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DISCLAIMER

This report has been prepared by LK Consult Ltd. (LKC) who have exercised such professional skill,
care and diligence as may reasonably be expected of a properly qualified and competent consultant
experienced in preparing reports of a similar scope.

However, to the extent that the report is based on or relies upon information contained in records,
reports or other materials provided to LKC which have not been independently produced or verified,
LKC gives no warranty, representation or assurance as to the accuracy or completeness of such
information.

This report is prepared solely for the benefit of Gladman Developments Ltd. It may not be relied
upon by, or submitted to a third party for their reliance for the purposes of valuation, mortgage,
insurance and regulatory approval, until all invoices have been settled in full.

THOSE USING THIS INFORMATION IN SUBSEQUENT ASSESSMENTS OR EVALUATIONS DO
SO AT THEIR OWN RISK.
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EXECUTIVE SUMMARY

Scope and Background

This Flood Risk Assessment (FRA) has been undertaken by LK Consult Ltd (LKC) to support a
planning application for residential development of Land off St. Mary’'s Road, Hayling Island. The
site is currently used for agricultural purposes.

LKC has prepared this Flood Risk Assessment (FRA) in line with the NPPF and Technical Guidance
where appropriate.

In considering the proposals the following key principles have therefore been applied:-
e Identification of flood risks.
¢ Protection of users of the new development.
e No increased flood risk to third parties.

Consultations

The Environment Agency (EA) has been consulted to inform the preparation of this report. They
have provided a more detailed surface water risk map but no modelled data was available.

Hampshire County Council and Southern Water Ltd were also consulted concerning flood risk.

All relevant consultees have confirmed that there is a very low to low risk of flooding to this site from
all sources.

Flood Risk

The site is shown on the Environment Agency’s (EA) website Flood Zone Mapping as being in Flood
Zone 1, (PPG Table 1). — Very Low Risk, with a Low annual probability of flooding less than 0.1% (1
in 1000).

There are low risks for pluvial, surface water, ground water and tidal flooding.
Mitigation

Design

Site falls will be arranged to allow reasonably level access for occupants and visitors and allowing
the site to be free-draining in case of local ponding at times of heavy rainfall. Floor levels of
dwellings will be set as high as possible above the flood level giving regard to necessary access for

the less-able.

The development will not result in any reduction in flood plain storage compared to the existing
situation.

In considering the potential drainage options for the site at present it is assumed that surface water
runoff arising from the development will discharge to two separate catchments. The northern
catchment will discharge into the existing central ditch flowing towards the western boundary and
the southern catchment will drain towards a ditch on the eastern boundary.

LK Consult Ltd November 2016
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The proposed development will significantly increase the proportion of the site covered by
iImpermeable surfaces and will therefore generate more runoff. Attenuation will therefore be

required.

The oulline drainage strategy considers the use of attenuation based SuDS to be feasible.
Therefore the most effective strategy, in line with the SUDS management train, would be 1o have a
detention basin at the western boundary and one towards the southeast corner. The required
detention pond or similar for the northern catchment has been estimated to be 506.5m?® for the 1 in
30 year greenfield flow restriction. The required detention pond or similar for the southern catchment
has been estimated to be 422.8m*for the 1 in 30 year greenfield flow restriction.

The estimated volume to be retained on site for the northern catchment for the 1 in 100 year storm
event including the allowance for climate change is between 839.8m° and 1046.7m° Similarly the
estimated volume 1o be retained on site for the southern catchment for the 1 in 100 year storm event
including the allowance for climate change is between 701.0m® and 873.6m°.

The site is considered to be at low risk of flooding. It is recommended that the minimum finished
floor levels for the development should be set at a hominal height above the proposed ground
levels. This is to allow for overland flow during exceedance flows from an extreme event or a
drainage failure.

Access

Access close to the site is elevated above potential flood levels and will always provide safe access
to and from St Mary's Road 1o the east of the site.

LK Consult Ltd November 2016
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1

INTRODUCTION

1.1 Background

LK Consult Ltd (LKC) were commissioned to carry out a Flood Risk Assessment (FRA) and
Qutline Drainage Strategy by Gladman Developments Ltd. The report was undertaken in
support of a future planning application to redevelop the site for residential use.

The report will address the vulnerability to flooding from all possible sources and will also
consider the impact of the development on surface water runoff accounting for climate
change and the potential to increase flood risk elsewhere. The Oulline Drainage Strategy in
Section 5 will provide an overview of the SuDS technigues which could be considered on
the site. The issues of actual flood risk are discussed in Section 4.

Government policy with respect 1o development in flood risk areas is contained within the
Department of Communities and Local Government National Planning Policy Framework'
and accompanying Technical Guidance of March 2012 (revised to the Planning Practice
Guidance (PPG)*, which supersedes Planning Policy Statement 25 (PPS25) ‘Development
and Flood Risk’. The guidance on Climate Change allowance issued by the Environment
Agency in February 2016 has also beenh considered.

LKC has prepared this Flood Risk Assessment (FRA) in line with the NPPF and the PPG
where appropriate.

The level of detail entered into in any flood risk assessment is dependent upon the scale
and potential impact of the proposed development, and the vulnerability classification of the
proposed land-use.

"'DCL (20120, "Mational Planning Policy Frameworl.” Department of Communities and Local Government. March 2012,
: DCL (2014, "Flanning Practice Guidance” http#planningguidance communities. gov.uk, April 2014

LK Consult Ltd November 2018
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1.2 Site Details

A summary of general site details is presented in Table 1-1. Plans, Drawings and Figures
are provided in Appendix A. Figures 1 and 2 indicate the site location and boundary.

Site Details

Location To the northwest of St. Mary's Road, Hayling Island, PO11 9BY.

Centred at approximate National Grid Reference 471930E 99800N.

Area 11.81ha

Topography 8.5 metres above ordnance datum (AOD) in the north of the site and 6.5m
AOD in the south.

The site is sloping down gently to the south.

Current Land Site

Use The site comprises of arable farmland over the majority of the area with a drain
running east and west across the centre of the site. A farm building, pond and
embankments are present in the centre of the study area. An area in the east
comprises open grassland with a stockpile of compost, farm machinery and
waste.

Surrounding Area

North: Open grassland, St. Mary's Church and grave yard.

East: Residential dwellings.

South: Residential dwellings.

West: Open grassland and residential dwellings.

Proposed Residential dwellings (including up to 30% affordable housing), structural
Development planting and landscaping, informal public open space, children’s play areas,
sustainable drainage systems (SuDS), vehicular access from St. Mary’s Drive
and associated ancillary works.

Table 1-1. Summary of site details for land off St. Mary's Road, Hayling Island.

LK Consult Ltd November 2018
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2

2.1

SITE SETTING

Vulnerability

As an initial phase in identifying whether a site is potentially at risk of flooding, LKC has
consulted the Environment Agency’'s (EA) website Flood Zone Mapping. This mapping is
(often) based on coarse scale modelling and provides only an initial indication of the flood
risk to a site. The Environment Agency Flood Zone maps were developed using a very
coarse Digital Elevation Map (DEM) and are superseded by a more detailed analysis of
modelled flood levels and topographic survey levels.

The Flood Zones divide the floodplain into three categories of flood risk, and do not take
flood defences into account. The NPPF defines the Flood Zones as:-

e Flood Zone 1 — little or no risk, with annual probability of flooding from rivers and the
sea of less than 0.1% (1 in 1000).

e Flood Zone 2 — low to medium risk, with annual probability of flooding of 0.1 to 1.0%
from rivers and 0.1 to 0.5% from the sea.

e Flood Zone 3 — high risk of flooding with an annual probability of flooding of 1.0% or
greater from rivers, and 0.5% or greater from the sea.

The Flood Zone Mapping indicates the site as being within Flood Zone 1 (PPG paragraph
065, Table 1).

The development site is over 1 hectare in size, so under current regulations a Flood Risk
Assessment will be necessary to accompany the Planning Application.

The proposed development is for residential end use and this is classified within the ‘More
Vulnerable’ category in Table 2 of paragraph 066 of the PPG Technical Guidance.

2.2 The Sequential and Exception Tests

The NPPF does not require that the Sequential Test be applied to development proposals
in Flood Zone 1. Since the site has been shown to be located in Zone 1 for flood risk (see
section 4.1), a sequential approach should not be required for planning.

However, the principles should still be applied for developments within the site such that, for
example, dwellings are situated on a high part of the site when there is a risk of local
surface water flooding. The issues of actual flood risk are discussed below. The issues of
safety and reduction in flood risk to others required by an Exception Test are also
addressed In this document.

The Local Planning Authority (LPA) will make the final decision with regard to any planning
application.

2.3 Environmental Setting

LKC have previously undertaken a Preliminary Risk Assessment for the site (LKC 16 1109
May 2016)° and pertinent environmental information for the site is provided in Table 2-1
below.

? Preliminary Risk Assessment LKC 16 1109 May 2016

LK Consult Lid November 2016
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Summary of Environmental Setting
Superficial River Terrace Deposits (sand, silt and gravel).
Bedrock London Clay Formation (clay, silt and sand).

BH Ref: SZ29NW15, NW of the study area: compact
sandy gravel 3.65m, firm brown silty clay to 4.57m,
compact brown sand to 5.18m, firm grey clayey silt to
6.7m.

BH Ref: SZ29NW14, approximately 10m W of the

Geology study area: topsoil to 0.8m, soft brown sandy clay to
BGS Boreholes 2.1m, brown sandy clayey gravel to 2.74m, brown

sandy gravel to 3.96m, soft brown silty clay to 4.27m.
BH Ref: SZ29NW13, approximately 80m W of the
study area: firm brown sandy clay to 1.8m, grey /
brown sandy clayey gravel to 2.43m, grey silty clay to
3.35m, brown compact sand to 3.81m, grey sandy
clay with flints to 4.26m.

Superficial Secondary A.
Bedrock Unproductive Strata.

There is a length of ditch along the northern
boundary flowing towards St. Mary's Road.

There is a watercourse bisecting the site flowing east
and west from the central pond. The central pond
Hydrology Surface water appeared on the mapping in the 1960's. There is a
shallow ditch along the southern part of the western
boundary. There is a ditch along the southern part of
the eastern section that flows towards the southeast
corner towards an existing headwall and off site.

The central pond appears on the mapping during the
1960’s on the line of the central bisecting ditch.

Table 2-1: Environmental setting for land off St. Mary’s Road, Hayling Island.

Hydrogeology

Site History

2.4 Site Reconnaissance
A site visit was undertaken in May 2016 and photographs are provided in Appendix B.

¢ The site is currently arable farmland over the majority of the site with open drains on
each boundary and bisecting the site.

¢ The bisecting ditch has outfalls on both the east and west boundaries but the invert
levels vary along its length. Indications are that the majority of the northern
catchment will fall to the west. The outfall to the west is to an open watercourse, to
the east it is to a drain that flows beneath a private garden.

e [he ditch on the eastern boundary to the southern section has an incoming pipe
from beneath the existing housing to the east of the boundary.

e The ditch along the eastern boundary outfalls into a 225/300mm dia. pipe running
beneath a garden fence.

¢ A farm building, pond and embankments are present in the centre of the study area.

e An area in the east comprises open grassland with a stockpile of compost, farm
machinery and waste.

¢ Made ground was observed, which contained rare ash, plastic and brick fragments
to 0.3m underlain by natural slightly sandy gravelly clay.

e Access to the site is via a gate off St. Marys Road and via Rook Farm Way.

2.5 Site and Access Levels

A topographic survey of the site has been undertaken to OS GPS datum, and information is
included on the drawings in Appendix A. The site falls generally to the south from the high

LK Consult Lid November 2016
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point on the northern boundary. The fall is approximately 2m to the southern boundary with
a slight fall towards the east and west boundaries within the northern part of the site. The
final site levels and ground floor levels of dwellings have not yet been determined. The
proposed access would join 5t. Mary's Road at around 7.0m AQD.

LK Consult Ltd November 2018
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3 CONSULTATIONS

Information from consultees (Environment Agency (EA), Hampshire County Council (Lead
Local Flood Authority) and Southern Water Ltd is summarised in Table 3-1 below.

Relevant corres

pondence /information are provided in Appendices C (EA) and D (others).

Source

Details

Environment

Flood Zone 1: little or no risk, with annual probability of flooding from rivers and the sea of
less than 0.1% (1 in 1000).

Modelled Levels for
Hayling Island

No relevant information available.

Records of Fl nnding

No records of flooding recorded.

Records of Flood
Warning Service

Not within a Fluvial Flood warning service area.

Agency Surface Water A low potential for surface water flooding up to a depth of 300mm
Flooding Is recorded in one area adjacent to the central western boundary
where a slight depression in the ground is shown on the
topographical survey. The remainder of the site is very low risk.
Flooding from No risk from reservoirs.
reservoirs
Groundwater Source | Not within a Source Protection Zone.
Protection Zone
Flood incidents An incident of flooding was recorded in Beech Grove
approximately 450m to the east of the boundary relating to the
capacity of an existing ditch.
Church Road surface water flooding due to a blocked culvert and
Hampshire unmgintainﬁd watercourse.
County Council Other A 1_0,&3 addition for urban creep should be added for storage
(Lead Local il
Flood Authority)

The site itself is not shown to be vulnerable to surface water in a 1
in 30 year rainfall event.

There does not appear to be significant vulnerability from ground
water flooding however much of Hampshire is prone to high levels
of groundwater so further investigations would be recommended.

Southern Water
Ltd (SWL)

Likely conditions for
connecting into their
sewerage system

SWL would normally request conditions for a separate system
with only foul draining to foul / combined sewers and surface
water draining to soakaway/SuD S, watercourse or surface water
sewer.

SWL was contacted regarding sewer flooding history for the site.
No reply has been received at the time of writing the report.

Sewer map

There is a deep 525mm dia foul sewer cutting through the
northwest corner of the site flowing to the north west.

There is a 225mm dia foul sewer within St. Mary's Road to the
east.

In Rook Farm Way there is a 225mm dia surface water drain but
no onward route shown. There is also a 150mm dia foul drain
flowing towards St Mary's Road.

There is a 300/375 mm dia surface water drain in the section of
St. Mary's Road to the south of the site which may be the onward
route of the watercourse in the southeast corner of the site.

Table 3-1: Summary of available information for land off St Mary's Road, Hayling Island
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Source

Details

Strategic Flood
Risk
Assessment
(SFRA)

Level 1 SFRA®

In Havant Borough, Hayling Island is the most sensitive area to
sea level rise, particularly the southern half of the island. With
much of the island low-lying, predicted sea-level rise could result
in extreme tidal events inundating more of the island.

The SFRA recommends that all applications for development
within the vicinity of the southern frontage of Hayling Island
include an assessment of extreme wave overtopping, regardless
of which Flood Zone the site is in.

Wave energy mapping data contained in the SFRA indicates that
My Lord's Pond may be susceptible to low wave energy frontage.
The level within the SFRA for the Zone 1 coastal flooding is 4.7m
AOD.

The site has no history of flooding from any source.

Preliminary
Flood Risk
Assessment
PFRAY’

The PFRA for the area

indicates that there are no records of flooding for the area which

conforms with information supplied by the EA. The PFRA also indicates that the site is not
in an area susceptible to grouncdwater flooding.

Table 3-1 {(continued): Summary of available information for land off St. Mary’s Road, Hayling Island

4 Strategic Flood Risk Assessment Level 12016, update V3.0 Final: Partnership for Urban South Hampshire.
* Preliminary Flood Risk Assessment 2011 - 2017. Hampshire County Council; June 2011
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4 ASSESSMENT OF FLOOD RISK

4.1 Flood Zones

The detailed flood map provided by the EA indicates that the site is in Flood Zonhe 1 (see
Appendix C).

There are no main rivers that may influence the development of the site. The extents of the
0.1% (1000-year) flood level remain outside of the development area.

4.2 Sources of flooding

The risk of flooding from the following flood sources has been considered:

Fluvial - The EA has confirmed the study area is within Flood Zone 1. Therefore the flood
risk associated with this source is considered very low.

Tidal — The site is relatively close 10 the sea and tidally influenced water bodies; therefore,
the flood risk associated with this source should be considered. The lowest part of the site
IS 1.8m above the estimated tidal inundation level including climate change shown within
the SFRA of 4.7/m. Therefore the flood risk from this source is considered low.

Pluvial (Rainfall) —This site is drained by a nhumber of boundary ditches and a bisecting
watercourse. There is a limited area at low risk of shallow flooding adjacent to the western
boundary where there is a slight depression in the land form. The site generally gently falls
to the south and the existing boundary ditches. If there was a drainage failure causing
overland flow it would flow towards the southeast and southwest corners. No areas of
shallow standing water were observed during the site visit. The risk 1o property and life will
be low, but there is the potential to have areas of standing water in gardens and
landscaped areas not positively drained if overland flow routes are not considered.
Therefore, the risk of flooding from surface water flooding should be considered further
during the detailed design.

Surface Water (Overland flow) - The only observed impermeable area at a level generally
above that of the site area is the caravan park to the northwest. There is a ditch on the
northern boundary that would intercept overland flow. There is the potential for the culvert
taking flows from the ditch on the eastern boundary 1o be blocked if not maintained. This
could resftrict flow from the site, but this would not be an increased risk from the proposed
sustainable drainage for the development. Therefore, the flood risk from this source is
considered low.

Groundwater — The BGS has groundwater records adjacent to the site in the form of
borehole records. The records show the water table is recorded at 1.5 to 3m below the
surface indicating the possibility that groundwater may be encountered with deeper
excavations. The LLFA has recorded no incidences of groundwater flooding in the area. No
evidence of shallow groundwater was observed during the walkover. Therefore, the flood
risk associated with this source is considered |low.

Sewers — Southern Water sewer records show a deep foul sewer within the northwest
corner of the site. If this sewer was blocked downstream of the site the backing up water
would probably emerge from the manholes to the southwest of the site. The ‘Drainage and
Water Enquiry states that no property on the site is at risk of internal flooding due to
overloaded public sewers. There are no records of sewer flooding at the site location. The

LK Consult Ltd November 2018
Ref: FRA 16 1021 - FO 9



Gladman Developments Ltd Land off St. Mary's Road, Hayling Island

enfrance 1o the site in 5t. Mary's Road is raised above the level of the road so it is unlikely
that water would flow onto the site. Therefore, the flood risk associated with this source is
considered very low.

Artificial sources — According to the EA online maps, the study area is not at risk from
reservoir flooding. The pond located towards the centre of the site has a limited catchment
from the northeast of the site so is unlikely to cause a significant risk. If it were 1o overflow it
would flow into the adjacent watercourse. The ditiches at the perimeters of the site are
generally fairly flat but of limited catchment. The flood risk associated with artificial sources
IS therefore considered very low.

4.3 Summary of Flood Risk

4.4

Source of Flooding Risk assessment Level

Fluvial ‘ery Low
Pluvial (Rainfall) Low
Surface Water Low
Tidal Low
Groundwater Low

Sewers Very Low

Arificial Sources ‘ery Low

Table 4-1 Summary of Existing Risk Level for land off St. Mary's Road, Hayling Island

The site is located within Flood Zone 1 and a low risk of flooding from tidal, pluvial, surface
water and groundwater sources have been identified for the site. LKC therefore consider
that a strategy for surface water management will be required at the site to mitigate the risk.
The assessments of a range of measures that are feasible for the site are outlined in
Section 5.

External Flood Risk Issues

There are flood risk issues associated with the main access to the island via the Langstone
Bridge with the potential for flooding to affect the highway during extreme conditions. This
will be investigated further during the course of the application process.

LK Consult Ltd November 2018
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5 SURFACE WATER MANAGEMENT

The NPPF recognises that flood risk and other environmental damage can be managed by
minimising changes in the volume and rate of surface run-off from development sites
through the use of Sustainable Drainage Systems (SuDS), this being complementary 1o the
control of development within the floodplain.

SuDS will not alleviate flooding in an area prone to flooding; however, properly designed
SuDS have the potential to prevent the surface water runoff from new development
worsening the flood risk. The effective disposal of surface water from development is a
material planning consideration in determining proposals for the development and use of
land.

The accepted principles are that surface water arising from a developed area should, as far
as practicable, be managed in a sustainable manner 1o mimic the surface water flows
arising from the site prior to the proposed development, while reducing the flood risk to the
site itself and elsewhere, taking climate change into account.

The Building Regulations Requirement H3" stipulates that rainwater from roofs and paved
areas Is carried away from the surface to discharge to one of the following, listed in order of

priority:
a) an adequate soakaway or other adequate infiltration system,
b) a watercourse or, where that is not practicable,
C) a Sewer.

The concept of a sustainable drainage system has been incorporated into the outline
drainage strategy for the study area in order to comply with the Flood and Water
Management Act 2010,

5.1 Infiltration

The Groundwater Source Protection Zone mapping from the EA website shows that the site
IS hot within any identified protection zones.

A summary of the British Geological Survey superficial soils and bedrock agquifer

classification supplemented by local records is shown in Table 5-1 below:
Classification Description Aquifer Recorded Water Soakaway Potential
Description Table Depth

River Terrace Silty, sandy Secondary A 1.5-3.0m Limited

Deposits gravelly clay
bands.
London Clay Clay silt and Unproductive N/A Poor

Formation sands.

Table 5-1 — Geological and Hydrogeological Setting for land off St. Mary's Road, Hayling Island

Infiltration testing was undertaken to inform the drainage strategy, the results and
calculations are shown in Appendix F. This gave a range of permeability readings.

" Hh Government (2015) "Approved Document H — Drainage and VWaste Disposal.
"HMSO (2010) "Flood and Water Management Act”.

LK Consult Ltd November 2018
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At TP 1 the tests failed to drain due to the depth of clay recorded with a water strike at the
base of the clay at 2. /m.

At TPZ the test showed some potential for infiltration between the clay layer and the water
table but had a lowest permeability reading of k=2.08x10"m/s.

At TP3 the test showed the greatest potential for infiltration below the clay layer and had a
permeability reading of k=1.0x10"m/s. the location of the pit was towards the highest
topographical level within the site and would not be practical without pumping of any flows
from the lower levels of the site.

Infiltration methods such as soakaways are unlikely to be feasible, but this may be
iInvestigated further at the detailed design stage if required.

There is a slope over the site and surrounding area which indicates that any emerging
groundwater in the vicinity of the site would drain towards the south.

There are a number of open watercourses adjacent to the boundaries and a watercourse
bisecling the site from east to west that currently collect runoff from the site.

There is a surface water sewer within Rook Farm Way but this appears to feed into the
ditch on the eastern boundary:.

9.2 Surface Water Drainage Strategy

The drainage options relating to the final discharge of surface water for this section of the
site are listed in Table 5-2 in order of priority within the NFPPF:

Option Drainage Solution Most feasible Comments
No: solution
a Soakaway/Infiltration 2 There is a relatively high water table recorded in

local boreholes associated with the sand and
gravel layer below the clay within the boreholes.
The lower areas of the site had a lower potential
due to the ground water level.

b Connection to Watercourse 1 There are a number of watercourses within the
boundary that may be suitable for a connection
subject to the approval of the LLFA.

c Discharge into a sewer 3 The connection to the surface water sewers
within St. Mary’s Road would require a pumped
system. The effect of a connection to the surface
water sewer in Rook Farm Way would be limited
as it appears to connect to the ditch within the

site boundary. Any connection would be subject
to approval from LLFA/SWL.

Table 5-2: Drainage options for land off St. Mary’'s Road, Hayling Island

LK Consult Ltd November 2018
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Table 5-3 provides a summary of the SuDS options appraisal with consideration of CIRIA
C697 (The SUDS Manual)® for the development:

SuDS Option

Appropriate
to
Development

Comments

Soakaways

*

Due to the nature of the ground conditions, the use of infiltration
systems may be feasible at shallow depth where the sandy gravelly
layers are above the water table.

Infiltration basin

Depressions that store and dispose of water via infiltration. May not
be appropriate in the lower areas given the local ground conditions
and the potential to allow groundwater emergence through the base of
the basin.

Sand filter

Treatment devices using sand beds as filter media.

Filter strip

Engineered filters that use vegetation to remove and treat runoff. The
filter strip is sloped to allow sheet flow across the vegetated strip. A
filter strip offers no storage and is used solely to remove pollutants
from surface water.

Filter drains

Linear trenches filled with a permeable granular material, often with a
perforated pipe in the base of the trench.

Detention basin

Dry depressions designed to hold water for a specific retention time.

Swales

Swales are shallow grass-lined channels that provide capacity for
conveying flows at a controlled rate into ponds and watercourses.

Rain water
harvesting

Rainwater harvesting collects the rain which falls onto roofs, then
stores it in a tank until required for a non-potable use. A volume of
water is kept out of the storm-water management system, thereby
helping to reduce flooding risks. Rainwater harvesting systems are
currently not included in the development proposals.

Green roofs

Green roof installations can help to reduce surface water runoff from
roof areas depending on the system specified. Green roofs are not
currently included in the development proposals.

Geo-cellular storage
systems

Modular block systems can be used to provide an underground
storage facility. Any geo-cellular storage systems should be lined with
a geo-membrane to provide attenuation storage the relatively shallow
watercourses would limit their application due to depth.

Permeable
Pavements — with
granular under
pavement drainage.

Permeable pavements allow inflow of rainwater into underlying
construction. Any storage systems would have to be lined with an
impermeable membrane to provide storage rather than infiltration for
runoff from highways.

Ponds

Attenuation ponds can be used to offset the increase in surface water
flows attributable to increased area of hard standing, in order to
minimise the risk of flooding to and from the proposed development.
Ponds will attenuate the surface water flow prior to discharging to the
water course. The storage volume afforded by these features should
not include any permanent water in the pond.

Oversized Pipes

Oversizing the pipes that make up the on-site drainage network is a
cost effective method for providing attenuation storage within the
network. Such systems could be considered on the parts of the
development where gradients are relatively flat.

Tanks

Prefabricated underground tanks could be considered at the detailed
design stage in order to provide storage to attenuate surface water
runoff. The depth of the receiving watercourse would limit their use.

Flow control
devices

The peak flow rates will be controlled by flow control devices e.g.
hydrobrake style flow control systems, and restricted orifices. Flow
control devices enable the discharge to be restricted to a constant
rate from the development.

Table 5-3: Summary of the SuDS options appraisal for land off St. Mary's Road, Hayling Island

Notes

v Suitable for use given the nature and scale of the development
* Possibly suitable for use — not included in the client and architect design proposal at present

X Not suitable

® CIRIA C697 - The SUDS Manual. London 2015
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5.3 Surface Water Attenuation Requirements

5.3.1

From correspondence with the LLFA it is assumed that the flow should be limited to a
‘greenfield scenario’ for estimating the attenuation volumes required. It is estimated from
the supplied plan (see Appendix A) that the site will have the following designated areas
(Table 5-4). The strategy assumes an area of 1.44ha to the northwest of the site will be
drained separately to the watercourse, so this has been excluded from the greenfield runoff
calculations.

Designated Areas Plot Area
Total area (ha) 11.81
Development Area (ha) 7.53
Green Infrastructure (ha) 4.28
Northern Contributing Catchment
Catchment Area (ha) 5.68
Developable Area (ha) 3.80
Impermeable split (ha) 1.90
Permeable split (ha) 1.90
Green Infrastructure (ha) 1.88
Southern Contributing Catchment
Catchment Area (ha) 4.70
Developable Area (ha) 3.73
Impermeable split (ha) 1.87
Permeable split (ha) 1.86
Green Infrastructure (ha) 0.97

Table 5-4: Assumed plot areas for land off St. Mary’'s Road, Hayling Island.

Table 5-4 shows the assumed split in area included within the calculations.

Attenuation Estimate

Surface water storage and Greenfield Runoff estimations based on the HR Wallingford
procedure (IH 124°) have been undertaken for the development and the output report is
presented in Appendix E.

Northern Catchment

For the contributing catchment an estimate has been produced assuming a developable
area of 3.80ha and a public open space of 1.88ha from the 5.68ha catchment plot.
Assuming conservatively that 50% of the developed area comprises roofs and hard
surfacing. An addition of 10% has been added to the proposed impermeable area as an
allowance for urban creep. The resulting impermeable area would therefore be 2.09ha. This
gives the following runoff rates and attenuation requirements for this section based on the
Wallingford IH 124 method:

o Qpar 19.33 I/s
e 1in 1 year greenfield runoff rate: 16.43 I/s
e 1in 30 year greenfield runoff rate: 43.09 I/s
e 1in 100 year greenfield runoff rate: 60.87 l/s

All greenfield runoff estimates and subsequent storage estimates are included in Appendix
E.

° IH124 Flood Estimation of Small Catchments

LK Consult Lid November 2016
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The following attenuation has been estimated for the northern section of the development
using greenfield runoff rates and utilises the FSR methodology'® as:

e Attenuation storage volume: 506.5 m* (1 in 30 year event)
e Retention on site volume: 839.8 m* (1 in 100 year + 20% Climate Change)
e Retention on site volume: 1046.7 m* (1 in 100 year + 40% Climate Change)

The attenuation required for a 1 in 30 year storm event, requires a storage volume of
506.5m> and for the 1 in 100 year event, a storage capacity of between 839.8 m® and
1046.7 m* will be required from on-site storage as well as SuDS systems. All volumes can
be stored within the site boundary and discharges will be limited by flow control devices to
the central on-site watercourse.

Southern Catchment

Similarly for the contributing catchment an estimate has been produced assuming a
developable area of 3.73ha and a public open space of 0.97ha from the 4.70ha catchment
plot. Assuming conservatively that 50% of the developed area comprises roofs and hard
surfacing. An addition of 10% has been added to the proposed impermeable area as an
allowance for urban creep. The resulting impermeable area would therefore be 2.057ha.
This gives the following runoff rates and attenuation requirements for this section based on
the Wallingford IH 124 method:

o Qpar 15.99 /s
e 1in 1 year greenfield runoff rate: 13.59 l/s
e 1in 30 year greenfield runoff rate: 35.66 I/s
e 1in 100 year greenfield runoff rate: 50.37 I/s

The following attenuation has been estimated for the northern section of the development
using greenfield runoff rates and utilises the FSR methodology as:

e Attenuation storage volume: 422.8 m* (1 in 30 year event)
e Retention on site volume: 701.0 m®(1 in 100 year + 20% Climate Change)
e Retention on site volume: 873.6 m*(1 in 100 year + 40% Climate Change)

Attenuation storage aims to limit the peak rate of runoff from the development to the
corresponding greenfield runoff for a range of annual flow rate probabilities before
discharge to watercourse. As the flow from the development would be restricted to the
greenfield equivalent there should be little change in the flows that enter the unnamed
watercourses and thus the risk of flooding and the level of erosion created as a result from
the development should be negligible.

The attenuation required for a 1 in 30 year storm event, requires a storage volume of
506.5m> and for the 1 in 100 year event, a storage capacity of between 839.8 m® and
1046.7 m* will be required from on-site storage as well as SuDS systems. All volumes can
be stored within the site boundary and discharges will be limited by flow control devices to
the southeast corner on-site watercourse.

The use of permeable paving may be viable dependant on the detailed design of the
proposed development. If this drainage technique is considered to be feasible then it will
reduce the requirement for attenuation as it will reduce the contributing area.

" Flood Studies Report Wallingford NERC 1975

LK Consult Lid November 2016
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Assuming that the outline drainage strategy is acceptable to the Local Authority, a more
detailed design can be presented and agreed with the appropriate regulatory bodies during
the detailed design phase.

A preliminary drainage strategy (shown in Appendix ) has been developed based on an
indicative development plan.

9.4 Foul Drainage

The potential foul drainage strategy is considered in the submitted foul drainage
assessment undertaken by ULS.

LK Consult Ltd November 2018
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6

MITIGATION MEASURES

6.1 Proposed Site levels and Development Level

Current Environment Agency guidance recommends that the minimum ground floor levels
of residential developments are set at a minimum of 600mm above the 1% annual
probability (1 in 100 year) flood level including 30% additional fluvial allowance for climate
change. Itis generally accepted that vehicle parking can be accommodated within the flood
zohe with suitable safeguards. The ‘design’ flood level for the site should therefore be the
1% annual probability event with allowance for climate change plus an allowance for
freeboard.

This and the 0.1% annual probability (1 in 1000-year) flood level are below the lowest
existing ground level measured on site by approximately 2.0m. The tidal breach level
gquoted from the SFRA is 4.7m. On this basis the finished floor levels (FFL) should be set at
a hominal height above the finalised ground levels to allow for any overland flow from a
drainage failure. No further mitigation measures are therefore recommended.

6.2 Safe Access

Safe and dry access is available via St Mary's Road (7.0m AOD) to the east at 3.3m above
the tidal breach event level of 4.7m AQOD. Therefore no mitigation is proposed.

6.3 Flood Resistance and Resilience

The development proposed may be subject to flooding at more extreme events than those
considered. However the risk appears to be sufficiently low that flood resilience measures
need not be included into ground floor construction to aid recovery after any event. If
utilised, typical measures would include solid floors, use of suitable materials and services
fed from upper floors with outlets at high level. There is a potential for water to enter deep
excavations due to the shallow recorded ground water level. De-watering may need to be
included for these excavations. The need can be discussed and agreed with Building
Control officers during detailed design.

6.4 Residual Risks

It is iImpossible to completely guard against flooding since extreme events greater than the
design standard event are always possible. However, it is likely that with the 1% annual
probability flood event with allowance for climate change significantly below the lowest site
levels, the relatively elevated position of the development will safeguard it from localised
fluvial flooding during extreme rainfall events and tidal flooding events outside the scope of
this assessment. However, ground floor levels should be set above proposed levels across
the site and provide a nominal freeboard to allow overland flow under exceptional
conditions. Overland flow routes should be considered in case of drainage failure and the
extreme events.

LK Consult Ltd November 2018
Ref: FRA 16 1021 - FO 17
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7 CONCLUSIONS

The site is shown on published mapping to be located within the Environment Agency’s
Flood Zone 1 - very low risk of flooding.

Low risks of flooding from tidal, pluvial, surface water and groundwater sources have been
identified.

An assessment of these risks in conjunction with the development proposals have resulted
in the following recommendations for the safe development of the site:

The finished floor level should be set at a nominal height above the finished ground
levels to allow for overland flow routes in extreme events and drainage failures.

Pedestrian and vehicular safe access to and from the site is achievable under all
conditions via the access road off St. Mary’s Road.

Potential for soakaway use for rainwater disposal is limited due to the high water
table and depth of silty clays on the lower areas of the site; however this could be
investigated further at the detailed design phase if required.

Surface water flow will be attenuated to the greenfield runoff rate or a rate.

Surface water arising from the north of the site could potentially discharge into the
central bisecting watercourse. The southern part of the site could discharge into the

watercourse towards the Southeast corner.

A formal evacuation plan is not considered to be required.

Further details on the proposed mitigation measures are provided in Section 6. All proposed
measures should be agreed with the Local Authority prior to commencement of the
development.

LK Consult Lid

November 2016
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APPENDIX A
FIGURES, PLANS, AND DRAWINGS
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Bedrock and Faults

Bedrock geology is a term used for the main mass of rocks forming the
Earth and are present everywhere, whether exposed al the surface in

outcrops or concealed beneath superficial deposils or water.

The bedrock has formed over vast lengths of geological time ranging from
! ancient and highly altered rocks of the Proterozoic, some 2500 million years
104 00 ago, or older, up to the relatively young Pliocene, 1.8 million years ago.

101000

The bedrock geclogy includes many lithologies, often dassified into three
types based on angin: igneous, melamonphic and sedimentary.
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The BGS Faulls and Rock Segments dalaset includes geological faults
(e.g. normal, thrust), and thin beds mapped as lines (e.g. coal seam,
gypsum bed). Some of these are linked to other particular 1:50,000
Geology datasets, for example, coal seams are part of the bedrock
sequence, maost faults and mineral veins primarily affect the bedrock but cut
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CONSJSULT LIMITED
Superficial Geology

superficial Deposits are the youngest geological deposits formed during the
most recent period of geological time, the Quatemary, which extends back

about 1.8 million years from the present.

They rest on older deposits or rocks referred to as Bedrock. This datasel
contains Superficial deposits that are of natural origin and ‘in place’. Other
superficial strata may be held in the Mass Movement dataset where they
have been moved, or in the Arificial Ground dataset where they are of

man-made origin.

Mast of these Superficial deposits are unconsolidated sediments such as
gravel, sand, silt and day, and onshore they form relatively thin, often

discontinuous patches or larger spreads.

Superficial Geology Map - Slice A

Order Details:

Order Number: 83758459 1 1
Customer Reference: LKC 16 1109
Mational Grid Reference: 471930, 99800
Slice: A

Site Area (Ha): 11.92

Search Buffer (m): 1000

Site Details:
Site at 471930E, 099820N

¥iLandmark :

VIS0 05-Apr-2016

0544 B4 o352
B34 B O35
A Erminael e st uh

Page 3ol 5




This page has been left
blank intentionally




101500

101 000

100500

100000 |

BESO0

A7 0000

= i

|||||

471 Do

471500

72000

472500

TG roawm Copyright. Al Figh! s Aess reec Loenss Mumter 100022407,

Eil

L

I l‘p.#l-
£ .

S P A R

-~ "'J :- [ N

[

473000 473500

|
K
ol

T N

9.

CONSULT LIMITED
Bedrock Aquifer Designation
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Superficial Aquifer Designation
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Groundwater Vulnerability
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Photograph 1
(facing NW):
Access to study
area from St.
Mary's Road in the
east.

Photograph 2
(facing NW):
Northeast of study
area, facing
northwest  across
site.

Photograph 3
(facing S):
View towards
south, taken from
northern boundary.
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Photograph 4

(facing S):

Western site
boundary, taken
from northwest

corner of site.

Photograph 5
(facing NW):
Northern boundary
with residential
housing.

Photograph 6
(facing S):

View towards
southwestern
corner of site, taken
at western
boundary.
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Photograph 7
(facing N):

Farm building at
centre of site.

Photograph 8
(facing NE):

East of site, facing
towards eastern
boundary.

Photograph 9
(facing S):

Taken within
central area of site.




This page has been left
blank intentionally




Photograph 10
(facing E):

Ditch between
fields, facing
towards central
area of site.

Photograph 11
(facing NE):
Eastern site
boundary, facing
northeast.
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Gladman Developments Ltd Land off St. Mary's Road, Hayling Island

APPENDIX C
ENVIRONMENT AGENCY DATA

LK Consult Ltd November 2016
Ref: FRA 16 1021 - FO
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Matthew CraiE
From: Haydon, Alex [ NN

Sent: 09 September 2016 11:27

To: Matthew Craig

Cc: SSD Enquiries

Subject: SSD20897 Flood Risk Assessment

Attachments: Flooding Information Sheet - Your Questions Answered.pdf; Open Government

Licence.pdf; Product 4.pdf; Risk of Flood from Surface Water Map 1 in 1000yr
Depth.pdf; Detailed Rivers Map.pdf

Follow Up Flag: Follow up
Flag Status: Flagged
Dear Mr Craig,

Please find attached the Product 4 information for the site on Hayling Island.

Kind Regards,
Alex Haydon ViEng

Partnership & Strategic Overview (P&SO)
Hampshire & the Isle of Wight
Solent & South Downs

| TEy Linked ﬁmm‘im J

Environment Agency

[=1 Romsey District Office

Canal Walk

Romsey

Hampshire

SO51 7LP
< Alex.Haydon@environment-agency.gov.uk
-

|

~  Alex.Haydon@mottmac.com
Y% www.gov.uk/environment-agency

A protect Planning for the
_ : L. .i . T . 3 | | _. .
# Improve future of watet B¥ PREMBD
ential and may be legally privileged. If vyou

-

Information in this message may be confid
1 the sender immediately, delete 1t

- o i el e T
EEae TR AEN

—

ok L o N T A " L " I
have received this message by mistake, p

= . = ! ~ g 4 e 3 - T .
and do not CORY 11T TO anyone else.,



mailto:m.craig@thelkgroup.com Our ref: SSD/20897
Your ref:

Date: 09/09/2016

Dear Matthew Craig

Provision of Product 4 for Flood Risk Assessment
Thank you for your request of 12 August 2016 to use Environment Agency data,

Product 4, in the development of the Flood Risk Assessment. The information is
attached.

Further details about the Environment Agency information supplied can be found on
the GOV.UK website:

https://www.gov.uk/browse/environment-countryside/flooding-extreme-weather

If you have requested this information to help inform a development proposal, then
you should note the information on GOV.UK on the use of Environment Agency
Information for Flood Risk Assessments

https://www.gov.uk/planning-applications-assessing-flood-risk
https://www.gov.uk/government/publications/pre-planning-application-enquiry-form-
preliminary-opinion

We can confirm that the above property/site is located in Flood Zone 1 - an area where the
chance of flooding from both rivers and the sea has been assessed as less than 0.1% in any
year (1 chance in 1,000 in any year).

The Environment Agency has no record of flooding to this property/area, but not all flooding
events are reported to us and further information may be available from Havant District
Council.

The Environment Agency is not aware of any flood defences in this area.

Information on any nearby sea defences is available from Hampshire County Council.

Environment Agency

Romsey Depot, Canal Walk, Romsey, SO51 8DU
Customer services line: 08708 506 506

Email: enquiries@environment-agency.gov.uk
www.environment-agency.gov.uk



This information is provided subject to the enclosed notice, which you should read.

| hope that we have correctly interpreted your request. Please see the attached
Standard Notice or licence for details of permitted use.

We respond to requests for recorded information that we hold under the Freedom of
Information Act 2000 (FOIA) and the associated Environmental Information

Regulations 2004 (EIR).

If you are not satisfied with our response to your request for information you can
contact us within 2 calendar months to ask for our decision to be reviewed.

If you have any queries or would like to discuss the content of this letter further
please call us on 08708 506506.

If you have any queries or would like to discuss the content of this letter further
please contact the Partnership and Strategic Overview Team at the Environment
Agency.

Yours faithfully

Alex Haydon
Partnership and Strategic Overview team, Hampshire and Isle of Wight
Environment Agency

Email psohiow@environment-agency.gov.uk
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Detailed River Network Map

- $\ Environment

Agency

Legend

Detailed River Network
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Risk of Flood from Surface Water Map 1 in 1000yr Depth

Environment
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Gladman Developments Ltd Land off St. Mary's Road, Hayling Island

APPENDIX D
CONSULTEE CORRESPONDENCE

LK Consult Ltd November 2016
Ref: FRA 16 1021 - FO



This page has been left
blank intentionally




Matthew Crai

From: FWM Statutory SWM Consultee mailbnx_

Sent: 13 September 2016 09:35

To: Matthew Craig

Subject: Flood and Water Management Advice Rewquest FWM 842572
Attachments: Flood and Water Management Advice Request; FWM 842572

_(HF000012462854).pdf; FWM Response to Request for Information - LLFA-
Advice-2016-0022_(HF000012462849).docx

Follow Up Flag: Follow up
Flag Status: Flagged

Dear Matthew

Thank you for your request for Historic Flood and Water information within Hampshire. Please find
attached the information you have requested.

You should have received an invoice for this service: 3610810589
Regards

Flood and Water Management Team
Economy Transport and Environment
Ell Court West

The Castle

Winchester

Hampshire

S023 8UD

Tel: 01962 846730 Fax: 01962 847055
Email: swm.consultee@hants.gov.uk
Web: http://www3.hants.gov.uk/flooding

Hampshire

Services

2 Hampshire .
@ County Council |

Hampshire Services offers a range of professional consultancy services to partner organisations.
www.hants.gov.uk/sharedexpertise

Copyright Hampshire County Council 2004 Disclaimer Privacy Statement




This page has been left
blank intentionally




Your Search Results :

Land off

St Marys Road
Hayling Island
Hampshire
PO11 9ES

LandSearches

<= Southern
- VVWater



<= Southern
- Water

Searchflow
42 Kings Hill Avenue

West Malling
Kent
ME19 4AJ

Dear Sir/Madam

Your Search Results: Land off, St Marys Road

Your Ref

SF23543564000 LKS/Hayling Isk
Our Ref

LS/K1183660/N.M.

Date

4 Apr 2016

Contact

searches(@southernwater.co.uk

Please find enclosed the results of your property search request. If you have any questions arising
from the results please call our helpline on 0330 303 0276, which is open from 08.00 to 17.00hrs or

send your enquiry to the following email address: Searches@southernwater.co.uk.

Yours faithfully

Southern Water Land Searches

Land off
St Marys Road
Hayling Island

Hampshire
PO11 9ES



<= Southern
e T WaEer Land Search Results

Land Search: Land off, St Marys Road, Hayling Island, Hampshire, PO11 9ES

Ref: LS/K1183660/N.M.

Date: 4 Apr 2016

Contact: Southern Water Services

Tel: 0330 303 0276

Email: searches@southernwater.co.uk
MAPS

Public Sewer Map

1.1 Q: Where relevant, please include a copy of an extract from the public sewer map.

A: A copy of the statutory sewer map is provided

1.The Waler Industry Act 1991 defines Public sewers as those which The Company have responsibility for.Other assels and rivers, walercourses, ponds, culverls or highway drains

may be shown for information purpose only.

2. Any Frivate Sewers or Lateral drains which are indicated on the exitracl of the public sewer map as being subject lo an agreement under section 104 of the Water Indusiry Act
1991 are hol an ‘as constructed’ record. Il is recommended these details be checked with the developer.

Map of Waterworks

1.2 Q: Where relevant, please include a copy of an extract from the map of waterworks.

A: The water supply for this area is provided by Portsmouth Water Plc, PO Box 8, West Street, Havant,
Hants, PO9 1LG. Tel No: 02392 499888 and a copy of the map of waterworks Is provided.

1. Assels other than veslted waler mains may be shown on the plan, for information only.

2. The company is nol responsible for private supply pipes connecling the property lo he public waler main and does not hold details of these. These may pass through land
autside of the control of the seller, or may be shared with adjacent properties. The buyer may wish lo investigate whether separale rights or easements are needed for their

inspection, repair or renewal.

3. If an exiraclt of the public waler main record is enclosed. This will show known public waler mains in the vicinity of the property. Il should be possible to estimate the likely length
and route of any privale water supply pipe connecting the property fo the public water network.

Land Search : Land off, St Marys Road, Hayling Island, Hampshire, PO11 9ES Page 1 of 5



DRAINAGE |

Foul Water |

2.1 Q: Does foul drainage from the property drain to a public sewer?

A: The company's records indicate that foul water from the property does not drain to the public sewerage
system.
1. The corgary s rot respcrsbe forthcse prvate aralns ano sewers which correct the properly fo the pubie sswerage syatelrr, aroaces not Folo astays cf these. The property
CYWEREY Wi RCHTENY Fave sCIe Fespchsbify for prvale arains sehving the propeity ana may Fave sharea respcralbity, witf, ctierusers, i ihe propery 15 senven by & prvats sswer

which alsc sehves ctherprcperhes. These may pass thrcugh lano cutsie of the contrc) cf the asner, the buver maly wiskh to investigate whether separate nghts cr easerments are
reegeq for thelrinapectcr, Yepak or fenewal

L Ar extract frorr the pubic sewer inap )s enccsen. TRIawl show knowrn pLbic sewsrs it the wicinily cf the property ana ¢ shouia possbie to estimats the e ierglf, ara rouwte cf
SRV ErMEtE QfaIna srovcr sewers correcting the properyic Hhe pubie sewerage syster.

Lo fcurwster aces not arain to the pubie sewerage syster Hhe propely may Fave privalte facibies i the form of a cesseh, seplic tark crcthertyee cf treatmernt plart

Surface Water Drainage

2.2 Q: Does surface water from the property drain to a public sewer?

A: The company's records indicate that surface water from the property does not drain to the public
sewerage system.
1. The comgpary s rot respcrsbe for prvate arains ano sewers that cornrect the propery to the pubic sewerage syalerr ana aces not o aetana cf these. The properly cwner wi
LoRraly Fave acle resrcralbady for prvate aralns senving the propery ana iray Fave ahared respcrabily, wih ctier uasrs, Fihe procpeiy s sehved by & private sewer whick a)ac

servies cifer propenties These may pass thrcugh laro cutaige cf the corntrci cf the sener, the buver may wish tc investigate whelfer separate rights creasemerts are resaeafcr
thew mapechicr, Fepak cF Fernewal.

L Ar extract frorr the pubic sewer inap 15 encicasa. Thiawl show knowrn pubic sewsrs i the wvicinly cf the property ana ¢ shcuia be possibe i estynate the mew ergth ara
route of ary privale arains aradcr sewers cohrecting the properly to the pubic sewerage syater.

5N BCINE CASES COMMESRY Feocras oo Rot astingusl betweer, fol ana suface water correcticns ic the pubic sewerage avsterr. If cr inagechicr the buver finas that the property
)a rot correcten for surface water arainage, the propelly may be e)gibie for 5 rebate cf the suface water arawage charge. Detals car be chtanea from Hhe company

4. 0F sWiface wateraces not arain to the pubie sewerage syt the properly may Fave prvats faculbes I the fonm of 5 scakawaly cr private correcticr tc a walsrcclrse

Surface Water Drainage Charges

2.3 Q: Is a surface water drainage charge payable?

A: Records confirm that a surface water drainage charge is not payable for the property.

1. Wrere surface water from a propertly aces rot araln tc the pubic sewerage systern no suface walsr avalnage cfarges a¥e payable,

L Wrere suiface water aralnage charges are payable bt if cr wapechicr the buverfinns that the prepefy ls rct correctea for suvace water aralnage, the property may be elghe
forrebate of Hhe suace water arainage charge. Detalacar be chlainea from the Sewsrage Unosraker

Land Search : Land off, St Marys Road, Hayling Island, Hampshire, PO11 9ES Page 2of 5



Location of Sewers |

2.4 Q: Does the public sewer map indicate any public sewer, disposal main or lateral drain within the
boundaries of the property?

A: The public sewer map included indicates that there is a public sewer, disposal main or lateral drain
within the boundaries of the property. However, from the 1st October 2011 there may be additional
public sewers, disposal mains or lateral drains which are not recorded on the public sewer map but
which may further prevent or restrict development of the property. For further information please go to:
http :/fwww.southernwater.co.uk/BusinessCustomers/propertySearches/faqPropertySearches.asp

1. The Compary has a statlcry right of access o carmy work on its aasels. Empicyvees of The Coinpary o #s contractcra may, Htherefors, reentc enterthe property o cary cut
WCHK.

L The Apprcxyrats bournaany cf the propery Fas beer asterminea by refererce tc the Qraance Suhvey reccrd oF the map sUprleq.

Sewer within 100 feet |

2.5 Q: Doesthe public sewer map indicate any public sewer within 30.48 meters (100 feet) of any buildings
within the property?

A: The public sewer map indicates that there are no public sewers within 30.48 metres (100 feet) of a
building within the property.

1ot s recommmernoen that investigaticrns are made Intc the ararage arrargemments of the property asthe cwrer mmay be nable for repairs tc the aralage avsten.

IAdoption Agreements |

2.6 Q: Are any sewers or lateral drains serving or which are proposed to serve the property the subject of an
existing adoption agreement or an application for such an agreement?

A: The company's records indicate that the sewers serving the development, of which this property forms
part, are not the subject of an application for adoption under $104 of the Water Industry Act 1991,
Where the property is part of an established development it would not normally be subject to an
adoption agreement under Section 104 of the Water Industry Act 1991,

1. Wrere the property s pait of a vely Fecent cr crgoing cevelcpimert arathe sewers are not the subject of ar sacphcr appncator, buyvers shoud conawt wilh, the aevexper tc
saceftaln the extent of prvate aralns ano sewers for whah they win Foig mainterance ana ferewal labinie s,

L Final aacptcr i subject to the gevelcper compyIing wil the terma cf the aocphcr agreemernt unosy Secticr, 104 cf the Walter wnoustny Act 1651,

Building Over Agreement |

2.7 Q: Has the sewerage undertaker approved or been consulted about any plans to erect a building or
extension on the property over or in the vicinity of a public sewer, disposal main or drain?

A: The company's records indicate that there is not a statutory agreement or consent in respect of building
over a public sewer at this property. For historical reasons the company may not be aware of some
agreements or consent's which have been entered into by the local authority.

Land Search : Land off, St Marys Road, Hayling Island, Hampshire, PO11 9ES Page 3of 5



Risk of Flooding Due to Overloading Public Sewers |

2.8 Q: Isany building which is or forms part of the property at risk of internal flooding due to overloaded public
sewers’?

A: The property is not recorded as being at risk of internal flooding due to overloaded public sewers. From
the 1st October 2011 private sewers, disposal mains and lateral drains were transferred into public
ownership. It is therefore possible that a property may be at risk of internal flooding due to an
overloaded public sewer which the sewerage undertaker is not aware of. For further information it is
recommended that enquiries are made of the vendor.

1. A sewer 5 “cvercaned” wher the fiow from a stonr s unabie to passthrcugh toue tc & permarent prebier (6.g. Nat gracie ki, smal aamete!). Ficcorg a5 & resuk cf terrpcrary
prcbieins suck as bicckages, siatcr, coNagses ang equipinent cF cperaticnal falires are exCINIEq.

L finterna) ficcong” from the pubic sewers 1a osfinen as ficcawg, whick enders a bunaing crpasses DEICW & sUsEehaed ficcr. For repcring purecses, bunangs ars restrictea tc
HhCEE ROHmaNy Coolpled aho Used for residernbial, publc, cOmImercial, DUSINESS CF Inalstng) purEcses,

LA Rl prcperties are those that the watercoipany s fequirea to Inoias Ix the Reguiatchy Regquster that 15 repcrted annuan tc the Waler Services Reguiatcny Authcrty. These
afe GefNen as properties that Fave sufferen crare el tc suffer interrna) iccawg from Hhe pubie foul combinen of sUface water sewers aue o cvencamirng cf the sewerage
syt mmore frequenliy thar the relevart refererce penca (eltfier croe cr twice I ter years) a5 astehmined by the Sewerage Unoetaker's repching proceaiire,

4. Flccoing as & reslit of storm events prover tc be exceplicra) ana beycra the refereroe penca cf cre i ter vears are rotincmaea o the at Risk register.
£ Properbes imay be st sl cf ficcaung but rot wmewoea o Hhe Registerwhere iccaung ineerts Lave not beer repcrentc the Sewetage Urosrtakier.
E. Pubhc Sewers are aefined asthcse forwhich the Sewesrage Uroeraker Foins statutcny reseornaibily uroerthe Water inowstns Act 1651,

Fotshcuinbe roleathat iccaing car coclr from prvale sewers ana aralna whih are rotthe reapcrabty cf the Sewerage Uragertalker. THis repcit exciiges ficocaing from the
Ervate sewers ano aralns arna the Sewesrage Unoertalker inakes ro commment upcr this matter.

Sewerage Treatment Works |

2.9 Q: Please state the distance from the property to the nearest boundary of the nearest sewage treatment
works.

A: The nearest sewage treatment works is 5.44 kilometres North North West of the property. The name of
the sewage treatment works is BUDDS FARM HAVANT WTW | which is responsibility of Southern
Water Services, Southern House, Capstone Road, Chatham, Kent ME5S 7QA company.

1. Tre rearest sewerage treatment woris wi rot amays be the aswerage treabmernt works senving the catchmernt wiiarn whick the propery 1s stuatea.
L The Sewerage Unoertaker's reccros wers napecten tc aslermine the rearest sewerage trestment works.

Lot shcwn be rolea therefors that there mmay be prvate sewerage freatmernt works cicsertharn the cre astaned sbove that Fave rct beer perntfea.

Land Search : Land off, St Marys Road, Hayling Island, Hampshire, PO11 9ES Page 4 of 5



WATER |

IConnection to Mains Water Supply |

3.1 Q: Isthe property connected to mains water supply?

A: Please contact Portsmouth Water Plc, PO Box 8, West Street, Havant, Hants, PO9 1LG. Tel No: 02392
499888 for this information.

Location of Water Mains |

3.2 Q: Are there any water mains, resource mains or discharge pipes within the boundaries of the property?

A: The water supply for this area is provided by Portsmouth Water Plc, PO Box 8, West Street, Havant,
Hants, PO9 1LG. Tel No: 02392 499888 whose records do not show any vested water mains within the
boundary of the property.

1. The bouraany cf the properly Fas beer astenminen by refererce o the Qrarance SUVey ook,

L The preserce of & vesten water inaln witbar the bouraany cf the property may restrct urtRer aevelcpmernt wiin §. The compary Fas a statfohy nght of access to carny cut work
cr Rsassets, subject tc rohice. This ay resut in ermpicyees of the coirpary of Rscorlractors reeaing tc exter the property to carry cut work

IAdoption of Water Mains and Services Pipes |

3.3 Q: Isanywater main or service pipe serving or which is proposed to serve the property the subject of an
existing adoption agreement or an application for such an agreement?

A: Records confirm that water mains or service pipes serving the property are not the subject of an
existing adoption agreement or an application for such an agreement.

1. This ernquny s cfinterest fc purckasers of new Lomes who wiwarnt tc know whetfer cr notthe properly win be Wnkea tc the mmans waler supry.

Risk of Low Water Pressure or Flow

3.4 Q: Isthe property at risk of receiving low water pressure or flow?

A: Records confirm that the property is not recorded on a register kept by the water undertaker as being at
risk of receiving low water pressure or flow.

1. The bouraany cf the properly Fas beer astenminen by refererce o the Qrarance SUVey ook,
Lo fLow waler pressire” meara water pressure bejow the reguiatcry refererce levs)l which 15 the FRyr i pressure wher Qeirara cr the ayster s rot sbronral

L Water Coirpanles are fequirea to Inoias In the Reguiatchy Regusterthat 1s repcrted arnuany tc the Water Senices Reguiatchy Authcrly properties receMng pressire belcw the
refererce Eve) providen that ancwabie excilsichs ac not appl (L6, eviehls which car calse preasurs tc termpcrariy fan belcw the referernce Jevel).

4. The refererce leve) of service 15 5 flow of S atresfminule at a pressire of 10melres Reaa or the cuslcmers sxe cf the wain stop tap (msl). The refererce Jeve) of senice st be
apphed ok the customers s of a meler cr ary cifer coimpary titings that are cr the custcimers sioe cf the ma stcp tay.

The referernce Jeve) apples tc & single properly. Whers imcre thar cre propeity 15 seved by &5 COmrcy senvice pioe, the flicw aasumen i, Hhe refererce Jeve)
st be apprcpriate) ncreasea fc take acccunt of the tota) number of properties sehvea.

Forbwe properbes, & fiow of 18 resdmanute at a pressure of 10metres Fean o the custcmers' sige of the st 1s apprcpriate. Forthrse crimors propeiies
the apprcpnats ficw shouinbe caxwiatea from the stanoara Icaaings provigen ) BSEFCC crinstiute of Purbirng Rarabook

£ Aucwsble excILSICRS

The Compahy s fequiea tc meloe I the Reguistcny Register properies receving pressure beicw the referernce level, proviced that ancwatie

excIsIcha paten belcw ac rot appy

E. Abrcriral oemana:

This excluaicr 15 Interaen fc cover sbrormal peaks It geimaha aha not the aaly, weelly cr inchthly peaks Iy aermana which are nohmally exgectea.
Colrgaries shod exciuge from the repcrten DG E figures propeities which are affectea by xxw pressure criy o those days with e Fighest peak
geinahas, Dunng the repci VEar COMEARIES IMaY exc s, foreackh propey, Up to five days of Kw presslre calsen by peak demarna.

7o Pisrreamarterance;



Colrgaries shoa rot repcrt Unoer DG 2 0w pressures caNseq by planreq materarce.

Wtis rot wteragea that companies entify the rumbercf properties sffecten ) each inatarce. However, corgpahies must maintain sufcernty acclrate
reccrastc verfy that low pressure eehts that are excuoea from DGE becsuas of planren malnterarce are sctualy calsed by malnlerarce.

£ Qre-cif ciernts:

Thia excllaicy covers & nmbercf calses of Jow pressure, Inalns bursts, Falres cf compahy equmert (such as PRI s cricoster pumpes);

Frefighting, ara Acticr by & thyo pary. However, f prebiems cf this tvpe affect a propenly frequertly, they carrct be

classed a5 che-cff everls anafurferinvestigaticr wilbe requiren befcre they car be excmoeq.

G Low pressire mexdents of short aursher:

Properies affecten by Jow pressureswhich cry cocly fora shoit penca, ahaforwhich there s evigerce that incxents of a longer auraticr wou not coolr

aunng the course of the year, may be exclugea from the repcrten DGE figures.

W ater Quality Analysis |

3.5 Q: Please include details of a water quality analysis made by the water undertaker for the water supply
zone in respect of the most recent calendar year.

A: The analysis confirmed that tests failed to meet the standards prescribed by the 2000 Regulations or
the 2001 Regulations in relation to another substance or substances, please find a report attached.

1. Waterccimparnks Fave a auty tc provioe wholescrmes water that meets the staroaras cf the Water Supply (Water Quaity) Reguisticra Z00C,

However, the Folsefoer s reapcrable for any astencrabcr i water quaity that ) 5 resuit cf the aomestic aistrbuticr, systerr (the supp)y pye anathe plumbing witr the
rroperty) that reats I the starnoaras rot being met

Lk Erglara ara Walsathese Reguisticrs irpiemernt the requirermernts of the Ewrcpear, Dnrkorg Dwective SEALSEC, The 2000 Reguiaticrs wnpcse stanoaras fors rarge of
raratneters, which are eltfer heallf. baseatc ernsure the water 1s safe tc annk cric ersure the water s aesthetcaly acceptatie. They a)sc requye Hhat arniong water shcua et
corhtaln ahy eEimert crgarisin cf substarce (whelfer cr rct a parameler) at 5 corcertrator cr vae wheh wola be astrimentartc pubic fealtf.

L Water qualty s normany testea at the tap usea for acmestic corswimphcy, rormany the lfcher, However, the Fouashclger 1s feapcrhalie for ary of astencraticr I water quaity
that )s a5 reswt of the acmestic aistnbuticr, systerr (the supply pice ana the pumbing wikb the propeiy) hat resuts i the starosras not belng et

4. ) there a¥e coroerns that lean ppes wiin the propery imay be calsing Figh levie)ls cf lea In your annliang waler piease corntact youry water comparny (gve contact aetans for
furfer aovice.

E The walercompahy Undeiales s mcrionng programime tc estabisth water quaity that inciunes raracir, sarping from acrestc properhes, it wi nobify Hhe coraumers cf ary
fahres tc mmeet the water quaity staraaras that are aue ic the coraiicr cr mainterarce cof the acmeste quistrbuticr syster.

E. The aats cohecten by the company is subject tc exterral review by the anniong water mapectcrate (OW) aro by icca) ana Feath awtforbes in sombcr tc reviewing quaily aata
the DWW alsc cary cut auaks aunng which ary area cf the coirparny's creraicral car be examined.

Fofthere ars coreetna that lean pres wihy the propery may be canaing Righ Jevels cf Jead I youry anrking waler please contact the compary (see below) for furtfer aovice,

W ater Quality Standards |

3.6 Q: Please include details of any departures authorised by the Secretary of State or National Assembly for
Wales under Part 6 of the 2000 Regulations from the provisions of Part 3 of those Regulations.

A: There are no such authorised departures for the water supply zone.

1. Awthchsea geraitments are not penrttea Fife extert cf the aepanure from the staroara s ney tc constitute s potertiayaarger tc Fumar Feakh.

L Piease cohtact your water company iF you require furtf.er formater.

W ater Meters

3.7 Q: Please include details of the location of any water meter serving the property.

A: Records indicate that the property is not served by a water meter.

1. Wrere the property s rot serven by 5 waler meter arathe customerwiahes tc cornager this metfhco of chargirg they shown cortact
Fortamcuth, Waler Pic, PO Box &, West Street, Havant, Harts, POS 10LG. Tel e C255% 455888
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CHARGING |

Sewerage And Water Undertakers |

4.1 Q: Who are the sewerage and water undertakers for the area?

A: The sewerage undertaker for the area is Southern Water Services, Southern House, Yeoman Road,
Worthing, Sussex BN13 3NX

Portsmouth Water Plc, PO Box 8, West Street, Havant, Hants, PO39 1LG. Tel No: 02392 499888

Sewerage Bills |

4.2 Q: Who bills the property for sewerage services?

A: The property is not billed for sewerage services.

W ater Bills

4.3 Q: Who bills the property for water services?

A: The property is not billed for water services.

Current Basis for Sewerage and Water Charges |

4.4 Q: What is the current basis for charging for sewerage and/or water services at the property?

A: Where no change of use is made, on change of occupation charges will be made on an unmeasured
basis (please note a meter may be installed at the property upon request to PORTSMOUTH WATER)

1. Measured (metereq) charges car spply where the buver makes a chahge of Uas cf the property crwhere the buver Waes waler
-where the prnncipal was of the premises s rot as 5 Fome

-where thete ) garaer watenng cif.er thar by Faro

swhich autcratically FERIENISRES & LORa CF SwhTIT NG poclwith 5 capachy it excess of 16,C00Mres

I & bath with & capachly i excess cf ZE0Lires

I & ECWEY SECWeEr

I G FEVEFSE CSITCSIS LN

L0 aprcperty s measured (metereq) Upck change of coougaticn ths properly wil reiralr a5 a ineteren property.

L Water ano sewerage corrgahies N charges are set cut in thelr charges schemes whikh are avalable from the company free of chakge Lech request

Trade Effluent Information |

4.5 Q: Isthere a Consent, on this property, to discharge Trade Effluent under $118 of the Water Industry Act
(1991) into the public sewerage system?

A: Thetrader operating at this commercial property does not hold either a Trade Effluent Consent, or an
acknowledgement of a trade effluent discharge, as issued by Southern Water.

1. Picase rote ahy extsting corhaent 1s gegeraarnt on the business belng carred cut at the prepey ana wi ret trarsfer autcmaticaly Lpcr charnge cf cwrershie.

Land Search : Land off, St Marys Road, Hayling Island, Hampshire, PO11 9ES Page 6 of 5



Other Information |

Is there a Meter fitted at the property?

Please contact Portsmouth Water Plc, PO Box 8, West Street, Havant, Hants, PO9
1LG. Tel No: 02392 499888 for this information.

If not, Rateable Value used for charging purposes:

ADDITIONAL METER INFORMATION

Southern Water does not hold meter serial or location details for this property. This
is because Southern Water does not supply the water for this property.

INSCLAIMER - These rephes and information, inciuding that shown on the enclosed plans(s), are given on the disfinct
understanding that neiher the company nor any of s representalives 1s tegally hable for ifs accuracy or for any aclion or
omission fo act whatsoever by anyone on the slrengtfh of that imformalion, save as fo obwious error. I particuiar, any person
nroposing fo construct or excavale o land on the basis of informalion hereby provided shouwtd carry ouf all necessary on-sile
inveshigations.

Land Search : Land off, St Marys Road, Hayling Island, Hampshire, PO11 9ES Page S5of 5



A GUIDE TO NEW DEVELOPMENT

WASTEWATER INFORMATION

The information contained below is for general guidance only. It is recommended that Southern
Water's Network Development department be contacted for further details concerning new
infrastructure development.

Sewer Requisitions

It may be necessary for a developer to request that Southern Water provides a public sewer to
connect a development site to the existing public system. The developer is responsible for the cost
of the work, although a discount will be applied based on the future predicted income from the
development served by the new sewer.

Sewer Diversions

If a public sewer crosses private land, it may be possible for the landowner/developer to request the
sewer be diverted. In the majority of cases Southern Water will allow the developer to undertake this
work under close supervision. Whether Southern Water or the developer undertakes the
diversionary works the costs are the responsibility of the developer.

Building-over Sewers

Public sewers are afforded statutory protection and consequently there is no right to build over or in
close proximity to a public sewer. If an existing public sewer either crosses a development site or is
located in close proximity to a development site it is essential that a developer contact Southern
Water.

Sewer Connections

A developer can serve notice on Southern Water that it wishes to make a connection to the public
sewerage system. The developer must provide 21 days notice and the work will be supervised by
Southern Water.

Contact Us
For specific information on Southern Water's Network Development service, including details on how
to contact the right person, please visit our website on:-



FURTHER QUERIES

SOUTHERN WATER LAND SEARCH SERVICE

If you have any queries regarding this Commercial Landsearch, please do not hesitate to contact the
Southern Water Land Search Service using the details below.

Mailing Address: The Land Search Service
SOUTHERN WATER
SOUTHERN House
Capstone Road

Chatham
Kent
MES 7QA
Email Address: searches@southernwater.co.uk
Helpdesk Tel: 0330 3030276
Helpdesk Fax: 01634 844514
DX: 400450 Chatham 5

SOUTHERN WATER NETWORK DEVELOPMENT SERVICE

Contact Us

For specific information on Southern Water's Network Development service, including details on how
to contact the right person, please visit our website on:-

www .southernwater.co.uk/developers




COMMERCIAL DRAINAGE & WATER ENQUIRY
TERMS AND CONDITIONS

Customer and Clients are asked to note these terms, which govern the basis on which this commercial drainage and water report is
supplied

Definitions

'Company' means the water service company operating within the Southern VWater drainage area that provides information to
Southern Water for this commercial search Report.

'Order' means any request completed by the Customer requesting the Report.

'Report' means the drainage and water report prepared by The Company in respect of the Property.

'Property' means the address or location supplied by the Customer in the Order.

'Customer' means the person, company, firm or other legal body placing the Order, either on their own behalf as Client, or, as an
agent for a Client.

'Client' means the person, company or body who is the intended recipient of the Report with an actual or potential interest in the
Froperty.

Agreement

1. Southern VWater agrees to supply the Report subject to these terms. The scope and limitations of the Report are described in
paragraph 2 of these terms. VWhere the Customer is acting as an agent for the Client then the Customer shall be responsible for
bringing these terms to the attention of the Client.

The Customer and Client agree that the placing of an Order for a Report indicates their acceptance of these terms.

The Report
2. Whilst Southern Water will use reasonable care and skill in producing the Report, it is provided to the Client on the basis that they

acknowledge and agree to the following: -

2.1 The information contained in the Report can change on a regular basis so Southern Water cannot be responsible to the Client for
any change in the information contained in the Report after the date on which the Report was produced and sent to the Client.

2.2 The Report does not give details about the actual state or condition of the Property nor should it be used or taken to indicate or
exclude actual suitability or unsuitability of the Property for any particular purpose, or relied upon for determining saleability or value,
or used as a substitute for any physical investigation or inspection. Further advice and information from appropriate experts and
professionals should always be obtained.

2.3 The information contained in the Report is based upon the accuracy of the address supplied by the Customer or Client.

2.4 The Report provides information as to the location & connection of existing services, and details of trade effluent consents. It
should not be relied upon for any other purpose. The Report may contain opinions or general advice to the Customer and the Client
and Southern Water cannot ensure that any such opinion or general advice is accurate, complete or valid and accepts no liability
therefore.

2.5 The position and depth of apparatus shown on any maps attached to the Report are approximate, and are furnished as a general
guide only, and no warranty as to its correctness is given or implied. The exact positions and depths should be obtained by
exccavation trial holes.

Liability

3.1 Southern ¥yater shall not be liable to the Client for any failure defect or non-performance of its Obligations arising from any
failure of or defect in any machine, processing system or transmission link or anything beyond Southern Vater's reasonable control
or the acts or omissions or any party for whom Southern ¥y ater is not responsible.

3.2 Where a Report is requested for an address falling within a geographical area where Southern ¥Water and another Company
separately provide Water and Sewerage Services, then it shall be deemed that liability for the information given by Southermn ¥y ater or
the Company as the case may be will remain with Southern ¥yater or the Company as the case may be in respect of the accuracy

of the information supplied. ¥YWhere Southern VWater is supplyving information which has been provided to it by another Company for
the purposes outlined in this agreement, Southemn ¥y ater will therefore not be liable in any way for the accuracy of that information.

3.3 Where the Customer sells this Report to a Client (other than in the case of a bona fide legal adviser recharging the cost of the
Report as a disbursement) Southern ¥y ater or the company as the case may be shall not in any circumstances (whether for breach of
contract, negligence or any other tort, under statute or statutory duty or othenwise at all) be liable for any loss or damage whatsoever
{save to the extent provided by clause 3 4} and the Customer shall indemnify Southern Water in respect of any claim { other than a
claim covered by clause 3.4 )by the Client.

3.4 Southern ¥y ater shall accept liability for death or personal injury arising from its negligence.

3.5 The entire liability of Southern Water or the Company as the case may be in respect of all causes of action arising under orin
connection with the Report (whether for breach of contract, negligence or any other tort, under statute or statutory duty or otherwise
at ally shall not exceed £2,000,000 (two million pounds); and

Southern Water or the Company as the case may be shall not in any circumstances (whether for breach of contract, negligence or
any other tort, under statute or statutory duty or otherwise at all) be liable for any loss of profit, loss of goodwill, loss of reputation,
loss of business or any indirect, special or consequential loss, damage or other claims, costs or expenses;



Copyright and Confidentiality

4 1 The Customer and the Client acknowledge that the Report is confidential and is intended for the personal use ofthe Client. The
copyright and any other intellectual property rights in the Report shall remain the property of Southern ¥yater. Mo intellectual or other
property rights are transferred or licensed to the Customer or the Client except to the extent expressly provided.

4 2 The Customer or Client is entitled to make copies of the Report (other than any maps contained in the, or attached to the Report,
where no copying is permitted).

4 3 The Customer and Client agree {in respect of both the original and any copies made) to respect and not to alter any trademark,
copyright notice or other property marking which appears on the Report.

4 4 The maps contained in the Report are protected by Crown Copyright and must not be used for any purpose outside the context of
the Report.

4 5 The Customer and the Client agree to indemnify Southern Water or the Company as the case may be against any losses, costs,
claims and damage suffered by Southern Water or the Company as the case may be, as a result of any breach by either of them of
the terms of paragraphs 4.1 to 4 4 inclusive.

Payment

5.1 Unless othenwise stated all prices are inclusive of VAT, The Customer shall pay for the price of the Report specified by Southern
Yater, without any set off, deduction or counterclaim. Unless the Customer or Client has an account with Southern Yyater for
payment for Reports, payments for Reports must be received in full by Southern ¥ater before the Report is produced. For
Customers or Clients with accounts, payment terms will be as agreed with Southern ¥y ater.

General
6.1 If any provision of these terms is or becomes invalid or unenforceable, it will be taken to be removed from the rest of these terms
to the extent that it is invalid or unenforceable. No other provision of these terms shall be affected.

6.2 These terms shall be governed by English law and all parties submit to the exclusive jurisdiction of the English courts.

6.3 Nothing in this notice shall in any way restrict your statutory or any other rights of access to the information contained in the
Report.



<= Southern
- \Vater

Complaints Procedure for the CON29DW Residential
Search and the Commercial Drainage and Water Search

When we get it wrong
You deserve the highest standard of service from us, but sometimes we make mistakes. If we
do, please let us know and we will investigate and review your concerns.

Whilst we always try to resolve all complaints straightaway, if this is not possible and you are
not happy with the course of action taken by us, you can ask us to escalate the issue
internally or take your complaint to an independent third party.

How you contact us
Firstly please call us and we will try to sort out your problem straight away. You can call us
between 9am and 5pm, Monday to Friday on 0845 270 0212 or 0330 303 0276 (individual

consumers);

Email us at searches@southernwater.co.uk or write to us at Southern Water LandSearch,
Southern House, Capstone Road, Chatham, Kent, MES 7QA.

What you can expect
You will receive a full, fair and courteous response from someone who can effectively deal
with your problem.

If we can remedy the problem straight away we will do it but if we cannot immediately resolve
your problem we will keep you informed of actions being taken.

The process

We will try to resolve any telephone contact or complaint at the time of the call, however, if
that isn't possible, we will take the details of your complaint and we will investigate and get
back to you within 10 working days.

We will respond to written complaints within 10 working days of the date received, but we will
always aim to respond more quickly. Depending on the scale of investigation required, we will
keep you informed of the progress and update you with new timescales if necessary.

If you are still not satisfied with our response or action we will refer the matter to a Senior
Manager for resolution. At your request we will liaise with a third party representative acting
on your behalf.

Our commitment to you
If we do not respond to your complaint within 10 working days of receipt of your contact, we
will compensate you in line with Southern Water's Customer services — Guaranteed

standards of service for business customers.

If we find your complaint to be justified, or we have made any errors that substantially change
the outcome in your search result, we will refund the search fee. We will also provide you with

a revised search and undertake the necessary action to put things right as soon as practically
possible. You will be kept informed of the progress of any action required.

If you remain dissatisfied

While we aim to resolve your complaint first time, in the event that we are unable to resolve
the issue to your satisfaction, ultimately you can contact a third party. Please make sure that
you have followed the process above first, if not, your complaint will be passed back to us.

CONZ29DW COMMERCIALDW

DRAINAGE AND WATER ENQUIRY DRAINAGE AND WATER ENQUIRY
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! The positions of pipes shown on this plan are believed to be correct, but Southemn Water Services Ltd accept no responsibility
Drawn b}f mondain in the event of inaccuracy.

The actual positions should be determnined on site.
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A Based upon Ordnance Survey Digital Data with the permission of the contraller of H.M.5.0. Crown Copyright Reserved N
Title:  Land off St Marys Road Date: 04/04/2016 Licence No. WU 298530,
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SEWER RECORDS PAGE 2 OF 2

Mode Covar Invert Size Moteriol  Shape MNode Cover Invert Size Moterial  Shape Noda Cover Invert Size Moteriol  Shape Mode Cover Invart Size Maoteriol  Shope
0501 6.33 416 300 <P CIRG 2752X% 6.88 5.96 2258 Y CIRC S053K 5.84 5.05 120 Wi CIRC 352K 8.32 5.48 225 GH CIRGC
0502 6,24 4.28 300 cP CIRE 2753K E.88 573 400 CP CIRG S501¥ TAE 5.53 225 WVC CIRC Q553K B.38 5,65 150 CP CIRC
050.3x% B.27 4.47 225 ce CIRC 270K 300 cP CIRC LE02K T4 L.67 225 WwC CIRC Q554X 6.327 150 P CIRG
0504-X LNK PF CIRC 2801Y B.21 4 27 225 Ve CIRC " S503X T.32 5.81 150 VC CIRC 555K B.36 523 300 Ve CIRC
505X LINE PF CIRG 2RO 6.81 4,22 400 CF CIRC " AB04K 7.28 .92 225 WC CIRG 9556 G348 a4 300 CF CIRG
O550% 5,35 5.34 150 cP CIRG 2802 6.78 o0 P CIRC 2005k J.01 5.65 150 WG CIRC 601X 7.555 150 Vo CIRC
0551 6.24 5.45 150 CP CIRE 2803% G.4-4 4,96 225 Ve CIRC S5550K 1. 15 4 52 525 CP CIRC QE02K 7.526 150 W CIRC
05528 B.a37 557 150 cP CIRC 28504 B.22 i85 225 CP CIRC 5551¥% 1.2 4 61 525 CP CIRG a0y T.062 150 W CIRGC
553X 6.34 5.46 225 cP CIRC 2851X% 6.74 5.18 &00 CP CIRC SS52X T.36 4 82 T CP CIRC SE03IX 7.062 5.747 150 W CIRC
QE01X .49 4.9 225 WG CIRC £8535X 676 5 GO0 cP CIRC 555X T.A2 4,74 LT P CIREC 950X 7.544 646 225 WC CIRC
02X B.75 5.75 225 VC CIRC » 2850 &B00 CP CIRC 5555X% 7.25 5.04 225 VT CIRC S9851X 7.537 5401 225 v CIRC
O602Y 6,75 275 225 WG CIRC * 2301K T.28 225 VE CIRT 5556% 7. 487 a00 CF CIRC
QE03x B.E93 225 WG CIRG 2902X% LMk UMK CIRG 5557X 7.0 513 00 CP CIRG
605X B.893 5522 150 WC CIRE 2903% LIk UMK CIRC 5801% 6.35 5.02 225 WC CIRGC
Q650X B, 7B1 576 225 op CIRC 2908xX LIME LKE CIRC SE02Y 6.76 518 225 LT CIRC
651X 6.85 6.06 225 cP CIRC 2900 LIMK UKHK CIRE SBEO3K 8.92 5.43 225 vC CIRC
fE52X 6,589 6.18 150 W& GIRE 2918 225 WE CIRG LE0TH 225 UMK CIRC
X B.67 4 .88 225 WC CIRC 2910% 225 VT CIRC SES1X E.18 3.8 B7S CP CIRC
1501 617 312 300 cp ClRC 29204 LIKK UNK CIRC SE53X 6.15 3.67 B0 CP CIRC
1502% 5.2 3.57 300 CP CIRC 29.30% LIMk UMK CIRC 564X 6.33 419 525 CP CIRG
1503 B.28 196 3040 cP CIRC 2940 225 Ve CIRC 655X 6,71 4 21 525 CcP CIRC
1504% b2 4.25 225 cE CIRC 29504 B.17 4,75 235 W CIRGC SESEX 6.92 4,56 525 cP CIRC
15000 1040 PF CIRC J001X B.87 513 150 PF CIRC S701X 6.27 4.3 2525 CP CIRC
1550 B34 5,25 225 P CIRC S050K £.9 5.76 225 P CIRG ST02X B.61 413 525 CP CIRG
1551% 624 467 223 CP CIRG J801X 2.85 3.67 225 WC CIRC ST03K £.48 4. 24 525 CP CIRC
1552x% 617 3.492 Ta0 CP LIRS JA02K 589 J.ag 225 e CIRC S704% 6.61 4.81 225 WC CIRC
1553x B.21 514 225 ce CIRC JA03X 5.53 4,13 150 PF CIRC 5705% 6.74 4.92 275 vC CIRC
1601X% 6.29 238 300 cP CIRE J804% 225 VEC CIRC S5T706X 6.47 4.495 225 W CIRC
16020 .58 3.56 S0 cP CIRC $806X LINK UMK CIRS 5752Y 6.5 = 150 W CIRG
1650% 6.26 4.21 730 cP CIRC JAS50X 5.83 425 S5 CFP CIRC S5901X 5.8 24 225 WC CIRC
1651 6.56 4 46 BTG CE CIRG SA5IX 5.86 4,58 300 CF CIRC BS01X T16 6.16 150 WC CIRC
18014 B.67 4.61 228 Wio CIRC JES2X 5.8 4 66 225 CP CIRG Bo02K 7.2 6.3 1350 WG CIRC
2001 1.587 5.27 225 L1 CIRE JB50X 300 CF CIRC BE0IN 100 RFM CIRC
2002% T.65 5.51 150 YO CIRG -] 3901 K 6.19 4 45 150 PF CIRC BS04X 100 RPM CIRC
2002K 7.65 5.448 225 YL CIRG » J902¥% .58 4+ 85 150 o CIRE G505X 100 P CIRC
2004 LINK LMK CIRG 903X B.68 5.21 150 Wi CIRG BS06X 7.2 LINK UMK CIRG
2005% LI LIMK CIRC JE04% B.72 5.38 150 WC CIRC BE0TE LMK UMK CIRC
2006 Lisi LIME, CIRG Ja06X LINK LMK CIRT ESS0X 715 4,89 L CP CIRC
20000 LIk LMK CIRC JR07X LMK UMK CIRC B331K 7.2 4 98 375 CP CIRC
2501 583 378 225 Vi CIRC 908K LINK LMK CIRC E552X 741 5.03 375 CP CIRC
2502% 2.89 4.01 225 W CIRC SH09X LIMK LMK CIRGC ES5IX .2 =11 375 CP CIRC
2506X LHK UMK UMK 3910% 150 FF CIRC B554% &.65 5.249 300 P CIRC
2500% LINK LIkK CIRC J940% LINE LINKE CIRE BEOTX LINE UNK CIRC
250K 225 W CIRC JE50% E.23 5.37 225 cP CIRC BED2X LMK UMK CIRC
2EQ2X 225 VG CIRE Ja51x 6.23 4,67 225 Vo CIRG BEODX LIKK LMK CIRC
2E03X LMK LIME CIRC JES2X B8.51 L 225 vC CIRC BED1 X 8.435 3.891 523 CP CIRC
2600% LINK LMK CIRC Ja53x .68 4.9 225 W CIRE Ta01x 6.51 5.87 525 CP CIRGC
2620 LK LMK CIRC Jas4y B84 204 225 Y CIRG To01 Fula 373 b cp CIRC
230K 225 VEC CIRC 4052 B.B1 5.61 225 Vo CIRC 001X B.24 J.649 525 CP CIRC
26400 LINE LMK CIRC 453K B.43 3.59 150 CP CIRC B501% 6.48 i, 44 225 WC CIRC
270K 223 WC CIRE 4701 % 68.01 4. 33 175 WG CIRG B550X .38 5.07 S00 CP CIRC
2702% B.03 o504 300 CP CIRC 4850 575 CP CIRC BE51X 646 4.96 300 CP CIRC
2703 5.95 e 300 cP CIRC 4902 6.09 150 ViC CIRC BE52M 6.38 5.81 150 e CIRG
2T LN UMK CIRC 440.3% 5.89 4 85 150 Vo CIRC 2501% 6.37 4 65 225 Wi CIRC
2ro5x LMK LMK CIRG 4904 B.05 150 Wi CIRG Q503K 100 PF CIRG
2T06X LMK LIs K CIRC 4906% 5.91 348 225 Vo CIRC QE05K 100 PF CIRC
270K LIHE LMK CIRC 4952 XK 5.87 4,75 150 WE CIRC Q506X LINE UNK CIRC
2708% LMK LIk CIRC 49534 o.BE S.16 225 i o CIRC 9507% LMK UMK CIRC
2100 LMK LMK CIRC 4954K E.27 533 225 cP CIRS QH09K LIKK UNK CIRG
20K LK LIMK CIRC 50014 5.48 1.08 225 Vo CIRC Q500 100 PF CIRC
27200 304 TP CIRE SO 225 W CIRE Q510X UKEK UNK CIRC
2730% 400 cP CIRG 5050Y 5.3 4 B4 150 Vo CIRG " 9511K LINkK UNK CIRC
2740% LK LMK CIRE S050%K 533 4 55 B CP CIRE . 2510 LMK UNK CIRC
2750x% B0 4.66 675 ce CIRC 5051 X 548 448 375 CP CIRC Q550X 646 5.67 225 CP CIRC
275X B.92 4 84 G753 CP CIRC 5052X% o.58 4 a7 225 vC CIRC Q551X 6.38 5.58 225 CP CIRC
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Based upon Ordnance Survey Digital Data with the permissi

Crown Copright Reserved Licence No. WU 298530.
I ' T -y

n of the con

“uosmm'e A

<= Southern
- Water

This information is provided as part of a
CON23DW by:

LandSearches Southermn House

Capstone Road
from Chatham
Kent MES 7QA
Southern Water Telephone: 0845 2700212
P
Fax: 01634 844514

The information supplied is given in good faith as a guide to
locating underground apparatus. It's accuracy cannot be
guaranteed, nor does it include comprehensive information
about the existence or location of services pipes or cables
to individual premises. The responsibility for locating and
avoiding damage to apparatus on site shall be that of the
persons proposing to excavate in the street who shall be
liable to the apparatus owner and any third party who may
be affected in any way for any loss or damage caused by
their failure to do so.

e Ay

troller of H.M.S.0

Legend
Water Main
Abandoned Main
---------------- Private Main
Hydrants / Washout
® Hydrants
@ Valves / Fittings
Materials
3 g::j;;tthelene MDPE E;g;?eﬂiflw
Cl Cast Iron pge Pre-Stressed
CP Copper Concrete
DI Ductile Iron PVC Polyvinyl Chloride
-
HDPE High Density

Polyethelene

Scale 1:1250 Date: 4.4.2016
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COMMERCIALDW

DRAINAGE AND WATER ENQUIRY

15600 wewrs of auality serpict

Portsmouth Water Ltd
Public Record - Water Quality Summary
01/01/2014 to 31/12/2014

Havant Supply Zone

General Information 7ONE - Havant 2014

Comments on Water Quality:

A sample taken in February from a property in Cosham failed the PCV for Lead (10
ug/l) with a result of 11.0 ug/l. Lead is not present in the water that is supplied to this
zone and the zone is considered to be optimised in terms of plumbosolvency
treatment. A Water Regulations inspection found that there was lead pipework within
the property — which the owner was already planning to remove as part of a
redevelopment.

In all other respects this water meets the chemical and microbiological requirements
of the Water Supply (Water Quality) Regulations 2000 (Amendment) Regulations
2007

Action taken to comply with Section 19 undertakings

Phosphate is dosed in the water to reduce pick-up of lead from lead pipework




Portsmouth £
Water

Determinands Analysed

METALS

SUBSTANCE WHAT IT MEANS REGULATORY
TESTED i STANDARD
Antimony 5.0 ug /I
Cadmium 5.0 ng/l

. These metals can occur naturally in source water at low ._
Chromium - _ , ~ el 50 ug /1
evels. Some may also come from plumbing systems and
Nickel industrial processes. The standards provide wide safety 20 pg/l
margins on known levels of toxicity. .
Mercury 1.0 pg/l
Selenium 10 ng /1
Aluminium occurs naturally and 1s also used during
treatment to remove i1mpurities. Concerns have been
Aluminium expressed about a link between aluminium and Alzheimer’s 200 pg/l
disease, but there is no proven connection, although
research on this 1s ongoing.
Arsenic This occurs naturally in water at low levels. 10 pg /1
Low levels of boron can be found in some waters due to its ;
Boron : 1.0 mg/1
use 1n detergents.
Traces of copper can sometimes be found in water, usually
Copper as a result of old, corroding plumbing or new plastic pipes. 2.0 mg/l
This can cause a metallic taste.
Lead is rarely present in water sources but many properties
built before the mid-1960°s have a lead supply pipe or some
Lead lead plumbing. Portsmouth Water adds phosphate to most 10 ug /1
of the water supplied to reduce the amount of lead dissolved
from pipes.
Iron can naturally occur in some water sources and is
removed during treatment. Iron in the water supplies may
Iron also be derived from old iron mains or domestic pipe work. 200 pg/l
This 1s not a health hazard, but can cause the water to
become discoloured.
This can naturally occur in some water sources and 1s
Manganese removed during treatment. Disruption to water mains can 50 ug/l
stir up sediment, containing manganese.
Sodium is a naturally occurring substance that can increase
4 as an effect of softening the water. If you use a water
Sodium & 4 200 mg/|
softener you should retain an un-softened supply for
drinking.
sif vl.4 Page 1 of 4 WQ 09 04 16




Portsmouth £
Water *_—

NON-METALS

SUBSTANCE REGULATORY
WHAT IT MEANS
TESTED STANDARD
: Ammonia occurs naturally in many water sources. It 1s not ,
Ammonium . 0.5 mg/l
harmtul and 1s normally removed by treatment.
Bromate can potentially form when hypochlorite or ozone
Bromate are used in water treatment. We control the treatment 10 png/l
process tightly to mimimize this.
Chloride Chloride occurs ]'lﬂtLlI'.'r:-l”}-’ In water hlrlt may give a salty taste 250 mg/l
to the water and contribute to corrosion.
; Cyanide 1s rarely found in water. When it 1s detected it is
Cyunide normally in areas of heavy industry. 30 pg/l
Fluoride occurs naturally at low levels in some of
Fluoride Portsmouth Water’s supplies. None of our supplies are 1.5 mg/l
artificially fluoridated.
Nitrate Nitrate arises from the use of fertilizer on agricultural land. 50 mg/l
MNitrite occurs at much lower levels than mtrate and ,
A 1 1 : 0.5 mg/l at Customers tap
g conversion from one form to another occurs readily. The |
Nitrite : : : o : 0.1 mg/l at Water
regulations also require that the Nitrate:Nitrite ratio Tepsttinnt Waslee
[nitrate]/50 + [nitrite]/3 15 < 1.0. ? :
Sulnhaie Suiph{atc occurs naturally in water and comes from mineral 250 mg/l
eposits.
BACTERIA
SUBSTANCE REGULATORY
WHAT IT MEANS
TESTED STANDARD

Faecal Coliforms (E.col)

These bacteria are specific inhabitants of the digestive
systems of warm blooded amimals. They are an indication
of possible contamination (with other harmful bacteria
possibly being present). Any detection 1s investigated as a
matter of urgency.

0 per 100ml

Total Coliforms

These are bacteria that provide a general and very sensitive
measure of microbiological quality. They are removed by
water treatment processes, but where they are detected 1t 1s
often because they can grow within taps in the home. Any
detection 1s investigated as a matter of urgency.

0 per 100ml

As with coliforms, the presence of these organisms can

Enterococci indicate possible contamination in the water supply so they 0 per 100ml
are investigated as a matter of urgency.
] Small numbers of bacteria can be present in treated water.

Colony Count at 37°C The mformation obtained from these tests 1s used to | No abnormal change from
maintain the efficiency of the water treatment processes and a long term average.
the cleanliness of water mains. Any unusually high levels Number per 1ml

Colony Count at 22°C v i P

are investigated.

Clostridium Perfringens

As with coliforms, the presence of these organisms can
indicate contamination in the water supply so they are
investigated as a matter of urgency.

0 per 100ml

sif v1.4
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Portsmouth #*
Water

ORGANIC CHEMICALS: PESTICIDES

SUBSTANCE REGULATORY
TESTED WRAT LTS STANDARD
Aldrin 0.03 pg/l
_ _ Pesticides consist of chemicals used by farmers, local |
Dieldrin authorities and gardeners. The traces of these found in 0.03 pg/l
untreated water are typically far less than the maximum
Heptachlor advised to protect public health. 0.03 ng/l
. - The pesticides tested for will vary from area to area, .
Eieptachior spoxhle depending on the usage of pesticides in the surrounding 003 pg/l
PR area of each water source. e
Pesticides = el
Total Pesticides T-hl:-; is the total amount of each pesticide detected in the 0.5 pg/
water sample tested.
ORGANIC CHEMICALS: OTHERS
SUBSTANCE REGULATORY
TESTED s i e STANDARD
Benzene 1s rarely found in water but 1s removed in treatment ,.
Benzene g3 =g ; : 1.0 png/l
processes. It arises from petroleum products and industries. '
Trichloromethane+
100 ug/l

Dichlorobromomethanes | 1hese compounds are known as trithalomethanes (THM’s).
They are formed when chlorine comes into contact with
Dibromochloromethane+ | organic compounds in untreated water.

(4 For the total amount
of these four

compounds)
Tribromomethane+
Tetrachloromethane 3.0 pg/l
1.2 Dichloroethane These substances are known as solvents. They arise from 3.0 ug/l
. " i ! =
industrial processes and are removed from the water during 10 ug/]
pe

Trichloroethene * and the treatment stage.

T (*For the total amount

of these two compounds)

Benzo-a-pyrene 0.01 pg/l
Benzo-b-fluoranthene * | These compounds are known as polycyclic aromatic
: hydrocarbons (PAH’s). They are rare substances and are -
Benzo-k-fluoranthene * Y { _ ) Y ; 0.1 pg/l
seldom found in water. Where they do occur, the cause 1s (*For the total amount of

Benzo-ghi-perylene * usually coal tar pitch lining from iron mains. these four compounds)

Indeno-123-cd-pyrene *

sif vl.4 Page 3 of 4 WQ 09 04 16
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OTHER PARAMETERS

SUBSTANCE REGULATORY
WHAT IT MEANS
TESTED STANDARD
ol I:Clhemu:.ﬂl E.:harfgm l]'l.ﬂ]l.'! water source or pressure changes 20 me/l Pt/Co
in the distribution main can give the water a tinge of colour. =
This 1s a measure of the level of natural mineral salts
Conductivity contained in the water. This is measured by passing an | 2500 puS per cm at 20°C

electrical current through the water.

pH (Hydrogen lon)

This 1s a measure of the acidity or alkalimity of the water. A
pH of 7 1s neutral.

Between 6.5 and 9.5

Taste Dilution Number

Odour Dilution Number

This 1s to check if the water has any unpleasant taste or
smell. It 1s measured using panellists to taste and smell the
water in strictly controlled conditions.

Dilution Number 0 at
25°C

Temperature

Temperature i1s checked to monitor changes in the water
system.

No legal limit

Total Chlorine

Free Chlorine

Sufficient chlorine 1s added to all our supplies to ensure the
absence of harmful bacteria. Portsmouth Water also aims to
keep the levels at customer’s taps low to minimize
associlated taste and odour 1ssues.

No legal limit

Total Organic Carbon

TOC 1s a measure of the organic material present in the
water. It varies naturally depending on the source of the
water and is monitored for any unusual changes (which
could be caused by oil spills or other pollutants).

No abnormal change

Turbidity

This 1s a measure of suspended material in the water.

4.0 NTU at Customers tap
1.0 NTU at Water
Treatment Works

sif v1.4
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Gladman Developments Ltd Land off St. Mary's Road, Hayling Island

APPENDIX E
CALCULATIONS

LK Consult Ltd November 2016
Ref: FRA 16 1021 - FO
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MasterDrain

HY 9.36

Hydrological Data:

Eton Business Park,

The LK Group Eton Hill Road,

Job No.

Greenfield runoff north section

Title

loH 124 Runoff calcs for Hayling Island centre

Radcliff M26 2ZS AL RG: 1
Tel: 0161 763 7200 rom
wwwv.thelkgroup.com email: m.jones@thelkgroup.com 28/09/16
Project By Checked Reviewed

FSR Hydrology:
Location
M5-60 (mm)
Soil runoff

WRAP

Hydrological area = 7

Hayling Island centre Grid reference =
18 r

0.40 SAAR (mm/yr)
3 Area = England

Soil classification for WRAP type 3

1)

especially in eastern England;
Permeable so0ils with shallow ground water in low-lying areas;

11)

111) Mixed areas of permeable and impermeable soils,

proportions.

Design data:-

Area

0.0568 Km? = 5.68 Ha - 56800 m?

Calculation method: -

Runoff is calculated from:-

where

Qparruray = 0-00108 AREA’® . SAAR'W . SOIL*Y

AREA
SAAR
SOIL

QEAR{ rural)

QEAH{ rural)
return

is then multiplied by a growth factor - GC(T)

Site area in Km?

&

Hydrological zone

Standard Average Annual Rainfall (mm/yr)

Soil value derived from Winter Rainfall Acceptance Potential

Runoff (cumecs)

SZ7199
0.35
700

Wales
= 4

in approximately equal

periods derived from EA publication W5-074/A.

Calculated data:-

For areas less than 50Ha, a modified calculation which multiplies

- for different storm

the 50Ha runoff wvalue by the ratio of the site area to 50Ha is used
Reducing factor used for these calculations is 0.114

Mean Annual Peak Flow Qupiyay = 19.33 1/s

Relatively impermeable soils 1n boulder and sedimentary clays, and in alluvium,
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MasterDrain

HY 9.36

Hydrological Data:

Eton Business Park,

The LK Group Eton Hill Road,

Job No.

Greenfield runoff south section

Title

loH 124 Runoff calcs for Hayling Island centre

Radcliff M26 2ZS AL RG: 1
Tel: 0161 763 7200 rom
wwwv.thelkgroup.com email: m.jones@thelkgroup.com 28/09/16
Project By Checked Reviewed

FSR Hydrology:
Location
M5-60 (mm)
Soil runoff

WRAP

Hydrological area = 7

Hayling Island centre Grid reference =
18 r

0.40 SAAR (mm/yr)
3 Area = England

Soil classification for WRAP type 3

1)

especially in eastern England;
Permeable so0ils with shallow ground water in low-lying areas;

11)

111) Mixed areas of permeable and impermeable soils,

proportions.

Design data:-

Area

0.047 Km?

4 4.7 Ha i 47000 m?

Calculation method: -

Runoff is calculated from:-

where

Qparruray = 0-00108 AREA’® . SAAR'W . SOIL*Y

AREA
SAAR
SOIL

QEAR{ rural)

QEAH{ rural)
return

is then multiplied by a growth factor - GC(T)

Site area in Km?

&

Hydrological zone

Standard Average Annual Rainfall (mm/yr)

Soil value derived from Winter Rainfall Acceptance Potential

Runoff (cumecs)

SZ7199
0.35
700

Wales
= 4

in approximately equal

periods derived from EA publication W5-074/A.

Calculated data:-

For areas less than 50Ha, a modified calculation which multiplies

- for different storm

the 50Ha runoff wvalue by the ratio of the site area to 50Ha is used
Reducing factor used for these calculations is 0.094

Mean Annual Peak Flow Qupiyay = 15.99 1/s

Relatively impermeable soils 1n boulder and sedimentary clays, and in alluvium,
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i Job No.
"H| ”\ iy The LK Group  fins™
H‘ Radcliff M26 2ZS Sheet no. 1
NM| " Tel: 0161 763 7200 —
{i W ANBRgranp.com email: m.jones@thelkgroup.com 28/09/16
MasterDrain "o North section 30yr event o4 i e N L
SW
e peak flow storage calcs for Hayling Island centre
Data:-
FSR Hydrology:-
Location = Hayling Island centre Grid reference = SZ7199
M5-60 (mm) = 18 r = 0.35
Soil index = .40 SAAR (mm/yr) = 700
Return period = 30 WRAPx = 3
UCWI = 12,7
1) Relatively impermeable soils i1in boulder and sedimentary clays, and in alluvium,
especially in eastern England;
11) Permeable soils with shallow ground water in low-lying areas;
1i1) Mixed areas of permeable and impermeable soils, 1n approximately equal
proportions.
Runoff factor (RF) = 25.0, calculated from:-
Runcff factor = (0.829*PIMP)+ (25*SOIL)+(0.078*UCWI)-20.7
where
PIMP = Impervious Area*100/ (Impervious Area+Pervious Area)
UCWI = Calculated value for Wetness Index
Design data:-
Imperv. area = 20900 m? Pervious area = 37800 m?
Total area (TA) = 58700 m? Equiv area = 14675 m* (TA x RF).
Allowed discharge rate = 43.090 1/s Areal reduction factor = 1.000
Additional flow = 0.00 1/s Climate change factor = 0
Calculated data:-
Time to max = 88.0 mins Calculated storage volume = 506.5 m?
Rainfall at max = 21.32 mm/hr Allowed discharge rate = 43.090 1/s
Pipeline storage = 0.0 m? Available MH storage = 0.0 m?3
Offline storage = 0.0 m3
Fixed 6 hour data:-
Rainfall event = 6 hours Calculated storage volume = 156.1 m?
Rainfall rate = 8.00 mm/hr Allowed discharge rate = 43.090 1/s

Rainfall intensities calculated using the Wallingford Procedure

Storage lengths for initial calculation (x 1.1, 1.2, 1.3 or 1.5 as above i1f required)

Diam
100
150
225
300
375
450
525
600
675
750
825
900
975

1050

Len

64504 .
28668.
12741 .
7167.
4587 .
3185,
2340.
1791.
1415.
1146.
947 .
796.
678.
585.

Hohée <0 10 WO N 100

Diam
1125
1200
1275
1350
1425
1500
157TH
1650
1T25
1800
1B75
1950
2025
2100

Len

509.
448.
396.
353
31
286.
260.
236 .
216.
199.
1B3.
169.
157.
146.

Wwom U ®OWO=~]lwooo ]

Ovoid Len
400 x 600 2814.0
600 x 900 1225.3
800 x 1200 689.1

Box culvert

500 x 500

500 x 750
500 x 1000
750 x 1000
750 x 1200
750 x 1500
1000 x 1000
1000 x 1200
1000 = 1500
1000 x 1800
1000 x 2000
1500 = 1500
1500 x 1800
1500 x 2000

Len
2026.
1350.
1013.

675.
562.
450.
506.
422 .
337.
281.
253.
225.
187.
168.

oo PFP Wa~-ITFUNDODEO-~PK




||||I|I|||||IJ||

MasterDrain
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Data: -

Time

(mins)

10

20

30

40

50

60

70

80

90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600

i Job No.
The LK Group Cton Hill Road,
Radcliff M26 225 et o, 2
Tel: 0161 763 7200
WM B igRoa P o email: m.jones@thelkgroup.com i 28/09/16
PreleeiNorth section 30yr event 4 i e N L
e peak flow storage calcs for Hayling Island centre
Rain Inflow Outflow Balance
mm/hr (m3) (m3) (m3)
80.0 313 .052 25.854 287.198
55.0 432 .471 51.708 380.763
43.0 508 .254 17.562 430.692
36.0 564 .958 103.416 461 .542
31.40 610.713 129.270 481 .443
28.0 649.301 155.124 494 .177
25.0 682 .800 180.978 501.822
23.0 712 .477 206.832 505.645
21.40 739.169 232 .686 506.483
20.0 763 .455 258.540 504.915
18.0 785.756 284 394 501.362
17.0 B06.387 310.248 496.139
16.0 825.593 336.102 489 .491
150 843 .564 361.956 481 .608
15.0 860.455 387.810 472 .645
14.0 876.393 413.664 462.729
13.0 891.479 439,518 451 .961
13.0 905.804 465.372 440.432
12.0 919.439 491 .226 428 .213
12.0 932.449 517.080 415.369
11.0 944 .889 542 .934 401.955
11.0 956.805 568.788 388.017
11.0 968.239 594 .642 373.597
10.0 979.228 620.496 358.732
10.0 989.804 646.350 343.454
10.0 999,997 672 .204 327.793
10.0 1009.831 698.058 311,773
9.0 1019.330 123,912 295 .418
9.0 1028.516 749 .766 278.750
9.0 1037.406 775.620 261.786
9.0 1046.018 801.474 244 544
8.0 1054.369 827 .328 227.041
8.0 1062.471 853.182 209.289
8.0 1070.807 B879.036 19L.771
B.0 1078.892 904.890 174.002
8.0 1086.795 930.744 156.051
8.0 1094 .527 956.598 137.929%9
7.0 1102.096 982 .452 119.644
7.0 1109.508 1008.306 101.202
7.0 1116.772 1034.160 B2.612
7.0 1123.894 1060.014 63.880
7.0 1130.879 1085.868 45.011
7.0 1137 .7735 1111 .722 26.013
7.0 1144 .466 1137 .576 6.890
7.0 1151.077 1163.430 0.000
6.0 1157.573 1189.284 0.000
6.0 1163.958 1215.138 0.000
6.0 1170.237 1240.992 0.000
6.0 1176.414 1266.846 0.000
6.0 1182 .492 1292 .700 0.000
6.0 1188.475 1318.554 0.000
6.0 1194 .366 1344 .408 0.000
6.0 1200.169 1370.262 0.000
6.0 1205.885 1396.116 0.000
6.0 1211.519 1421 .970 0.000
6.0 1217.072 1447 .824 0.000
5.0 1222 .548 1473.678 0.000
5.0 1227 .949 1499 . 532 0.000
5.0 1233.277 1525.386 0.000
5.0 1238.534 1551.240 0.000

Storage volume

(m>)

= 506.5 m*
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MasterDrain "°*“!North section 100yr event +20% By e LU L
SW
e peak flow storage calcs for Hayling Island centre
Data:-
FSR Hydrology:-
Location = Hayling Island centre Grid reference = SZ7199
M5-60 (mm) = 18 r = 0.35
Soil index = .40 SAAR (mm/yr) = 700
Return period = 100 WRAPx = 3
UCWI = 1.7
1) Relatively impermeable soils i1in boulder and sedimentary clays, and in alluvium,
especially in eastern England;
11) Permeable soils with shallow ground water in low-lying areas;
1i1) Mixed areas of permeable and impermeable soils, 1n approximately equal
proportions.
Runoff factor (RF) = 25.0, calculated from:-
Runcff factor = (0.829*PIMP)+ (25*SOIL)+(0.078*UCWI)-20.7
where
PIMP = Impervious Area*100/ (Impervious Area+Pervious Area)
UCWI = Calculated value for Wetness Index
Design data:-
Imperv. area = 20900 m? Pervious area = 37800 m?
Total area (TA) = 58700 m? Equiv area = 14675 m* (TA x RF).
Allowed discharge rate = 60.870 1/s Areal reduction factor = 1.000
Additional flow = 0.00 1/s Climate change factor = 20
Calculated data:-
Time to max = 101.0 mins Calculated storage volume = 839.8 m?
Rainfall at max = 30.58 mm/hr Allowed discharge rate = 60.870 1/s
Pipeline storage = 0.0 m? Available MH storage = 0.0 m?3
Offline storage = 0.0 m3
Fixed 6 hour data:-
Rainfall event = 6 hours Calculated storage volume = 380.3 m?
Rainfall rate = 12.00 mm/hr Allowed discharge rate = 60.870 1/s

Rainfall intensities calculated using the Wallingford Procedure

Storage lengths for initial calculation (x 1.1, 1.2, 1.3 or 1.5 as above i1f required)

Diam
100
150
225
300
375
450
525
600
675
750
825
900
975

1050

Le
106948.
47532.
21125,
11883.
7605.
5281.
3880.
2970.
2347.
1901 .
1571,
1320,
1125,
970.

HOoOoOWWwwoNnmbesMhMHFEF WD

Diam
1125
1200
1275
1350
1425
1500
157TH
1650
1T25
1800
1B75
1950
2025
2100

Len
845.0

742 .
657.
586.
526.
475.
431.
3092.
359,
330.
304.
281.
260.
242 .

MO WMNEBODEFEW--IWOW-]

Ovoid Len
400 x 600 4665.6
600 x 900 2031.5
800 x 1200 1142 .5

Box culvert

500 x 500

500 x 750
500 x 1000
750 x 1000
750 x 1200
750 x 1500
1000 x 1000
1000 x 1200
1000 = 1500
1000 x 1800
1000 x 2000
1500 = 1500
1500 x 1800
1500 x 2000

Len
3359.
2239.
1679.
1119,

" X i
746.
839.
699.
559.
466.
419.
aT3.
311.
279 .

CONOUOhODODULLREIRUN
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MasterDrain Pro*'North section 100yr event +20% By Checked | Reviewed
SW
e peak flow storage calcs for Hayling Island centre
Data: -
Time Rain Inflow Outflow Balance
(mins) mm/hr (m3) (m3) (m3)
10 123.0 480.546 36.522 444 .024
20 86.0 672.786 73.044 599 742
30 8.0 795.064 109.566 685.498
40 57.0 BB6.663 146.088 740.575
50 49.0 960.495 182.610 777.885
&0 44 .0 1022 .626 219.132 B03.494
70 39.0 1076.406 255.654 B820.752
80 36.0 1123 .893 292 .176 831.717
a0 33.0 1166.448 328.698 837.750
100 31.0 1205.018 365.220 839.798
110 29_0 1240 .293 401.742 838.551
120 27.0 1272 .792 438.264 B34 .528
130 26.0 1302.917 474 .786 828.131
140 24.0 1330.984 511.308 B19.676
150 23.0 1357 .247 547 .830 B09.417
160 22.0 1381 .916 bB84 .352 797 .564
170 210 1405.164 620.874 784 290
180 20.0 1427 .135 B657.3986 769.739
190 19.0 1447 .953 693.918 754 .035
200 19.0 1467 .723 730.440 737.283
210 18.0 1486.537 766 .962 T19. 8510
220 17.0 1504 .474 B03.484 700.990
230 17.0 1521 .603 840.0086 681 .597
240 16.0 1537.986 B76.528 661.458
250 16.0 1553 .678 913.050 640. 628
260 15.0 1568.725 8949 572 619.153
270 15.0 1583.172 986.094 597.078
280 15.0 1597 .059 1022 .616 574 .443
290 14.0 1610.419 1059.138 551.281
300 14.0 1623 .285 1095.660 527 .625
310 13.0 1635.686 1132 .182 503.504
320 13.0 1647 .648 1168.704 478 .944
330 13.0 1659.195 1205.226 453.969
340 13.0 1671.544 1241 .748 429 .796
350 12.0 1683.445 1278.270 405.175
360 12.0 1695.071 1314.792 380.279
370 12.0 1706.433 1351.314 355.119
380 12.0 1717 .546 1387.836 329.710
390 11.0 1728 .421 1424 . 358 304.063
400 11.0 1739.069 1460.880 278.189
410 11.0 1749 .501 1497 .402 252 .099
420 11.0 1759.725 1533.924 225.801
430 11.0 1769 .752 1570.446 199 _306
440 10.0 1779.588 1606.968 172 .620
450 10.0 1789 .242 1643.490 145.752
460 10.0 1798 .721 1680.012 118.709
470 10.0 1808.033 1716.534 91.499
480 10.0 1817.183 1753.056 6d.127
490 10.0 1826.178 1789.578 36.600
500 9.0 1835.023 1826.100 B.923
510 9.0 1843 .723 1862 .622 0.000
520 9.0 1852 .284 1899 .144 0.000
530 9.0 1860.712 1935.666 0.000
540 .0 1869.009 1972 .188 0.000
550 9.0 1877.180 2008.710 0.000
560 9.0 1885.231 2045 232 0.000
570 8.0 1893.164 2081 .754 0.000
580 8.0 1900.984 2118.276 0.000
590 8.0 1908.693 2154 .798 0.000
600 8.0 1916.295 2191 .320 0.000

Storage volume (m*) = B39.8 m*
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MasterDrain "°*“!North section 100yr event +40% By e LU L
SW
e peak flow storage calcs for Hayling Island centre
Data:-
FSR Hydrology:-
Location = Hayling Island centre Grid reference = SZ7199
M5-60 (mm) = 18 r = 0.35
Soil index = .40 SAAR (mm/yr) = 700
Return period = 100 WRAPx = 3
UCWI = 1.7
1) Relatively impermeable soils i1in boulder and sedimentary clays, and in alluvium,
especially in eastern England;
11) Permeable soils with shallow ground water in low-lying areas;
1i1) Mixed areas of permeable and impermeable soils, 1n approximately equal
proportions.
Runoff factor (RF) = 25.0, calculated from:-
Runcff factor = (0.829*PIMP)+ (25*SOIL)+(0.078*UCWI)-20.7
where
PIMP = Impervious Area*100/ (Impervious Area+Pervious Area)
UCWI = Calculated value for Wetness Index
Design data:-
Imperv. area = 20900 m? Pervious area = 37800 m?
Total area (TA) = 58700 m? Equiv area = 14675 m* (TA x RF).
Allowed discharge rate = 60.870 1/s Areal reduction factor = 1.000
Additional flow = 0.00 1/s Climate change factor = 40
Calculated data:-
Time to max = 120.0 mins Calculated storage volume = 1046.7 m?
Rainfall at max = 31.62 mm/hr Allowed discharge rate = 60.870 1/s
Pipeline storage = 0.0 m? Available MH storage = 0.0 m?3
Offline storage = 0.0 m3
Fixed 6 hour data:-
Rainfall event = 6 hours Calculated storage volume = 662.8 m?
Rainfall rate = 14.00 mm/hr Allowed discharge rate = 60.870 1/s

Rainfall intensities calculated using the Wallingford Procedure

Storage lengths for initial calculation (x 1.1, 1.2, 1.3 or 1.5 as above i1f required)

Diam
100
150
225
300
375
450
525
600
675
750
825
900
975

1050

Le
1332890.
59240.
26328.
14810.
9478.
6582.
4835.
3702.
2925,
2369.
1958.
1645.
1402.
1209.

O OMOWhhBUDWOUNBODWOKESD

Diam
1125
1200
1275
1350
1425
1500
157TH
1650
1T25
1800
1B75
1950
2025
2100

Len

1053.
925.
819.
7131.
656.
592,
537.
489 .
447 .
411.
379.
350.
325.
302.

MoWUEFEFOMNWEBEBB OONN

Ovoid Len
400 x 600 5814 .8
600 x 900 2531.8
800 x 1200 1424 .0

Box culvert

500 x 500

500 x 750
500 x 1000
750 x 1000
750 x 1200
750 x 1500
1000 x 1000
1000 x 1200
1000 = 1500
1000 x 1800
1000 x 2000
1500 = 1500
1500 x 1800
1500 x 2000

Len
4186.
2791.
2093.
1395,
1363,

930.
1046.
872.
697.
581.
523.
465.
387.
348.

OW~-INMNWWbmooN-dI&_&OWLWE?M
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Data: -

Time
(mins)

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600

i Job No.
The LK Group o, W Roeg
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ProleeiNorth section 100yr event +40% By cikiodi il Ll by o
e peak flow storage calcs for Hayling Island centre

Rain Inflow Outflow Balance

mm/hr (m3) (m3) (m3)
143.0 560.637 36.522 524 .115
100.0 784 .917 73.044 711.873
79.0 927 .574 109.566 818.008
66.0 1034.440 146.088 888.352
57.0 1120.578 182.610 937.968
51.0 1193.063 219.132 973.931
46.0 1255.807 255.654 1000.153
42 .0 1311.209 292 .176 1019.033
39.0 1360.856 328.698 1032.158
36.0 1405.854 365.220 1040.634
34.0 1447 .008 401 .742 1045.266
32.0 1484 .924 438.264 1046.660
30.0 1520.070 474 .786 1045.284
28.0 1552 .814 511.308 1041 .506
27.0 1583.455 547 .830 1035.625
26.0 1612.236 584 .352 1027 .884
25.0 1639.358 620.874 1018.484
24.0 1664.990 657.396 1007.594
23.0 1689.278 693.918 995.360
22.0 1712 .344 730.440 981.904
21.0 1734 .293 766.962 967.331
20.0 1755.219 B03.484 951 .735
20.0 1775.204 840.006 935.198
19.0 1794 .317 B76.528 917.789
19.0 1812.624 913.050 899.574
18.0 1830.179 949 .572 880.607
17.0 1847.035 986.094 860.941
17.0 1863.235 1022 .616 840.619
17.0 1878.822 1059.138 B19.684
16.0 1893.832 1095.660 798.172
16.0 1908.300 1132 .182 776.118
15.0 1922 .255 1168.704 1ad .55l
15.0 1935.728 1205.226 730.502
15.0 1950.135 1241 .748 708.3B7
14.0 1964.020 1278.270 685.750
14.0 1977 .582 1314.792 662.790
14.0 1990.839 1351.314 £639.525
13.0 2003 .804 1387.836 615.968
13.0 2016.491 1424 . 358 592.133
13.0 2028 .914 1460.880 568.034
13.0 2041 .084 1497 .402 543.682
12.0 2053.013 1533.924 519.089
12.0 2064 .710 1570.446 494 264
12.0 2076.186 1606.968 469.218
12.0 2087 .449 1643.490 443 .959
12.0 2098 .508 1680.012 418.496
11.0 2109.372 1716.534 392 .838
11.0 2120.047 1753.056 366.991
11.0 2130.540 1789.578 340.962
11.0 2140.860 1826.100 314.760
11.0 2151.010 1862 .622 288 .388
11.0 2160.999 1899.144 261.855
10.0 2170.830 1935.666 235.164
10.0 2180.510 1972 .188 208.322
10.0 2190.044 2008.710 181.334
10.0 2199 .436 2045 .232 154 .204
10.0 2208 .691 2081 .754 126.938
10.0 2217 .814 2118.276 99 .538
10.0 2226 .808 2154 .798 72.010
10.0 2235 .677 2191 .320 44 . 357

Storage volume

(m>)

= 1046.7 m*
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Data: -
FSR Hydrology:-
Location = Hayling Island centre Grid reference = SZ7199
M5-60 (mm) = 18 r = 0.35
Soil index = .40 SAAR (mm/yr) = 700
Return period = 30 WRAPx = 3
UCWI = T72.7
1) Relatively impermeable soils i1in boulder and sedimentary clays, and in alluvium,

especially in eastern England;

11) Permeable soils with shallow ground water in low-lying areas;
1i1) Mixed areas of permeable and impermeable soils, 1n approximately equal
proportions.

Runoff

factor

Runoff
where
PIMP

UCWI =

Design data:-

Imperv.

area

(RF)

= 30.0,

calculated from:-

factor = (0.829*PIMP)+ (25*SOIL)+(0.078*UCWI)-20.7

Impervious Area*100/ (Impervious Area+Pervious Area)

Calculated value for Wetness Index

Total area (TA)

Allowed discharge
Additional flow

Calculated data:-
Time to max
Rainfall at max
Pipeline storage
Offline storage

Fixed 6 hour data:-

Rainfall event
Rainfall rate

= 20570 m?
= 48870 m?
rate = 35.660 1/s
= 0.00 1/s

89.0 mi

0.0 m?
0.0 m?

6 hours

ns

8.00 mm/hr

21.15 mm/hr

Pervious area

Equiv area

28300
14661

mﬂ

m? (TA x RF).

Areal reduction factor = 1.000

Climate change factor

Calculated storage volume = 422 .8 m?
Allowed discharge rate

Available MH storage

Calculated storage volume = 134.5 m?
Allowed discharge rate

Rainfall intensities calculated using the Wallingford Procedure

Storage lengths for initial calculation (x 1.1, 1

Diam
100
150
225
300
375
450
525
600
675
750
825
900
975

1050

Le
53847.
23932 .
10636.

5983.
3829.
2659,
1953.
1495.
1181.
957 .
791.
664 .
566.
488.

Bk O HF WD NMNOOUON&D

Diam
1125
1200
1275
1350
1425
1500
157TH
1650
1T25
1800
1B75
1950
2025
2100

Len

425.
373.
331 .
295 .
265.
239,
217 .
197.
181.
166.
153.
141.
131.
122 .

HwooMNMNMNODODRFEFWMNMONWLWb

Ovoid
400 x 600
600 x 900
800 x 1200

-

0

= 35.660 1l/s

= 0.

0 m3

35.660 1/s

1.3 or 1.5 as above 1f required)

Len

2349.1
1022 .8
D15 ,.3

Box culvert

500 x 500

500 x 750
500 x 1000
750 x 1000
750 x 1200
750 x 1500
1000 x 1000
1000 x 1200
1000 = 1500
1000 x 1800
1000 x 2000
1500 = 1500
1500 x 1800
1500 x 2000

Len
1691.
1127.

845.
563.
469.
3715
422 .
352.
281 .
234 .
211.
187.
156.
140.

O h O &Y OL_DWODOD-dNW
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Proee's outhern section 30yr event 4 i e N L
e peak flow storage calcs for Hayling Island centre
Rain Inflow Outflow Balance
mm/hr (m3) (m3) (m3)
80.0 260.628 21.396 239 .232
55.0 360.049 42 . 792 317 .257
43.0 423.141 64.188 358.953
36.0 470.349 85.584 384.765
31.40 508. 442 106.980 401 .462
28.0 540 .568 128.376 412 .192
25.0 568.457 149.772 418.685
23.0 593.165 171.168 421 .997
21.40 615.387 192 .564 422 .823
20.0 £635.605 213.960 421 .645
18.0 654 .172 235,356 418.816
17.0 671.348 256.752 414.596
16.0 687 .338 278.148 409.190
150 702 .300 299 544 402 .756
15.0 716.362 320.940 395.422
14.0 729.630 342 .336 387.294
13.0 742 .191 363.732 378.459
13.0 754 .116 385.128 368.988
12.0 765.468 406.524 358.944
12.0 776.300 427 .920 348.380
11.0 786.656 449 316 337.340
11.0 796 .577 470.712 325.865
11.0 806.096 492 .108 313.988
10.0 815.245 513.504 301.741
10.0 824 .050 534.900 289.150
10.0 832 .535 556.296 276.239
10.0 840.723 577.692 263.031
9.0 848 .632 599,088 249 544
9.0 B56.279 620.484 235.795
9.0 863.680 641 .880 221.800
9.0 870.850 663.276 207 .574
8.0 877.802 684 .672 193.130
8.0 884 .548 706.068 178.480
8.0 891.488 727 .464 164.024
B.0 898.219 748 .860 149.359
8.0 904.799 770.256 134.543
8.0 911.236 791 ., 652 119.584
7.0 917.537 813.048 104.489
7.0 923.708 B34 .444 B9.264
7.0 929 .755 855.840 13.915
7.0 935.685 B77.236 58.449
7.0 941 .500 B98.632 42 . 868
7.0 947 .208 920.028 27.180
7.0 952 .811 941 .424 11.387
7.0 958 .315 962.820 0.000
6.0 963.724 984 .216 0.000
6.0 969.040 1005.612 0.000
6.0 974 .267 1027.008 0.000
6.0 979.410 1048.404 0.000
6.0 984.470 1069.800 0.000
6.0 989.451 1091.196 0.000
6.0 994 .356 1112.592 0.000
6.0 999.187 1133.988 0.000
6.0 1003.946 1155.384 0.000
6.0 1008.636 1176.780 0.000
6.0 1013.259 1198.176 0.000
5.0 1017.818 1219.572 0.000
5.0 1022 .315 1240.968 0.000
5.0 1026.750 1262 .364 0.000
5.0 1031 .127 1283.760 0.000

Storage volume (m*) = 422.8 m*
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e peak flow storage calcs for Hayling Island centre
Data: -
FSR Hydrology:-
Location = Hayling Island centre Grid reference = SZ7199
M5-60 (mm) = 18 r = 0.35
Soil index = .40 SAAR (mm/yr) = 700
Return period = 100 WRAPx = 3
UCWI = T72.7
1) Relatively impermeable soils i1in boulder and sedimentary clays, and in alluvium,

especially in eastern England;

11) Permeable soils with shallow ground water in low-lying areas;
1i1) Mixed areas of permeable and impermeable soils, 1n approximately equal
proportions.

Runoff

factor

Runoff
where
PIMP

UCWI =

Design data:-

Imperv.

area

(RF)

= 30.0,

calculated from:-

factor = (0.829*PIMP)+ (25*SOIL)+(0.078*UCWI)-20.7

Impervious Area*100/ (Impervious Area+Pervious Area)
Calculated value for Wetness Index

Total area (TA)

Allowed discharge
Additional flow

Calculated data:-
Time to max
Rainfall at max
Pipeline storage
Offline storage

Fixed 6 hour data:-

Rainfall event
Rainfall rate

= 20570 m?
= 48870 m?
rate = 50.370 1/s
= 0.00 1/s

0.0 m?
0.0 m?

6 hours

102.0 mins
30.37 mm/hr

12.00 mm/hr

Pervious area

Equiv area

28300
14661

mﬂ

m? (TA x RF).

Areal reduction factor = 1.000

Climate change factor

Calculated storage volume = 701.0 m?
Allowed discharge rate

Available MH storage

Calculated storage volume = 323.2 m?
Allowed discharge rate

Rainfall intensities calculated using the Wallingford Procedure

20

= 50.370 1/s

= 0.

0 m3

50.370 1/s

Storage lengths for initial calculation (x 1.1, 1.2, 1.3 or 1.5 as above i1f required)

Diam
100
150
225
300
375
450
525
600
675
750
825
900
975

1050

Le
89275.
39678.
17634.

9919.
6348.
4408.
3239.
2479 .
1959,
1587.
B . 8 i
1102.

939.

809.

0NN+ boo-dJUnbhdJowLma

Diam
1125
1200
1275
1350
1425
1500
157TH
1650
1T25
1800
1B75
1950
2025
2100

Len

105,
620.
549.
489 .
439.
396.
359.
327.
300.
275 .
253 .
234 .
217.
202 .

= -0 WO WwwoonwMNO K

Ovoid
400 x 600 3
600 x 900 1
800 x 1200

Len
894 .6
695.8
953,71

Box culvert

500 x 500

500 x 750
500 x 1000
750 x 1000
750 x 1200
750 x 1500
1000 x 1000
1000 x 1200
1000 = 1500
1000 x 1800
1000 x 2000
1500 = 1500
1500 x 1800
1500 x 2000

Len
2804.
1B869.
1402.

934.
T78.
623.
701.
584.
467 .
389.
350.
311.
259 .
233.

S~ oo bhbn e VNORFRPWO-IFHF &R
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i Job No.
The LK Group o, W Roeg
Radcliff 262 S et o, 2
Tel 0161 763 7200
VM TV (PO o) email m.ones thel grou .com i 28/09/16
Proee's outhern section 100yr event +20% &Y e LU L
e peak flow storage calcs for Hayling Island centre
Rain Inflow Outflow Balance
mm/hr (m3) (m3) (m3)
123.0 400.073 30.222 369.851
86.0 560.120 60.444 499 .676
68.0 66l.921 90.666 571 .255
57.0 738.181 120.888 617.293
49.0 799.649 151.110 648.539
44 .0 851.375 181.332 670.043
39.0 896.149 211.554 684 .595
36.0 935.684 241 .776 693.908
33.0 971.113 271 .998 £99.115
31.0 1003.223 302.220 701.003
29.0 1032 .591 332.442 700.149
27.0 1059.648 362.664 696.984
26.0 1084.728 392 .886 691 .842
24.0 1108.095 423.108 684 .987
23.0 1129.960 453.330 676.630
22.0 1150.498 483 .552 666.946
21 .0 1169.853 513.774 656.079
20.0 1188.144 543.996 644 .148
19.0 1205.476 574.218 631.258
19.0 1221 .936 604 .440 617.496
18.0 1237 .599 634 .662 602.937
17.0 LZ52 532 664 .884 587.648
17.0 1266.793 695.106 571.687
16.0 1280.433 725.328 555.1058
16.0 1293.496 755 .550 537.946
15.0 1306.024 785.772 520.252
15.0 1318.052 815.994 502.058
15.0 1329.613 B46.216 483.397
14.0 1340.735 B76.438 464 .297
14.0 1351.447 906.660 444 .787
13.0 1361.771 936.882 424 .889
13.0 1371.730 967.104 404 .626
13.0 1381.344 997 .326 384.018
13.0 1391 .625 1027 .548 364.077
12.0 1401 .533 1057.770 343.763
12.0 1411.211 1087.992 323.219
12.0 1420.671 1118.214 302.457
12.0 1429 .923 1148.436 281 .487
11.0 1438.977 1178. 658 260.319
11.0 1447 .842 1208.880 238.962
11.0 1456.527 1239.102 217 .425
11.0 1465.039 1269.324 195.715
11.0 1473 .386 1299 _.546 173.840
10.0 1481 .575 1329.768 151 . 807
10.0 1489.613 1359.990 129.623
10.0 1497 .505 1390.212 107 .293
10.0 1505.257 1420.434 B4 .823
10.0 1512 .875 1450.656 62.219
10.0 1520.363 1480.878 39.485
9.0 1527 . 7127 1511.100 16.627
9.0 1534.970 1541 .322 0.000
9.0 1542 .098 1571 .544 0.000
9.0 1549.114 1601.766 0.000
9.0 1556.021 1631.988 0.000
9.0 1562.825 1662.210 0.000
9.0 1569.527 1692 .432 0.000
8.0 1576.132 1722 .654 0.000
8.0 1582 .642 1752 .876 0.000
8.0 1589.060 1783.098 0.000
8.0 1595.389 1813.320 0.000

Storage volume

(m>)

= 701.0 m*
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MasterDrain "roltc'Southern section 100yr event +40% &Y i o L
SW
e peak flow storage calcs for Hayling Island centre
Data:-
FSR Hydrology:-
Location = Hayling Island centre Grid reference = SZ7199
M5-60 (mm) = 18 r = 0.35
Soil index = .40 SAAR (mm/yr) = 700
Return period = 100 WRAPx = 3
UCWI = 1.7
1) Relatively impermeable soils i1in boulder and sedimentary clays, and in alluvium,
especially in eastern England;
11) Permeable soils with shallow ground water in low-lying areas;
1i1) Mixed areas of permeable and impermeable soils, 1n approximately equal
proportions.
Runoff factor (RF) = 30.0, calculated from:-
Runcff factor = (0.829*PIMP)+ (25*SOIL)+(0.078*UCWI)-20.7
where
PIMP = Impervious Area*100/ (Impervious Area+Pervious Area)
UCWI = Calculated value for Wetness Index
Design data:-
Imperv. area = 20570 m? Pervious area = 28300 m?
Total area (TA) = 48870 m? Equiv area = 14661 m* (TA x RF).
Allowed discharge rate = 50.370 1/s Areal reduction factor = 1.000
Additional flow = 0.00 1/s Climate change factor = 40
Calculated data:-
Time to max = 121.0 mins Calculated storage volume = 873.6 m?
Rainfall at max = 31.44 mm/hr Allowed discharge rate = 50.370 1/s
Pipeline storage = 0.0 m? Available MH storage = 0.0 m?3
Offline storage = 0.0 m3
Fixed 6 hour data:-
Rainfall event = 6 hours Calculated storage volume = 558.4 m?
Rainfall rate = 14.00 mm/hr Allowed discharge rate = 50.370 1/s

Rainfall intensities calculated using the Wallingford Procedure

Storage lengths for initial calculation (x 1.1, 1.2, 1.3 or 1.5 as above i1f required)

Diam
100
150
225
300
375
450
525
600
675
750
825
900
975

1050

Le
111250.
49444 .
21975,
12361.
7911,
5493.
4036.
3090.
2441.
1977,
1634.
1373,
1170.
1009.

H WU -wwwykERN&B-JU3

Diam
1125
1200
1275
1350
1425
1500
157TH
1650
1T25
1800
1B75
1950
2025
2100

Len

B79.
T172.
684.
610.
547.
494 .
448 .
408.
373.
343.
316.
292 .
271.
252 .

Wwomd oo blde O &oOYVO

Ovoid Len
400 x 600 4853.3
600 x 900 2113 .2
800 x 1200 1188.5

Box culvert

500 x 500

500 x 750
500 x 1000
750 x 1000
750 x 1200
750 x 1500
1000 x 1000
1000 x 1200
1000 = 1500
1000 x 1800
1000 x 2000
1500 = 1500
1500 x 1800
1500 x 2000

Len
3494.
2329.
1747.
1164.

970.
TG,
B73.
728.
582.
485.
436.
388.
323.
291 .

MNMaWWweooWUbJoMNMN
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Data: -

Time
(mins)
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600

i Job No.
The LK Group o, W Roeg
Radcliff 262 S et o, 2
Tel 0161 763 7200
VM TV (PO o) email m.ones thel grou .com i 28/09/16
Proee's outhern section 100yr event +40% &Y e LU L
e peak flow storage calcs for Hayling Island centre

Rain Inflow Outflow Balance

mm/hr (m3) (m3) (m3)
143.0 466.752 30.222 436.530
100.0 653.474 60.444 593.030
79.0 772 .241 90.666 681.575
66.0 861.211 120.888 740.323
57.0 932.924 151.110 781.814
51.0 993 .271 181.332 811.939
46.0 1045.507 211.554 833.953
42 .0 1091 .632 241 .776 849.856
39.0 1132.965 271 .998 860.967
36.0 1170.427 302.220 868.207
34.0 1204 .690 332.442 872 .248
32.0 1236.256 362.664 B73.592
30.0 1265.516 392 .886 872.630
28.0 1292 778 423.108 869.670
27.0 1318.287 453.330 B64.957
26.0 1342 .248 483 .552 B58.696
25.0 1364 .828 513.774 851.054
24.0 1386.168 543.996 B42.172
23.0 1406.389 574.218 832.171
22.0 1425.592 604 .440 821.152
21.0 1443 .865 634 .662 809.203
20.0 1461.287 664 .884 796.403
20.0 1477 .925 695.106 782.819
19.0 1493.838 725.328 768.510
19.0 1509.079 755 .550 753.529
18.0 1523.694 785.772 737.922
17.0 1537 .727 815.994 121 .733
17.0 1551 .215 B46.216 704.999
17.0 1564.191 B76.438 687.753
16.0 1576.688 906.660 670.028
16.0 1588.733 936.882 651.851
15.0 1600.351 967.104 633.247
15.0 1611.567 997 .326 614.241
15.0 1623.562 1027 .548 586.014
14.0 1635.122 1057.770 577.352
14.0 1646.413 1087.992 558.421
14.0 1657.450 1118.214 539.236
13.0 1668.244 1148.436 519.807
13.0 1678.806 1178. 658 500.148
13.0 1689.149 1208.880 480.269
13.0 1699 281 1239.102 460.179
12.0 1709.212 1269.324 439 .888
12.0 1718.950 1299 _.546 419.404
12.0 1728.504 1329.768 398.736
12.0 1737.881 1359.990 377.891
12.0 1747 .089 1390.212 356.877
11.0 1756.133 1420.434 335.699
11.0 1765.020 1450.656 314.364
11.0 1773.757 1480.878 292 .879
11.0 1782 .348 1511.100 271.248
11.0 1790.798 1541 .322 249 _.476
11.0 1799.114 1571 .544 227 .570
10.0 1807.300 1601.766 205.534
10.0 1815.358 1631.988 183.370
10.0 1823.295 1662.210 161.085
10.0 1831.115 1692 .432 138.683
10.0 1838.820 1722 .654 116.166
10.0 1846.415 1752 .876 93.539
10.0 1853.903 1783.098 70.805
10.0 1861.287 1813.320 47 .967

Storage volume (m*) = B73.6 m*
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Te peak flow storage calcs for Hayling Island centre
lanatory notes for ea low Storage
1) This system uses the rainfall intensity/ duration curve calculated using either the allingford or method
as selected.

2) The alance is calculated from the inflow minus the outflow.

3) The storage volume is the ma imum value of the alance curve.

4) This method was descri ed y avis (1963) see Butler avies 2nd edition 294

5) References to storm duration relate only to the hydrogra h method ( v).

6) There are always 600 ste s in the calculation rocess thus a run time of 10 hours will e sam led every minute

lanatory notes for ydrogra h Storage
1) The user has the choice of Summer or inter curves
2) The mean intensity varies with the duration of the storm curve
3) There are always 120 ste s in the calculation rocess irres ective of storm duration.
4) The alance is calculated from the inflow minus the outflow.
5) The storage volume is the sum of the alance values for each ste .
6) arying durations should e tried to find the ma imum storage value this can e narrowed down very closely.

odelling using the flow characteristics of the restrictor is availa le using orte Control modelling function.
lease e aware that this function needs the full design data file to function.

hy do the two methods give different results
The rainfall characteristics for each method are very different.

The ea flow (using the Intensity/ uration/ re uency curve) does not model the actual rainfall. This curve is oined

oints which re resent the mean intensity of a storm at a given duration i.e. a value of 19.5 mm/hr for a 60 minute
storm indicates that over the si ty minute eriod the mean intensity was 19.5 mm/hr. The calculation method sam les
the |l curve for a given location and fre uency (Return eriod) and calculates the storage for that rate and duration
less the outflow volume. The ma imum value is dis layed as the worst case storage.

The hydrogra h method uses a standard curve for either inter or Summer storms. Traditionally these are symmetrical
a out the central ea . rainfall does not fit into this convenient curve so the calculations are dealing with a

stylised set of data. The mean intensity for the storm is calculated fromthe |l curve and a lied to the curve data
calculating the storage for that ste less the outflow volume. The final storage volume is the sum of the storage for

all the ste s.

It can e seen that these two methods are very different and the user may have the choice of which result to use.
This is not an e act science though is often treated as such y those that do not understand the rinci les of the
calculations.
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Gladman Developments Ltd Land off St. Mary's Road, Hayling Island

APPENDIX F
INFILTRATION TESTING

LK Consult Ltd November 2016
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LK CONSULT LTD Site Borehole
Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS | st Marys Road, Hayling Island R
L Tel: 0161 763 7200 web: www.thelkgroup.com w3101
In Situ Permeability Type Test No. Ground Level (mOD) | Client Job
i Number
Falling Head 1 Gladman Developments Ltd LKC 16 1104
Location Dates Engineer Sheet
03-Nov-16
LKC 17
Height of casing above ground level: 0.00 m PERMEABILITY (after Hvorslev, 1951)
Depth to Base of Borehole: 3.00 m bgl Basic Time Lag Analysis
Depth to Base of Casing: 1.00 m bgl The value T when Ht/Ho = 0.37 is the basic time lag, T
Depth to equilibrium water level: 1.90 m btoc T=
Test Length L: 200 m k= ms-1
Diameter of Test Length D: 0.10 m
Area of Test Section: 0.0079 m2
Intake Factor F: 3.4060
(after condition D, figure 6, BS 5930)
Elapsed Depth to Head of Ht 3 : i | i | | |
time water Water, H / .
(mins) (m btoc) (m) Ho e E :
0.0 0.000 1.900 1.000 X
0.2 0.010 1.890 0.995 %
0.3 0.010 1.890 0.995 ¥
1.0 0.040 1.860 0.979 T I s Y — CHUSUUNE SO ORISR | PORVIITONEL WEPNTWSI. NS | Sus Ot
15 0.080 1.820 0.958 : .Z‘ﬂ
2.0 0.110 1.790 0.942 M
3.0 0.130 1.770 0.932
4.0 0.140 1.760 0.926 A
5.0 0.150 1.750 0.921 |3
8.0 0.170 1.730 0.911 w\
10.0 0.190 1.710 0.900 o i S
15.0 0.220 1.680 0.884 f{_
Eﬂﬂ G-ES'D ,1 E‘?D DE?Q :: 'D E‘D P RSP [ | ! ...... T ......................... [P R S T ...................... | N S O - . b e
25.0 0.270 1.630 0.858 I :
30.0 0.300 1.600 0.842 X '
35.0 0.330 1.570 0.826
40.0 0.360 1.540 0.811 PR
50.0 0.420 1.480 0.779 LW
60.0 0.460 1.440 0.758 , i A !
90.0 0.560 1.340 0.705 .
120.0 0.600 1.300 0.684 | | EN | | ! |
150.0 0.620 1.280 0.674 B
13[‘{] ﬂﬁﬁn 1250 DEEE 'D?D ........................... I .......................... I .......................... ey : I .................................................................... I
210.0 0.670 1.230 0.647 : .
0 263 525 788 105 1313 1575 1838 210
Elapsed time (mins)
Remarks

Key:

bgl = Below Ground Level btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEQDASY) (C) all rights reserved



LK CONSULT LTD Site Borehole
Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS | st Marys Road, Hayling Island ;“;:3’2
Tel: 0161 763 7200 web: www.thelkgroup.com
In Situ Permeability Type Test No. Ground Level (mOD) | Client Job
i Number
Falling Head 1 Gladman Developments Ltd LKC 16 1104
Location Dates Engineer Sheet
03-Nov-16
LKC 27
Height of casing above ground level: 0.00 m PERMEABILITY (after Hvorslev, 1951)
Depth to Base of Borehole: 3.00 m bgl Basic Time Lag Analysis
Depth to Base of Casing: 1.00 m bgl The value T when Ht/Ho = 0.37 is the basic time lag, T
Depth to equilibrium water level: 2.56 m btoc T= 18.79
Test Length L: 200 m k= 2.05E-06 ms-1
Diameter of Test Length D: 0.10 m
Area of Test Section: 0.0079 m2
Intake Factor F: 3.4060
(after condition D, figure 6, BS 5930)
E[apsed E].Epth to Head of Ht 0.90 e |_ ......................... ......................... }_ ....................... }_______ ........................
time water Water, H / 0 80 i = A e et SR e ;
{min5} [m htﬂﬂ} {m} Hn D.?D =] (gl NN L PR S :r ......................... .E. ......................... i ......................... .E. ..................... .i ...................... :r ........................ .E. ........................ x
D EI 1 GDD ‘] 550 1 DEIEI D’_ED O . AT S T A T L ;, ......................... .g. ......................... i ......................... 1;. ....................... 1;. ....................... ;r ........................ .?. ........................ ]
D:E 1 :25[} ‘1 :31 D G:Eqﬂ D SD - : .....%;ﬁ.....-:...;..-._; ......................... é......-.-.........-......E_.-.-....._...._-........E ........................ i......_? .........................
10 1540 1020 0654 T o ilstisns T S PR e
1.5 1.620 0.940 0.603 5 L P,
20 1680 0. 880 0564 e e R e T S e S R e T
3.0 1.710 0.850 0.545 P
4.0 1.740 0.820 0.526 N - TR, P 0 . . A E g
5.0 1.770 0.790 0.506 0.20 g e
8.0 1.800 0.760 0.487 ; o
10.0 1.850 0.710 0.455 L
15.0 1.900 0.660 0.423 (o | e
20.0 2.010 0.550 0.353 i W) SRR, ONURECIONY. | SERPRNR TR b
26 () 2 120 0.440 0.282 = 868 ¥ iy SR o e R : B SRS
30.0 2 910 0.350 0.224 % HO8 ~frmer b e e e ",
4ﬂ.ﬂ EE_DD U_E ED D‘ 1 E?‘ _D .D‘.IT ...-.-.......-.-.-.-._.-.....,.-.-.......-.-.......-.-........-.-.-.-...-.....-.-.-:......-.-.........-......,..-.-....._....-._-..._,.-.-.........-.-....._-..E. .................. }-\,:. ........................
5‘:“:’ 23 TD ﬂ 1 QD 0.1 22 DDE ket AN L ey e A e e e ey g e e AR S e A, e e RIS ST, | L;_ .........................
60.0 2.450 0.110 0.071 N S RN U S s W TR SRR R, .
70.0 2.580 -0.020 0.013 3
o I e m—— — G it S s S "
0.03 i S 1 ......................... : ......................... .* ...................... MR R t ¥
005 -t ___________________________________________________ " .................... oo
0 8.8 17.5 26.3 35 43.8 52.5 61.3 70

Elapsed time (mins)

Remarks

Key:

bgl = Below Ground Level btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEQDASY) (C) all rights reserved



LK CONSULT LTD Site Borehole
Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS | st Marys Road, Hayling Island ;“;:3’2
Tel: 0161 763 7200 web: www.thelkgroup.com
In Situ Permeability Type Test No. Ground Level (mOD) | Client Job
i Number
Falling Head 2 Gladman Developments Ltd LKC 16 1104
Location Dates Engineer Sheet
03-Nov-16
LKC 37
Height of casing above ground level: 0.00 m PERMEABILITY (after Hvorslev, 1951)
Depth to Base of Borehole: 3.00 m bgl Basic Time Lag Analysis
Depth to Base of Casing: 1.00 m bgl The value T when Ht/Ho = 0.37 is the basic time lag, T
Depth to equilibrium water level: 2.56 m btoc T= 18.44
Test Length L: 200 m k= 2.08E-06 ms-1
Diameter of Test Length D: 0.10 m
Area of Test Section: 0.0079 m2
Intake Factor F: 3.4060
(after condition D, figure 6, BS 5930)
Elapsed Depth to Head of Ht 0.90 -
time water Water, H / 0.80 T
(mins) (m btoc) (m) Ho 0.70 = j
0.60 T ;
0.0 1.000 1.560 1.000 0.50 -
0.5 1.220 1.340 0.859 '
1.0 1.510 1.050 0.673 0.40 7
1.5 1.630 0.930 0.596
2.0 1.690 0.870 0.558 0.30
3.0 1.720 0.840 0.538
4.0 1.750 0.810 0.519
5.0 1.790 0.770 0.494 0.20
8.0 1.800 0.760 0.487
10.0 1.850 0.710 0.455
15.0 1.900 0.660 0.423 o
20.0 2.020 0.540 0.346 * "
25.0 2.130 0.430 0.276 s 3181
30.0 2.220 0.340 0.218 L 508 -
40.0 2.300 0.260 0.167 0.07 -
50.0 2.370 0.190 0.122 0.06 %
60.0 2 450 0.110 0.071 LR L WO OIS, SUNCI i A—
70.0 2.560 0.000 0.000 '
L I s P frroimzees bermeiere) e .
D’.DS ] [ A N e L8 :; ......................... .i ......................... i ......................... 4:. ...................... 4: ....................... ? il
005 bt ___________________________________________________ " .........................
0 8.8 17.5 26.3 35 43.8 52.5 61.3 70

Elapsed time (mins)

Remarks

Key:

bgl = Below Ground Level btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEQDASY) (C) all rights reserved



L

LK CONSULT LTD

Eton Business Park, Eton Hill Road, Radcliffe, M26 275
Tel: 0161 763 7200 web: www.thelkgroup.com

Site

St Marys Road, Hayling Island

Borehole
Number

WsS102

In Situ Permeability Type

Falling Head

Test No.

Ground Level (mOD)

Client

Gladman Developments Ltd

Job
Number

LKC 16 110¢

Location

Dates
03-Mov-16

Engineer

LKC

Sheet
417

Height of casing above ground level:

Depth to Base of Borehole:

Depth to Base of Casing:

Depth to equilibrium water level:

Test Length L:

Diameter of Test Length D:

Area of Test Section:

Intake Factor F:

(after condition D, figure 6, BS 5930)

0.00
3.00
1.00
2.56
2.00
0.10
0.0079
3.4060

m bgl
m bgl

m btoc

m2

Elapsed
time
(mins)

Depth to
water
(m btoc)

Head of
Water, H

(m)

Ht
Ho

o0
(=

BN SO
mLoooothodn

"
e i o

1.000
1.300
1.800
1.850
2.090
2.150
2.240
2.310
2.440
2.550

1.560
1.260
0.760
0.610
0.470
0.410
0.320
0.250
0.120
0.010

1.000
0.808
0.487
0.391
0.301
0.263
0.205
0.160
0.077
0.006

1=
k=

PERMEABILITY (after Hvorslev, 1951)

Basic Time Lag Analysis

The value T when Ht/Ho = 0.37 is the basic time lag, T
1.62

2.38E-05 ms-1

090 Pt

0.70 - S , ......................... .,. ......................... , ......................... s , ....................... , ........................ 1_ ........................ ;
D-ED .....-.........-.-.._:... ....... E. ......................... .E. ......................... ; ......................... E. ....................... .;. ....................... ;. ........................ 15\. ........................ -

DSD e e e ;}_,:;:.----_: ......................... :---:_--__-: ........................ :_T ........................ !
Gl St -:Xi‘ ......................... ..__ ........................ __‘ .........................

P T I A— — S — _

0.20 7

Ht/Ho

0.04

0.02

'D'_ﬂﬁ TR S ———— RO PP LSNP PPPINPEPRCY T RNV e VORI 1 RO SUPVPPT PPN P SOOI ST CSNPI . ORI
DIDS ] LLF s e A BRI i. ......................... 1. ......................... I ......................... .i. ....................... .i ............................................... +|_

868 ' .......................... , ........

'DD‘.IT e et lb il L :,----.E. ......................... :---,:.--_--_,:.----_-.E._ ,:. ........................ i
DB, e ,----., ......................... ---,.---_ ......................... .............. ) _ ........................ :

; : ; :
:}(; : i ]
e ; - i ]
] i | I
i i i i
3 i i i
......................... \'l'f- S U | ] O T e T oy S R
i H ) i
! i ;
i i ]
bt | |
T | i
g g
) |
i I
i ]
: =
H :
| {
i i
.......................................................... : oy
................. e e e F e i e Sl :
i
TPt ST R T [ P VP W L L 1 PR Y L e i PR L
: ,
! :

0.01

3.8 5 6.3 7.5 8.8

Elapsed time (mins)

25

10

Remarks

Key:

bgl = Below Ground Level btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEQDASY) (C) all rights reserved



LK CONSULT LTD Site Borehole
Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS | st Marys Road, Hayling Island i
L Tel: 0161 763 7200 web: www.thelkgroup.com w3103
In Situ Permeability Type Test No. Ground Level (mOD) | Client Job
i Number
Falling Head 1 Gladman Developments Ltd LKC 16 1104
Location Dates Engineer Sheet
03-Nov-16
LKC ST
Height of casing above ground level: 0.00 m PERMEABILITY (after Hvorslev, 1951)
Depth to Base of Borehole: 1.51 m bgl Basic Time Lag Analysis
Depth to Base of Casing: 1.00 m bgl The value T when Ht/Ho = 0.37 is the basic time lag, T
Depth to equilibrium water level: 1.51 m btoc T= 47.40
Test Length L: 0.51 m k= 1.00E-05 ms-1
Diameter of Test Length D: 0.10 m
Area of Test Section: 0.0079 m2
Intake Factor F: 0.2750
(after condition B, figure 6, BS 5930)
Elapsed Depth to Head of Ht i i . I | i .
time water Water, H / .
{minE} [m htﬂc} {m} '_{n D‘_QD -:{::; ..................... %..-.-.-.-.-.-.-.........-._% ......................... E......-.-...-.-.-.-.-.-.-%_ ............................................... i. .................................................
0.0 0.000 1.510 1.000 . T390 NS TR - T S R ya—
0.3 0.100 1.410 0.934 0.80 %
0.5 0.150 1.360 0.901 i
1.0 0.200 1.310 0.868 N
- 0.250 1560 0.834 879 2o fromimted e Eries BTN b e e
2.0 0.280 1.230 0.815 3,
2.5 0.310 1.200 0.795 N
3.0 0.330 1.180 0.781 0.80 i \,>\ ............... I R b Breneng Rt s By
4.0 0.390 1.120 0.742 ' 2
5.0 0.430 1.080 0.715 Yool
8.0 0.530 0.980 0.649 o X
10.0 0.540 0.970 0.642 I | BRIPERY - SNIPIRIN. i NIV TVIPIURRESS SORIRPIR. SYNOSIG. BECSERIT R
15.0 0.620 0.890 0.589 = 050 g
20.0 0.700 0.810 0.536 2 PR
25.0 0.740 0.770 0.510 ey
30.0 0.790 0.720 0.477 T
40.0 0.870 0.640 0.424
500 0980 0530 0.351 Bdh At e o B e b
60.0 1.020 0.490 0.325 | i
70.0 1.070 0.440 0.291 . Ny .
90.0 1.130 0.380 0.252 | | . i ] .
! ' i '... hx"'-._ i '
GAn St s _________________________ ................................................. O . ﬂi}{ ........................
0 1.3 225 338 45 563 675 788 90

Elapsed time (mins)

Remarks

Key:

bgl = Below Ground Level btoc = Below Top of Casing

Produced by the GEOtechnical DAtabase SYstem (GEQDASY) (C) all rights reserved



LK CONSULT LTD Site Borehole
Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS | st Marys Road, Hayling Island ;“;:3’3
Tel: 0161 763 7200 web: www.thelkgroup.com
In Situ Permeability Type Test No. Ground Level (mOD) | Client Job
i Number
Falling Head 2 Gladman Developments Ltd LKC 16 1104
Location Dates Engineer Sheet
03-Nov-16
LKC 6/7
Height of casing above ground level: 0.00 m PERMEABILITY (after Hvorslev, 1951)
Depth to Base of Borehole: 1.51 m bgl Basic Time Lag Analysis
Depth to Base of Casing: 1.00 m bgl The value T when Ht/Ho = 0.37 is the basic time lag, T
Depth to equilibrium water level: 1.51 m btoc T= 17.05
Test Length L: 0.51 m k= 2.79E-05 ms-1
Diameter of Test Length D: 0.10 m
Area of Test Section: 0.0079 m2
Intake Factor F: 0.2750
(after condition B, figure 6, BS 5930)
Elapsed Depth to Head of Ht ’ ’
time water Water, H / ; ;
(mins) (m btoc) (m) Ho
0.0 0.000 1510 1.000 B [ — 15 L S RPN Y I S
0.3 0.080 1.430 0.947 o g
':'5 EL_,.I ED’ _..I -350 D. 394 'D'.d-':' .....-.-.....-.-.-.-.-.....-...-...-.....-.-.....-...-_E ....... .-}:l'{ ............. E ......-.-.........-.......E..-.-....._..._-........E.-.-._......-.-....._-......._...._.............g .........................
1.0 0.200 1.310 0.868 e
1’5 0260 12560 0.828 e e e R e e S
2.0 0.300 1.210 0.801 : A
25 0.330 1.180 Sl | semaerreks TR, P A |, S R A E g
3.0 0.370 1.140 0.755 0.20 ; D
4.0 0.420 1.090 0.722
5.0 0.460 1.050 0.695 | in - T
8.0 0.690 0.820 0.543 (o
10.0 0.760 0.750 0.497 i e S g e b e e R
150 0.910 0.600 0.397 = 868 ¥ iy SR | s et AR R : B RS
20.0 1.010 0.500 0.331 % D08 1 et T >
25‘} -1 l---I ED U_BQD D‘ 255 _D .D‘.IT Fo| ESR O STV I T o | I NPT Ll S O TR0 P T 1 B | Ty T T Y S S T 1 B 0 % O YO T B P MO T O B I B T
3[”3 1.21[} G_BDD D.199 D‘.DE o e L e o s o e s L o e e e T e o D2
40.0 1.300 0.210 0.139 . . T T
50.0 1.400 0.110 0.073 '
L I s P frroimzees bermeiere) e W
0.03 i .‘ ......................... 1 ......................... I ......................... .* ...................... MR R 1 ¥
005 bt ___________________________________________________ " .........................
0 6.3 12.5 18.8 25 213 37.5 43.8 50

Elapsed time (mins)

Remarks

Key:

bgl = Below Ground Level btoc = Below Top of Casing
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LK CONSULT LTD Site Borehole
Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS | st Marys Road, Hayling Island ;“;:3’3
Tel: 0161 763 7200 web: www.thelkgroup.com
In Situ Permeability Type Test No. Ground Level (mOD) | Client Job
i Number
Falling Head 3 Gladman Developments Ltd LKC 16 1104
Location Dates Engineer Sheet
03-Nov-16
LKC 77
Height of casing above ground level: 0.00 m PERMEABILITY (after Hvorslev, 1951)
Depth to Base of Borehole: 1.51 m bgl Basic Time Lag Analysis
Depth to Base of Casing: 1.00 m bgl The value T when Ht/Ho = 0.37 is the basic time lag, T
Depth to equilibrium water level: 1.51 m btoc T= 15.53
Test Length L: 0.51 m k= 3.06E-05 ms-1
Diameter of Test Length D: 0.10 m
Area of Test Section: 0.0079 m2
Intake Factor F: 0.2750
(after condition B, figure 6, BS 5930)
Elapsed Depth to Head of Ht E ’ ’
time water Water, H / i ; ;
(mins) (m btoc) (m) Ho .
0.0 0.000 1510 1.000 2 (. - SR SO RPN . S T
03 0.080 1430 0.947 o N
DE 3,1 TD’ 1 34[} DEE? 'D"]rl:' .......................... ................... 5 ET ...................... ..__ ........................ __‘ .........................
1.0 0.200 1.310 0.868 F T
1’5 0 250 1960 0.834 I e —— Eermessbensin e e S e TR
2.0 0.300 1.210 0.801 5
25 0.340 1.170 e | am sl TR, P S A JOS. SRR IO
3.0 0.380 1.130 0.748 0.20 )
4.0 0.430 1.080 0.715 § T
5.0 0.470 1.040 0.689
8.0 0.710 0.800 0.530 (o) L
10.0 0.790 0.720 0.477 i e S g e b e e R : :
150 0.940 0.570 0.377 = 868 ¥ iy SR o AR e Bl s A
20.0 1.040 0.470 0311 % D:ﬂﬂ et g e g s e g e sk d T
25‘} 1 E ED UBQD GEEE ﬂ D? .,,.___,_..“{, ........................
3[“:’ 1220 GEQD [1192 DDE e 5 A e e e v St ey e R e g e I e R T e A i bl A frerei e i e e e e e e
40.0 1.330 0.180 0.119 A RNSOUYY. OVOVENCHN. SORIROUINGS . “NENWRSL ISV SOOI SN .
50.0 1.430 0.080 0.053 3 '
60.0 1510 0.000 0.000 004 b S st "
D’.DS i TR D (e I; ......................... 1 ......................... I ......................... 4:. ...................... 4: .............................................. t (i
005 -t ___________________________________________________ ........................
0 7.5 15 22.5 30 37.5 45 52.5 60

Elapsed time (mins)

Remarks

Key:

bgl = Below Ground Level btoc = Below Top of Casing
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LK CONSULT LTD

Site

Complete at 3.00m

Eton Business Park, Eton Hill Road, Radcliffe, M26 2ZS | st Marys Road, Hayling Island inliginy
L Tel: 0161 763 7200 web: www.thelkgroup.com w3101
Excavation Method Dimensions Ground Level (mOD) | Client Job
T Number
Drive-in Windowless Sampler Gladman Developments Ltd LKC 16 1100
Location Dates Engineer Sheet
03-11-2016
LKC 111
Depth Water Level Depth - 3
{m) Sample [ Tests Depth Field Records (mOD) (m) Description Legend| =
(m) (Thickness) =
- Dark brown to light brown mottied grey / brown silty CLAY Ci——y
i with rare gravel of flint. -
L (2.70) 7 22
A Ml £
: L 270 1V
Water strike(1) at 2.70m, B : Wet brown sandy GRAVEL. Sand is fine to coarse. Gravel is |- =
rose to 1.90m in 10 mins. - fine to coarse, angular to sub-angular, of flint. 3
— 3.0 T

Remarks

Scale Logged
(approx) | By

1:25

BS

Figure No.

LKC 16 1109.WS101
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LK CONSULT LTD

Eton Business Park, Eton Hill Road, Radcliffe, M26 275
L Tel: 0161 763 7200 web: www.thelkgroup.com

Site

St Marys Road, Hayling Island

Number

WsS102

Excavation Method Dimensions Ground Level (mOD)

Drive-in Windowless Sampler

Client

Gladman Developments Ltd

Job
Number

LKC 16 1109

Dates
03-11-2016

Location

Engineer

LKC

Sheet
11

Water Level Depth
Depth Field Records (mOD)

{m) Sample [ Tests s (Thi étlmess}

Description

Legend

Water

(0.50)

0.50

(1.70)

2.20

Water strike(1) at 2.56m.

(0.80)

3.00

Dark brown slightly gravelly silty CLAY. Gravel is fine to

medium, angular, of flint.

Brown slightly clayey SAND and GRAVEL. Sand is fine to
coarse. Gravel is fine to coarse, angular to sub-rounded, of

flint.

WX

.......

.......

aaaaa

Brown gravelly SAND. Sand is fine to coarse. Gravel is fine

to coarse, angular to sub-rounded, of flint.

Complete at 3.00m

Remarks

Scale
(approx)

1:25

Logged
EllllrEIEI

BS

Figure No.
LKC 16 1109.WS102
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Site
LK CONSULT LTD | —
Eton Business Park, Eton Hill Road, Radcliffe, M26 225 | si Marys Road, Hayling Island WS103
Tel: 0161 763 7200 web: www.thelkgroup.com
Excavation Method Dimensions Ground Level (mOD) | Client Job
T Number
Drive-in Windowless Sampler Gladman Developments Ltd LKC 16 1100
Location Dates Engineer Sheet
03-11-2016
LKC 1M
Depth Water Level Depth - 3
{m) Sample [ Tests Depth Field Records (mOD) (m) Description Legend| =
(m) (Thickness) =
- Brown silty CLAY with occasional fine to medium, angular, Ci—y
i gravel of chalk. -
. “DD} * :K
r e Very dense brown slightly sandy clayey GRAVEL.Sand is b iy
— (0.20) | fine to coarse. Gravel is fine to coarse, sub-angular to i S
i 126 h sub-rounded, of flink and chalk in a clay matrix. e
fee Brown SAND and GRAVEL with occasional bands of very ,_:"-*f* :
E stiff gravelly clay. Sand is fine to medium. Gravel is fine to £ g
a2 medium, angular, of flint. et
= ?.;'.ip:;' *5':
& Ff:' o
8 e i)
f (1.50) R
5 ey
B T DR e
HLEE ..Ili:‘-.-i:u.a' 7
B ?,;'.:p:;';’;_'.‘,_‘;‘
- '..'11:‘.- :_,_:.;':'1' :
o g
270 "Siightly damp SAND. Sand is fine to medi s
z, 2 75 | Slightly damp . Sand is fine to medium. e
E, (0.25) Stiff silty CLAY. s
- 3.00 —
B Complete at 3.00m
Remarks
No groundwater encountered. {a,sg,aﬂ;,exj Iﬁggged
Sampler refused at 3mbgl on very dense gravel.
1:25 BS
Figure No.
LKC 16 1109.WS103
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Gladman Developments Ltd Land off St. Mary's Road, Hayling Island

APPENDIX G

DRAINAGE STRATEGY PLAN

LK Consult Ltd November 2016
Ref: FRA 16 1021 - FO
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Site Boundary

Combined Kerb Drains
(CKD)

Headwall (HW)

Swale

Direction of Flow

Chamber

/2

North Catchment
Attenuation storage volume: 506.5 m>
(1 in 30 year event)

Detention Basin

I@ - Retention on site volume: 839.8 m? - 1046.7 m?
North P 7 . B cwe® (1in 100 year event + Climate Change)
Catchment Crossing
= Flow 3 "'? 2
Constriction . S
O ‘ Elow : C ; South Catchment
—— ' L. Eﬂsﬂ*’n Attenuation storage volume: 422.8 m°
L A W L il N (1in 30 year event)
F-_ - = o ﬁ CHD o/ 5 <3 Retention on site volume: 701.0 m? - 873.6 m?
3 low o5 Yy f L oo P <> < Hayling B (1 in 100 year event + Climate Change)
v .__| ay
& {f Rook Farikel W GKD
CKD P e oo = T
& 1 s N 5 Do not scale from this drawing and work from marked dimensions only. Al
{"F CKD B i R dimensions and features should be confirmed on site by the Contractor, Where
. é” HW ® this drawing includes information provided to LK Censult Ltd by others,
ol (/ ; LK Consult Lid gives no warranty, representation or assurance as to the
5 CKD b HW o isting Crossing ; a1 accuracy of such information.
i % i [ Aot
{_1 CKD 11 Eﬂsﬂng s i i
LD : | -/ | Watercourse [ __ 2
L.-" | ' I t’-" ?
J | ,
: . L e S
| ’|' P e % ay M sEry
! | ks ‘ {_>
1 ) : Mengham

¥
1 ; -
E]: ‘ = ”£ ; South Infant
i ¥ - £ Catchment School

oh o Ry
/&G \S k& .

o
EIS

CONSULT LIMITED

[ 1 I'..'_in- -
Client:

Gladman Developments Ltd

e ) . rff’ Lélnd off St.Mary's Road, Hayling Island
\ =\ = | Drainage Strategy

SCALE (Metres) ; FRA161021\ 1:2500 @ A3 3
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“Extract from: Gladman Developments Ltd |
Drawing Ref: Development Framework Plan, No.7478-L-02 wﬁﬂ |







