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Background

Bright Plan Civils is instfructed by Roy Daniells to prepare a Drainage Strategy Report to support a
planning application for a Proposed Residential Development at the Sunnymead Farm, North End Road,
Yapton BN18 ODL.

This report has been undertaken in accordance with National Planning Policy Framework (NPPF) and
The Planning Practice Guidance on the use of SuDS for achieving sustainable development.

The proposed development will involve the demolishment of an existing property and construction of a
5 residential properties - as demonstrated within the preliminary site layout, contained within Appendix
A of this report.

In preparing this report, Bright Plan Civils has referred to the following documents and information:

. Environment Agency Flood Maps for Planning

Long Term Flood Risk Information; Flood Risk Maps

Southern Water and Local Authority Drainage Records

British Geological Survey & Records

This document has been prepared to propose assess drainage constraints and propose a drainage
strategy that is appropriate for the design life of the development, without causing offsite impacts from
runoff in a design event.

This report has been prepared for the benefit of the named Client only.

Site Location and Description

The site location is af the existing property of Sunnymead Farm. Much of the north of the site is overgrown
and there are a number of large established trees on site.

The site is bounded to the north by the Ford to Barnham railway line. It is situated in the north east of the
North End residential area of Yapton and is also bounded by a horse field to the east, an access frack
to the field between the neighbouring Apple Tree Cottage to the south and North End Road to the
west. The preliminary site layout is provided in Appendix A.

The site is 2,792m2 in size and lies between 3.02m and 5.37m AQOD, falling towards the centre of the site,
as can be seen in Drawing 101.

The pre-development impermeable area is approximately 415m2, as demonstrated in Drawing 102.

A fributary to the River Arun becomes a designated Main River at North End Road and passes the site
approximately 40m from the north boundary, running east.

Ground Conditions

Southern Testing Laboratories Ltd undertook soakage festing in October 2018 at the site, with a report
provided to present the exploratory hole logs and fest results, with indicative infiltration rates for the site
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as a result of the fest results — as seen in Appendix C.

1.3.2 The soils encounfered comprised of topsoil over sandy clay, with a layer of gravelly sand over
wedathered Chalk bedrock below.

1.3.3 Testing was carried out in windowless sampler boreholes rather than pits due to access constraints. Three
successful soakage tests at pits WLS02, WLS03 and WLS04 recorded infiltration at 4.19 x 107, 8.75 x 10
and 1.69 x 104 respectively. WLS02 collapsed during testing to 1.34m bgl.

1.3.4 The findings of WLS03 are proposed as the design soakage rate given the location of the proposed
infiltration features.

1.3.5 Analysis of the BGS welbssite data within the local area confirms underlying strata to be as follows:

Bedrock Geology:

The underlying bedrock is indicated as' Lewes Nodular Chalk Formation, Seaford Chalk
Formation, Newhaven Chalk Formation, Culver Chalk Formation and Portsdown Chalk Formation
(undifferentiated) — Chalk’

Beyond the north west corner of the site the bedrock is indicated as ‘Lambeth Group - Clay, Silt
and Sand’

D 008 wade goolngy

Redhvork geolngy Site Location

Figure 1. Bedrock'geology by the B 'S websﬂe

Supeirficial Deposits:

The superficial deposits indicated to be present at the site are ‘Raised Beach Deposits, 1 - Sand
and Gravel’, as well as ‘River Terrace Deposits (undifferentiated) - Sand, Silt And Clay' to the
south of the site.
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Site Location

Superficial depnsity

Figure 2. Supefficial deposits by the BGS website

1.3.6 Analysis of the Magic Map Application (magic.defra.gov.uk/magicmap.aspx) indicates underlying
aquifers, groundwater vulnerability and designated protection zones.

1.3.7 The site is within a Principal Aquifer (Bedrock) and a Secondary A Aquifer (Superficial Deposits).

W 3
A
N
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NN

ci'uif-er Designation Mapping

igure

1.3.8 In addition, the site is located within a ‘Medium' groundwater vulnerability zone (referring to leaching
potential of pollutants to groundwater), and classified as an area of soluble rock risk. Mapping however
shows that the site is not located within a groundwater source protection zone.

Roy Daniells 7
Sunnymead Farm, North End Road, Yapton BN18 0DL

ARUN DIS‘;ACA&{HN%Q%/LWZHPL



RARIGHT MLAN

Tesingy Bns Sanls

WGBS

R R FER &
e Backo ek

Snpraddcts

b NIRRT
Figure 4. DEFRA Groundwater Vulnerability Zone Mapping

1.4 Groundwater

1.4.1 The Soakage Test Report by Southern testing recorded groundwater levels in two of the boreholes.
WLS03 and WLS04 groundwater was found to rest at 2.34m and 1.87m bgl respectively.

1.4.2 It is likely that groundwater levels vary due to wet and winter weather and will rise above the measured
levels seasonally. Any SuDS features utilizing attenuation storage should therefore be kept close to the
surface so that there is freeboard between the attenuated surface water and groundwater levels.

1.4.3 Groundwater monitoring over winter months would provide peak groundwater levels to confim
detailed drainage design, and therefore should be undertaken prior to discharge of planning condifions
and detailed design.

1.5 Existing Drainage

1.5.1 The local Water Authority is Southern Water, who provide sewerage services within the area. Public
sewer records have been obtained from Southern Water, as contained within this report in Appendix D.

1.5.2 Surface Water:

o The Southern Water public sewer records (Appendix D) show no public surface water sewers
within the vicinity of the site.

¢ The existing building is drained by rainwater pipes. The connection route of this drainage is
presumed to be via a combined manhole to the foul sewer.

¢ In the absence of confirmation of any existing formal drainage, it is believed that surface water
run-off generated by the site currently discharges to the ground via infiltration. Noting natural
overland flow is routed northly this would be compounded within the confines of the site by the
Network Rail embankment. This may be regulated by NR culverts which exist in strategic
locations and shall be investigated at detailed design stage.
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o The nearest surface water feature is a pond 65m northwest of the site.

¢ The nearest watercourse is a fributary to the River Arun, which becomes a designated Main
River at North End Road and passes the site approximately 40m from the north boundary,
running east.

o Greenfield runoff rate (Qbar) has been calculated fo be 0.551/s, using HR Wallingford drainage
calculator.

¢ However, a consideration of the existing site layout shows that a proportion of the site is
impermeable due to previous development. Using the ‘Ratfional’ (Lloyd-Davies) formula fo
approximate the predevelopment runoff rate for the brownfield site with a predicted mean
annual maximum rainfall intensity of 50mm/hr, the existing average peak annual runoff from
the previous development is 5.8/s.

1.5.3 Foul Water:

e The Southemn Water public sewer records (Appendix D) show a public 175mm foul water sewer
passes through the centre of the site from south to north, under the rail tracks, to the North End
Yapton Waste Pumping Station approximately 25m north of the site. The sewer manhole on site
has an invert of 2.13m AOD.

¢ The existing building is presumed to connect to the public foul sewer.

1.5.4 Highway Drainage:

¢ North End Road appears to be drained by highway gullies.

Roy Daniells 9
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2.1 Flood Risk from Rivers and Sea
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Site Location
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Figure 5. Envuonmenf Agency Flood Map for Planning

2.1.1 The Environment Agency's on-line Flood Maps for Planning (rivers and sea) show that the site is located
within Flood Zone 1, with Flood Zone 3 o the north of the site, opposite the railway.

2.1.2 Flood Zone 1 is defined as land having a less than 1 in 1,000 annual probability of river or sea flooding.
(Shown as ‘clear' on the Flood Map — all land outside Zones 2 and 3)

Flood Zone Definition

Zone 2 Medium Probability Land having between a 1 in 100 and 1 in 1,000 annual
probability of river flooding; or land having between a 1in 200
and 1in 1,000 annual probability of sea flooding. (Land shown
in light blue on the Flood Map)

Zone 3a High Probability Land having a 1 in 100 or greater annual probability of river
flooding; or Land having a 1 in 200 or greatfer annual
probability of sea flooding. (Land shown in dark blue on the
Flood Map)

Zone 3b The Functional Floodplain This zone comprises land where water has to flow or be stored
in fimes of flood. Local planning authorities should identify in
their Strategic Flood Risk Assessments areas of functional
floodplain and its boundaries accordingly, in agreement with
the Environment Agency. (Not separately distinguished from
Zone 3a on the Flood Map)
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Figure 6 also shows that the site is at very low risk of flooding from rivers or sea.

Site Location

,,,,,,,,,,,, 2 ,\\\\\\\\\\\\\\\\\\\\\\\\\\\‘
: 3 3 %
8

Figure 6. Long Term Flood Risk Map; Flood risk from rivers or the sea

2.2 Surface Water Flood Risk

2.2.1 Figure 7 shows that the site at 'very low' to ‘high' risk of surface water flooding. The northwest of the site
is shown to be at high risk of surface water flooding, with depths of over 200mm in a low risk storm event
scenario.

2.2.2 The east of the site and the highway are shown to be at ‘very low' 1o 'low’ risk of surface water flooding,
although in a low risk flood event scenario flood depths of up to 00mm are shown in the adjacent
highway.

2.2.3 As noted by previous consultation with Arun District Council (ADC) (Appendix E), this is shown as an area
of surface water flooding in a 1 in 30 event and greater and is further evidenced in the topographical
survey. ADC have no evidence that this area currently floods beyond the anecdotal evidence of the
current resident. There is no historic mapping of any pond here.

2.2.4 As discussed with ADC, the proposed development and design of levels and drainage will need to take
into account the area of surface water flooding, ensuring the site is safe from flooding without causing
an increase in flood risk elsewhere.

2.2.5 Any displacement of potential surfface water ponding will need to be within the site, without causing an
increase in surface water flood risk off site and ensuring safe access and egress from the site.

2.2.6 Level and drainage design should ensure that exceedance flows would pond within the site as currently.

2.2.7 Review of runoff from the adjacent road and railway via site information and topographic survey
indicates that surface water would not drain to the site, as there is a road kerb, highway drainage and
gullies, and a railway embankment that steers runoff away from the site boundary.
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2.2.8 Nevertheless, the design should consider that exceedance may enter the site due to flooding off-site,
and therefore consider exceedance via level design

Site Location

Figure 7. Long Term Flood Risk Map; Flood risk from surface water

2.3 Arfificial Flood Risk

2.3.1 Figure 8 shows that the site is not af risk of flooding from reservoirs.

\\\\\\\\\\\\\\\\\\\\\\\:‘

Figure 8. Long Term Flood Risk Map; Flood risk from reservoirs
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24 Summary of Flood Risk

2.4.1 The potential sources of flooding are:

' Very Low
Rivers and Coastal The site is within Flood Zone 1 not shown to be
aft risk of flooding from rivers or seq.

High

The long-term flood risk for surface water is
classified as ‘very low' to 'High' at the site.
Surface Water Surface water flood depths are shown to
exceed 900mm in the northwest corner. Design
of levels and drainage will need to ensure the
site is safe without causing flood risk elsewhere,
and ensure safe access or egress.

Medium

BGS records found the site to be situated
above varidble permeability strata, and
boreholes found groundwater between 1.87-
Groundwater 2.34mbgl.

Further winter groundwater monitoring would
indicate maximum groundwater levels to
account for in the detailed level and drainage
design.

Low

There are no surface water sewers within the
Sewers areq, and no reports of sewer flooding have
been found.

In view of this information the risk of flooding
from this source is deemed to be 'Low’.
None

Artificial Sources The site is not shown to be at risk of flooding

due to artificial sources.

2.4.2 The site is considered to be vulnerable to surface water flood risk, however the proposed level and
drainage design for the proposed development will be designed in order to provide capacity up to the
design event and provide consideration of potential exceedance routes, so as to not increase the risk
of surface water flooding on or off the site.
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3 FROFOIED DEVELOPMENY

3.1 Description of Development

3.1.1 The proposed development will involve the the demolishment of an existing building, and the
construction of 5 residential properties, with associated landscaping as demonstrated within Appendix
A

3.1.2 The type of development falls within the ‘More Vulnerable' classification (Flood Risk and Coastal

Change Table 2) and is appropriate in Flood Zone 1 (Flood Risk and Coastal Change Table 3).

Essential Highly More Less Water
Infrastructure Vulnerable Vulnerable Vulnerable Compadtible
Flood Zone 1 & & ¢ &
Flood Zone 2 < Exception Test i & ¥
Required
Flood Zone 3a¥ Exception Test EN Exception Test & <&
Reqguired + Required
Flood Zone 3b* | Exceptions Test X X X $Y
Required *
ba paymitied

3.1.3 The proposed development will increase the hardstanding area of the site; however SUDS measures will
be used in order to prevent any increase in the rate of run-off generated by the site.

3.1.4 The post-development impermeable/hardstanding area has been determined to be 1,057m2 (0.106Ha).

3.1.5 The use of Sustainable Drainage System (SuDS) methods and techniques (where site conditions and
constraints allow) within the bounds of the site (whilst adhering to the SuDS hierarchy as stated within
Building Regulations (Part H) and The CIRIA SuDS Manual C753) will be used to provide a betterment of
surface water run-off compared to the existing site.

3.1.6 The specific Surface Water and Foul Water drainage proposals are detailed in Section 4 of this report.
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4 PROPOIED DRAINAGE STRATEGY
4.1 Surface Water
4.1.1 The SUDS manual and Building Regulations set out a hierarchy of drainage methods to ensure that

developments maximise the use of sustainable drainage techniques. The hierarchy favours infilfration
methods of disposal over other methods such as watercourse and sewers, as detailed below;

i. Utilise infiltration techniques
i. Aftenuate rainwater in ponds or open water features for gradual release
iii.  Aftenuate rainwater by storing in tanks or sealed water features for gradual release
iv. Discharge rainwater direct to a watercourse
V. Discharge rainwater to a surface water sewer/drain

Vi, Discharge rainwater to a combined sewer

Living Roof No Architect proposals are not conducive
fo green roof proposals.

Basins and Ponds (such as | No Not viable - lack of available space
Weftlands, Balancing Ponds, due to proposed site layout and
Detention Basins, Retention Ponds) existing trees.

Filter strips and swales Yes Viable, however limited by possible

high groundwater levels.

Infilfration Devices Yes Viable, however limited by possible

high groundwater levels.
- Soakaways

- Infiltration trenches and basins

Permeadble surfaces and filter | Yes As adbove, and permeadble surfaces
drains (such as gravelled areas would also provide a source of
and porous block paving freatment and shallow attenuation.

Tanked systems (such as oversized | Yes Viable, however limited by possible
pipes or cellular tanks) high groundwater levels should they be

used for infiltration and would require
mitigation against possible flotation
affects should they be used for
aftenuated runoff storage.

4.1.2 Site specific geotechnical testing indicates infiltration measures info the underlying bedrock are viable,
with a design soakage rate of 8.8 x 10> m/s used for the design of the surface water drainage system.
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Infiltration intfo the Clay deposits is not viable, given site findings by Southemn Testing. Therefore, it is
proposed that tanked permeable surfacing will capture and attenuate runoff at a shallow level that will
be discharged to the underyling permeable bedrock via ring soakaways.

The proposed drainage system will utilize 260m?2 of permeable block paving with a minimum sub-base
thickness of 450mm, with 2 No. ring soakaways infilfrating info the underlying bedrock, as detailed in
Drawing PL200. This will ensure that runoff is aftenuated at shallow depths af least 1.0m above
groundwater in the underlying bedrock, and infiltrated below the site.

Due to the presence of an area of surface water flood risk, level design has also been considered in
conjunction with the drainage design, to ensure that runoff does not drain off the site as a result of the
development, and that highway runoff cannot drain into the site drainage system. In addition,
exceedance will be directed to the north of the parking area and to the north-centre of the site, fo be
drained via infiltration. This will not impact on the proposed development, access or egress, or off-site.

The strategy above will ensure that there is no increase in the rate of run-off leaving the site, therefore
no increase in the risk of flooding from this source.

Treatment

The use of permeable paving will ensure that run-off from the site receives a level of freatment required
by the SuDS manual, with hydrocarbons being filtered by the aggregate and geotexfile layers.

In accordance with the CIRIA SuDS Manual C753 regarding methods for managing pollution risks, the
risk posed by surface water runoff to the receiving environment depends on the pollution hazard at the
sife {the source), SuDS treatment fechnigques (the pathway), and the sensitivity of the environment (the
receptor).

The simple index approach considers whether SuDS fechniques are appropriate for the site. The states
that for SUDS components to deliver adequate freatment, the total pollution mitigation index for each
confaminant type should equal or exceed the pollution hazard index.

The SuDS Manual outlines three categories of pollution hazard identification, which vary depending on
proposed land use, which are as follows:

¢ Total Suspended Solids (TSS).

e Metals (M).

e Hydrocarbons (H).

In accordance with C753 Table 26.2, the proposed land uses af the site are categorised as follows:

¢ Residential Roofs and non-trafficked areas — very low /155=0.2/M=0.2/H=0.05

¢ Low traffic roads and residential parking areas — low /T155=0.5/M=0.4/H=0.4

In accordance with C753 Table 26.3, the values of SuDS Mitigation indices are provided for permeable
paving:

e Permeable Pavement —TSS$=0.7/M=0.6/H=0.7
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4.2.7 As the pollution hazard index does not exceed any pollution mitigation index for any contaminant type,
the proposed SuDS methods will provide sufficient treatment for the proposed development.

4.3 Foul Water Drainage

4.3.1 An existing 175mm foul water sewer runs through the site. Investigation is required info the existing site
connection in order to ascertain the proposed connection arrangement for the proposed
development, however it is considered that a gravity connection to the existing public foul manhole
within the site is viable.Post development, there will be an estimated increase in peak foul water flows
t0 0.25 I/s (based on Sewers for Adoption).

4.3.2 The infrastructure and connection charges (OFWAT Charging Rules) place the onus on the sewerage
undertaker to reinforce their network should there no longer be sufficient capacity to serve the new
development. Funding for this is provided by revised charging arrangements for infrastructure and
connection charges for each dwelling constructed comprising a Network Reinforcement Charge and
Site-Specific Charges. The revised charging arangement (funded by the developer) covers alferations
to the Existing Sewer Network and the sewerage undertaker remains responsible for the cost of
reinforcing their Strategic Assets. The developer is responsible for connecting the development to the
public sewer network.

4.4 Climate Change

4.4.1 In July 2020 the Environment Agency updates the latest climate change allowances (available online
at https://www.gov.uk/guidance/flood-risk-assessments-climate-change-allowances), which supports
the NPPF in making an allowance for climate change within flood risk assessment. The adllowances
provide predictions of anficipated change for peak river flow by river basin district and peak rainfall
intensity.

4.4.2 The table below shows the anticipated changes in exireme rainfall infensity. For flood risk assessments,
both the central and upper end allowances should be assessed to understand the range of impact.

Total potential Total potential Total potential
Applies across all of change anticipated | change anficipated | change anticipated
England for the '2020s' (2015 | for the '2050s' (2040 | for the '2080s' (2070
to 2039) 1o 2069) to 2115)
Upper End 10% 20% 40%
Central 5% 10% 20%

4.4.3 Based on the latest allowances, an increase of 20% should be applied to peak rainfall fo this
development, with a review undertaken to determine the impact of a 40% increase.

4.5 Urban Creep

4.5.1 The effect of urban creep has been considered for the surface water drainage design. An urban creep
allowance of 10% on the proposed drainage strategy would result in minimal exceedance in the low
point of the site, but would not affect the development, existing or proposed buildings, or access and
egress.
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5.1 Proposed Maintenance Regime

5.1.1 Maintenance is required to ensure the long-term operational performance of the proposed surface
water drainage system.

5.1.2 The drainage system has been designed to minimise maintenance requirements; however a number of

key tasks will need to be undertaken so that the system remains in optimal condition. These operations

are summarised in the table below, along with the required frequency of works.

Drainage Syslem
feature

Proposed maintenance / remedial works

Required frequency
of works

Permeable Paving

Surface sweeping fo reduce silt and delboris
accumulation.

Every 8 to 12 weeks

Removal / management of weed growth

At least once ayear

Silt removal from permeable surfaces,
possibly involving raking out of joints,
redressing, removal and remedial works.

As required / to be
specified by
manufacturer

Monitoring of silt traps

Monthly for one
yedar, then annually

Inspection of components, rings and

Ring Soakaway sockaway. Cleaning as necessary Annually
Remedial reconstruction including .
. As required
replacement of geotexiiles
Diffuser units & catch Inspe‘c’rélon and addifional cleansing as Annudl
its, gully sumps and required.
P : - Year 1, Year 3, then
drains Desilting
every 5years
Pipework Jetting to clear blockages As required

5.1.3 The responsibility of maintenance regime will be determined by the Developer, by agreed appointment.

5.2 Permeable Paving / Diffuser Units

5.2.1 The areas of permeable paving are designed to allow infiltration of surface water run-off through the
joints in the block paving surface course and into the subbase below. The water is then collected and
discharged into the positive drainage system.

522 As part of the permeable paving system, diffuser unifs are used to discharge surface water run-off from
roof areas into the sub-base, as well as forming links between areas of permeable paving. These diffuser
units are small heavy-duty cellular units which allow more efficient discharge of surface water into the
sub-base base of the permeable paved areas.

5.2.3 The areas of permeable paving will require additional maintenance measures to ensure they operate
as designed. Failure in camying out this maintenance, could increase the risk of flooding. The additionall
measures are as follows:
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e Periodic surface sweeping to reduce silt and debris accumulation. The permeable surfaces
should be swept at least every 8 to 12 weeks with additional sweeps in the autumn to clear
fallen leaves

¢ Removal / management of weed growth, as required. Typically, once or twice a year for
regularly used areas

e Periodic silt removal from permeable surfaces as described by the manufacturer. If any areas
are showing signs of ponding, they shall be dealt with by raking out the joints and redressing.
The entire surface shall be monitored and when there are signs of excessive siltation resulfing in
poor drainage over the whole area, the blocks shall be taken up and a replacement of
bedding layer and geotextile shall be undertaken

e Redressing of joints on the block paving as required

o Cafchpits upstream of diffuser units, should be emptied and inspected on the same regime as
all catchpits specified previously set out in this document

53 Ring Soakaway

5.3.1 Infiltration systems will require regular maintfenance in order to ensure continued full operation of the
system. The design should include monitoring points where the water level can be observed, as well as
the infiltfration surface.

5.3.2 The life cycle and operation of the features will depend on the frequency of maintenance and the risk
of sediment entering the system.

5.3.3 The lined infiliration features will require additional maintenance measures fo ensure it operates as
designed. The additional measures are as follows:

Monitoring of silt traps and rate of sediment accumulation, monthly in the first year and
then annually.

¢ Annual monitoring of soakaway to ensure emptying is occurring.

e Annudl inspection for sediment and debris in pre-treatment components, and inside of
concrete manhole rings. Removal of sediment and debris as required.

e Annudl (or as reguired based on inspections) cleaning of gutters and any filters on
downpipes.

¢ Remedial works to reconstruct soakaway if performance deteriorates or failure occurs,
including replacement of clogged geotextiles.

5.4 Remedial/Repair Actions

5.4.1 Significant stform events may cause considerable damage to SuDS and their associated components.
As such, it may be necessary to inspect and carry out essential recovery works to return the feature to
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full working order.

5.4.2 Resetfting of uneven blocks by liffing block area, removing bedding material and relaying to mafch
original design are all actions which may need to be undertaken.

5.5 Accidental Spillages

5.5.1 It is not envisaged that any materials are to be stored onsite once the development has been
completed, which could cause maijor spills and potential pollution issues within the drainage system. If
this situation alters in the future consultation with a specidlist will be required in order to confirm if any
upgrades o the existing system are necessary.

5.5.2 Minor spillages of fuels and oils will be dealt with by the permeable paving and deep trapped gullies,
by bio-degrading and collecting the hydrocarbons respectively.

5.6 Future Alterations to the Development

5.6.1 Any future alferations to the permeable paving should be confirmed by a specialist. Where possible any
future services are to avoid being located through areas of permeable paving. If new services are
required to run through areas of permeable paving, services should be installed below the depth of
permeable paving with the permeable system reinstalled above.
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6.1.1 The proposed development will not result in any increase in runoff from the site, and therefore will not
cause an increase in flood risk offsite.

6.1.2 Post development foul water flows will confribute an increase to the sewer network compared to the
previous use — it is expected that the foul sewer flow will be 0.25/s.

6.1.3 The effects of climate change have been considered in the design of the proposed surface water
drainage system, to ensure there is no off-site impact.
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7.1.1 This site-specific drainage strategy report is based on Flood Maps, Public Sewer Records, BGS records,
site-specific geotechnical information, and consultation with the Lead Local Flood Authority.

7.1.2 The existing site consists of a rear garden and side entrance for the existing property.
7.1.3 The site slopes between 3.02m and 5.37m AOD, falling towards the centre of the site.

7.1.4 The site area is 0.279Ha and has an impermeable area of 0.042Ha, which will increase to 0.106Ha as a
result of the development.

7.1.5 The proposed development comprises the construction of 5 residential properties with associated
landscaping, access and parking.

7.1.6 The development lies within Flood Zone 1, however is af high risk of surface water flooding, associated
with a localised low point within the site location, which will be addressed by a combination of the
proposed levels and drainage design to mitigate the risk of suface water flooding to the proposed
development.

7.1.7 The existing run-off from the site is assumed to drain via the foul sewer upon preliminary assessment of
the existing drainage infrastructure.

7.1.8 Post-development surface water run-off will be managed through sustainable drainage measures, with
the installation of permeable paving and 2 No. ring soakaways fo infiltrate runoff from the proposed
development.

7.1.9 The wastewater from the proposed development will discharge to the public foul sewer network, with
connection arrangement to be confirmed subject to site investigation. A gravity connection to the
existing foul sewer manhole on site is considered to be viable.

7.1.10  The completion of the development will not increase flood risk on or off the site.

7.1.11  In conclusion, this development is suitable with regards to flood risk and surface water drainage.

Roy Daniells 22
Sunnymead Farm, North End Road, Yapton BN18 0DL

ARUN DIS‘;ACA&{HN%Q%/LWZHPL



ARIGHT PLAN T n

eM
7%

100 Site Location Plan

101  Existing Topography & Overland Flow Routes
102 Impermeable Areas Comparison

200 Conceptual Drainage Strategy

Roy Daniells 23
Sunnymead Farm, North End Road, Yapton BN18 0DL

ARUN DIS‘;ACA&{HN%Q%/LWZHPL



>

H

UN DISTRICT COUNCIL Y/57/21/PL

N
s N

-SITE LOCATION LEGEND-
s Site Boundary - 2,792 m? (0.28 Ha.)

Site Grid Reference: SU 98129 04367

Z
24

ereses

7

%

e
[

P

wesee,

A

7
s,
oy

rsrss.

,,,,,,,,
44,
Wi d

vergpeny
2

o

NOT SO
H N A N N

This map is based on or reproduced from Ordnance Survey
material with the permission of Ordnance Survey on behalf of
the controller of Her Majesty's Stationary Office (¢} Crown
Copyright. This drawing is based upon Ordnance Survey
mapping - BPC accept no liability for any inaccuracies with the
data. (¢} Crown Copyright 2020. All rights reserved.

Rev] Amendments Date

%

BRIGHT PLAN Vs

port Pl ing and ture Design C
2 West Barn, Norton Lane, Chichester, West Sussex PO20 3AF
Tek 01243 210418

www.bpcivils.co.uk enquires@bpcivils.co.uk

Drawing Status PLANNING

Client
Roy Daniells
Project
Site Location Plan
Drawing Title

Sunnymead Farm, North End Road
Yapton BN18 ODL

Scale Date Drawn By Checked By
1:750 |Feb2021| DJL MJA
Drawing No. Rev.

D1958-100




A3

it alb other

Spot Level

Gradient Arrow
High Point
Low Point 2.

Contour (Primary)

Contour (Secondary) 3.
ontours are only as accurate as the initial land survey
nformation. Contours are approximate only and spot levels
4

: may vary slightly on site.

R R R R

AR \\

\\\\\\\ \\\\\\

SRR

R

SRR

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\>

MMM

ety N R SR ER RS e
W ANTANEAIDYS
S AT TN TN s
ToAWSTRIY N Y ONEE WAL

YT
NH

This map is based on or reproduced from Ordnance Survey
material with the permission of Ordnance Survey on behalf of
the controller of Her Majesty's Stationary Office (¢} Crown
Copyright. This drawing is based upon Ordnance Survey
mapping - BPC accept no liability for any inaccuracies with the
data. (¢} Crown Copyright 2020. All rights reserved.

Rev] Amendments Date

g,

ZZ

7,

BRIGHT PLAN O

Transport Planning and Infrastructure Design Consultants

2 West Barn, Norton Lane, Chichester, West Sussex PO20 3AF
Tel: 01243 210418

www.bpcivils.co.uk enquires@bpcivils.co.uk

U Drawing Status
e A\ ,
NN \\\\\\\\\\\\\\\\\\ PLANNING
& ; Client

-5

\\\\\‘\\\\\\\\\\\\‘\

Roy Daniells

SRR

Project

Overland Flow Routes

Drawing Title

Sunnymead Farm
North End Road, Yapton BN18 0DL

Scale Date Drawn By Checked By
1:250 ([Mar2021 DJL LDF
Drawing No. Rev.

1:250  (VITT{IUIT]
@ 0

N S S D1958-101 i

HUN DISTRICT COUNCIL Y/57/21/PLE

>



>

1:500 | UL
@A3

H

RIS AR

Site Boundary Area
TOTAL = 2792m?

Existing Impermeable Area
TOTAL = 415m?

Proposed Impermeable Area
TOTAL = 1057m?

=
Y
RO
o
oA

N

A
e
e

1500 [TTTTT | |
0 5 10
UN DISTRICT COUNCIL Y/57/21/PL

iy
Grrrrs.
e

P
P2

%

on,

7
P
s
4
ctrsrers
P
A

o
1
A
%

This map is based on or reproduced from Ordnance Survey
material with the permission of Ordnance Survey on behalf of
the controller of Her Majesty's Stationary Office (¢) Crown
Copyright. This drawing is based upon Ordnance Survey
mapping - BPC accept no liability for any inaccuracies with the
data. (¢} Crown Copyright 2020. All rights reserved.

Rev] Amendments Date

BRIGHT PLAN ©

Transport Planning and Infrastructure Design Consultants
2 West Barn, Norton Lane, Chichester, West Sussex PO20 3AF
Tel: 01243 210418

www.bpcivils.co.uk enquires@bpcivils.co.uk

@

Drawing Status P LAN N | NG

Client
Roy Daniells
Project
Impermeable Areas
Drawing Title

Sunnymead Farm
North End Road, Yapton BN18 0DL

Scale Drawn By Checked By

Date
1:500 |Mar2021| DJL LDF

Drawing No. Rev.

D1958-102 -




>

-LEVELS KEY- -SURFACE WATER STRATEGY-

Proposed Spot Level . zﬂg;c;:;t;r;!sposal should be managed in view of the

Indicative Finished Floor Levels 1. Infiltration
2. Watercourse
Overland Flow Arrow 3. Public Surface Water Sewer(s)

i "y IS . SIS PETE

Site Low Point

«  Site-specific geotechnical testing found poor infiltration

characteristics in the Clay deposits, however the Chalk 2
-DRAINAGE KEY- Bedrock yielded soakage rates of 8.8 x 10 m/s. -
Groundwater was found at 2.3mbgl, and is predicted to rise
¥y~~~ Proposed Surface Water Drain

to up to 1.6mbgl below the impermeable Clay deposits.

Proposed Surface Water Manhole

« Itis proposed to utilised permeable block paving with 450mm 3.
% No. Tradi B oak §-Xpmmnpammrinnn Rodding Eye (Below Ground) subbase, to attenuate runoff at shallow levels.
A £ NG, HE3GRIGH2 KN OOaRaways
N N . . ’ _ N g= 8y e Captured runoff will be conveyed from the permeable
............................................................................................. { e 2 Ring Diametes . —corrsemars Traditional Ring Soakaway (1.2m Dia.) pavement and surface water drainage system 1o the 2 No.
. A 2.4 x 2 4 Pt Dimensions R 1.2m Dia. ring soakaways, with a driving Head ensuring 4
.................................................................................................................................... M @ . . . infiltration into the underlying strata.
) § . POC rings to be parforated from 450sq Storm Road Gully (Single/Double)
: P ’ b o i i W The drai trat has b designed fc t
3 .6m agep. to infitrats intc Tanked Permeable Pavement (260) " 1in100 year stomm ovent, withthe allowance of 40% for
Existi - H } o erivin ermaabte sirata Block Paving, 450mm thick subbase " t ’ :
isting public foul sewer, as ! 3 Undenying permseaiie st - ; climate change.
- identified by Southern Water sewer e Tradiiona! construction and tanked oo s wr e e 10.0m Soakaway Buffer ) ) )
ds. Contractor to investigate ) $ wermnieshie payv @ o Drovid »  The proposed drainage system has incorporated level design
records. Con t C v} s LENNeaHe pav&aimm 1] Drevice s Desssimasaa e EXisting Foul Water Drain/Sewer to ensure no runoff from the development off-site, and no
; : further to determine line and level storage above groundwaier levels S o runoff from the highway to the site. In addition, localised low
: fee| full coordination to inform new foul | ¢ § _ Qs owmeae Existing Foul Water Manhole points within the parking area and to the centre-north will
et " . E . . . provide overland storage in an exceedance event.
connection X ‘\ e ~»~  Foul Water (Private Drain/Public Sewer)
H § ) T - \\\\ Proposed Foul Water Manhole -FOUL WATER STRATEGY-
L e e R R 3 SRUMMIIRRNR o * : : : .
?\\\\\\\\\\\\\\\\\\\\\\\\\ KR m\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m ¥ \\\\\\\\\\\\\\\\\\\\\\\\\\\\ R ; : v aw ow o o x o 3.0m Southern Water Sewer Easement *  Foulwater disposal should adhere to the following hierarchy;
\ a N 3 .
h } 1. Public Sewer
\\\ ) ] ] EXISTING DRAINAGE ON SITE UNKNOWN. 2 Private Treatment Plant
H 3 3. Septic Tank and Drainage Field
Mode 8 THE CONTRACTOR IS RESPONSIBLE FOR DEALING WITH THE 4 CEQSW,I 9
\\\\ CL 4300 EXISTING DRAINAGE INFRASTRUCTURE AND REPORTING
3 N .
N\ w3548

CONNECTIVITY & CONDITION TO ENGINEER.

There is an existing 175mm foul water sewer through the
centre of the site.

TOPOGRAPHIC SURVEY TO ARBITRARY DATUM AND GRID. S“\} N _‘\ & Q \ S N \ N §‘“\
S CONFIRMATION OF LEVELS AND POSITIONING TO ORDNANCE e |t is therefore proposed to discharge to the foul sewer via a 3\“\‘ S \\(\\\S S § \S § N \\ 3
3 SURVEY DATUM AND GRID REQUIRED PRIOR TO DETAILED connection to the existing manhole, subject to Southern N Send R WY s o
.: DESIGN. Water S106 Connection Approval.
{ N
e N
"} % This map is based on or reproduced from Ordnance Survey
3 N
3 § material with the permission of Ordnance Survey on behalf of
Y § the controller of Her Majesty's Stationary Office (¢} Crown
3 . § Copyright. This drawing is based upon Ordnance Survey
g N § mapping - BPC accept no liability for any inaccuracies with the
; ; . 4 E O R ) Tanked pem’:eab!e hinck § data. (¢} Crown Copyright 2020. Al rights reserved.
3 A .
3 \ . ; Ch 3.7 = : L pavement with 450mim §
3 N 0700 subbase to attenuate runofl N
3 N 7
RN ) above groundwater ievels, X
L N . N
O & ' o \ Farmation l2velio vary fo §
3 ¢ Node 4 : it areund orofile N
s‘% B \ 2 suit ground profile N
o : R CL 3700 N
N : 3, 5705 N
A } N Rev] Amendments Date
2
e
Al

e BOBL

3

750

AR & Vo BE O A
ol 3298 \\\\\\\\\\\\\

1

|22 ; e

s Sy I

Soakaway location limited by
required clearances:
- Structures 10.0 metres
- Boundaries 2.5 metres
- Road 5.0 metres SN I FEY
Final location to be agreed SRiSHT pLAN 1\@§ W SS\\-“

with Building Control.

Transport Planning and Infrastructure Design Consultants

Db 4.250 ~
I, 3.350

node 3
ﬁ% oL 3,700

3000

, wns 7 KBS

ArH 2 West Bam, Norton Lane, Chichester, West Sussex PO20 3AF
| Clea_ra_nce fror_n bmldlng _ ok 01243 210418
R maximised whilst remaining www.bpcivils.co.uk enquires@bpcivils.co.uk
: 3 \\\\\q outside of RPZ Areas —
Crossover level design N rawing Slalus PLANNING
. ; N
in accordance with § =
WSCC Requirements, to RN N Client
' 3 RTINS N .
revent runoff to or from i % \\\\\\\\\\“\\\\\\\\\\\\\\\\\\\ +8 A0 Roy Daniells
p SRR — " " Y Al
the highway to the site AN : Existing Drainage on site to be fully N ~ ‘\;\:V
— . - established. DR -
Lo The Contractor is responsible for Project
Southern Water Sewer '6.175m' dealing with the existing drainage Conceptual Drainage Strategy
Protected Strip - 3 metre infrastructure and reporting
s clearance from existing sewer copn_ectlvn)_/ & condlt_lon to Engineer.
e o i Existing building drainage and foul Drawing Title
: ! connection to be removed.
Foad gullies {o caplure and ™
corvey runoff oem acoess

Sunnymead Farm
North End Road, Yapton BN18 0DL

road to the drainage system
due io iocalised fow point

Scale Date Drawn By | Checked By
; 1:250 |Apr2021| DJL MJA
1;2:‘50 LLLLJ LLLL| | | | I I Drawing No. Rev.
...... ! B @m 0 2 4 6 8 10 m ) )
HUN DISTRICT GOUNCIL Y/57721 i D 1 958 2 00




an

ARIGHT PLAN v

L DDA T
APPENDICES
M RINLAREERES

;1111

Roy Daniells 24
Sunnymead Farm, North End Road, Yapton BN18 0DL

ARUN DIS‘;ACA&{HN%Q%/LWZHPL



RARIGHT MLAN

Appendix A Preliminary Site Layout
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Appendix B Topographic Survey

Roy Daniells 26
Sunnymead Farm, North End Road, Yapton BN18 0DL

ARUN DIS‘;ACA&{HN%Q%/LWZHPL



N

scale 1:200
Om 1m 2m 5m 10m

\
\
N\
N
7777777777777777777777777777777777777777777777777777777777777777777777777777777 N
\
\
\
N
\
\
\
\
3B5P :
House 1 A
N
N
\
2B4P '
House 2 {
4877
284P House 5
House 3
‘\
\ 284
House 4
4877
- House 6
™~
hS
4877
House T

key plan 1:500

key:

Grass {laid as turf to front garden and turfed
or seeded to rear gardens)

Native shrub planting 'buffer zone'

N
Road surface

=
\\\\\\\\\\\\\\\\\\\ S
3 .
\\\\\\\\ .
SRR

Permeable block paving to car park bays and
scooter/ motorcycle bays

Shingle / gravel driveways and forecourts

PCC slab paving to terraces and pathways

Black bitmac pedestrian surface with
Conservation pin kerb to back edge where

required
Existing trees - various sizes and types retained

Tree root protection areas {TRPA)

o,
i,
R
RN
N
: R
o N N
N
N N Existing trees - various sizes and types to
N \ . be removed
Al b o
N N Lo
\ ;
\ “ Exi§1in'§ ‘\ Proposed new trees / replanted existing trees
- { N “ storage shed |
N N “ " to be .
Nt N e . ‘: demolished 3 Existing shrubs/ small trees to be retained
> > ™ B D s : and relocated on the site
: Omamental shrub / ground cover planting /
climbers
RN
SR
~
< N ~re e o Boundary Treatments:
E ~ Y
N\ N i
N A Existi . . R 1.8m high venetian timber fence between
\ \ xisting swimming dwellings with matching timber gate,
| 3 — pool to be hedgehog holes to be provided
e o ~ demolished and
~ i
H N o " infi . . .
N N Py AN infilled ]\ 1.1m high timber picket gate
v e .
' R ¢ { \ H Tt Y e C ol e A S
3 { ! \ . H e T
B } { Existing poly - N e
\ n + tunnel to be - Existing e N o
. S N H { demolished N properlty to be H . N Garden Furniture:
N N \', H N demolished H ~ L
N N [, B T o
N S ) ~ . Nominal 1.8 x 2.4m timber shed, min. ridge
\I' - N Iy el l: height 2.14m with window on concrete slab
AN N\ Tl e f: base. To meet SBD standards.
H .\
‘“ :.-\ """ e N 200 litres min. water butt with rainwater
AY collection and overflow, providing min.
average of 30L
~
N N N
. \ N Services:
\ y N o
00.00 Existi
. | . G xisting level
N N N
N ) \\ +00.00 Proposed level
T
R ; : \
; B N
. - b N ~y \ Refer to:
\ R N T_P T - . ~ p H N e Shaw Colegate Land & Building Surveyors Topographic
\ - ¢ SR : S S S B Survey 06618_TOPO, June 2018
\\ i ¥ ! $or \ e  Terrafirma Landscape Design and Ecology, Tree
\'\ N ~ A ~ Nob e Constraints Plan LD1445-ARB-DWG-001, Preliminary
X H N - R < R
\\‘ aa o H \. L « Ecological Apprisal LD-1445-ECO-REP-001, Site Habitat
\\\ § i 3 SR i Plan LD1445-ARB-DWG-001
\\ H \\ . e rgp Transport Planning and Infrastructure Design
\ S A =) o N Consultants, Visibility Splays and Vehicle Swept Path
\ R - &
\\ N S . \\"\\\ ) Analysis dwg. 2018-4297-001
He TR -
\\‘ § 5 i " - S . N AY 3 \\\\\\\\\\\\\\\\\\\\\\\\\\‘ e RF Environme-ntal, Noise Impact Assessment Technical,
\\ i ! FAN RSN S e N * N : RFE-0205-18-01 July 2018
\\\ PN v R \'\i\\\\\\\\\\\\\\\\\‘\\\\\\\ A \ N
f R D . 3
\\ : AN - 4 SRR ~ 5
H N R ~ - N AN o
N e glELD T e \ N
LR o . \
o S e N
Tt N AC K T < N
g T R N
N
S

{  ACCES

o

Estimated window
location at first floor

by |check| date

Rev. Description

REVISIONS

This drawing is copyright of Cover Storey Architects LLP

proposed site plan 1:200
Revision: Status:

Drawing no.:
PLANNING
All dimensions must be verified on site prior to construction

P125

Cover Storey Architects LLP The Studio, 18 St Georges Avenue, Havant PO9 2RX
info@coverstorey.co.uk www.coverstorey.co.uk

Project no.:
Checked by Date
Do not scale this drawing except for planning application purposes
Tel. 02392 006266

Project name:

Sunnymead Farm, North End Road, Yapton, Arundel BN18 ODL 18010
Scale @ A1 Drawn by

DJS 07.2018

1:200 JB

Drawing name:
Proposed Demolition and Tree Removal Plan

ARUN DISTRICT COUNCIL Y/57/21/PL



ARMGHT PLA

Appendix C Geotechnical Information

Roy Daniells 27
Sunnymead Farm, North End Road, Yapton BN18 0DL

ARUN DIS‘;ACA&{HN%Q%/LWZHPL



§\§§§ outhern Testmg ST Consult@i Start - End Date Project ID: Hole Type: WLS03
| 07/11/2018 113840 WLS Sheet 1 of 1
. Co-ordinates: Level: Logger:
|Pr01ect Name: [Sunny Mead Farm Remarks: ﬁi
| A Sunny Mead Farm, North End Road,  |Groundwater encountered. Preliminary BRE 365 Test performed in exploratory
Location:
Yapton, Arundel, BN18 ODL hole.
Client: Mr. Roy Daniells
S | d Insitu Testi s 2 i
Well Wgter amp eo ane nefy esne £2 Thickness Legend Depth Stratum Description
Strikes| Depth (mbel) | Type Results - £ {m) {m bgl)
= Grass over dark brown fine sandy clayey TOPSOIL .
A (0.20) ) . .
RN 0.20 with rare roots and brick fragments. .
A t ’ Firm, friable, desiccated, mid brown, fine sandy ]
o CLAY with occasional roots and rare flint gravel. .
o (1.40) E
1.00 HP UCs(kPa)=30.0 1
. From 1.10m - Becoming less friable with depth ]
. s ]
- 1.50 HP | UCS(kPa)=130.0 =
g 1.60 .
= WEATHERED CHALK recovered as cream silty clayey ]
o GRAVEL. Gravel is fine to medium, extremely weak .
" to very weak, subrounded to subangular CHALK i
= with rare flint. ]
’ . 2.00 HP UCS(kPa)=140.0 2
SEh 4 (1.40) .
e A ]
3.00 End of Borehole at 3.00m 37
4
5 —
Hole Details Casing Details Waterstrike (m bgl) Standing/Chiselling (m bgl)
Depth (m bgl)| Dia. (mm) [Depth (m bgl)| Dia. (mm) Date Depth Strike] Depth Casing|Depth sealed| Rose to: [Time (mins)[ From To Time Remarks
3.00 150 2.60 2.34 30
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§ Sauthern Testing

Southem Testing: Keeble House, StuartWay, East Grinstead, West Sussex RH194QA
ST Corsult Twigden Bams, Brixworth Road, Creaton, Northanpton NN6 8NN

@% &Y Consut

Summary Sheet
Results of Preliminary Falling-Head Soakage Tests
Site : Sunny Mead Farm, North End Road, Yapton, Ar4 ] ob No: 13840
Client: Roy Daniells O S Reference: SU 98191 04366
Tested By : AARA Engineer: NH Test Date : 07/Nov/2018
Soakage
Hole Test Hole Rate for Soakage Rate Water Level
No No Depth EachTest for Each Hole at Finish of Test Remarks
m litre/m? /min | litre/m? /min misec
Pit was not emptied; |Exploratory hole
WLS02 [ No1  3.00 0.025 0.025 4.19E-7 [Non compliant value |collasped during 2 and 3
was calculated. hour reading.
Pit was not emptied; | Depth to existing
WLS03 [ No1  3.00 6.59 5.25 8.75E-5 |Non compliant value |ground water level was
was calculated. 2.34m.
Pit was not emptied;
WLS03 | No2  3.00 5.89 Non compliant value
was calculated.
Pit was not emptied;
WLS03 | No3  3.00 5.25 Non compliant value
was calculated.
Pit was not emptied; | Depth to existing
WLS04 [ No1  3.00 19.82 10.13 1.69E-4 [Non compliant value |ground water level was
was calculated. 1.87m.
Pit was not emptied;
WLS04 [ No2  3.00 11.63 Non compliant value
was calculated.
Pit was not emptied;
WLS04 [ No3  3.00 10.13 Non compliant value
was calculated.
Mean Value of All Calculated 5.13 8.56E-5
Soakage Rates : litre/m? /min misec

ARUN DISTRICT COUNCIL Y/57/21/PL



Southem Testing: Keeble House, Stuart Way, East Grinstead, West Sussex RH19 4QA
ST Consult Twigden Bams, Brixworth Road, Creaton, Northanton NN6 8NN

Preliminary Falling-Head Soakage Test
Test Hole No:  WLSO03
Test No: TestNo 1 (Initial)
Time from Filling to Maximum Water Depth, minute
0 2 4 6 8 10 12
0.0 ' ' ; ' ;
i —a—Test Results
05 +
Max Water Depth
1.0
e e N e et e+t L0 WO
[} :
&8 154
5
wn
2 ¢ < e 4 s+ e e ¢ e e e e e e o Y AT
> L
8 20 +
5 2
z
=]
o
Qo 25% Max Water
L e r oooo s oooe 0 oo oooo 0 moor o oooo 0 o oD ¢ Toon 0 TS ¢ OoO0 0 TN OO0 ) WOor ¢ oD e oo 0 Mo ¢ Gooo ) o fooooo s ooon 0o oo
o 25+
[
o
1 Botom of Hole
3.0 ooooso vooooos woooooss ooooonc  cownnne  comonnd GoND GO0 SOONOD UNOONGN NOGNONN  NODDNON  SOODONS  O0ODND CORNN0D 0000000
3.5
Diameter of Borehole, m 0.150 Depth to Water at Start of Test, m 0.700
Depth to End of Borehole Casing, m Max W ater Dropdown during Test, m 1.640
Depth to Borehole Base, m 3.000 Total Soakage Test Time, min 10.0
Depth to Top of Permeable S oils, m Mean Internal Discharge Area, m? 0.715
Depth to Groundwater Surface, m 2.340 Discharge Rate, litre/min 4,711
Depth to Top of Granular Fill, m Soakage Rate, litre/m? /min 6.59
Voids Assumed within Borehole, % 100% BRE Soail Infiltration Rate, m/isec 1.10E-04
Comments:
Water level fell to 50% -- 25% max water depth, calculations were based on actual fall of water level achieved.
Result not compliant with BRE365 requirement since water did not fall to 25% max water depth.
Client: Roy Daniells J ob No: 13840 |Test Date:  07/Nov/2018
ARUNDISTRICTC‘P@@E@;MWLS unny Mead Farm, North End Road, Yapto| Tested By: AA/RA | Engineer: NH Fig. S2




ST Consult Twigden Bams, Brixworth Road, Creaton, Northanton NN6 8NN

Southem Testing: Keeble House, Stuart Way, East Grinstead, West Sussex RH19 4QA e

ARUNDISTRICTC‘P@@E@;MWLS unny Mead Farm, North End Road, Yapto| Tested By: AA/RA | Engineer: NH

Preliminary Falling-Head Soakage Test
Test Hole No:  WLSO03
Test No: TestNo 2 (Repeated)
Time from Filling to Maximum Water Depth, minute
0 5 10 15 20 25
0.0 ; ; ' ;
i —a&—Test Results
05 +
Max Water Depth
e et oo oo 158 MG Wt
)
Q
£
35
wn
2 ¢ e e+ e e 4+ e e+ e e 4+ e ) WARE
>
2
Gl
z
=]
o
< o AT e A
c mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
B 25+
[
o
i Batiom of Hole
3.0 fooooso wooooos wooooos ooooonc  comnnne coomnnn oo GO0 COOONOD UONONNG NODGNON  ROODONN  RX0ONNS  CORNNND C00000 0000
3.5
Diameter of Borehole, m 0.150 Depth to Water at Start of Test, m 0.700
Depth to End of Borehole Casing, m Max W ater Dropdown during Test, m 1.640
Depth to Borehole Base, m 3.000 Total Soakage Test Time, min 20.0
Depth to Top of Permeable S oils, m Mean Internal Discharge Area, m? 0.715
Depth to Groundwater Surface, m 2.340 Discharge Rate, litre/min 4.211
Depth to Top of Granular Fill, m Soakage Rate, litre/m? /min 5.89
Voids Assumed within Borehole, % 100% BRE Soail Infiltration Rate, m/isec 9.81E-05
Comments:
Water level fell to 50% -- 25% max water depth, calculations were based on actual fall of water level achieved.
Result not compliant with BRE365 requirement since water did not fall to 25% max water depth.
Client: Roy Daniells J ob No: 13840 |Test Date:  07/Nov/2018
Fig. S3




Southem Testing: Keeble House, Stuart Way, East Grinstead, West Sussex RH19 4QA
ST Consult Twigden Bams, Brixworth Road, Creaton, Northanton NN6 8NN

Preliminary Falling-Head Soakage Test

Test Hole No: WLSO03
Test No: TestNo 3 (Repeated)

Time from Filling to Maximum Water Depth, minute

0 5 10 15 20 25
0.0 ; ; ' ;
i —a&—Test Results
05 +
Max Water Depth
1.0
75% Max Water
E mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm peees
[} :
&8 154
5
wn
I <+ e e+ e < e+ e e+ e e+ e+ S WBEGE
> L
8 20 +
5 2
z
=]
o
o 25% May wraer—A
LT P s oaman L mann nannn L Aman Lt s amnn L e - mARe L SRR T AR S AARA L MY S AAAR L WARS P RRAN Y AARR % WA S RRAR b WAR 2 ARAA L omnn R omane
B 25+
[
o
i Batiom of Hole
3.0 ooooooo  oooooor wosoooor  woomone 00000 0OOGON  GOOODOGD. 00000000 20000000+ 50000000 0000000 0000000 00000000 00000000 00000000 0000
3.5
Diameter of Borehole, m 0.150 Depth to Water at Start of Test, m 0.680
Depth to End of Borehole Casing, m Max W ater Dropdown during Test, m 1.660
Depth to Borehole Base, m 3.000 Total Soakage Test Time, min 20.0
Depth to Top of Permeable S oils, m Mean Internal Discharge Area, m? 0.720
Depth to Groundwater Surface, m 2.340 Discharge Rate, litre/min 3.778
Depth to Top of Granular Fill, m Soakage Rate, litre/m? /min 5.25
Voids Assumed within Borehole, % 100% BRE Soail Infiltration Rate, m/isec 8.75E-05
Comments:
Water level fell to 50% -- 25% max water depth, calculations were based on actual fall of water level achieved.
Result not compliant with BRE365 requirement since water did not fall to 25% max water depth.
Client: Roy Daniells J ob No: 13840 |Test Date:  07/Nov/2018
ARUNDISTRICTC‘P@@E@;MWLS unny Mead Farm, North End Road, Yapto| Tested By: AA/RA | Engineer: NH Fig. S4




RARIGHT MLAN

Appendix D Public Sewer Records

Roy Daniells 28
Sunnymead Farm, North End Road, Yapton BN18 0DL
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SEWER RECORDS PAGE 10F 2

KRS fEG% YARTON- W23
U blis T eHng Ay
250 |
Yopton
Sunnymec
W ot
YWE S
Maypole Park
c‘% 0.8, REF. The positions of pipes shown on this plan are baliaved to be correct, but Southem Water Services Lid acospt no responsibility
~i Drawn by rohandas in e event of ' ’
& in the event of inacouracy.
€ SUQBG4ASW wee Sesithern
Scale: 1:1250 : ;
_ _ . - WVater
. . Based upon Crdnance Survey Digital Data with the psrmission of the controlier of H.8.8.0. Crown Copyright Ressrved
Title:  310872_Sunny Mead Farm, North Date: 2710812018 ticence No. Wi 288530,

POYEEY
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SEWER RECORDS PAGE 2 OF 2

Nods Cover Invert Size Moterinl  Shope Node Cover Invert Size daterial  Shape Hode Cover invert Hize Moteriol  Shops Hods Covsr frvert Sizs Mokerdal  Shops
DIOIX 8.48 473 160 VG CIRC
0401X 4.58 2.8 175 il CIRC
12014 5.75 3.32 178 ¥ CIRG
y202% 5.38 313 175 Y CIRG
203X 4.08 2989 178 G CIRC
12045 4583 2.76 178 ki CIRC
1304% 3.94 2.49 175 Y CIRC
303X 3.87 223 178 e CIRG
1304% 3.92 2.48 178 Vo CIREG
1308% 4.08 2,48 175 NG CIRC
1308X 3.43 213 178 hisd CIRC
146X 3.87 2.3 178 Vo CIRC
403X 3.5 1.8 178 k3 CIRC
1404% 348 208 175 Vo CIRC
408X 391 3.8 160 Ct CIRC
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Appendix E ADC Consultation

Roy Daniells 29
Sunnymead Farm, North End Road, Yapton BN18 0DL
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RGP DESIGHN
Drainage Officer

Arun District Council

Application No. Y/33/20/PL

22 May 2020
Our Ref: NSTP/18/D1511

RE: SUNNYMEAD FARM, NORTH END ROAD, YAPTON BN18 0DL

2. Infiltration testing was completed in October and not in accordance with BRE365. The applicant will need to
carry out winter infiltration tests in strict accordance with BRE365, in the locations and at the depths of any
proposed infiltration structures. It is expected that this will include both shallow and deeper tests to account
for the permeable paving and the proposed soakaways. The testing should be undertaken in the months of
January/February when the ground is most saturated and above the recorded hlghest groundwater level (see

3. No groundwater monitoring data has been supplied; a full winters groundwater monitoring is required to
demonstrate the level at which groundwater peaks on the site. Inf|Itrat|on testing and by defauIt all infiltration
structures must have the|r base above this level. This is undarstood and we f olioy on t

4. Thereis a large low area to the north west of the site, this is shown as an area of surface water floodingina 1 in
30 event and greater on our mapping and is further evidenced in the topographical survey. We have no
evidence that this area currently floods beyond the anecdotal evidence of the current resident. There is no
historic mapping of any pond here. The four house terrace is proposed to be built in this area. There are no
clear references to ground raising, however the location of these properties is problematic either way.

a. If the intention is to build the properties in the low area with no ground raising (ground floor FFL
specified as +2.925 —is this AOD?) then the properties themselves will displace any potential water

\“t‘ x\m
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storage that could occur here. In addition, there is a risk that the properties could be flooded due to

exceedance events of the proposed SuDS system.

ich appears to be the case from the elevations of the

then the ground level may be be
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be flooded themselves but could increase flood risk elsewhere.

icant

, the appl

ion
will need to fully assess the points raised above and provide evidence that there will be no detriment to the new

ject

In order to overcome our ob

bject to the proposed scheme.

o

is of point 4 we currently

On the bas

properties or existing infrastructure/properties as a result of this development

inded to approve the application despite the objection,

PCENGD?2 and PCENGDA4.

If the applicant is able to overcome our objection, or if you are m

then please apply the following standard cond

ions:

Kind Regards,

Dan Lytton

Engineer, RGP Design Ltd

Arun District Council
ARV EBRESS TS sApeh End Road, Yapton BN18 0DL

22 May 2020



Appendix F Causeway Flow Drainage Calculations

Roy Daniells 30
Sunnymead Farm, North End Road, Yapton BN18 0DL

ARUN DIS‘;ACA&{HN%Q%/LWZHPL



Bright Plan Civils File: D1958 Drainage Design.pfd Page 1
2 West Barn, Norton Lane Network: S1 Sunnymead Farm
Chichester Dan Lytton Yapton
PO20 3AF 14/04/2021 Surface Water Drainage Design
Design Settings
Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 2 Maximum Rainfall (mm/hr) 250.0
Additional Flow (%) 10 5 Minimum Velocity (m/s) 0.75
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 20.000 Minimum Backdrop Height (m) 0.200
Ratio-R  0.400 Preferred Cover Depth (m) 0.550
Ccv 0.750 Include Intermediate Ground v
Time of Entry (mins) 5.00 Enforce best practice design rules v
Nodes
Name Area TofE Cover Diameter Depth
(ha) (mins) Level (mm) (m)
(m)
¢ 13 0.006 4.150 0.650
v 12 0.006 4.150 0.650
S11 0.006 4.250 0.860
v 10 0.006 4.250 0.954
v 9 0.021 4.250 1.041
8 3.700 0.700
7 0.003 4.300 0.650
v 6 0.004 4.300 0.755
& 5 0.007 4.000 0.650
V4 0.007 3.800 0.650
3 0.013 3.700 0.700
¢ 2 0.014 3.900 1.008
N 3.700 0.874
Pipeline Schedule
Link Length Slope Dia USCL USIL USDepth DSCL DSIL DSDepth
(m)  (1:X) (mm) (m) (m) (m) (m)  (m) (m)
1.005 1 IFEA 3.900 . 0.858 3.700 .33% 0.724
1.004 3.700 0.550 3.900 0.858
1.003 3.800 0.550 3.700 0.550
1.002 4.000 0.550 3.800 0.550
1.001 4.300 0.655 4.000 0.550
1.000 4.300 0.550 4.300 0.655
2.003 4.250 0.891 3.700 0.550
3.000 4.150 0.550 4.250 0.891
2.002 4.250 0.854 4.250 0.891
2.001 4.250 0.760 4.250 0.854
Link us DS
Node Node
1.005 2 1
1.004 3 2
1.003 4 3
1.002 5 4
1.001 6 5
1.000 7 6
2.003 9 8
3.000 13 9
2.002 10 9
2.001 11 10
Flow+ v10.1 Copyright © 1988-2021 Causeway Technologies Ltd

ARUN DISTRICT COUNCIL Y/57/21/PL




Bright Plan Civils File: D1958 Drainage Design.pfd Page 2

2 West Barn, Norton Lane Network: S1 Sunnymead Farm

Chichester Dan Lytton Yapton

PO20 3AF 14/04/2021 Surface Water Drainage Design

Pipeline Schedule

Link Length Slope Dia USCL USIL USDepth DSCL DSIL DSDepth

(m)  (@:X) (mm) (m) (m) (m) (m)  (m) (m)
2.000 iimiwooandd Ky 4150 RBGG 0.550 4.250 .34 0.760
Link us DS
Node Node
2.000 12 11
Manhole Schedule
Node CL Depth Dia Connections | Link IL Dia
(m) __{m) _ (mm) (m) _ (mm)

13 4150 0.650 iiGhG

9,

o

2 0
8 3.700 0.700  1u%d: 1
1
7 4,300 0.650 134G
oK@
0 1.000
6 4,300 0.755 1:1.000
§ |
0 0
5 4,000 0.650 i:GG <1§ 1
0 0

.

0 1003 Hi%G

Flow+ v10.1 Copyright © 1988-2021 Causeway Technologies Ltd
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Bright Plan Civils

2 West Barn, Norton Lane
Chichester

PO20 3AF

File: D1958 Drainage Design.pfd
Network: S1

Dan Lytton

14/04/2021

Page 3
Sunnymead Farm
Yapton

Surface Water Drainage Design

Manhole Schedule

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)
Safety Factor

Porosity

Node 1 Carpark Storage Structure

0.00000 Invert Level (m) 3.140
0.00000 Time to half empty (mins)

2.0 Width (m) 10.000
0.32 Length (m) 13.000

Node 8 Carpark Storage Structure

0.00000 Invert Level (m) 3.140
0.00000 Time to half empty (mins)

2.0 Width (m) 10.000
0.32 Length (m) 13.000

Node 1 Lined Soakaway Storage Structure

0.32000 Invert Level (m) 0.700
0.32000 Time to half empty (mins) 60

2.0 Ring Diameter (m) 1.200
0.32 Pit Width (m) 1.800

Node 8 Lined Soakaway Storage Structure

0.32000 Invert Level (m) 0.700
0.32000 Time to half empty (mins) 60

2.0 Ring Diameter (m) 1.200
0.32 Pit Width (m) 1.800

Node CL Depth Dia Connections Link IL Dia
(m) _(m) (mm) (m) _ (mm)
3 3.700 0.700  iiGd 11 1.003 305G L0
1\@/70
0
2 3.900 1.008 ::iM: 0 1

Slope (1:X)
Depth (m)
Inf Depth (m)

Slope (1:X)
Depth (m)
Inf Depth (m)

Pit Length (m)
Depth (m)

Inf Depth (m)
Number Required

Pit Length (m)
Depth (m)

Inf Depth (m)
Number Required

100.0
0.450
0.450

100.0
0.450
0.450

1.800

1.500

1.800

1.500

Flow+ v10.1 Copyright © 1988-2021 Causeway Technologies Ltd
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Bright Plan Civils

2 West Barn, Norton Lane
Chichester

PO20 3AF

File: D1958 Drainage Design.pfd
Network: S1
Dan Lytton

14/04/2021

Page 4

Sunnymead Farm

Yapton

Surface Water Drainage Design

Results for 1 vear Critical Storm Duration. Lowest mass balance: 99.69%

Node Event

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter

120 minute winter

15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
60 minute winter

Link Event
(Upstream Depth)
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
120 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
15 minute winter
60 minute winter

us

Node

13
12

=
O -

PN WPk UO N0 W

us
Node

e e i
O L N W

PN WPk UO N0 W

Node
Vol {m3)
0.0269
0.0327
0.0451
0.0599
0.0842
3.4245
0.0215
0.0326
0.0426
0.0649
0.0895
0.1075
3.6138

Flood Status
(m?)
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK
0.0000 OK

Velocity Flow/Cap Link

Peak Level Depth Inflow
(mins)  (m) (m) (I/s)

11 3.520 0.020 0.8

11 3.525 0.025 0.8

11 3.425 0.035 1.6

11 3.344 0.048 2.4

11 3.264 0.055 6.1

94 2.832 -0.168 2.2

11 3.668 0.018 0.4

11 3.571 0.026 1.0

11 3.382 0.032 1.9

11 3.198 0.048 2.8

11 3.060 0.060 4.5

11 2,968 0.076 6.4

59 2.913 0.087 3.5
Link DS  Outflow

Node (I/s)

3.000 9 0.8
2.000 11 0.8
2.001 10 1.6
2.002 9 2.4
2.003 8 6.0
Infiltration 0.6
1.000 6 0.4
1.001 5 0.9
1.002 4 1.9
1.003 3 2.8
1.004 2 4.5
1.005 1 6.2
Infiltration 0.6

(m/s)
0.705
0.403
0.519
0.682
1.062

0.313
0.491
0.635
0.764
0.575
0.720

Vol {m?3)
0.088 0.0123
0.136 0.0230
0.270 0.0303
0.401 0.0134

0.265  0.0728

0.067 0.0140
0.152  0.0364
0.217  0.0295
0.434  0.0326
0.336 0.1484
0.471  0.1018

Flow+ v10.1 Copyright © 1988-2021 Causeway Technologies Ltd
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Bright Plan Civils File: D1958 Drainage Design.pfd Page 5

2 West Barn, Norton Lane Network: S1 Sunnymead Farm

Chichester Dan Lytton Yapton

PO20 3AF 14/04/2021 Surface Water Drainage Design

Results for 30 vear Critical Storm Duration. Lowest mass balance: 99.69%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) {m) {m) (I/s) Vol(m3) (m?3)

15 minute winter 13 10 3.533 0.033 2.1 0.0429 0.0000

15 minute winter 12 10 3.541 0.041 2.1 0.0536 0.0000

15 minute winter 11 11 3.451 0.061 4.2  0.0775 0.0000

15 minute winter 10 11 3.397 0.101 6.2 0.1269 0.0000

180 minute winter 9 176 3.344 0.135 3.7 0.2067 0.0000

180 minute winter 8 176 3.344 0.344 3.7 10.1652 0.0000

15 minute winter 7 11 3.678 0.028 1.0 0.0340 0.0000

15 minute winter 6 11 3.588 0.043 24  0.0531 0.0000

15 minute winter 5 11 3.403 0.053 4.7  0.0709 0.0000

120 minute winter 4 118 3.326 0.176 23  0.2375 0.0000

120 minute winter 3 118 3.326 0.326 3.5 04898 0.0000

120 minute winter 2 118 3.326 0.434 45 0.6114 0.0000

120 minute winter 1 120 3.326 0.500 4.4  9.5775 0.0000

Link Event us Link DS Outflow Velocity Flow/Cap Link

(Upstream Depth) Node Node (I/s) (m/s) Vol {m?3)
15 minute winter 13 3.000 9 2.1 0.829 0.229  0.0308
15 minute winter 12 2.000 11 2.1 0.516 0.349  0.0460
15 minute winter 11 2.001 10 4.1 0.625 0.692  0.0631
15 minute winter 10 2.002 9 6.0 0.812 1.016 0.0277
180 minute winter 9 2.003 8 3.7 0.877 0.163  0.2198
180 minute winter 8 Infiltration 0.6
15 minute winter 7 1.000 6 1.0 0.404 0.169 0.0272
15 minute winter 6 1.001 5 23 0.631 0.384 0.0714
15 minute winter 5 1.002 4 4.7 0.756 0.546 0.0605
120 minute winter 4 1.003 3 2.1 0.712 0.331 0.0703
120 minute winter 3 1.004 2 3.1 0.514 0.236  0.3370
120 minute winter 2 1.005 1 4.4 0.648 0.328  0.2066
120 minute winter 1 Infiltration 0.6
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2 West Barn, Norton Lane Network: S1 Sunnymead Farm

Chichester Dan Lytton Yapton

PO20 3AF 14/04/2021 Surface Water Drainage Design

Results for 100 vear Critical Storm Duration. Lowest mass balance: 99.69%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) {m) {m) (I/s) Vol(m3) (m?3)

15 minute winter 13 10 3.537 0.037 2.7 0.0489 0.0000 OK

15 minute winter 12 10 3.547 0.047 2.7 0.0615 0.0000

15 minute winter 11 11 3.495 0.105 5.3 0.1339 0.0000

180 minute winter 10 176 3.433 0.137 1.8 0.1718 0.0000

180 minute winter 9 176 3.433 0.224 46  0.3429 0.0000

180 minute winter 8 176 3.432 0.432 4.4  14.0537 0.0000

15 minute winter 7 11 3.682 0.032 1.3 0.0389 0.0000

15 minute winter 6 11 3.595 0.050 3.1 0.0617 0.0000

15 minute winter 5 13 3.494 0.144 6.1 0.1936 0.0000

30 minute winter 4 22 3.446 0.296 7.0 0.3988 0.0000

180 minute winter 3 176 3.419 0.419 34  0.6290 0.0000

180 minute winter 2 176 3.419 0.527 4.7  0.7420 0.0000

180 minute winter 1 176 3.418 0.592 4.6 13.6416 0.0000

Link Event us Link DS Outflow Velocity Flow/Cap Link

(Upstream Depth) Node Node (I/s) (m/s) Vol {m?3)
15 minute winter 13 3.000 9 2.7 0.812 0.293  0.0504
15 minute winter 12 2.000 11 2.6 0.533 0.447  0.0653
15 minute winter 11 2.001 10 4.8 0.631 0.807 0.0769
180 minute winter 10 2.002 9 1.8 0.636 0.306  0.0299
180 minute winter 9 2.003 8 4.4 0.877 0.192  0.2257
180 minute winter 8 Infiltration 0.6
15 minute winter 7 1.000 6 1.3 0.437 0.220 0.0330
15 minute winter 6 1.001 5 3.0 0.648 0.500 0.1106
15 minute winter 5 1.002 4 5.5 0.762 0.641 0.0788
30 minute winter 4 1.003 3 6.5 0.881 1.023 0.0703
180 minute winter 3 1.004 2 3.2 0.490 0.242  0.3370
180 minute winter 2 1.005 1 4.6 0.601 0.346  0.2066
180 minute winter 1 Infiltration 0.6
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Bright Plan Civils

2 West Barn, Norton Lane
Chichester

PO20 3AF

File: D1958 Drainage Design.pfd
Network: S1

Dan Lytton

14/04/2021

Page 7
Sunnymead Farm
Yapton

Surface Water Drainage Design

Results for 100 year +40% CC Critical Storm Duration. Lowest mass balance: 99.69%

Node Event us Peak Level Depth Inflow Node
Node (mins) {m) {m) {I/s) Vol {m3)
180 minute winter 13 180 3.617 0.117 09 0.1533
15 minute winter 12 13 3.707 0.207 3.8 0.2719
15 minute winter 11 12 3.682 0.292 7.0 0.3707
180 minute winter 10 180 3.617 0.321 2.7 0.4032
180 minute winter 9 180 3.617 0.408 6.5 0.6253
180 minute winter 8 180 3.617 0.617 6.3 21.0527
15 minute winter 7 14 3.751 0.101 1.9 0.1229
15 minute winter 6 14 3.746 0.201 4.4 0.2484
15 minute winter 5 13 3.723 0.373 8.0 0.5015
15 minute winter 4 13 3.662 0.512 9.5 0.6892
240 minute winter 3 236 3.587 0.587 3.7 0.8811
240 minute winter 2 236 3.587 0.695 5.1 0.9786
240 minute winter 1 236 3.586 0.760 5.0 21.0115
Link Event us Link DS Outflow Velocity
(Upstream Depth) Node Node (I/s) (m/s)
180 minute winter 13 3.000 9 0.9 0.674
15 minute winter 12 2.000 11 3.4 0.541
15 minute winter 11 2.001 10 5.3 0.680
180 minute winter 10 2.002 9 2.5 0.655
180 minute winter 9 2.003 8 6.3 0.848
180 minute winter 8 Infiltration 0.6
15 minute winter 7 1.000 6 1.9 0.471
15 minute winter 6 1.001 5 3.8 0.660
15 minute winter 5 1.002 4 5.7 0.807
15 minute winter 4 1.003 3 7.2 0.922
240 minute winter 3 1.004 2 3.5 0.456
240 minute winter 2 1.005 1 5.0 0.548
240 minute winter 1 Infiltration 0.6

Flood Status
(m?)

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000 =

0.0000 OK

Flow/Cap Link

Vol {m?3)

0.099 0.0847
0.570 0.0901
0.902 0.0769
0.422 0.0299
0.276 0.2257
0.315 0.0854
0.624 0.1512
0.670 0.0788
1.131 0.0703
0.267 0.3370
0.377 0.2066
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