356 Cap Infiltration Depth (m) 0.000

(m) 0.5

DS/PN: S$2.001

Include Swale Volume Yes

Warning:- Volume should always be included unless the upstream pipe is being used for storage

and/or as a carrier

Infiltration Coefficient Base (m/hr) 0.00000 Length (m) 46.4
Infiltration Coefficient Side (m/hr) 0.00000 Side Slope (1:X) 3.0
Safety Factor 2.0 Slope (1:X) 15.0
Porosity 1.00 Cap Volume Depth (m) 0.000
Invert Level (m) 38.297 Cap Infiltration Depth (m) 0.000
Base Width (m) 0.5 Include Swale Volume Yes

Swale Manhole: S11, DS/PN: S1.007

Warning:- Volume should always be included unless the upstream pipe is being used for storage

Infiltration Coefficient Base (m/hr)
Infiltration Coefficient Side (m/hr)
Safety Factor 2.0

and/or as a carrier

0.00000 Invert Level (m
0.00000 Base Width (m
Length (m
1.00 Side Slope (1:X

Porosity
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8210667
Land at Mockbeggars Farm
Mockbeggars Attenuation

Date 23/12/2021 10:19

File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

Swale Manhole:

S11, DS/PN: S1.007

Slope (1:X)
(m)

Cap Volume Depth

Tank or Pond Manhole:

100.0 Cap Infiltration Depth (m)
0.000

Include Swale Volume

S24, DS/PN:

S1.011

Depth (m) Area (m?)

Invert Level (m)

34.152

Depth (m) Area (m?)

0.000 296.0 1.370 599.7
Tank or Pond Manhole: S36, DS/PN: S6.006
Invert Level (m) 36.800

Depth (m) Area (m?)

0.000

Depth (m) Area (m?)

274.0 1.400 575.9

0.000
Yes
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Mockbeggars Attenuation

Date 23/12/2021 10:19

File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m3/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0

Synthetic Rainfall Details

Rainfall Model

FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 20.000 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF
DTS Status ON
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,
960, 1440, 2160, 2880, 4320, 5760, 7200, 8640,
10080
Return Period(s) (years) 100
Climate Change (%) 40
Water Surcharged Flooded
US/MH US/CL Level Depth Volume
PN Name Event (m) (m) (m) (m?3)

S1.000 S1 15 minute 100 year Winter I+40% 43.711 43.613 1.102 0.000
$1.001 S2 15 minute 100 year Winter I+40% 44.341 43.458 1.100 0.000
S51.002 S3 15 minute 100 year Winter I+40% 44.295 43.373 1.066 0.000
51.003 S4 15 minute 100 year Winter I+40% 44.584 43.291 1.017 0.000
S51.004 S5 15 minute 100 year Winter I+40% 43.418 42.432 0.472 0.000
51.005 S6 15 minute 100 year Winter I+40% 43.533 42.234 0.307 0.000
S51.006 S7 15 minute 100 year Winter I+40% 39.856 39.211 0.555 0.000
52.000 S8 15 minute 100 year Winter I+40% 42.714 40.463 -0.051 0.000
52.001 S9 15 minute 100 year Winter I+40% 38.797 38.709 1.262 0.000
52.002 S10 15 minute 100 year Winter I+40% 38.733 38.657 1.349 0.000
51.007 S11 15 minute 100 year Winter I+40% 39.340 38.632 2.036 0.000
51.008 S12 15 minute 100 year Winter I+40% 39.337 38.374 1.839 0.000
51.009 S13 15 minute 100 year Winter I+40% 38.462 37.992 1.541 0.000
$3.000 S14 15 minute 100 year Winter I+40% 42.363 41.069 -0.094 0.000
54.000 S15 15 minute 100 year Winter I+40% 42.977 41.757 -0.095 0.000

Flow

Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 2 Number of Storage Structures 6 Number of Real Time Controls 0

/

Cap.

O OMNMNNOOOOONH - = =

.11
.37
.45
.66
.20
.99
.54
77
.86
.28
.30
.42
.03
.30
.64
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667

Land at Mockbeggars Farm
Mockbeggars Attenuation

Date 23/12/2021 10:19
File Mockbeggars Atte

Designed by A.Quigley

nuation ... |Checked by J.Birch

Micro Drainage

Network 2018.1.1

100 year Return Period Summary of Critical Results by

Maximum Level (Rank 1)

PN

S1.
S1.
S1.
S1.
Sl.
S1.
Sl.
sS2.
S2.
sS2.
Sl.
S1.
Sl.
S3.
s4.

000
001
002
003
004
005
006
000
001
002
007
008
009
000
000

for Storm

Maximum Pipe

US/MH Maximum Discharge Velocity Flow
Name Vol (m3®) Vol (m?3) (m/s) (1/s)
S1 0.374 21.871 1.0 40.9
S2 1.376 23.533 1.1 43.6
S3 0.683 23.533 1.1 42.9
S4 0.542 36.268 1.6 63.5
S5 2.289 36.270 1.7 65.3
S6 0.344 66.993 3.2 111.2
S7 0.752 66.993 5.1 108.2
S8 0.027 14.676 2.7 33.6
S9 2.414 14.678 2.0 28.4
S10 1.946 19.386 1.6 40.2
S11 5.260 91.089 2.0 142.4
S12 2.910 97.453 2.1 149.8
S13 3.435 126.244 2.6 181.1
S14 0.033 3.046 1.2 7.0
S15 0.080 29.907 2.9 68.5

Status

FLOOD RISK
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED
SURCHARGED

OK
FLOOD RISK
FLOOD RISK
SURCHARGED
SURCHARGED
SURCHARGED

OK

OK
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8210667
Land at Mockbeggars Farm
Mockbeggars Attenuation

Date 23/12/2021 10:19

File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Water Surcharged Flooded
US/MH US/CL Level Depth Volume Flow /
PN Name Event (m) (m) (m) (m?3) Cap.
S$3.001 S16 15 minute 100 year Winter I+40% 41.060 39.885 -0.050 0.000 0.96
S$3.002 S17 15 minute 100 year Winter I+40% 40.000 38.785 -0.090 0.000 0.66
S$3.003 S18 15 minute 100 year Winter I+40% 37.827 37.516 0.814 0.000 2.49
S$3.004 S19 15 minute 100 year Winter I+40% 38.124 37.050 0.440 0.000 1.20
S1.010 S20 15 minute 100 year Winter I+40% 37.720 36.731 0.581 0.000 1.16
S$5.000 S21 960 minute 100 year Winter I+40% 36.510 35.330 -0.065 0.000 0.03
S$5.001 S22 960 minute 100 year Winter I+40% 36.088 35.330 0.398 0.000 0.06
$5.002 S23 960 minute 100 year Winter I+40% 35.812 35.329 0.678 0.000 0.06
S1.011 S24 960 minute 100 year Winter I+40% 35.522 35.328 0.951 0.000 0.13
S6.000 S25 15 minute 100 year Winter I+40% 44.541 43.632 0.291 0.000 0.87
S6.001 S26 15 minute 100 year Winter I+40% 43.688 43.452 0.335 0.000 1.25
$6.002 S27 15 minute 100 year Winter I+40% 43.747 42.489 -0.058 0.000 0.87
$6.003 S28 15 minute 100 year Winter I+40% 41.519 40.195 -0.124 0.000 0.63
S6.004 S29 15 minute 100 year Winter I+40% 40.032 39.280 0.448 0.000 1.20
S6.005 S30 15 minute 100 year Winter I+40% 39.197 38.090 0.093 0.000 1.03
S7.000 S31 15 minute 100 year Winter I+40% 43.017 41.702 -0.115 0.000 0.48
S7.001 S32 15 minute 100 year Winter I+40% 42.594 41.290 -0.058 0.000 0.80
S7.002 S33 15 minute 100 year Winter I+40% 43.773 41.098 0.052 0.000 1.05
S7.003 S34 15 minute 100 year Winter I+40% 41.707 40.419 -0.088 0.000 0.82
S7.004 S35 15 minute 100 year Winter I+40% 40.408 39.101 -0.107 0.000 0.73
S6.006 S36 960 minute 100 year Winter I+40% 38.200 38.003 0.978 0.000 0.03
Maximum Pipe
US/MH Maximum Discharge Velocity Flow
PN Name Vol (m3®) Vol (m?3) (m/s) (1/s) Status

$3.001 S16 0.164 32.953 2.3 75.3 OK

$3.002 S17 0.143 36.553 3.4 83.3 OK

$3.003 S18 1.205 40.984 2.3 87.8 SURCHARGED

S$3.004 S19 0.999 40.984 2.2 85.5 SURCHARGED

S1.010 520 3.905 167.232 3.7 259.8 SURCHARGED

$5.000 S21 0.099 36.014 0.8 1.6 OK

$5.001 S22 1.424 72.341 0.7 3.0 SURCHARGED

$5.002 S23 1.653 70.904 0.6 2.9 SURCHARGED

S1.011 S24  494.102 349.067 0.6 3.5 FLOOD RISK

S$6.000 S25 0.123 8.861 1.3 18.5 SURCHARGED

S6.001 S26 0.574 39.868 2.1 83.1 FLOOD RISK

56.002 S27 0.232 55.651 3.7 115.0 OK

$6.003 528 0.121 67.834 3.4 141.8 OK

S6.004 529 1.295 98.568 2.9 203.2 SURCHARGED

56.005 S30 0.834 98.568 3.2 200.3 SURCHARGED

S7.000 S31 0.067 13.291 1.6 30.4 OK
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File Mockbeggars Attenuation ...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

100 year Return Period Summary of Critical Results by

Maximum Level

(Rank 1)

US/MH Maximum

PN Name Vol (m?3)
S7.001 S32 0.290
S7.002 S33 1.458
S7.003 534 0.471
S7.004 S35 0.207
S$6.006 S36  477.886

for Storm

Maximum Pipe

Discharge Velocity Flow

Vol (m?3) (m/s) (1/s) Status
37.102 1.6 83.2 OK
58.974 1.9 127.8 SURCHARGED
81.956 3.4 175.4 OK
81.956 3.7 175.4 OK
334.520 1.2 3.3 FLOOD RISK
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Appendix L

Proposed Surface Water Drainage Strategy

Ref: 002_8210667_AQ_FRA Issue 2: 17 January 2022



NOTES

1. This drawing to be read in conjunction with all other drawings
and specifications.

N 2. Dimensions not to be scaled.
3. Site layout from OSP Architects (Ref: 20179/P101, date:
December 2021).
4. Topographical Survey from ASC (Ref: ASC.21.599, date:
August 2021)

5. This drawing is indicative and not intended for construction.
6. SuDS sizing based on MicroDrainage calculations.
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NOTES

1. This drawing to be read in conjunction with all other drawings

and specifications.

2. Dimensions not to be scaled.

3. Site layout from OSP Architects (Ref: 20179/P101, date:

December 2021).

4. Topographical Survey from ASC (Ref: ASC.21.599, date:

August 2021)
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DRAINAGE STRATEGY

Surface water run-off from the proposed development site will be
managed by a complex SuDS structure based on porous paving,
dry swales / french drains, and two attenuation basins, for
attenuation storage prior discharging into the existing pipe
network currently located in the adjacent farmyard to the

north-west of the development site, and then into the Shortbrige
Stream tributary, with no direct discharges off-site.

The total impermeable area of the proposed development is
approximately 13,323m2, which also includes the areas allocated
to the proposed access road and car parking, which will be built
using permeable materials. A 10% addition for urban creep has
been included accordingly within the proposed impermeable

area.

The surface water discharge rate has been restricted to a value
of 6.8l/s for the total impermeable area of the site, associated

with Greenfield Run-off Rate.

The SuDS features have been designed to cater for all storm
events up to and including the 1 in 100 year + 40% climate

change storm event.
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Manhole Reference

Liquid Type

Cover Level

Invert Level

Depth to Invert

Manhole Reference |Liquid Type [Cover Level |Invert Level Depth to Invert
5402 F 56.16 0.00
5501 F 52.93 0.00
5502 F 0.00 0.00
5503 F 0.00 0.00
5504 F 0.00 0.00
5505 F 0.00 0.00
5602 F 51.56 0.00
5603 F 52.87 0.00
5604 F 0.00 0.00
5701 F 51.09 0.00
5702 F 0.00 0.00
5801 F 50.00 0.00
6501 F 51.45 50.16
6601 F 51.62 49.08
6602 F 49.71 48.33
6603 F 49.81 47.99
6604 F 50.43 48.93
6701 F 48.02 46.41
6801 F 47.12 45.56
6802 F 48.55 46.84
7801 F 45.82 44.12
7802 F 45.59 44.00




5801 F 50.00 0.00
6801 F 47.12 45.56
6802 F 48.55 46.84
7103 F 0.00 0.00
7801 F 45.82 44,12
7802 F 45.59 44.00
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Glanville Consultants Page 1
Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm )
Didcot 0OX11 7AD Foul Water Drainage System Mi g
Date 22/12/2021 14:19 Designed by A.Quigley

File Mockbeggars Foul Water 2... |Checked by J.Birch

Micro Drainage Network 2018.1.1

FOUL SEWERAGE DESIGN

Design Criteria for Foul - Main

Pipe Sizes STANDARD Manhole Sizes STANDARD

Industrial Flow (1/s/ha) 0.00 Add Flow / Climate Change (%) 0
Industrial Peak Flow Factor 0.00 Minimum Backdrop Height (m) 0.200
Flow Per Person (l/per/day) 164.00 Maximum Backdrop Height (m) 1.500

Persons per House 5.00 Min Design Depth for Optimisation (m) 1.200
Domestic (1/s/ha) 0.00 Min Vel for Auto Design only (m/s) 0.75
Domestic Peak Flow Factor 5.00 Min Slope for Optimisation (1:X) 500
Designed with Level Soffits
Network Design Table for Foul - Main
PN Length Fall Slope Area Houses Base k HYD DIA Section Type Auto
(m) (m) (1:X) (ha) Flow (1/s) (mm) SECT (mm) Design
F1.000 20.785 0.264 78.7 0.000 3 0.0 1.500 o 150 Pipe/Conduit o)
F1.001 13.070 0.096 135.6 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
F1.002 25.805 0.190 135.6 0.000 1 0.0 1.500 o 150 Pipe/Conduit &
F1.003 25.805 2.181 11.8 0.000 0 0.0 1.500 o 150 Pipe/Conduit o
F2.000 29.553 0.835 35.4 0.000 2 0.0 1.500 o 150 Pipe/Conduit i)
F2.001 40.702 0.300 135.6 0.000 5 0.0 1.500 o 150 Pipe/Conduit &
F1.004 22.586 0.167 135.6 0.000 2 0.0 1.500 o 150 Pipe/Conduit &
F1.005 26.134 0.193 135.6 0.000 2 0.0 1.500 o 150 Pipe/Conduit o
F1.006 21.701 3.035 7.2 0.000 1 0.0 1.500 o 150 Pipe/Conduit &

Network Results Table

PN US/IL I Area I Base Z Hse Add Flow P.Dep P.Vel Vel Cap Flow

(m) (ha) Flow (1/s) (1/s) (mm) (m/s) (m/s) (1/s) (1/s)
F1.000 42.597 0.000 0.0 3 0.0 10 0.28 0.99 17.5 0.1
F1.001 42.333 0.000 0.0 3 0.0 11 0.24 0.75 13.3 0.1
F1.002 42.237 0.000 0.0 4 0.0 13 0.26 0.75 13.3 0.2
F1.003 42.046 0.000 0.0 4 0.0 7 0.59 2.56 45.2 0.2
F2.000 41.000 0.000 . 2 0.0 0.32 1.48 26.1 .1
F2.001 40.165 0.000 0.0 7 0.0 17 0.31 0.75 13.3 0.3
F1.004 39.865 0.000 0.0 13 0.0 22 0.38 0.75 13.3 0.6
F1.005 39.698 0.000 0.0 15 0.0 24 0.39 0.75 13.3 0.7
F1.006 39.505 0.000 0.0 16 0.0 12 1.11 3.29 58.1 0.8

©1982-2018 Innovyze
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Page 2

Cornerstone Court

62 Foxhall Road

Didcot 0OX11 7AD

8210667
Land at Mockbeggars Farm

Foul Water Drainage System

Date 22/12/2021 14:19

File Mockbeggars Foul Water 2...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

F3.
F3.
F3.
F3.
F3.
F3.
F3.
F3.

F4.
F4.
F4.

F3.
F3.
F3.

Fl.
Fl.

PN

000
001
002
003
004
005
006
007

000
001
002

008
009
010

007
008

F3.
F3.
F3.
F3.
F3.
F3.
F3.
F3.

F4.
F4.
F4.

F3.
F3.
F3.

F1.
Fl.

Length
(m)

12
29
29
32
32
25

15

12
35
42

21
38

PN

.296
.495
.495
.386
.386
.537
30.
30.

116
116

.432
29.
29.

106
106

.425
.217
.716

.530
.508

Fall
(m)

.215
.503
.218
.274
. 487
.414
.222
.222

O O P OO OO

o

.938
0.215
4.860

0.092
0.582
0.315

0.159
0.284

Network Design Table for Foul

Slope Area Houses

135.
118.

135.
135.

135.

(1:X)

57.
58.

21.
18.

oY 0O ooy N

16.

o U1

135.6

60.5

135.6

135.6
135.6

US/IL £ Area

000 42.
001 41.
002 41
003 41.
004 40.
005 39.
006 37.
007 37.

000 43.
001 42.
002 42.

008 37.
009 37.
010 36.

007 36.
008 36.

(m)

015
800

.297

079
805
318
904
682

472
534
319

460
368
786

471
312

(

O O O O O O o o

o

ha)

.000
.000
.000
.000
.000
.000
.000
.000

.000

0.000

.000

.000
.000
.000

.000
.000

(ha)

.000
.000
.000
.000
.000
.000
.000
.000

O O O O O o O o

o

.000
0.000
0.000

0.000
0.000
0.000

0.000
0.000

Base

Flow (1/s)
2 0.0
4 0.0
2 0.0
4 0.0
0 0.0
1 0.0
5 0.0
2 0.0
2 0.0
3 0.0
3 0.0
2 0.0
0 0.0
0 0.0
5 0.0
4 0.0

=

[y

Network Results Table

Z Base

Flow (1/s)

0.
0.

O O O O O o o o

o O

O O O O O O o o

o O

0
0

L Hse Add Flow P.Dep P.Vel

12
12
13
18
20

(€]

30
30
30

51
55

(1/s)

o

0.

0

O O O O o o o o

O O O O O O o o

o O

0
0

- Main
k HYD DIA Section Type Auto
(mm) SECT (mm) Design
.500 o 150 Pipe/Conduit ]
.500 o 150 Pipe/Conduit "
.500 o 150 Pipe/Conduit o
.500 o 150 Pipe/Conduit "
.500 o 150 Pipe/Conduit o
.500 o 150 Pipe/Conduit "
.500 o 150 Pipe/Conduit o
.500 o 150 Pipe/Conduit "
.500 o 150 Pipe/Conduit &‘j
.500 o 150 Pipe/Conduit o
.500 o 150 Pipe/Conduit "
.500 o 150 Pipe/Conduit "
.500 o 150 Pipe/Conduit o
.500 o 150 Pipe/Conduit "
.500 o 150 Pipe/Conduit "
.500 o 150 Pipe/Conduit o
Vel Cap Flow
(mm) (m/s) (m/s) (1/s) (1/s)
8 0.28 1.16 20.5 0.1
13 0.39 1.15 20.2 0.3
18 0.32 0.75 13.3 0.4
21 0.39 0.81 14.2 0.6
14 0.69 1.88 33.3 0.6
14 0.75 2.07 36.5 0.6
26 0.42 0.75 13.3 0.9
27 0.43 0.75 13.3 0.9
6 0.42 2.17 38.3 .1
14 0.28 0.75 13.3 0.2
9 0.94 3.60 63.5 0.4
33 0.49 0.75 13.3 1.4
27 0.65 1.13 19.9 1.4
33 0.49 0.75 13.3 1.4
44 0.57 0.75 13.3 2.4
45 0.58 0.75 13.3 2.6
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Glanville Consultants Page 3
Cornerstone Court 8210667

62 Foxhall Road Land at Mockbeggars Farm )
Didcot 0OX11 7AD Foul Water Drainage System Mi S
Date 22/12/2021 14:19 Designed by A.Quigley

File Mockbeggars Foul Water 2... |Checked by J.Birch

Micro Drainage

Network 2018.1.1

F5.
F5.
F5.

Fl.

PN Length Fall

(m)

PN

F5.000
F5.001
F5.002

F1.009

(m)

000 35.793 2.204
001 15.216 0.112
002 4.718 0.043

009 10.024 0.074

US/IL £ Area

(m)

38.884
36.680
36.568

36.028

Vel Cap Flow
(m/s) (1/s) (1/s)

Network Design Table for Foul - Main
Slope Area Houses Base k HYD DIA
(1:X) (ha) Flow (1/s) (mm) SECT (mm)
16.2 0.000 2 0.0 1.500 o 150
135.6 0.000 3 0.0 1.500 o 150
110.3 0.000 0 0.0 1.500 o 150
135.6 0.000 0 0.0 1.500 o 150
Network Results Table
I Base L Hse Add Flow P.Dep P.Vel
(ha) Flow (1/s) (1/s) (mm) (m/s)
0.000 0.0 2 0.0 6 0.42 2
0.000 0.0 5 0.0 14 0.28 0
0.000 0.0 5 0.0 14 0.30 O
0.000 0.0 60 0.0 47 0.60 0

Section Type Auto
Design
Pipe/Conduit i)
Pipe/Conduit &
Pipe/Conduit o
Pipe/Conduit o

.18 38.5 0.
.75 13.3 0.
.83 14.7 0.
.75 13.3 2.

NN
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm

Foul Water Drainage System

Date 22/12/2021 14:19

File Mockbeggars Foul Water 2...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

PIPELINE SCHEDULES for Foul - Main

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM.,
Sect (mm) Name (m) (m) (m) Connection (mm)
F1.000 o 150 Fl 43.897 42.597 1.150 Open Manhole
F1.001 o 150 F2 44.428 42.333 1.945 Open Manhole
F1.002 o 150 F3 44.358 42.237 1.971 Open Manhole
F1.003 o 150 F4 43.486 42.046 1.290 Open Manhole
F2.000 o 150 F5 42.300 41.000 1.150 Open Manhole
F2.001 o 150 F6 41.465 40.165 1.150 Open Manhole
F1.004 o 150 F7 43.250 39.865 3.235 Open Manhole
F1.005 o 150 F8 42.899 39.698 3.051 Open Manhole
F1.006 o 150 F9 41.330 39.505 1.675 Open Manhole
F3.000 o 150 F10 43.315 42.015 1.150 Open Manhole
F3.001 o 150 F11 43.100 41.800 1.150 Open Manhole
F3.002 o 150 Fl12 42.647 41.297 1.200 Open Manhole
F3.003 o 150 F13 43.873 41.079 2.644 Open Manhole
F3.004 o 150 Fl4 42.155 40.805 1.200 Open Manhole
F3.005 o 150 F15 40.668 39.318 1.200 Open Manhole
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM.
(m) (1:X) Name (m) (m) (m) Connection (mm)
F1.000 20.785 78.7 F2 44.428 42.333 1.945 Open Manhole
F1.001 13.070 135.6 F3 44.358 42.237 1.971 Open Manhole
F1.002 25.805 135.6 F4 43.486 42.046 1.290 Open Manhole
F1.003 25.805 11.8 F7 43.250 39.865 3.235 Open Manhole
F2.000 29.553 35.4 F6 41.465 40.165 1.150 Open Manhole
F2.001 40.702 135.6 F7 43.250 39.865 3.235 Open Manhole
F1.004 22.586 135.6 F8 42.899 39.698 3.051 Open Manhole
F1.005 26.134 135.6 F9 41.330 39.505 1.675 Open Manhole
F1.006 21.701 7.2 F24 39.543 36.471 2.922 Open Manhole
F3.000 12.296 57.2 F11 43.100 41.800 1.150 Open Manhole
F3.001 29.495 58.6 F12 42.647 41.297 1.200 Open Manhole
F3.002 29.495 135.6 F13 43.873 41.079 2.644 Open Manhole
F3.003 32.386 118.0 F14 42.155 40.805 1.200 Open Manhole
F3.004 32.386 21.8 F15 40.668 39.318 1.200 Open Manhole
F3.005 25.537 18.1 Fl6 39.254 37.904 1.200 Open Manhole

L*W

600
600
600
600

600
600

600
600
600

600
600
600
600
600
600

, L*W

600
600
600
600

600
600

600
600
600

600
600
600
600
600
600
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm

Foul Water Drainage System

Date 22/12/2021 14:19

File Mockbeggars Foul Water 2...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

PIPELINE SCHEDULES for Foul - Main

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM.,
Sect (mm) Name (m) (m) (m) Connection (mm)
F3.006 o 150 Fle 39.254 37.904 1.200 Open Manhole
F3.007 o 150 F17 40.211 37.682 2.379 Open Manhole
F4.000 o 150 F18 44.772 43.472 1.150 Open Manhole
F4.001 o 150 F19 43.834 42.534 1.150 Open Manhole
F4.002 o 150 F20 43.861 42.319 1.392 Open Manhole
F3.008 o 150 F21 41.730 37.460 4.120 Open Manhole
F3.009 o 150 F22 41.750 37.368 4.232 Open Manhole
F3.010 o 150 F23 38.136 36.786 1.200 Open Manhole
F1.007 o 150 F24 39.543 36.471 2.922 Open Manhole
F1.008 o 150 F25 38.623 36.312 2.161 Open Manhole
F5.000 o 150 F26 40.184 38.884 1.150 Open Manhole
F5.001 o 150 F27 37.980 36.680 1.150 Open Manhole
F5.002 o 150 F28 38.303 36.568 1.585 Open Manhole
Downstream Manhole
PN Length Slope MH C.Level I.Level D.Depth MH MH DIAM.
(m) (1:X) Name (m) (m) (m) Connection (mm)
F3.006 30.116 135.6 F17 40.211 37.682 2.379 Open Manhole
F3.007 30.116 135.6 F21 41.730 37.460 4.120 Open Manhole
F4.000 15.432 16.5 F19 43.834 42.534 1.150 Open Manhole
F4.001 29.106 135.6 F20 43.861 42.319 1.392 Open Manhole
F4.002 29.106 6.0 F21 41.730 37.460 4.120 Open Manhole
F3.008 12.425 135.6 F22 41.750 37.368 4.232 Open Manhole
F3.009 35.217 60.5 F23 38.136 36.786 1.200 Open Manhole
F3.010 42.716 135.6 F24 39.543 36.471 2.922 Open Manhole
F1.007 21.530 135.6 F25 38.623 36.312 2.161 Open Manhole
F1.008 38.508 135.6 F29 37.875 36.028 1.697 Open Manhole
F5.000 35.793 16.2 F27 37.980 36.680 1.150 Open Manhole
F5.001 15.216 135.6 F28 38.303 36.568 1.585 Open Manhole
F5.002 4.718 110.3 F29 37.875 36.525 1.200 Open Manhole

L*W

600
600

600
600
600

600
600
600

600
600

600
600
600

, L*W

600
600

600
600
600

600
600
600

600
600

600
600
600
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Cornerstone Court
62 Foxhall Road
Didcot 0X11 7AD

8210667
Land at Mockbeggars Farm
Foul Water Drainage System

Date 22/12/2021 14:19
File Mockbeggars Foul Water 2...

Designed by A.Quigley
Checked by J.Birch

Micro Drainage

Network 2018.1.1

PIPELINE SCHEDULES for Foul - Main

Upstream Manhole

PN Hyd Diam MH C.Level I.Level D.Depth MH MH DIAM.,

Sect (mm) Name (m)

F1.009 o 150 F29 37.875

(m) (m) Connection

36.028 1.697 Open Manhole

Downstream Manhole

PN Length Slope MH C.Level I.Level D.Depth MH

(m) (1:X) Name (m) (m) (m) Connection

F1.009 10.024 135.6 F 37.402 35.954 1.298 Open Manhole
Free Flowing Outfall Details for Foul - Main

Outfall Outfall C. Level I. Level Min D,L

Pipe Number Name (m) (m) I. Level (mm)

(m)
F1.009 F 37.402 35.954 0.000 0

L*W

L*W
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Appendix O

Proposed Foul Water Drainage Strategy

Ref: 002_8210667_AQ_FRA Issue 2: 17 January 2022



1. This drawing to be read in conjunction with all other drawings
and specifications.
N 2. Dimensions not to be scaled.
3. Site layout from OSP Architects (Ref: 20179/P101, date:
December 2021).
4. Topographical Survey from ASC (Ref: ASC.21.599, date:
August 2021)
5. This drawing is indicative and not intended for construction.
6. All proposed foul water sewers and levels shown on this
drawing are indicative only.
KEY
Application Site Boundary
——@ —— Proposed Foul Water Drain
./ Proposed Foul Rising Main
DRAINAGE STRATEGY
- Foul effluent from the proposed development site is proposed to
be drained to a new adoptable pumping station established to
the north of Plot 20. Effluent would then be pumped along
London Road towards Southern Water's 150mm diameter public
foul sewer, located approximately 360 to the south of the
proposed pumping station, via a direct connection between
Manholes Ref: 5602 and 5604. The incoming peak design flow
N - from the 60 properties would be 2.91/s. The minimum storage
‘f capacity of the foul pumping station would be 9.6m®.
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