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1.0 Introduction

1.1 Background

1.1.1 This report is a Flood Risk Assessment which has been prepared by JPP Consulting
Limited on behalf of Travis Perkins Ltd for a proposed storage yard alteration to the
east of the existing Keyline unit. The benefit of this report is to our instructing Client.

x i ) The Keyline site is located at land off Harts Farm Way, Havant, as shown in Figure 1.1
below and enclosed in Appendix A. Havant is located to the north-east of Portsmouth
and west of Chichester. The National Grid Reference for the site is E470640 N105925.
Figure 1.1 Site Location Plan

Objectives

1:2:1 The objective of this report is to advise interested parties regarding the potential risk
of flooding and the management of surface water run-off arising from the proposals.

1.2.2 This report has been prepared to support a full planning application.

R-FRA-22227-01-0 5 March 2021
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1.3 Reference documents

1.3:1 This report has been prepared with reference to the following publications:-

Ministry of Housing, Communities and Local Government (July 2018),
Mational Planning Policy Framewaork

Ministry of Housing, Communities and Local Government (luly 2018),
Planning Practice Guidance ‘Flood Risk and Coastal Change’

Department for Environment, Food and Rural Affairs (March 2015), Non-
statutory technical standards for sustainable drainage systems
Environment Agency (September 2013), Climate Change Allowances for
Planners: Guidance to support the National Planning Policy Framework
Environment Agency (October 2013), Delivering benefits through
evidence: Rainfall runoff management for developments

HM Government (2010), The Building Regulations (2010), Drainage and
Waste Disposal, Approved Document H, The NBS, Newcastle Upon Tyne
Wilson, Bray, Cooper (2004), Sustainable drainage systems: Hydraulic,
structural and water quality advise,C609, CIRIA, London

Woods-Ballard et al (2015), The 5UD5 Manual, €753, CIRIA, London
CIRIA Report C624 Development and flood risk

Mational SUDS Working Group (2004), Interim Code of Practice for
Sustainable Drainage Systems,

Institute of Hydrology (1999), Flood Estimation Handbook, Institute of
Hydrology, Wallingford

BS EN 752:2008 Drain and sewer systems outside buildings. Hydraulic
design and environmental considerations

BS 8533:2011 Assessing and managing flood risk in development = Code
of Practice

CIRIA Report C635 Designing for exceedance in urban drainage — good
practice

R-FRA-Z22227-01-0
Revision 0
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2.0 Description and history of the site and
development proposals

2.1 Location and description of the site

2.1.1 The yard is located at the existing Keyline site, off Harts Farm Way, Havant, as shown
in Figure 1.1 above and enclosed in Appendix A. The site is bound by the A27 to the
north, and sits within the Harts Farm Way industrial estate (to the east, south and
west).

2.1.2 The yard forms the eastern part of the wider Keyline site, with the recently
constructed Keyline building located to the west,

2.2 History of the site

221 The existing site layout is shown on the plan enclosed in Appendix B, with additional
infermation shown on the topographical survey enclosed in Appendix C. The area
subject to the planning application forms part of the wider Keyline site, and is
currently unsurfaced.

2.2.2 Aerial imagery dating back to 2005 shows that the site remained undeveloped
between 2005 and 2016, see Figure 2.1 and Figure 2.2 below.
A RE B
Figure 2.1 Aerl imagery dated 2005. Obtoined: Google Earth Pro March 2021

R-FRA-22227-01-0 7 March 2021
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Figure 2.2 Aerial Imagery dated 2016, Obtained: Google Earth Pro March 2021

223 Planning permission was granted in May 2017 (under Havant Borough Council
planning reference APP/17/00075) for storage and distribution purposes with
associated open storage, access and servicing arrangements and car park. Figure 2.3
below (dated 2019), shows the newly constructed Keyline building, which is located
to the west of the proposed site.

Figure 2.3 Aerial imagery doted 2019. Obtained: Google Earth Pro March 2021

RB-FRA-22227-01-0 2 March 2021
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2.3

231

2.4

241

2.4.2

2.4.3

2:5

2.5.1

2.5.2

2.5.3

2.6

2.6.1

262

Proposed Development

The proposed development will comprise a formalised yard at the existing Keyline site,
which will provide a new concrete surface, The proposed development |layout is
shown on the plan enclosed in Appendix D.

Site topography

The topographical survey is shown on the plan enclosed in Appendix C. The
topographical survey indicates that site levels fall from the north-western corner at
approximately 4.05m OAD down to approximately 3.80m AOD along the eastern
boundary.

For context, levels increase to the west of the site, to approximately 4.30m in the
vicinity of the existing Keyline buildings,

An existing watercourse (Brockhampton 5tream) is located to the south of the site,
which flows from east to west. The topographical survey indicates that this feature is
approximately 1.2m to 1.5m in depth. The watercourse is culverted beneath the
access road to the Keyline site.

Existing drainage infrastructure

Southern Water's asset plan is enclosed in Appendix E. The asset identifies that there
are no adopted sewers within the site,

The topographical survey indicates that there are a number of existing manholes
located within the wider Keyline site. These manholes are shown on the topographical
survey enclosed in Appendix C. A single existing manhole is located within the
application site boundary, in the south-western corner.

The surface water drainage strategy for the existing Keyline site, as prepared by JPP
Consulting to support the original planning application, is shown on the plan enclosed
in Appendix F. Surface water outfalls to the watercourse located to the south of the
site.

Geology of the site and ground investigation data

Inspection of the geological maps shows that the superficial deposits at the site are
Alluvium (Clay, Slit, 5and and Gravel) and River Terrace Deposits (undifferentiated).
The bedrock geclogy which underlies the site is shown to be Lewes Nodular Chalk
Formation, Seaford Chalk Formation, Newhaven Chalk Formation, Culver Chalk
Formation and Portsdown Chalk Formation.

A Ground Investigation (Gl) has been undertaken by Soiltechnics, which included a site
visit in September 2016. The fieldwork included trial pits TPO1 to TPO9 and boreholes
DTS01 to DTS08 (using driven tube sampling equipment). Information regarding the
encountered ground conditions (for the locations within the Keyline site boundary),
as set out in the Gl report extract enclosed in Appendix G, is summarised in Table 2.1:

R-FRA-22227-01-0 2 March 2021

Revision 0



Proposed Storage Yard
Keyline, Land at Harts Farm Way, Havant
Flood Risk Assessment

Summary of ground conditions encountered at the site
{locations within Keyline boundary)

Ground Conditions Depth (m)

TPOL TPO2Z TPO3 TPO4 TPOS TPOGE TPO7 DTS07/DPOS DTS08

Made Ground 1.40 1.70 2,00 1.75 1.80 1.45 1.80 2.00 1.70
(base of strata)

Groundwater 2.15 190 215 200 230 200 215 N/A NAA
finitial strike)

Alluvium 2.80 260 260 350 320 300 280 4.00 3.00

(termination depth)

Source: Geotechnical Investigation report by Soiltechnics (ref. STN3703G-G01)
Table 2.1 Summary of ground conditions encountered ot the site (locations within Keyline site boundary

2.6.3 The groundwater observations from the trial pits and boreholes located within the
Keyline site boundary are summarised in Table 2.1 above. Groundwater was
encountered at depths ranging between 1.90m and 2.30m. In addition, the Gl report
confirms the following:

“Whilst groundwater was recorded to be standing at a depth as shallow as 1m,
it is possible that permeable paving could be used, with any chamber sealed
through Mode Ground. In addition, Brockhampton Stream flows along the
southern boundary of the site, it may be possible to discharge rainwater into the
stream. This may be preferential to percolating through a permeable paving.”

264 With regards to infiltration potential, the Gl report states:

“Although, it is possible that the predominantly gronular deposits of the
Alluvium could dispose of stormwater using infiltration systems, laboratory
testing undertaken on two groundwater samples indicates presence of
contaminants above their respective guideline values. While the respective
leachate testing did not show presence of contaminants which could potentially
be derived from leachable concentrations within the Made ground deposits.
Considering a worst-case scenario in which soakaways will discharge rainwater
through Made Ground, this would promote leaching of chemical contaminants
in the soil sufficient to cause concern. On this basis, the use of soakways systems
would be only recommended if design allows for discharge within the naturally
deposits Alluvium avoiding any discharge within the Made Ground deposits.”

2.6.5 The base of any infiltration device should be located at least 1.0m above the
groundwater level. This would locate the base of any infiltration device within the
Made Ground, which is not considered advisable. Therefore, we would consider that
infiltration is not viable.

R-FRA-Z22227-01-0 10 hAarch 2021
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2.7 Development proposals and flood risk vulnerability

2.7.1 With reference to Table 2 of the Flood Risk and Coastal Change Planning Practice
Guidance (PPG) to the National Planning Policy Framework (NPPF), the proposed yard
would be classed as Less Vulnerable development.

2.7.2 An extract from Table 2 of the PPG for Flood Risk and Coastal Change is replicated
below in Table 2.2 with the proposed development type highlighted.

Flood Risk Vulnerability Classification

Vulnerability

Development Types

Less Vulnerable

Police, ambulance and fire stations which are not required to be
operational during flooding.

Buildings used for shops; financial, professional and other services;
restaurants, cafes and hot food takeaways; offices; general
industry, storage and distribution; non-residential institutions not
included in the ‘More Vulnerable’ class; and assembly and leisure.

Land and buildings used for agriculture and forestry.

Waste treatment (except landfill and hazardous waste facilities).

Minerals working and processing (except for sand and gravel
working).

Water treatment works which do not need to remain operational
during times of flood.

Sewage treatment works, If adequate measures to control
pollution and manage sewage during flood events are in place.

Source: Planning Practice Guidance - 2014

Table 2.2

R-FR&-22227-01-0
Revision 0
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3.0 Flood risk

3.1 Fluvial / Tidal flooding

3.1.1 An extract of the Environment Agency’'s Flood Map for Planning (Rivers and Sea) is
provided below in Figure 3.1,

3.1.2 The flood map was extracted from the GOV.UK website on 1" March 2021. The
approximate application site boundary is shown by the yellow marker. The map
indicates that the development site is located within Flood Zone 1 (Low Probability)
and as such, the report considers the development to be in Flood Zone 1 and at a low
risk of flooding from rivers or the sea.

-_
v
Ao I.Irl."'-.r;
prateman
Hrockhampion
o |
T mrad el pesod
Pt
.
il
Figure 3.1 Flood Maop for Planning (Rivers and 5ea)
Source: GOV.UK website = 1 March 2021

3.1.3 It should be noted that an Environment Agency designated Main River (Brockhampton
Stream) runs adjacent to the site's southern boundary.

R-FRA-22227-01-0 33 March 2021
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314 Table 3.1 below is a copy of Table 1 from Planning Practice Guidance for Flood Risk
ond Coastal Change’ to the National Planning Policy Framework which defines Flood
Zones. The proposed development, which is located within Flood Zone 1 is defined as
having a less than 1 in 1,000 annual probability of river or sea flooding in any year.

Flood Zone Definitions

Flood Zone Definition

Zone 1: Land having a less than 1 in 1,000 annual probability of river or sea flooding.

Low Probability

Zone 2: Land having between a 1in 100 and 1 in 1,000 annual probability of river flooding; or

Medium Probability  Land having between a 1in 200 and 1 in 1,000 annual probability of sea flooding.

Zone 3a; Land having a 1 in 100 or greater annual probability of river flooding; or

High Probability Land having a 1 in 200 ar greater annual probability of sea flooding.

Zone 3b: This zone comprises land where water has to flow or be stored in times of flood.

The Functional Local planning authorities should identify in their Strategic Flood Risk Assessments
Floodplain areas of functional floodplain and its boundaries accordingly, in agreement with the

Environment Agency.

Source: Planning Practice Guidance - 2014
Table 3.1

R-FR&-22227-01-0 12 hAarch 2021
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3.2 Flooding from surface water

3.21 An extract of the Environment Agency map ‘Risk of Flooding from Surface Water' is
provided below in Figure 3.2, The approximate application site boundary is shown in
red. The site is shown to be located in an area of low (1 in 100 to 1 in 1000) and
medium {1 in 30 to 1 in 100) risk of surface water flooding in a given year.

3.2.2 There are no new buildings associated with the proposals, which simply comprise an
external yard area. The level of surface water flood risk is therefore considered
acceptable.

B 57
f f
j Y
_,,..-"""d_ﬂ-:.
o f/
g .__F__.-"r'_-.
t
- Y
-'I-\.\ g
= T " { o
Erton? of Sogdeny brom s s e saley
@ @
Figure 3.2 Risk of Flooding from Surface Water
Source: GOV.UK website — 1* March 2021

3.2.3 It should be noted that this map is generated using a broad methodology applied at
the national scale. The model utilises generalised information on infiltration,
sewerage infrastructure, rainfall events and catchment topography to route rainfall
over a ground surface model. As such, the analysis does not take account of site-scale
factors / characteristics that may exert an influence upon surface water flood depths
and extents. The map therefore only provides a guide regarding the areas that may
be vulnerable to this source of flooding,

R-FRA-22227-01-0 14 March 2021

Revision 0



Proposed Storage Yard
Keyline, Land at Harts Farm Way, Havant
Flood Risk Assessment

i

3.3.1

Flooding from groundwater

As set out in Section 2.6 above, the Ground Investigation report confirms groundwater
inflows were observed in trial pits TPO1 to TPO9, and DTS01 to DTSO07. Information
regarding the encountered groundwater, as set out in the Gl report extract enclosed
in Appendix G, is provided above with additional information in Table 3.2 below.

Additional Groundwater Information

{locations within Keyline boundary)

Exploratory Date of Depth (m) below Ohservations
Point ohservation ground levels
TPO1 16/09/16 2.15 Groundwater inflows from 2.15m. Groundwater level at
2.3m on completion.
TPOZ2 16/09/16 1.9 Groundwater inflows from 1.9m. groundwater level at
1.9m on completion.
TPO3 16/09/16 2.15 Groundwater inflows from 2,15m. Groundwater level at
2.25m on completion,
TPO4 16/09/16 2.0 Groundwater inflows from 2.0m. Groundwater level at
Z2.8m on completion.
TPOS 16/09/16 2.3 Groundwater inflows from 2.3m promoting collapse of
trial pit from 1.8m
TPOG 16/09/16 2.0 Groundwater seepages from 2.0m promoting collapse of
trial pit.
TPO7 16/08/16 2.15 Groundwater inflows from 2.15m. groundwater level at
2.2m on completion, collapse of trial pit from 1.8m.
DTS07 16/08/16 1.7 Groundwater strike at 1.75m
30/09/16 1.05 Monitoring observation
10/10/16 1.08 Monitoring observation
28/10/16 2.65 Monitoring observation
DTS08 16/09/16 - No groundwater observed on completion
30/09/16 1.08 Monitoring observation
10/10/16 0.73 Monitoring observation
28/10/16 2.94 Monitoring observation
Source: Table 5.2.1 from Geotechnical Investigation report by Soiltechnics (ref. STN3703G-G01)
Tabie 3.2
33.2 We are not aware of any flooding on the site caused by groundwater. We would
therefore consider the probabilty of flooding on the site from groundwater as low.
R-FRA-22227-01-0 15 March 2021
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3.4 Flooding from sewers

3.4.1 Southern Water's asset plan is enclosed in Appendix E, which shows there are no
assets within the site boundary.

3.4.2 We do not have any records of sewer flooding within the vicinity of the proposed
development.

343 We, therefore, do not consider the risk of flooding from sewers to be a significant risk
to the proposed development.

3.5 Flooding from reservoirs, canals and other artificial sources

351 We are not aware of any canals or artificial water sources that may result in flooding
of this site.

3.5.2 The EA provides maps (https://flood-warning-information.service.gov.uk/long-term-
flood-risk/) showing the area that may be affected by flooding as a result of a breach
of a large, raised reservoir (i.e. capable of storing over 25,000 cubic metres of water
above the natural level of any part of the surrounding land).

3:5:3 An extract of the Environment Agency map 'Risk of Flooding from Reservoirs’ is
provided below in Figure 3.3. It can be seen that the proposed development site,
shown in red, is not at a risk of flooding from reservoirs.

[+ £
=
et T y “
Extend of Topding SO resenegers
Figure 3.3 Risk of Flooding from Reservoirs
Source: GOV.UK website — 1** March 2021

354 it can therefore be concluded that the risk of flooding from reservoirs and other
artificial sources is low.
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3.6

3.6.1

3.7

3.7.1

Historic flooding

We are not aware of any history of flooding located within the site application
boundary.

Flood risk vulnerability and flood zone compatibility

Based on the above assessment of the site being located within Flood Zone 1 and
classified as a Less Vulnerable development, and with reference to Table 3.2 below
(Planning Practice Guidance for 'Flood Risk and Coastal Change’ to the National
Planning Policy Framework, Table 3), the proposed development of this site would be
considered "appropriate”. A copy of Table 3 is presented below highlighting the
above. Meither a sequential or exception test will be required.

Table 3 - Flood Risk Vulnerability and Flood Zone Compatibility

Flood Risk Vulnerability Essential Water Highly More Less
Classification Infrastructure  Compatibility Vulnerable Vulnerable Vulnerable
Zone 1 v v v v v
Zone 2 v v Exception v v
test required
Zone 3a Exception test L& X Exception test v
required required
Zone 3b Exception test v X X X
required
¥ = Development is appropriate X = Development should not be permitted
Source: Planning Practice Guidance - 2018
Tabile 3.3
3.8 Flood compensation
3.8.1 Flood compensation measures will not be required for this site as it is located within
Flood Zone 1.
3.9 Access and egress
3.9.1 Access and egress to and from this site in the event of flooding will continue to be via
the existing access for the Keyline site, which will allow employees/visitors of the
development to move to higher ground.
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4.0 Management of surface water

4.1 Current conditions

4.1.1 The site is currently a brownfield site. In line with best practice guidance, the design
of drainage will assume that the site is greenfield and allowable discharge rates will
be calculated in line with this assumption.

4.2 Surface water drainage outfalls

421 it is a requirement of The Building Regulations (2010), Drainage and Waste Disposal,
Approved Document H, to dispose of surface water collected by a development in
accordance with the following, listed in order of priority:-

1. Infiltration systems where ground condition permit
2. To watercourses
3. To sewers

4.2.2 Each of these is considered separately below:

4.2.3 Infiltration systems

4231 The geology of the site is described in Section 2.4 above. The Ground Investigation
encountered granular deposits of the Alluvium which indicated the presence of
contaminants.

4.2.3.2 The Gl report notes that "the use of soakways systems would be only recommended if
design allows for discharge within the naturally deposits Alluvium avoiding any
discharge within the Made Ground deposits.”

4233 Further, it should be noted that the base of any infiltration device should be located
at least 1.0m above the groundwater level. This would locate the base of any
infiltration device within the Made Ground, which is not considered advisable.
Therefore, infiltration techniques are not considered viable for the disposal of surface
water from the site.

4.2.4 Watercourses [ Main River

4.2.4.1 As set out in Section 3.1 above, Brockhampton Stream runs adjacent to the site’s
southern boundary. Therefore, surface water from the proposed development will
drain to Brockhampton Stream. This is in accordance with the strategy introduced for
the existing western part of the wider Keyline site.

4.2.5 Sewers

4.2.5.1 Drraining the site via to an existing watercourse is a viable option therefore the use of
surface water sewers will not be considered further,
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4.3 SUDS assessment

4.3.1 We have considered the suitability of SUDS for use on the development site. The
review is set out in below Table 4.1,

SUDS Assessment

SUDS Technique Suitability Justification

Rain Water Harvesting No Mot applicable for the development type.

Green Roofs No Mot applicable for the development type - no
new buildings proposed.

Infiltration No Underlying geology unviable

Filter Strips / Filter Drains No Underlying geology unviable and no open
spaces.

Swales No No open spaces

Bioretention Systems No No open spaces

Trees No The development proposals simply comprise a
new concrete surface - no new trees will be
planted within the site boundary,

Pervious Pavements Yes Surface water attenuation will be provided
within a permeable sub-base beneath the
concrete yard.

Attenuation Tanks No Surface water attenuation will be provided
within a permeable sub-base beneath the
concrete yard.

Detention Basin No Mo open spaces. Surface water attenuation
will be provided within a permeable sub-base
beneath the concrete yard.

Ponds and Wetlands No No open spaces

Trapped Drainage Yes A bypass separator will be included within the
drainage design, as shown on the plan
enclosed in Appendix H.

Table 4.1
4.4 Surface water drainage strategy
4.4.1 Surface water discharge rates will be restricted to greenfield equivalent run-off rates

to ensure that the rate of surface water run-off from the site does not increase as a
result of the proposed development,

4.4.2 The proposed drainage strategy will provide attenuation within a permeable sub-base
beneath the concrete yard, and a restricted outfall to the watercourse to the south of
the site.
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4.4.3

4.5

4.5.1

4.6

4.6.1

4.6.2

4.6.3

An indicative surface water layout plan is enclosed in Appendix H. The drawing shows
that surface water can be accommodated on the site and the method of discharge on
the basis that infiltration technigues are not viable. The detailed design parameters
are described below.

Surface water drainage design and management

Proposals are to design the surface water drainage system to accommodate storms
up to the 1 in 100 year event plus an allowance of 40% for climate change. Table 4.1
below is a copy of Table 2 from the Environment Agency's guidance ‘Flood risk
assessments: climate change allowances’ to support the National Planning Policy
Framework, which defines the climate change allowances.

Peak rainfall intensity allowance in small and urban catchments

Allowance ‘2020s" (2015 to 2039) ‘20505’ (2040 to 2069) "2080s’ (2070 to 2115)

Upper end +10% +20% +40%
Central +5% +10% +20%

Source: Environment Agency - 2016
Table 4.2

Existing run-off rates

To reflect the changes in the near surface geology across the site the greenfield run-
off rates have been calculated. The method used to calculate the greenfield run off
rates is the ICP SUDS and the calculations are presented in Appendix |.

The greenfield run off rate, for the application site, is:

Soil type = 0.400 - obtained from the FEH parameters
SAAR = 700mm — obtained from the FEH parameters
Urban = 0.000

Region number =f

Proposed imp area = (0.36%ha

(o]} =1.11/s

Chiar =1.31/s

Qzn =28I\/s

Qng =4.0 |,||'|5

The Qs equivalent rate for the proposed development is 1.3 |/s. A restriction of 1.3
I/s could potentially result in a small aperture at the outfall which could increase the
risk of blockage. To reduce the risk of blockage, a minimum aperture size of 75mm
will be used. As such, surface water will be restricted to a run-off rate of 2.5 |/s.

R-FRA-22227-01-0 20 March 2021

Revision 0



Proposed Storage Yard
Keyline, Land at Harts Farm Way, Havant
Flood Risk Assessment

4.7 Attenuation requirements

4.7.1 Surface water will discharge into the watercourse to the south of the site and will be
attenuated to the minimum viable run-off rate of 2.5 I/s. To achieve this, surface
water will be attenuated within the permeable sub-base beneath the concrete yard
to accommodate a 1 in 100 year event plus an allowance of 40% for climate change.

4.7.2 The proposed impermeable area of the development is 0.369 ha. Based on the
proposed impermeable area and allowable discharge rate of 2.5 |/s, the storage
requirement for the 1 in 100 year plus climate change event has been calculated
utilising the following parameters. Full calculations are enclosed in Appendix J.

Rainfall profile = Flood Estimation Handbook
Return period = 100 year
Durations = 60 to 10080 minutes
Climate change = 40%
Drained area =0.369 ha
Limiting flow to watercourse =25|/s
Contral = Vortex flow control
Total storage required = 231m?
4.7.3 The indicative surface water drainage layout incorporating the attenuation is shown

on the plan enclosed in Appendix H.

4.8 Overland flows

4.8.1 Proposals are to design the surface water drainage to accommodate the 1 in 100 year
storm event taking into account the predicted future effects of climate. Clearly, there
i5 a risk of this storm event being exceeded, albeit this risk is considered very low. In
such an event, the proposed drainage systems will become overwhelmed and
overland flows could occur. Overland flows will be directed to follow the path that
overland flows currently follow.

4.9 Foul water drainage strategy
4.9.1 There is no foul drainage associated with the proposals for the storage yard,
R-FRA-22227-01-0 71 March 2021
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5.0 Maintenance
51 Surface drainage maintenance
5.1.1 The drainage system will be designed to minimise maintenance requirements,
however, a full maintenance scheme will be established for those elements not being
offered for adoption. The various areas will be maintained as set out in Table 5.1
below.
Maintenance Areas — Surface Water
Aspect Maintainer
Private Drains Keyline - Travis Perkins
Adopted Sewers Southern Water
Table 5.1
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6.0

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

Summary and conclusions

The yard is located at the existing Keyline site, off Harts Farm Way, Havant. The site is
bound by the A27 to the north, and sits within the Harts Farm Way industrial estate
(to the east, south and west.

The proposed development will comprise a formalised yard at the existing Keyline site,
which will provide a new concrete surface.

The site is located within Flood Zone 1 and at a low risk of flooding from rivers and the
sea. The site is shown to be at a low risk of flooding from surface water, groundwater,
sewers and artificial sources such as reservoirs.

Surface water will discharge into the watercourse to the south of the site and will be
attenuated to the minimum viable run-off rate of 2.5 |/s. Surface water will be
attenuated within the permeable sub-base beneath the concrete yard to
accommodate a 1 in 100 year event plus an allowance of 40% for climate change.

The proposed drainage strategy will provide attenuation within a permeable sub-base
beneath the concrete yard, and a restricted outfall to the watercourse to the south of
the site. A total volume of 231m? of attenuation will be provided, sufficient to
accommodate storms up to and including the 1 in 100 + 40% climate change event.

There is no foul water drainage associated with the proposals.

Mational, Regional and Local planning policy requires that:

. Development is directed to sites at the lowest probability of flooding;

. Development accommodates the potential impacts of climate change;

. Development should not be permitted if it would be at an unacceptable
risk of flooding or create an unacceptable risk elsewhere; and

. New development should facilitate safe access and exit during flood
conditions.

The proposals for storage yard alteration at east of Keyline Unit are therefore fully
compliant with policy in respect of development and flood risk, such that flood risk
considerations do not constitute a barrier to the granting of planning consent.
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Appendix A

Location Plan
WEA drawing no. 22573-001 Rev.P2
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Appendix B
Existing Site Plan
WEA drawing no. 22573-010
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Appendix C
Topographical Survey
JPP drawing no. 22295Y-01
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Appendix D
Proposed Site Plan
WEA drawing no. 22573-100 Rev.P2
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Appendix E
Southern Water Asset Plan
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Appendix F
Existing Keyline Site: Surface Water Drainage Strategy
JPP drawing no. KLHAV1YY-FRAOQ3
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1 Executive summary
1.1 General
1:1:1 We recommend the following executive summary is not read in isolation to the main

report which follows.

12 Site description, history and development proposals

1.2.1 The site is located within a commercial / business area towards the south-west of
Havant. At the time of our investigation, the site comprised a disused open land
with certain areas covered in concrete and hardstandings. In addition,
Brockhampton stream was observed running alongside the southern boundary of
the site into a general eastern to western direction.

1.2.2 A review of historical maps indicates the site remained mainly undeveloped until
circa 1970s when the site is first time recorded as a council Depot. This former use of
the site is recorded until 2000s after which the site has not records of usage.

1.2.3 We understand the scheme will comprise the construction of a new concrete
hardstanding, light weight Tempa store, portacabins-type offices and external
racking.

1.3 Ground conditions encountered

4 500 5 | The exploratory excavations encountered Made Ground overlying Alluvium.

1.32 Based on groundwater observations in exploratory excavations, we consider it is
unlikely that groundwater will be encountered in excavations extending to depths of
up to 1.9m.

1.4 Foundation solution

1.4.1 The Alluvium are in our opinion capable of supporting the proposed buildings in
spread type foundations with founding levels being located at the top of Alluvium
deposits.

1.4.2 Proposed access road and associated hardstanding areas will be located at or about

existing ground levels with formation located on Made Ground soils. A CBR design
value of 3% has been derived from near surface soil conditions.

pvision 0 Report gectan 1
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Chemical and gaseous contamination

In general the site is does not pose a risk to end users of the site or water receptors,
however levels of lead and chromium in soil in trial pit TPO& and copper and zinc in
groundwater [(DTS07) were measured above their respective guideline values.
Should these areas be covered in buildings or hardstanding then no further action is
required. However, if the surface is unbound then remediation in the form of a
capping layer is likely.

Based on gas monitoring completed to date the development does not require gas
protective measures,

Barrier pipes for potable water may be required.

Landfill classification

Comparison of test data with landfill waste acceptance criteria indicates that Made
Ground soils can be classified as Stable non-reactive hazardous waste in non-

hazardous landfill for off-site disposal for landfill.

It is possible that these soils can be zoned by extra testing, thus potentially reducing
the quantity of hazardous waste by re-classifying it as non-hazardous.

Alluvium can be classified as inert waste based on soils being of natural origin and
unlikely to be affected by artificial contamination.

34530 Page 2 of 2 Novarmber S01E
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Fieldwork

4.1
4.2
4.3
4.4
4.5
4.6
4.7

General

General

Site restrictions

Exploratory trial pits

Driven tube sampling

Dynamic probing

Measurement of landfill type gases in gas monitoring standpipes
Sampling strategies

Fieldwork activities were carried out between 15" and 16" September 2016 and
comprised of the following activities:-

e Excavation of nine exploratory trial pits

¢ Excavation of eight exploratory boreholes formed using driven tube sampling
equipment

o Dynamic probing testing in five locations

The above mentioned exploratory locations were undertaken in the “Plot 4"area as
well as adjacent areas to the east. The distribution of the exploratory points is
presented in the following table;

Table location of exploratory points
E:gplqr_a_tuw ;_u;nint Date nf&::_auat_inn qutq;n area- "Piqt q Eqstern ares

TPO1
TPO2
TPO3
TPO4
TPOS
TPOG
TPO7
DTS05
DTS06
DTS07
OTS08
TPOS
TPO9
DTS01
DTS02
DTS03
DTS04
Table 4.1.2

16/09/16 v

15/09/16 v

2 il
Heport. =
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4.1.3

4.1.4

4.1.5

4.1.6

4.2

4.2.1

4.3

4.3.1

43.2

4.3.3
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The position of exploratory points relative to site development proposals is
presented on Drawing 03. The position of exploratory points shown on these plans
is approximate only and confirmation of these positions is subject to dimensional
surveys, which is considered outside our brief. It should be noted that although
some of the investigatory points are outside of the development area we have
presented all data from the wider site.

The extent of fieldwork activities and position of exploratory points were
determined by Soiftechnics in agreement with Travis Perkins plc.

Exploratory points were positioned to avoid known locations of underground
services, to avoid possible location of proposed foundations but were also
positioned to provide a reasonable coverage of the site. Prior to commencement of
explnratcaw excavations an electronic cable locating tool was used to scan the area
of the excavation. If we received a response to this equipment, then the excavation
would be relocated.

All soils exposed in excavations were described in accordance with BS EN 150 14688
‘Identification and Classification of soil’.

Site restrictions

Care was taken to avoid buried services such as main sewers and electricity cables
predominantly located to the east of the area denominated as “Plot 4”.

Exploratory trial pits

Surface concrete/bituminous bound materials were initially broken out using
hydraulic breaking equipment fixed to the rubber tyred excavator. Once broken,
excavation continued using normal excavation technigues.

Trial pits TPD1 to TPO9 were excavated to a maximum depth of 3.5m. The
excavations were backfilled with excavated material compacted using the back of
the excavator bucket. Whilst we attempted to reinstate the excavation to its original
condition the soils could not be fully compacted into the trial pit and thus the soils
were left proud of the ground surrounding the pit to allow for short-term settlement
of the backfill. A Geotechnical Engineer supervised the excavations.

Sampling and logging was carried out as trial pit excavations proceeded but were not
entered at depths exceeding 1.2m, or where trial pit sides were deemed unstable.
The density of granular soils encountered in excavations was gauged by the ease of
excavation.
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4.3.4

4.3.5

4.3.6

4.3.7

4.3.8

4.3.9

4.4

4.4.1
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So0il samples for subsequent laboratory determination of concentration of chemical
contaminants were taken from the sides of trial pits using clean stainless steel
equipment and stored in new plastic containers, which were labelled and sealed.
Samples from below access depth into trial pits were taken as a sub sample from soil
contained in the excavator bucket, discarding any soil, which may have been in
contact with the bucket. If as a consequence of visual or olfactory evidence, a
sample was suspected to be contaminated by organic material, the sample was
stored in an amber glass jar with a PTFE sealing washer.

Soil samples for subsequent classification laboratory testing were taken from the
side of trial pits or from bulk samples taken from the excavator bucket. The sample
was placed in a plastic bag and subsequently sealed and labelled. Samples for
moisture content determination were placed in sealable tubs and appropriately
labelled.

Sample sizes were appropriate for the laboratory test being considered.

A pocket penetrometer was used in the fine soils encountered. This tool is deemed
to measure the apparent ultimate bearing capacity of the soil under test. The pocket
penetrometer is calibrated in kg/cm?. The reading can be approximately converted
to equivalent undrained shear strength by multiplying the results by a factor of 50.
Pocket penetrometer testing was carried out in the sides of trial pits when access
could be safely achieved otherwise testing was carried out on excavated intact clods.
The results are reported in columns to the right of trial pit results. The pocket
penetrometer is not covered by British Standards. This tool has the advantage that it
can be used to determine the approximate in-situ undrained shear strength of stony
cohesive soils.

A summary of pocket penetrometer results obtained from the fine soils encountered
in exploratory excavations are presented in graphical format on Drawing 04.

Trial pit records are presentad in Appendix C,

Driven tube sampling

Boreholes DTS01 to DTS08 were formed using driven tube sampling equipment.
Driven tube sampling comprises driving 1m long steel sample tubes which are screw
coupled together or coupled to extension rods and fitted with a screw on cutting
edge. The sample tubes are of various diameters, generally commencing with
100mm and reducing, with depth, to 50mm and include a disposable plastic liner
which is changed between sampling locations to limit the risk of cross
contamination. On completion of excavation the liner containing the sample is cut
open and the soil sample logged by a geo-environmental engineer.

samples for determination concentration of chemical contaminants are taken from
samples obtained in the disposable tubes as sub-samples using stainless steel
sampling equipment.
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4.4.3 In some l|ocations, surface concrete was either broken out or cored prior to
excavation of the borehole. The concrete surface was reinstated on completion.

4.4.4 A pocket penetrometer was used in the fine soils retrieved from the borehole. This
tool is deemed to measure the apparent ultimate bearing capacity of the soil under
test. The pocket penetrometer is calibrated in kg/em’. The reading can be
approximately converted to an equivalent undrained shear strength by multiplying
the results by a factor of 50. The results are reported on borehole records. The
pocket penetrometer is not covered by British Standards.

4.4.5 A summary of pocket penetrometer results obtained from the fine soils retrieved
from the boreholes are presented in graphical format on Drawing 04.

4.4.6 Combined gas and groundwater monitoring standpipes were installed in DTS02,
DT503, DTS07 and DTS08. The standpipes were installed following the
recommendations of BS EN 150 22475-1:2006 ‘Geotechnical Investigation and
Testing — Sampling methods and groundwater measurements — Part 1: Technical
Principles for execution” and B58576:2013 'Guidance on investigations for ground gas
— Permanent gases and Volatile Organic Compounds (VOCs)'. Details of the
standpipe installation are recorded on Drawing 05.

4.4.7 Water levels in the standpipes have been measured during a return visit to the site.
The water level was measured using a measuring tape calibrated in 1mm intervals
with an electronic end piece, which emits an alarm sound in contact with water.
Water levels are measured from ground levels at the borehole position.

448 Records of boreholes formed using driven tube sampling techniques are presented
in Appendix D.

4.5 Dynamic probing

4.5.1 Dynamic probing (DP) testing was carried out in five locations. Dynamic probing

consists of driving a 50mm diameter, 90° cone into the ground, via an anvil and
extension rods with successive blows of a freefall hammer. The number of blows
required to drive the cone each successive 100mm (N1o) is recorded.,

4.5.2 Dynamic probing was carried out following BS EN 150 22476-2:2005 and the
apparatus used was categorised as "Super heavy’ (DPSH-B) in accordance with the
standard.

4.5.3 Dynamic probing data is presented in graphical format on Appendix E.

#igion C ZEpOrt Bection 4
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Ground conditions encountered

5.1 Soils
5.4 Groundwater
5.3 Evidence of contamination

5.4 Obstructions and instability

Soils

The exploratory excavations encountered a similar profile of soils considered to be
Made Ground overlying Alluvium.

Made Ground was encountered in all locations and observed between depths of
0.75m to 2.0m and comprised a chaotic mixture of fine, coarse and chalk soils.

The coarse Made Ground soils comprised brown to dark brown and orange brown
slightly clayey to clayey sand and gravel with occasional cobbles of brick and
concrete and occasional boulders of concrete. Gravel consisted of flint, limestone,
fragments of brick, concrete, occasional bituminous coated material, rare plastic,
timber and metal.

The fine Made Ground soils comprised firm to stiff medium to high strength brown,
dark brown and orange brown sandy gravelly to very gravelly clay. Gravels consisted
of flint occasional limestone, chalk, and fragments of brick, concrete rare metal,
timber and plastic. Occasional rootlets and roots (up to 50mm in diameter) and
generally were observed throughout.

Made Ground deposits observed in exploratory locations TPO1, TPOS5, TPO2 and
DT506, DTSO? and DTS0E comprised a layer of chalk at depths in a range of 0.3m to
1.5m. The Chalky Made Ground deposits comprised medium strong white slightly
sandy gravel and cobbles of angular chalk.

Alluvial deposits were encountered in all exploratory locations at depths below 1.4m
Alluvial deposits comprised loose to dense light cream and orange brown slightly
clayey slightly sandy gravel with local boulder-sized lenses of sandy gravelly clay
observed at depths below 2Zm. Gravel consisted of fine to coarse angular to rounded
flint and extended beyond the termination depths of the boreholes and trial pits.
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5.1.7 The following table summarises the geology encountered;

Table summarising soil types

Strata Depth to Depth to Thickness  Summary description
top {m) bottom (m) {m)
Made Ground 0.0m 1.3-2.0 1.3-20 Mixture of fine, coarse and chalky soils
_comprising anthropogenic fragments
Alluvium 1.3-20 Beyond depth  N/A Light cream clayey sandy gravels and
of termination cobbles of flint
Table 5.1.7
5.2 Groundwater
5.2.1 Groundwater inflows were observed in many of the exploratory excavations. A

summary of our observations is tabulated below:

Table summarising groundwater observations

Euplumtnr\r I_'Jate of Depth [m) balow Dh.unral:inns
_ point observation  ground levels
TPOL lﬁfﬂﬂflﬁ 2,15 Groundwater inflows from 2.15m. Groundwater
o _ level at 2.3 on completion
TPOZ 16/09/16 15 Groundwater inflows from 1.9m. Groundwater
B level at 1.9 on completion
TPO3 16/09/16 2.15 Groundwater inflows from 2.15m. Groundwater
level at 2.25m on completion
TPO4 16/09/16 2.0 Groundwater inflows from 2.0m. Groundwater
level at 2.8m on completion
TPOS 16/09/16 23 Groundwater inflows from 2.3m promoting
- i ——— o _collapse of trial pit from 1.8m
TPOG 16/09/16 2.0 Groundwater seepages from 2, om pmmﬂtmg
_ e _ collapse of trial pit.
TPO7 16/09/16 2.15 Groundwater inflows from 2.15m. Groundwater

level at 2.2m on completion promoting collapse
from this depth,

TPOB* 15/09/16 14 Groundwater inflows from 1.4m. Groundwater
level at 2.0m en completion, collapse of trial pit

— from 1.8m -
TPOS* 15}09;“15 11 Gmundwater inflows from 1.1m. Groundwater

level at 2.1m 5 minutes after completion,
collapse of trial pit from 1.5m

DTEI* _1_5!(]_-9.."15 1.25 Groundwater strike at 1.25m.
DT502* 15:’0%.."16 0.95 Groundwater strike at 0, EErn
30/09/186 1.93 Moanitoring nh$Ervat||:|n
10/10/16 205 Munlt{:rmg nhser-.ratmn
28/10/16 1.56 Mummrmg observation
DT503* 15..l’l!_]‘_9.."15 1.25 Groundwater m easured at 1.25m
Sl]f_ﬂEIHE 1.88 Monitoring observation
10/10/16 158 Mﬂ-mtﬂr:ng ohservation
28/10/18 1.34 Mnnlmr:ng observation
DTS04* 15/09/16 1.54 Groundwater strike at 1.54m remained
N i i stable on completion
DT505 16/09/16 1.5 Groundwater strike at 1.5m, remained stable 5
minutes after completion
DTS06 16/09/16 1.8 Groundwater strike at 1.Bm
2 af hiovember 2074
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Table summarising groundwater observations

Enplumtuw Date of Depth (m) below Observations
point observation ground levels _ _
DTs07 16/09/16 1.7 Groundwater strike at 1.75m
-3'11;.';{]9}15 1.05 Monitoring observation
10/10/16 _l,_i!l:ﬂ- Manitoring observation
28/104/186 2.65 Maonitoring observation
DT508 1&;’&9!15 o No groundwater observed on comgpletion
30/09/16 1.08 Maonitoring observation
-_li],." I_CII,."-].E .73 !:ﬂ;i-f;r'rng chservation
_ﬁf l_ﬂ-_,." 16 284 Man-l't;rmg ohservation
Table 5.2.1 ' '

*Exploratory locations undertaken outside the proposed site boundaries

it should be noted that water levels will vary depending generally on recent weather

conditions and only long term monitoring of levels in standpipes will provide a
measure of seasonal variations in groundwater levels.

53 Evidence of contamination
5.3.1 During the excavation of our exploratory points, evidence of potential contamination
was identified; however, specific contaminant observations are presented below;
Table summarising contamination observations
Exploratory  Depth of Strata Cescription
point contamination
TPO1 0.45-0.50 PMade Ground Greyish blue caloured sand and gravel soils which
N exposed a slight hydrocarbon contamination odour
Table 5.3.1
5.4 Obstructions and instability
5.4.1 No in-ground obstructions were identified during our site investigations. Generally
trial pit excavations were terminated prematurely when excavations extended
beyond the level of groundwater as it promoted the collapse of the pit. Where
driven tube samplers encountered groundwater levels, the use of casing allowed
drilling to achieve depths below groundwater table.
Report. STRNA70354601 Page 3 of 3 November 2018
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by i S O I ‘t ech ﬂ I C S

'..-

ronmental and geotechnc sultante

7.3 influence of trees and other major vegetation
731 Soil classification and new foundation design
7311 The results of plastic and ligquid limit determinations performed on near surface

samples of the Made Ground and Alluvium indicate the deposits vary between non-
shrinkable to medium volume change potential when classified in accordance with
Mational House Building Council (NHBC) Standards, Chapter 4.2. Adopting a worst
case medium volume change then foundations taken down onto a depth of 0.9m will
penetrate the zone of shrinkage and swelling caused by seasonal wetting and drying.
Trees and other major vegetation extend this zone and will require deeper
foundations. A good guide to this subject is provided in NHBC Standards, Chapter

4.2.
7.3.2 Tree species identification
73.21 There are a number of trees and other major vegetation at the site. We recommend

a gualified Arboriculturist (listed in the Arboricultural Association Directory of
Consultants — www.trees.org.uk) be appointed to determine the location, height
(and mature height) and water demand of all trees/major hedgerows at the site,
information, which will be necessary to design foundations in accordance with NHBC
Standards, Chapter 4.2,

7.4 Service Trench Excavations

7.4.1 Generally, the sides of trench excavations will remain stable in the short term. As
described in Section 7.2.10 above, groundwater will likely be encountered from
1.9m, with water standing around 1m based on return monitoring wvisits.
Groundwater inflows will promote progressive instability in trench sides requiring
continuous trench sheet shoring to maintain an open excavation. We anticipate
water will be controlled with nominal pumping techniques.

7.4.2 We recommend any trench excavation requiring human entry is shored as necessary
to conform with current best practice, and accepted by the Health and safety
Executive (HSE) and in particular, following guidance provided in the HSE publication
‘Health and safety in construction (HSG 150)" {www.hse.gov.uk).

7.5 Infiltration Potential
7.5.1 Requirements for use of infiltration systems
7.5.1.1 It is a requirement under H3 (3) of the current building regulations to discharge

stormwater collected by a development to soakaways as a priority (as opposed to
water courses and sewers).

- s i e inr el - - - . el M=
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7.5.2 Contamination considerations

521 With reference to Environment Agency (EA) publication ‘Groundwater protection:
Policy and practice (GP3) Section G, 2012, outside of SPZ1, the EA will support
sustainable drainage systems for new discharges to ground. This is subject to an
appropriate risk assessment to demonstrate that ground conditions are suitable and
infiltration systems do not present an unacceptable risk of promoting mobilisation of
contaminants or creating new pathways for contaminant migration.

1.5.3 Assessment following fieldwork investigations

7.5.3.1 Although, it is possible that the predominantly granular deposits of the Alluvium
could dispose of stormwater using infiltration systems, laboratory testing
undertaken on two groundwater samples indicates presence of contaminants above
their respective guideline values. While the respective leachate testing did not show
presence of contaminants which could potentially be derived from leachable
concentrations within the Made ground deposits. Considering a worst-case scenario
in which soakaways will discharge rainwater through Made Ground, this would
promote leaching of chemical contaminants in the soil sufficient to cause concern.
On this basis, the use of soakways systems would be only recommended if design
allows for discharge within the naturally deposits Alluvium aveoiding any discharge
within the Made Ground deposits.

7.532 Whilst groundwater was recorded to be standing at a depth as shallow as 1m, it is
possible that permeable paving could be used, with any chamber sealed through
Made Ground. In addition, Brockhampton S5tream flows along the southern
boundary of the site, it may be possible to discharge rainwater into the stream. This
may be preferential to percolating through a permeable paving.

7533 If either of these solutions are sought, advice and permission from the
Environmental Agency will be required.

7.6 Pavement Foundations

7.6.1 It is anticipated that the proposed access road and associated hardstanding areas
will be located at or about existing ground levels with formation located on Made
Ground soils,

7.6.2 Equilibrium CBR (California Bearing Ratio) values (with reference to Transport and
Road Research Laboratory (TRRL) Report LR1132 ‘Structural design of Bituminous
Roads’) are derived from knowledge of soil classification data (plasticity index for
soils exhibiting cohesion [clay type) and particle size distribution for granular soils),
the location of the water table pavement thickness, and weather conditions at the
time of construction. It is anticipated that excavations to formation levels will
encounter a mixture of both granular and cohesive soils. Granular soils will provide
numerically high CBR values, but cohesive soils will typically provide significantly
lower values. Assuming an average plasticity index of 30 for cohesive soils, a2 low
water table, a ‘thin’ pavement the following equilibrium CBR values are derived for
varying construction conditions.
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BITUMINCLUS BOUND MATERIAL, a‘\f{‘{ﬁf-.
\ (MADE GROUND) J sy o0
Dense orange brown SAND and GRAVEL, Gravel consists of flint. Slight TPH 3 {f,.:- i 0.20 D
celour noted. .-.ﬁf“’i o
(MADE GROUND) i
[ und of greyan biue SAND and GRAVEL an narthwin side af L pir betaen 045 ond 0. 5m degth _"“jl‘gﬁ,{ “ 0.50 £5
White mottled cream and orange brown slightly clayey slightly sandy GRAVEL —j'.;’-f:}j;‘_: e
Gravel consists of chalk. Clasts are angular medium strong. ] j‘?{;’é‘
(MADE GROUND) ’ &‘Z%
&tiff high strength dark brown to greyish brown slightly sandy gravelhy CLAY :ﬁ:?x *-}: R
Gravel consists of fint and chalk. __xj‘:ﬁ{ﬁ FP 1.00 PR=142 1.00 o
(MADE GROUND) g
g £ :
L..becoming lighter m colour and very songy jram 1.2m depth, X s PP1.20 PP=117
+ PP 1.30 PP=32
1.40

s 5 % L & 5 et Ry
- - . - & - . S - . - & - - - = - . - & - - . N, O
P SR TSN et I N IR SO T SRl TSRl Tt T SN Y Lt St e
: L

1.60 ]

| By eringe heown dn salsw from 1.25m depth

_I|_|_|_I_J_|I|_I_|_I_II_5|_I_|_I_| |_1_I_I|||

TRIALFIT TERMINATED AT 2.800m .80

bidsragpegibrigasaitidiviveveittogbagridilagd

Notes: Collapse of trial pits zides by approximately 0.4m from 1.5m deptk. Trial pit terminated at 2.8m due to collapze of sides promoted by groundwater
inflaws. Density of coarse soils gauged by the ease of excavation

Ground level (mADD) Co-ordinates Title Surface breaking
47676, 105930 frial @it recond Wess

Groundwater obsarvations Dimensions {W x L] Date af excavation [range if applicable) Appendix

Groundwater inflows at 2, 15m depth, 0.B0m x 2.30m 16091016 C

Sroundwater level at 2.3m upon completion 2
Method of excavation Lecation plan on drawing number TFD].
ICB 3CK 0z

Report ref: STN3703GG01 Revision: 0
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& FEST RESULTS SAMPLIMG
DERTH| waTER
DESCRIPTION LEGEND T¥FES FRCEA
m] |STRIEE TESUL O I Ve
| DEFTH fm) RESULT i T jmp] TEPE
Grass and construction debris onto dark brown slightly clayvey very gravelly :b{{};} g 6
SAND. Gravel consists of brick, flint, concrete, occasional fragments of plastic, - J,‘f"‘i?x '
nmber, charcoal and rare ash. 3 ,_-"__,é(.,-?;.'é' 0.20 ¥
L (MADE GROUND) P 3‘ e 030
Craam to white slightly sandy GRAVEL. Grawval consists of chalk. Clasts are :13;2-"5
angular medium strong and very frequent cobbles of chalk _":;}W
(MADE GROUND] e
u
& :g{ TS
i s
B e
p s
T
sl 1,30
Stiff dark brown slighthy sandy gravelly to very gravelby CLAY. Gravel consists of —xf____@
fine to coarse angular to sub-rounded flint. + W 140 L
(MADE GROUND) —R e
T
sl ??:’_;: 1.70
Medium dense light grevish brown slightly clayey slighthy sandy to sandy E e e
GRAVEL, Gravel consists of fine to coarse angular o sub-rounded flint, b O -w
{ALLLWIUN) DR
—p 2.00 B
3o 2.40 B
TEIAL PIT TERMINATED AT 2.60m - 4,60
Notes: Trial pit collapsed from 1.8m depth, widening pit by 0.3m each side. Unabie to excavate further due to collapse promoted by groundwater intlows.
Ground level (mADD) Co-ordinates Title Surface breaking
47676, 105930 frial @it recond N
Groundwater observations Dimensions {W x L] Date af excavation [range if applicable) Appendix
Groumdwater strike at 1,9m depth, 0.60rm x 2.20m 1600/ 2016 O
GSroundwater level at 1.%m upon completion 2
Method of excavation Lecation plan on drawing number TFDZ
ICB 3CH 0z
Report ref: STN3T03G.G01 Rewision: 0
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& FEST RESULTS SAMPLIMG
DIERTH| WATER
DESCRIPTION LEGEMD ¥,
iml | sTRike nFL';F:im'- KESULT r:r'i?‘“ roqmi| TeRe
Gravels of flint, chalk, limestone and granite over brown mottied white slightly Sk
clayey SAND and GRAVEL with occasional rootlets up to 2mm in diameter, % 0.10 o
Gravel consists of flint, occasional brick, concrete, chalk, plastic and metal, o
(BADE GROUMND) - 0.30 o
' 0.60
Firem high strength dark brown stightly sandy gravelly CLAY. Gravel consists of =
fine tor coarse flint, occasional chalk and organic remalns, Slight organic odour ]
nated. - PP 08D PpP=T5
(BAADE GROUMND) -
= PP 1.00 FP=23 1.00 ]
E 1.30
Soft o firm light blulsh grey sandy very gravelly CLAY, Gravel conslsts of fine to E
coarse angular to sub-rounded fint. £
[BAADE GROUND) =
b 1.E0 B
: . . = 200
hfedium dense Hght grey clayey very sandy GRAVEL, Gravel consisks of fine to R
coarse flint. 2l 5
[ALLLAILIA) ] g g
‘f".-‘- o 2.30 ]
- B coarieng sighnly sandy GRAVEL wath o casimmndd baubder-siaed fenses of ey ey sond frove 3 5m j"j :-'
th P 2.60

TRIAL BIT TERMINATED AT 2.560m

Lidsrawvgibrigaraitidivivepveitbag i tidiabagingil

Notes: Unable to excavate turther due to coflapse of trial pit sides by 0.5m from 1.5m depth promoted by groundwater inflows.

Ground level (mADD) Co-ordinates Title Surface breaking
471649, 105913 frial pit record N
Groundwater obsarvations Dimensions {W x L] Date af excavation [range if applicable) Appendix
Groundwater at 2.25m depth upon completion,  0.60mM x 2.40m 16,/09/1016 e
:nflow from 2.15m depth. ;
Method of excavation Lecation plan on drawing number
ICB 3CH 0z TFDE

Report ref: STN3703GG01 Revision: 0
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& FEST RESULTS SAMPLIMG
DIERTH| WATER
DESCRIPTION LEGEND TYPE, FADH
ik STRIEL TESE Tl w
| DEFTH fm) RESULT i GOjmp]  TePE
Gravels of brick, concrete and flint onto BITUMINOUS BOUND MATERIAL. B e
h\ (MADE GROUND] P B2
Dark brown mottled brown and black shghtly clavey SAND and GRAVEL with F ﬁif’;’ Q.20 D
frequent cobhles and boulders of brick amd concrete, Gravel consists of -E{; e .30 3]
bituminous coated material, fragments of metal, plastic, flint, limestone and :«,_3-; o
pattery. el nep
\ (MADE GROUND) e 2 3
Loose brown ta lght brown shightly clayey SAND and GRAVEL. Gravel consists of o }{;ﬁﬁ ’
brick, concrete and flint. B
(FMADE GROUMD]) e
S
i s
e
B
p s
R
o
705 1.40
Firrm mediem to high strength dark brown and dark grey slighthy candy gravelly -:'{’5‘ :V:_i; '
CLAY with occasional rootlets up to 10mm in diameter. Gravel consists of fine to _-“‘”'“»c.j‘} PP 1.50 Pp=58 1.50 B
coarse flint. :gk':: -_\_,E"E"" FP1.50 PP=83
L (MADE GROUND) o PP 1.70 PP=75
" FOTS G £0 SOMUM 17 Anetey Berween 1. 7o md 7.0 dapeh. ¥ e prrarn B S i i
medium dense (o dense dark bluish grey slightly sandy to sandy clayey GRAVEL, EE | i ; !
Gravel consists of fine to coarse angukar to sub-rounded flint. 2 I
CALLLIILINY o ;
. Bty fghlar i codeu fram B S degib i !
J Jue 220 B
L..DEEME white i caloer from: 3.0m degth __I :"
I 3,20 8
TEIAL PIT TERMINATED AT 3.50m el = 350
Notes: Trial pit collapsed from 1.8m depth, widening pit by 0.2-0.4m each side
Ground level (mADD) Co-ordinates Title Surface breaking
40588, 105889 lrial pit record Wes,
Groundwater obsarvations Dimensions {W x L] Date af excavation [range if applicable) Appendix
Graundwater inflows 2.0m depth, Groundwater  0.B0m xm 16/09/ 2016 i
level at 2.8m upon completion. 2
Method of excavation Lecation plan on drawing number
ICB 3CH 0z TFDq

Report ref: STN3703GG01 Revision: 0
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& FEST RESULTS SAMPLIMG
DEPTH| WATER
DESCRIPTION LEGEND TYPE, FROM
m| |STRIKE CESLL T B
| DEFTH fm) RESULT i Gjmp] TePE
Grass and construction debris onto dark brown slightly clavey gravelly SAND o e
with roots up to 2mm in diameter, Gravel consists of flint, brick, concrete, Tz i B
occasional plastic and timber. e 0.20 o
(MADE GROUND) oo
wiienicd [} 40
fdedium dense to dense brown slightly clayey slightly sandy GRAVEL, Grawel e A
consists of chalk and occasional fragments of brick. o
(MADE GROUND) e
S
i s
B
p s
e
T
_.\\-}:’:-: I%
_x}w
eiaiod 150 1.50 D
Firrm to stiff medium strength arange brown slightly sandy gravelly to very -:}'?jf“"‘ :
gravelly CLAY. Gravel consists of fine to coarse flint. o J? PP.LED PE=GT
[MADE GROUND) u
Fedium dense to dense crange brown clayvey very sandy GRAVEL with frequent Ha W o
cabbles of flint and occasional cobble to boulder-sized lenses of bluish grey 2 P antes
clayey fine to medium sand. Gravel consists af fine ta coarse Mint, e (L0
[ALLLIVILIN) Fie
1 w
—-f-f ol 2.50 B
TRIAL PIT TERMINATED AT 3.20m ] 320
MNotes: Trial pit collapsed from 1.8m depth {due to groundwater inflows), widening pit 0.4m each zide.
Ground level (mADD) Co-ordinates Title Surface breaking
A HIE24, 105940 Trial pit record i
Groundwater obsaervations Dimensions {W x L] Date af excavation [range if applicable) Appendix
Groundwater inflows from 2.3m depth, 0.B0m x 2.20m 16091016 C
Method of excavation Lecation plan on drawing number TFDS
1CB 2CK a2
Report ref: STRZ703G.G0O1 Rewision: 0O
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e FEST RESULTS aAlVIPLIMNG
DIERTH| WATER
DESCRIFTION LEGEND T¥FES FRCEA
T STRIEL T I T w e
| DEFTH fm) RESULT i T |mp] TEPE
Grass onto derelict BITUMINOUS BOUND MATERIAL -
{MADE GROUND] = :
; - 0.20 020 1]
Loose dark grey mottled orange brown and black SAND and GRAVEL with —
roctlets up to 2mm in diameter. Gravel consists of bituminous coated material, E 0.30 o
flint, brick, rare fragments of plastic and metal. = 0.45
\ (MADE GROUND) /4 '
Flrrm to stff dark greenish brown slightly sandy to sandy slightly gravelly CLAY, i PP OED PR=108
Gravel conslsts of fine to coarse flint. 7 a7 o
MADE GROUND . '
[ ) - PP 08D FE=100
1. Becoming groveiy frem 100 depth =
E PP 1.20 FP=108 120 B
. . J— 145
Pdedium dense to dense light grey to cream and orange brown clayey sandy = gt
GRAVEL with occasional boulder-sized lenses of firm orange brown sandy very ::'. 1.60 B
gravelly day, Gravel consists of fine to coarse angular to sub-rounded fint 3 | 5
(ALLUVIUN) T
L 2.60 B
TRIAL FIT TERMAINATED AT 3.00m 1130
Notes: Trial pit collapsed due to groundwater seepage promoting instabifivy from 1.8m depth, widening pit by 0.5m each side.
Ground level (mADD) Co-ordinates Title Surface breaking
4705549, 105853 frial @it recond Yes
Groundwater observations Dimensions {W x L] Date af excavation [range if applicable) Appendix
Minor groundwater seepages from 2 Om depth,  0.B0m x 2.60m 16/09/2016 C
Method of excavation Lecation plan on drawing number TFDG
ICB 3CK 0z
Report ref: STN3T03G.G01 Revision: 0
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FEST RESULTS

aAIPLING

DIERTH| WATER
DESCRIPTION LEGEND T¥FES FRCEA
m] | STRIKE CESLI O 1 YEE
| DEFTH fm) RESULT i Gjmp] TePE
Loose dark brown stightly clayey very gravelly SAND with rootiets up to 2mm in Sk
diameter and occasional bouiders of concrete, Gravel consists of flint, brick, 7 0.10 e
concrete, imestone and occasional bituminous coated material. r: 0.20 E5
(BAADE GROUMND) - 0.30 (]
y d o.50
Firrn to stiff dark brown sandy gravelly CLAY with oocaslanal rootlets up to Smm =) '
in diameter, Gravel consists of fine to coarse angular to sub-rounded flint, B
(BAADE GROUMND) =
- 0.80 (1]
. 1.40
Soft very sandy very gravelly CLAY, Gravel consists of fine to coarse angular to e
sub-rounded flint, ] 1.50 &
[BADE GROUMD) ]
: . : — . 1.80
hedium dense light grey slightly clayey sandy GRAVEL. Gravel consists of fine -
to coarse angular to sub-rounded flint. 2
LALLLIILRA) = | 2.00 D
L..ovcorimg avorge hrown o colow from 2.4 degth B i &
-+ — 260

TRI&L PIT TERMINATED AT 2.60m

Lidsrapvgibrigarairidipiveveitbas i i tiddbaeingil

MNotes: Trial pit collapsed from 2.2m depth, widening pit by 0.4m each side. Trial pit terminated at 2.6m due to collapse promoted by groundwater inflows.

Ground level (mADD) Co-ordinates
41622, 105901

Groundwater obsaervations Dimensions {W x L]

Groundwater inflows fram 2.15m depth, 0.60m x 2.50m

Sroundwater level at 2.2m upon completion 2
Method of excavation

ICB 3CK

Tithe
Trial @it record

Date af excavation [range if applicable)

16/09/ 2016

Lecation plan on drawing number

0z

Surface breaking

M

Appendix
i

TPO7

Report ref: STN3T03G.G01

Revision:

5]
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- TEST RESUATS SAMPLIMG
WELL DESCAIPTION LEGEND D::ITJH :'J,’;THLP TYPE/ RESIHT CASING | waTER [FROMT. . ] o
DEPTH {m] DEPTH |mi] LEVEL im}] im) o ¢
BITUMIMOUS BOUND MATERIAL = f:@-‘;
{MADE GROUND] = Aa_ﬁg}_« 0.10
Light Brown gravelly SAND, Gravel consists of g A 0.20 3]
sub-angular to rounded fine to coarse fling and :‘:_‘,.s r e
bituminous coated material. JomaR
{MADE GROUND) i T [
Dense white to light grey slighthy sandy GRAVEL. -1 ,"’}ﬁ '
Gravel consists of chalk, Clasts are fine (o coarse N %Ji Bl | ik o
amgular medivm strong with very freguent :;‘;g el
angular cobbles. s
{MADE GROUNDY —-“-"f;‘.’ i
Firm medium strength dark brown slighthy sifty e o PP 1.00 PP=50
B = | slightly sandy CLAY. Gravel consists of angular to 7 Jr _'.:..-': 1.10 o
"1H. | rounded fine to coarse flint and occasional m e
B e
=) decaying crganic material, ::{{%"#
“ | |MADE GROUND) <A %ﬁ
B B o
T [Tson light brown and grey mottled orange brown N R S Bl o
CH _. slightly silty sandy very gravelly CLAY. Grawe ::("’ j"
<] |*| consists of occasional chalk and angular to sub- :Vj%x b
- | rounded fine to coarse flint. e { =4 180
H: "1 {MADE GROUND) B
o] | Stff light brown, light grey and white sandy p S 5 500
1|5 | eravelly CLAY, Gravel consists of angular to sub- o R Gt
- || rounded fine to coarse flint and rovnded to sub- : 5
- _. rounded fine to coarse chalk. o :
] |* | imMADE GROUND) o ek
| Mediem dense to leose lipht brovwn sandy clayey B By L
“[: | GRAVEL. Gravel consists of sub-angular to =
41°{ rounded fine to coarse flint and sub-rounded fine 7. :
<1 to medium chalk i ~ 765
M- [\ asiuviomy f I
L | Firm brown sandy gravelly CLAY, Gravel consists T 1%
| | {| of angular to sub-rounded fine to coarse flintand | o - AR
! \ sub-rounded to rounded fine to medium chalk, = ¥
Sl | (ALLUVIUM] i
T h: Locse to medium dense light brown samdy clayey o :
1:;::' -, GRAVEL. Gravel consists of sub-angular to :: Sht
uh;_‘;ié rounded fine to coarse flint and sub-rounded fine 2 iy ¥
{"Z%} to medium chalk. T 340 | 400)| D
Sl (ALLUVILUM) =5 :
o R
i ﬁh:- :.- ":I . ;
. s
E: J-..E-":I‘ 1 :" d ﬂl:l
BOREFOLE TERMIMATED AT 4,00m o f
Notes: Borehole collapsed to 3.5m depth. Standpipe installed to 0.9m depth. Standpipe 1m above ground level. For dynamic probing, refer to DPOS.
Ground level (mADD) Co-ordinates Title Surface breaking
470598, 105919 Driven tulbe sampler borehole recerd Wes
Groundwater obsaervations Date af excavation [range if applicable) Appendix
Groundwater encountered at 1. 75m depth 16091016 )
Lecation plan on drawing number
3 DTS07
Report ref: STN3T03G.G01 Rewision:
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e TESE RESULIS SAMPLIMG
WELL DESCAIPTION LEGEND ”::ITJ” ;_’.’::,;:f TYPE) SRS =G T [T N —
QEFTH {rm] DEPTH [m}] LEVEL {mij {m] ik P
Brown gravelly SAND with rootlets up to Smm in - "r-k;f
diameter. Gravel consists of brick, biturninous B e 9
coated material, organic material, fabric sheeting 7] JZ},’
and chalk, e 0.30
{MADE GROUND) f o
[Dense| white to light grey slightly sandy ::} h‘-”
GRAVEL, Gravel consists of chalk. Clasts are fine s
to coarse angular mediurm strang with very s
frequent anguiar coblles, B
{MADE GROUND) N
B by
W
] .J;I.-%
] o IR
Flerm brown slighthy sandy very gravelby CLAY. —-x{’_?ﬁ::g__
[|: | Gravel consists of angular to sub-rounded fine to :\:, h“"
. | coarse flint. —_'v:';\:! 1.50 B
L |"| iMADE GROUND) Jon
] g et
A e - " e 1,70
H. | Light brown slightly sandy clayey GRAVEL in a e ;
w7 | clavey matrix. Gravel consists of angular to sub- I
115 | rounded fine to coarse flint, 1 p
S| taLLuiumg o e
i [ ] 555
.| FEirm orange brown dlighthy sandy gravelly CLAY = R
4 || Gravel consists of sub-angular to sub-rounded 1 2%
| |* } fine to coarse flint and sub-rounded to rounded = :
1 |1 fine to medium chalk. - ¥
ah \ (ALLUVIUA) E M 20 n
[Loose te medium dense] light brown clayey 7 = .00 a0 D
sandy GRAVEL, Gravel consists of angular to sub- n
rounded flint and sub-rounded fine to medium 1
chalk. 7
LALLM 71
BOREHOLE TERMIMATED AT 3 Dim 2
Notes: Standpipe installed to 3m depth. Standpipe CG.93m above ground level. Density of coarse scils inferrad from nearest dyriamic probing.
Ground level (mADD) Co-ordinates Title Surface breaking
470636, 105346 Driven tuibe sampler borehale record Ho
Groundwater obsaervations Date af excavation [range if applicable) Appendix
Mo groundwater encountenad, 16091016 )
Lecation plan on drawing number
3 DTS08
Report ref: STN3T03G.G01 Rewision: 0



Proposed Storage Yard
Keyline, Land at Harts Farm Way, Havant
Flood Risk Assessment

Appendix H
Proposed Drainage Plan
JPP drawing no. 22573-200 Rev.P2
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The storm water drainage system has generally been designed not to flood for a 1in 100 year event plus an allowance of 40%

The lecation of existing drainage must be accurately located prior to commencement of any excavations, reducing levels or any
other warks which may affect drainage before those works commence,

All manhole covers within vehicular areas shall be F300. Existing manhole covers within vehicular areas shall be replaced with
FOO0 covers where necessary and if the existing covers are damaged. Cover levels are to be adjusted to suit proposed levels.
MNew manhole covers within non vehicular areas may be B125.

RWP's must have rodding access.
All connections from downpipes, gullies and linear drainage channels to be 1508 unless noted otherwise.
Linear drainage channels
Sumps shall be provided at outlet locations.
Cowvers/gratings shall be FI00
Oil / petrol separator
The separator and tank shall be installed strictly in accordance with the manufacturers instructions,
The separator and tank shall meet the current environment agency guidelinas PPG3. The choice of separator and tank shall be
determined by the specialist supplicr.
'ﬁ_" i The separator and tank shall be bedded and surrounded in a minimum of 150mm thick concrete where ground water levels are
\ | 1 below the level of the excavations to receive the separator. In excavations where ground water levels are higher than the base
% of the excavations then additional thickness of the concrete surround may be necessary to avold flotation. The engineer shall be
i PR advised of water levels higher than the depth of the excavation to recelve the separator to allow calculations to be effected to
LR R ensure flotation of the separator does not aceur either during construction or whilst in service.
\ ile
¢ X N — Vent pipes shall be as short as practicable and shall terminate not less than 2m abowve finished pavement level nor less than 1m
| i 2 ¢ 3.93 Sp T above an openable window ar other opening in a bullding within a horizontal distance of 3m or as shown on the drainage
| | 1 =+ ' drawing.
[ - = '_ 1 o
1 i & 1 L] - l
L= | The separator and tank shall be maintained strictly in accordance with the manufacturers instructions.
v Y
\ 1 Health, Safety & The Environment
K L8 B | ___-'
| 1 1 -,
1 e 1i5@ﬂ_ 5.88 In accordance with the Construction {Design and Management) Regulations 2015, the designs and details on this drawing have
| 11 L'N**ff 343 been the subject of a Designers Risk Assessment, to identify risks in the construction, use, or demaolition of the scheme.
Lo IJ i 1~ % x50 |
p e - il .- It is not considered necessary for Designers to highlight obvious and/or commaon risks (such as deep excavations, manual
b I handling and working around heavy plant) which Contractors should be familiar with, and be able to control by good
= | L management and site practice.
L1
‘__r. il .{ E }
' C | ',Jr_w +00 So far as is reasonably practicable, the risks inherent in the design have been eliminated, Where it has been considered that
S elimination of a risk {or part of a risk] is not reasonably practicable, it has been reduced.
1 =]
\ -_ I, 3.9 Significant unusual residual risks are identified on the drawing by use of a Yellow Cauton Marker, beside the measures which
- |-¥' I LA
e i have been adopted to eliminate and/or reduce them,
| /
1 i1
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D .' o,
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Proposed Storage Yard
Keyline, Land at Harts Farm Way, Havant
Flood Risk Assessment
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smith Foster Ltd

Brankscme Fark House Greenfield Runoff Rate
Bourne Valley Road Eeyline, Havant

Poole BH1Z 1ED

Date 03/03/2021 8:02 AM Designed by RS

File 22316 - GREENFIELD RUNOFF RATE.SRCX Checked by RS

Micro Drainage Source Centrol Z017.1

[ICE SUDS Mean Annual Flood

Input
Eeturn Period (years) 100 S5&AR {mm}p E A Urban 0, oo
area {ha} 0.368 Soil 00400 Regicn Number BReglon

Results 1/s

QBAR Rural 1.3
gERE- Urbhan 1.3

2100 years. 4.0

Q30 years 2.8
01O years 4.0

S18982=2017 ¥XP Solutions




Proposed Storage Yard
Keyline, Land at Harts Farm Way, Havant
Flood Risk Assessment

Appendix J
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Date 17/03/2021 15:38 Designed by michaell ﬁilaflfnflaqE

File NETWORKE.MDX Checked by

B Solutions Metwork 2016.1

STORM SEWER DESIGN by the Mpodified Raticnal Method

P L 3
Fipe 5lzes STANDARE Manhole 5lzes STANDARD

FEE Bainfall Model — Epgland and Wales

Feturn Period (years) X Add Flow / Climate Change (%) 0
MO-EQ {mm} 1%.000 Minmimum Backdrep Height {m) 0,200
Ratle R 0,350 Maximum Backdrop Helght (m) L1.500
Maximum Rainfall (mm/hr) 550 Min Design Depth for dptimisation {m) 1.200
Maximum Time of Concepntration (mins) 30 Minn Vel for Auta Desigh only (mfs) 1.00
Foul Sewage {(153s/ha) 0,000 Min Slope for Optimisation (L:iX) a0

Velumetric Runoff Coeff. L.750

Designed with Lewvel Soffits

N kD Table f -

PH Length Fall Slope I.Area T.E. Baze k HY¥D DIA Section Type Auto
{m} (m) (1:¥) (ha) (mins) Flow (1/s5) (mm} SECT (mm} Basign

S1 000 24,187 0:14% 1a7.0 Q.GLl6
51.001 16.498 0,055 300.90 0,000

a0 Qa0 QL el o 220 Pipe/Cenduilt
Q Q.0 0. el g 300 Pipe/fConduit

[t By
iz

S2.000 4,714 0,028 leg.4 0,000 500 0.0 O.800 g 00 Pipe/Condult
2. 00 o hd)l 3 36T 2FT B 303 @00 2.0 0,600 o 300 Pipe/Condult

51,002 16.498 0.05% 200.0 0.000 0,00 Qa0 Q. e00 o 300 Pipe/Cenduit
51.003 1I5.127 0,150 100.8 0.000 o 00 T R o 200 PipesCondult

68 6@ Sa

Metwork BResults Table

PN Rain T.C. USSIL E I.Araa L Base Foul RAdd Flow Val Cap Flow
(mm/he) (mins) (m) (ha) Flew (l/s) (1/8) (1/s) (m/s) (1l/=s) (1/=)

51.000 €0.37 2.40 3,180 0.016 0.0 0.0 0.0 1.01 401 2.3
sl 00k 5B.959 5,78 2. 96 0.0%s {8 .0 D.g 3 g3 Zih
5. 0010 61.9% 2. 00 F. 100 Qo0 .0 0.0 1 580 S R b - 0.0
B2.00%1 6l.BE 5.0% 3072 0.35%3 o.a .0 D.0 300 212.0 55.]
£1.002 £57.e8 G,01 . 2,005 0,368 00 G0 0.0 0.80 63.8 5HB.1
51.4003 57.02 B. LT 2.850 0.368 n.o 0.0 p.a “1.57 rlo.7 S58H.1

@1882-2010e XP Scluticns
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Date 17/03/2021 15:38 Designed by michaell
File NETWORK.MDX Checked by
¥P Solutions Hetwork 2016.1

Manhole Schedules for Storm

MH MH MH MH MH Fipa Out Pipes In
Mame | CL (m) |Depth| Connection |(Odiam. , L¥W EH Invert Diameter EH Invert Di er | Backdrop
(m} (men) Level (m) {mam ) Level (m) { (mam }
51 B, T7E0 | 3.580 | Open Manhole 1240 | 51.000 1.1840 225
82| 2.0650|0.6%0|0pen Manhole 1200 (51001 2.880 F00 | 51 .000 3,035 225
54| 3.650]0.550]|0pen Manhole 12400 | 52 .000 3. 100 300
55| Z.B00|0.52E|0Open Manhole 1200 |52.001 3.8732 300 |52 .000 4.072 oo
53| F.E50|0.T45 |Open Manhole 12400 (51.002 2.905 30051001 2 805 1]
52.001 2:5905 300
53| 3.650) 0800 ]|0pen Manhole 1200 | 51.003 2,850 Id0)sE.002 2 BRI 300
5| F.000(|0.300)0pen Manhole 0 OUTFRLL 51.003 2,700 5040

@1882-2010e XP Scluticns
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Date 17/03/2021 15:38 Designed by michaell Dfﬂ“-lﬂ e
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¥P Solutions Hetwork 2016.1
FIPELINE SCHEDULES for Storm
Uostream ﬂgghg|§
PH Hyd Diam MH C.Level I.Level D.Despth MH MH DIAM., L*W
Eect (mm) Hame {m) {m) {m} Connection {mm)
21,040 > e z1 3.760 3. 181 1.355 Open Manhole 1206
51.001 o 300 82 kP 5l 2,960 0,380 Open Manhole 1200
52000 " S 2 =4 3650 3. 104 0250 Open Manhole 1200
52.001 o 300 il 3.&640 F.072 0.2289 Open Manhole 1200
21002 o 3o a3 JLehE 2.8E5 0.44% Open Manhole 1290
51.003 o 300 23 3,630 Z2.850 0,200 Open Manhole 1200
Wi T z ~ia
EH Length Slope MH C.Level I.Level D.Depth MH MH DIAM., LYW
fm) (1:X) Hame {m} fm) (m) Connection {rmm
S1.000 24,187 1e7.40 S52 3.6850 Bl 0.3580 Open Manhole 1200
51.0:01 16493 300.4 53 3.850 2.ans 1,445 -Open Manhole 1200
52.000 4.7i4 1eK.4 L) 3. 60 3,002 1,248 Open Manhole 1200
52.001 4.621 27.7 53 3654 2,805 J.445 Open Manhole 1200
51.002 1&6.4%3 200.40 53 3,650 2 .8540 o500 Open Manhole 1200
51.003 15.127 1008 =] 3008 2.700 d. 800 Open Manhole ]

Free Flowing Outfall Details for Storm

Cutfall Dutfall C. Level I, Level Min D,L W
Pipe Humber Hame fm) {m) I. Level (mm) {mm}
{m)
51.003 3 3. 004 2.700 2. 750 0 4

) aE o EREasE Fa §)

Volumetric Runoff Coeff 0.750 Additional Flow - % of

Tetal Flow 0.0040

Areal Reductlon Facter 1.000 MADD Factor * 1lOm*/ha Storage &.000

Hot Start (mins) o Inlet Coeffieacient 0.B0D

Hat Sktart Level (mm) 0 Flow per Parson per Day (l/per/dayy 0,000

Manhole Headloss doeff (Glabal) 0.500 Bun Time (mins) &0
Foul Sewage per hectare {(1/s) 0.000 Cutput Interwval (mins) 1

Number of Input Hydrographs 0 Mumber 2f Storage Struc
Mamber of Opnline Controals @ Mumber of Time/hrea Dia
Humber of Offline Contrals 0 Humber of Beal Time Con

Synthetic Bainfall Detalls

tures 3

grams 0
crols @

@1882-2010e XP Scluticns
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¥P Solutions Hetwork 2016.1
Synthetic Rainfall Details
Rainfall Madal ESR Profile Type Summer
Feturn Peried (years) Z oo [Bummer) 0,780
BEegion Englanrd and Wales Cw {(Winker) 0.540
ME—B0  (mm) 19,000 Srorm Duration (mins) 30
Ratio & 0.350

@1882-2010e XP Scluticns




JEE Consulting Ltd Fage 5

Cedar Barn White Lodge
Walgrawve
Northampton HN& SPY

ﬁﬁ“jﬁjui:i
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File NETWORKE.MDX Checked by

Drainage

B Solutions Metwork 2016.1

Cnline Controls for Storm

Hydro=Erake Optimum® Manhole: 53, DS/PH: =21.003, Volume {(m3): 2.0

Unit Reference MD=-EHE-Q075=-2500=1000-2500

Cesign Head (m} 1.000
Design Flow (lis) £
Flush-Flo™ Caleulated
Chiective Minimlse upstream storage
Application Surface
Sump Available Ya=
Diameter {mm} 15
Invert Lewel (m) 2. 850
Minimim QUblet Pips Diameter {mm} 140
Suggested Manhole Diameber {mm) 1200
Control Points Head (m) Flow (l/s)
Design Foint (Calculated) 1.000 i
Filush-Fle™ G.E0T Zih
Eick=Flom 0BT 2.1
Mean Flow over Head Eange =S 2ad

The hydrological calculations hawve bsen based on the Head/Discharge relationship for the
Hydro—Brake Optimim® as specified. Sheuld ansther type of control device other than a
Hydre=-Brake Optimem® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) |Depth (m) Flew (l/s) |Depth (m) Flow (l/s) |Depth (m} Flew (1l/s)
d. 100 2.1 1.2040 2.0 3,000 4.1 7.000 B2
{1,200 2l 1.400 2D 3,500 1.5 =l 6.1
a.300 2.5 16404 e | 4,000 4.7 a.040a [
0,400 ir! 1800 g P 4, 5010 2.0 B.o00 5.8
Q.500 z2.4 2.000 3.4 5.000 o @ 000 1.4
1. 600 AT B Z.200 3.6 o.ab Fu a,200 g |
. 800 i 2.4404 T I B . 00 e T
1.000 L 2.600 E g 6.500 &.0

@1882-2010e XP Scluticns
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¥P Solutions Metwork 2016.1
Storage Structures for Storm
Porous Car Park Manhole: 54, DS/PMN: S52.000
Infiltration Cpopafficient Base (mihr] O.00000 Wideh [m) EJ
Membrane PFercolatcion {mm/hr) 1anag Length [(m] 54,10
Max Percolation (1/s) S47T.5 Glope (1:X] 0. Q
Zafety Factor 2.0 Depression Eterage (mm) 0
Foroslty {1.30 Evaporation (mm/day) [
Invert Level (m) 3.100 Cap Veolume Depth (m] 0,350
Cellular Storage Manhole: 55, DS/PHN: S2.001
Invert Level (m) . 800 Safety Facter 2.0
Infiltration Coefficient Base (mfhr) 0.00000 Porosity 0,95
Infiltratian Coefficient Side (W he) O.003000
Depth (m) Area (m®} Inf. Area (m?) (Depth (m) Area (m®) Inf. Area (m?®)
0. 0o 3.6 a. 0 {.501 a.0 0.0
0.500 1.6 .0
Porous Car Park Manhole: 53, DS/PN: 51.0D02
Infiltration Coefficient Base (m/hr) 0O.00000 Wideh (m) 22.0
Membrane Percalaticon {mm/fhr) 100 Length (m) 54.0
Max Perceolation (1/sz) 330.0 Slope. {1:¥) 0.0
Safetwy Factor 2.0 Depreszsicon Storage (mm) 1
Foraslty {1.30 Evapaoration (mm/day] [
Invert Lewel (m] 2.805 Cap Volume Depth (m) 0.250

@1882-2010e XP Scluticns
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1 vear Beturn Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Facter 1,000 hdditienal Flow — % aof Total Flow 0.000
Hot Start (ming) 0 MADD Factor * lO0m*/ha Storage 2.400
Het Start Lewvel (mm) ] Inlet Coeffiecient 0O.EO00D
Manhole Headloss Coeff [(Global) 0.500 Flow per Person per Day (Lrfpec/day) 0,000
Foul Sewage per hectare {1/=2) 0.000
Humber of Input Hydrographs 0 Numper of Storage SLructures 3
Mumber of Odnline Controls 1 Number of Time/Akrea Disgrams
Humber of 0ffline Controls 0 Number of Beal Time Concrols
Syothetic Rainfall Datails
Painfall Maodel ¥R Fatleo: B B350
Fegicn England and Wales Cv (Summer} C0.750
MS-60 {mm) 19,000 Cv (Winker) 0,240
Margin for Fleood Risk Warning {mm} 300, 0
fnalvals Timestep 2.5 Sacond Increment (Extended)
OTS Status OEE
WD SEatus {1
Inmertia Status O
Profile(s) Summer and Winter
urationis) {mins) 5, 38, €8, 120, 180, 240, 38, 480, B0O,
120, 960, 1440
Returh Period[s) (years) 1, 34, 140
Climate Change (%) o, 4, 40
Water
Us/MH Beturn Climate First (X) Firat (Y} Firat (E) Overflow Lewvel
PN Hama Storm Paricd Change Succharge Flood Overflow Act, (m)
s1.0a0 51 15 Winter 1 +0% 1005120 Winter 3213
S1l.001 SZ 264 Winter 1 +0% 1Lo0/AED Winter 2.0E1
g2.000 54 &l Winter | £ 0% 3. 102
52,001 S5 15 Winter 1 +03 100715 Summer R AL b
21,002 53 360 Winter 1 0% 100560 Summer 3.011
=1.003 53 3&d Winter 1 +0% 307120 Winter 1,008
Surcharged Flooded Pipe
us/mMu Depth Volume Flow / Overflow Flow Level
FH Hame fm) {m*) Cap. (1/s) (1/8) Status Exceeded
21,000 51 I 0000 0,05 1.5 (5]
SL.0a1 52 -0 250 0, 000 0.0L a3 CrEs
=2 . 000 54 =0 . 298 [, om0 onn 0ol K
s2.001 55 -0 2T 0.000 0.35 5.4 hE:
SI.002 53 e - 4, 0o 0.0 A | E
=1.103 53 -0, 142 0,000 0. 02 23 O

@1852=-2016 XP Scluticns
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B Solutions Metwork 2016.1

3 vear Beturn Period Summarsy of Critical Besults by Maximum Level (Rank 1)
Ior Storm

Simulation Criteria
Areal Reduction Factor 1.000 Bdditieonal Flow - % of Total Flow 0,000
Hot Start (ming) 0 MADD Factor * lO0m*/ha Storage 2.400
Hot Start Lewvel (mm) o Inlet Toeffiecient 0.EBO0
Manhole Headloss Coeff [(Global) 0.500 Flow per Person per Day (Lrfpec/day) 0,000
Foul Sewage per hectare {1/=2) 0.000

Humber of Input Hydrographs 0 Numper of Storage SLructures 3
Number of Online Controls Number of Time/Area [Diagrams 0
Humber of Offline Controls Number of BEeal Time Controls O

e

Sxnthetic Rainfall Details

Rainfall Model F5R Ratle R B_350
Fegicn England and Wales Cv (Summer} C0.750
MS-60  {imm}) 19.000 Cv (Winterc) 0.540
Margin for Fleood Risk Warning {mm} 300, 0
fnalyals Timestep 2.5 Second Increment (Extended)
DTS Skatus OFF
DI Shatus O
Inertia Status 0OH
Frofileis) Summer and Winter
urationis) {mins) 5, 38, €8, 120, 180, 240, 38, 480, B0O,
120, 960, 1440
Returh Period[s) (years) 1, 34, 140
Climate Change (%) o, 4, 40
Watar
Us/MH Beturn Climate First (X) Firat (Y} Firat (E) Overflow Lewvel
PN Hama Storm Paricd Change Succharge Flood Overflow Act, (m)
51.0040 51 15 Winter ad 0% 1J0/120 Winter 3.234
51.001 5Z 480 Winter a0 +0% 100760 Winter ol L
S2.040 54 480 Winter a0 £ 0% 3. 123
52:001 £5 15 Winter an +#J% 100715 Summer L FS
21.002 53 480 Winter an 0% 100580 Summer e
£1.003 £3 480 Winter 30 +0% 30/120 Winter Z.180
Surcharged Flooded Fipe
Us /M Depth Volume Flow / Overflow Flow Level
FH Hamsa {m} fm?*) Cap. (1/s) [(1/s) Status Exceadad
£1.000 51 =0.171 Q. ooon B.13 4.7 (8] 4
51.00L g2 —0.0B% d..000 F.0L .8 ] 4
52 .000 54 =277 0,000 (.01 07 DI
£2.001 55 —-0.045 g. 000 1.340 192.2. FLOOD RISE
31.002 53 =03 030 . o0 .05 3.0 B
51.003 53 G.030 LR eln 0,03 2.5 sURCHARGED

@1852=-2016 XP Scluticns
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B Solutions Metwork 2016.1

100 vwear Beturn Pericd Summary of Critical Besults by Maximum Lewel [(Bank
1) for Storm

Simulation Criteria
Areal Reduction Factor 1.000 Bdditieonal Flow - % of Total Flow 0,000
Hot Start (ming) 0 MADD Factor * lO0m*/ha Storage 2.400
Hot Start Lewvel (mm) o Inlet Toeffiecient 0.EBO0
Manhole Headloss Coeff [(Global) 0.500 Flow per Person per Day (Lrfpec/day) 0,000
Foul Sewage per hectare {1/=2) 0.000

Humber of Input Hydrographs 0 Numper of Storage SLructures 3
Number of Online Controls Number of Time/Area [Diagrams 0
Humber of Offline Controls Number of BEeal Time Controls O

e

Sxnthetic Rainfall Details

Rainfall Model F5R Ratle R B_350
Fegicn England and Wales Cv (Summer} C0.750
MS-60  {imm}) 19.000 Cv (Winterc) 0.540
Margin for Fleood Risk Warning {mm} 300, 0
fnalyals Timestep 2.5 Second Increment (Extended)
DTS Skatus OFF
DI Shatus O
Inertia Status 0OH
Frofileis) Summer and Winter
urationis) {mins) 5, 38, €8, 120, 180, 240, 38, 480, B0O,
120, 960, 1440
Returh Period[s) (years) 1, 34, 140
Climate Change (%) o, 4, 40
Watar
Us/MH Beturn Climate First (X) Firat (Y} Firat (E) Overflow Lewvel
PN Hama Storm Paricd Change Succharge Flood Overflow Act, (m)
s1.0040 51 120 Winter 100 +40% 1005120 Winter 3.474
51.001 5% 120 Winter 100 +40% 100/60 Winter 3.471
52.000 54 600 Winter 104 b 0% 3.274
G2, 90% 5 15 Summer 104 T 18015 Summer 3.483
21,002 53 120 Winter 1040 +40% 100560 Summar F.A702
E1.003 53 480 Winter 100 +40% 30/120 Winter 1.R3AE
Surcharged Flooded Fipe
Us /M Depth Volume Flow / Overflow Flow Level
FH Hama (m) fm?*) Cap. [1/5) [(1/s) Status Exceaded
21,000 51 0 .0E0 O, 0gn .08 3.0 FLOOD RISE
5L.00X 52 0.211 d..0020 .28 4.2 FLOOD BISE
52,000 54 =0.124 0,000 k. 05 it I,
s2.001 55 0.1X11 0. 000 L 13477 FLOOD -KTSE
21.002 53 0.267 ., noon .20 1.5 FLODOD RISKE
21,003 53 G.387 LR eln ;03 2.5 FLOOD RISK

@1852=-2016 XP Scluticns




