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1 INTRODUCTION

Nimbus Engineering have been appointed by Helyer Davies Architects Ltdto
assess and provide a solution on the management of Surtace Water run off at the
proposed development at 54 Crossbush Road, Felpham, Bognor Regis, West
Sussex, PO22 7LU.

This report has been written by Sadia Luckett, who has a degree in Civi! and
Environmental Engineering and has 12 years of experience in drainage design,
Sustainable Urban Drainage Design, and also experience of working on Flood
risk assessments for small site in flood zones 1 to 3, and to larger developments
over 1 hectare in flood zones 1 to 3.

The following Planning condition needs to be addressed in arder for this proposal
to be accepted. This condition states:

No development shall commence untl a Surface Water Management Plan
has been submitted to and approved in writing by the Local Planning
Authority. The plan shall detail methods of dealing with surface water arising
from development to ensure that it would not compromise the Emerging
Surface Water Management Plan for the Lidsey Catchment or the Aldingbourne
and Barnham Rite Strategy (or any subsequent version of those  documents).
The measures so approved shall be implemented prior to  occupation and
thereafter permanently retained in good working order. ‘

Reason: In accordance with policy ESD5 of the Fetpham Neighbourhood Pian
and to ensure surface water is dealt with appropriately in new devetopment.
NPPF's technical guidance states:

“ The effect of development is generally to reduce the permeabilily of at least part
of the site. This markedly changes the site's response to rainfall. Without specific
measures, the volume of water that runs off the site and the peak run-off flow rate
is likely to increase. Inadequale surface water drainage arrangements in new
development can threaten the development itself and increase the risk of flooding
fo others.”

The total site area is 740m?, and the |mpermeable areas of the site prior to
development at this site are 165m as it is the garden area of 54 Crossbush
Road.

Following the development at this site, the impermeable areas will have
increased to 380m?, which consists of the roof area of the proposed dwelling, as
well as the hard standmg areas.
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Surface water run off calculations for the existing site and following the
development proposals, without the provision of SuDs measures can be found in
Appendix A,

Surface water arising from a developed site should, as far as is practicable, be
managed in a sustainable manner to mimic the surface water flows arising from
the site prior to the proposed development, while reducing the flood risk to the
site itself and elsewhere, taking climate change into account.

Reducing the rate of surface water discharge from urban sites is one of the most
effective ways of reducing and managing flood risk.

Traditional piped surface water systems work by removing surface water from our
developments as quickly as possible, however this can cause various adverse
impacts:

* Increased downstream flooding, and sudden rises in flow rates and water levels
in local water courses.

¢ Reduction in groundwater levels and dry weather flows in watercourses.

* Reduce amenity and adversely affect biodiversity due to the surface water run-off
containing contaminants such as ail, organic matter and toxic materials.

SUDS are defined as a sequence of management principles and control
structures designed to drain surface water in a more sustainable fashion than
conventional piped drainage techniques. SUDS should utilise the natural
landscape of an area which as well as slowing down the rate of runoff provides a
number of environmental, ecological and social benefits.

These include:

* Protection and enhancement of water quality — As well as providing on-site
attenuation, SUDS treat the water, resulting in an improved quality of water
leaving the site. This is achieved when the water passes through fine sails and
the roots of specially selected plants, pollutants washed off the hard landscaping
by rainfall will be safely removed before the water reaches the natural receiving
water course.

* A sympathetic approach to the environmental setting by providing opportunities
to create habitats for flora and fauna in urban watercourses and open spaces.

* Meeting the amenity and social needs of the local community and residents in the
creation of attractive green spaces.

The various types of SUDS include:

¢ Parmeable Paving (Infiltration)
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s Soakaways (Infiliration)

¢ Swales and Basins

s Green roofs and rainwater re-use

¢ |Infiltration trenches and filter drain

¢ Ponds and Wetlands
Preferably a combination of these techniques should be used as part of the
surface water management train, and it is important for all stakeholders, such as

developers, architects, landscape architects and engineers to work in order to
determine a feasible solution.
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2.0 PROPOSED SOLUTION

Permeable block paving, has been proposed for all the new hard standing areas
. in order deal with the surface water run off at source.

In order to reduce the demand on the existing watsr network, a rainwater
harvesting system has been proposed, and this will also deal with some of the
surface water run off from the roof at source.

The preferred method of dealing with the surface water run off trom the proposed
roofs at this development, would be through the use of a soakaways. At the time
of writing this report, the client is in the process of carrying out percolation tests in
order to determine the size of the proposed soakaway. A historic borehole, found
in Appendix B, from the vicinity of the site has been obtained and this shows that
the groundwater levels at the site may be fairly high, therefore the proposed
soakaway will have to be fairly shallow.

Surface water run off calculations showing the amount of surface water leaving
the site, with the above SuDs measures in place can be found in Appendix A,
and these show that following the proposed development, there will be no
surface water leaving the site, therefore the development proposals will actually
reduce flood risk at the site and elsewhere,
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3.0 TIMESCALE AND MAINTENANCE OF WORKS

All drainage works will be completed prior to first occupation and there will be no
adoption of any of the drainage works within the site, and the homeowner will be
responsible in overseeing the long term maintenance of all the communal drains.

The Rainwater harvesting systern should be checked every 3 months, in order to
ensure that there are no blockages, and cieaned as necessary.

Regular jet-washing of permeable block paving can be used to keep joints and
voids clear, this should be carried out every 6 months.
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4.0 CONCLUSIONS

The purpose of this report and associated drawing, is to satisfy the planning
condition relating to surface water flows arising due to the development at this
site,

The proposed SUDs solution will ensure that the proposed development does not
cause flooding at the proposed development site or elsewhere, and ensure that
the surface water run off is treated and does not cause any detriment to the
receiving groundwater.

All hard standing surfaces will be formed of permeable block paving, and the
surface water run off from the proposed dwelling roof will be conveyed into a

rainwater harvesting tank, with an over flow to a soakaway, in order to dfeal with
all the run off at source.

The timetable of works is to complete all drainage prior to occupation of
dwellings, and maintenance requirements are also included in this report,
therefore it is considered that all requirements of the planning condition have
been met, and therefore can be discharged.
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APPENDIX A - SURFACE WATER RUN OFF
CALCULATIONS
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= - M 22 Calder Road, Job No.
Nimbus Engineering Beliquary, C1521
Consultants Ltd Mobo772 330 9156 !
www.nimbusengineering.co.uk emall: Info@nimbusengineering.co.uk Date 18/08/15
MastarDrain P"‘““154, Crossbush Road, Felpham By Checked | Reviewed
HY 8.2 T S.L
Pre & Post devt SW run off calcs minus SuDs
Data:-
Hydrology:—
Location = BOGNOR REGIS WRAP = 3
Long reference = 493099 Grid reference = SZ9399
M5-60 (mm) = 18 SAAR (mm/yr) = 720
r = 0.35 Soil =0.37
Byd. area = 7 Hyd. zone = 4
Hydrograph = Summer Area = England and Wales
Site values used in design:-
Total site area = 0.0740 ha Climate change factor = 30%
Pre-dev area drained = 0.0165 ha Post-dev area drained = 0.0172 ha
Imperm runcff factor = 98B% Perm runoff factor = 20%
Pre-development
Area to soakaways = 0.0000 ha Area to other SUDS = 0.0000 ha
Perv. area to SUDS = 0.0000 ha Pre-dev flow to drain = 0.00 1/s
Post-davelopment
Area to soakaways = 0.0000 ha Area to other SUDS = 0.0000 ha
Perv. area to SUDS = 0.0000 ha Post-dev flow to drain = 0.00 1/s
Calculations: -
Revised Post-dev Imperm. area = 0.017 ha
Equiv. Post-dev Imperm. area = 0.017 ha
Equiv. Post-dev Perm. area = 0.011 ha
Totsl Pre-dev equiv. area ha = 0.028 ha
Total Post-dev equiv. area ha = (.028 ha
100 yr 6 hour mean intensity = 10.03mm/hr
Results: -
Pre-dev peakflow runoff (1/s) (m?/s3)
R.P. 15 30 60 120 240 360 480 600 Max CCF Final R.P.
1 8.1 5.3 3.5 2.2 1.4 1.1 0.9 0.7 8.1 N/A 8.1 1
30 19.6 13.0 8.3 5.2 3.1 2.3 1.9 1.6 19.6 N/A 19.86 30
100 25.3 17.0 10.9 6.8 4.1 3.0 2.4 2.0 25.3 N/A 25.3 100
Post-dev peakflow runoff (1/s)
R.P. 15 30 60 120 240 360 480 600 Max CCF Final R.P.
1 8.3 5.4 3.5 2.3 1.4 1.1 0.9 0.8 8.3 30 10.8 1
30 20.0 13.3 8.5 5.3 3.2 2.4 1.9 1.6 20.0 30 26.0 30
100 25.8 17.3 11.2 6.9 4.2 3.1 2.5 2.1 25.8 30 33.5 100
100 year 6 hour (x Climate Change Factor)} storm gives:-—
Pre-dev runoff volume m? = 16.6m?
Post—dev rainfall volume = 22.1m?3
Post-dev volume m?® (excess above SUDS) = 22.1m?

100 yr 6 hour mean intensity = 10.03mm/hr

Pre-dev volume to drain at 0 1/s = 0.0 m?®
Post-dev volume to drain at 0 1/s = 0.0 m3
Post-dev storage volume = 22.1m?
Post—-dev S5mm imperm volume = 0.9 m3

Post-dev

Qaanewray = 0-220 1/s

S5mm perm volume =

2.8 m?

or 2.969 1l/s/ha or 0.000 cumecs — from IoH 124.

The rainfall rates are calculated using the location specific
values above in accordance with the Wallingford procedure.
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22 Calder Road, Job o,

Nimbus Engineering Bellsquarry, C-1521
Consultants Ltd g 2
www.nimbusengineering.co.uk emalk: info@nimbusengineering.co.uk Gate 15/08/15
MasterDrain | " 54, Crossbush Road, Fefpham By Checked  |Roviewed
HY 92 ™ Pre & Post devi SW run off calcs minus SuDs st

Data summary.
Use the data below for the SUR1 form

Site areas:-
Total site area = 0.0740 ha ;739.9m2 [3A]
Pre-development impermeable area = 0.0165 ha {3B]
Pre-development permeable area = 0.0575 ha
Past-development impermeable area = 0.0172 ha [3C]
Post-development permeable area = 0.0568 ha

Peak runoff:-
Pre-development 1 year storm (15min) = 8.1 /s [6A]
Pre-development 100 year storm (15min) = 25.31/s [6C]
Post-development 1 year storm (15min) = 8.3l/s [6B]
Post-development 100 year storm {15min}= 25.79 Vs [6D}

Greenfield runoff:-
Qgarruray = 0-220 1/s or 2.969 1/s/ha or 0.000 cumecs - from IoH 124.

Climate change factor:-
CCF = 30%

Volumes:-
Pre—development 100 yr/6éhr storm [12A)= 21.6m?

Post-development 100 yr/6hr storm { add. volume with no SUDS) [12B]= 22.1m?3
Post-development 100 yr/6hr storm ( add. volume with SUDS) = 22.1m3
Post-development add. predicted velume {No SUDS) [12C] = 0.4m?

You may also require

Data relating to the infiltration test calculations (if applicable)
Evidence to show runoff reduction (if applicabkle)
Information on calculation methods (if applicable see next sheet)

Note
Numbers in square brackets relate to the
Nov. 2010 v1.1 / issued 11/02/10 copy of SUR1
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22 Calder Road, Job No.

Nimbus Engineering  selsquan, C-i521
Consultants Ltd M2 03158 -3
www.nimbusengineering.co.uk email: inlo@nimbusenginesring.co.uk Date 19/08/15
MaHs‘t’erg.rzain ijm“, Crossbush Road, Felpham By oL Chacked | Reviewed
™2 Pre & Post devt SW run off calcs minus SuDs

Definitions and methods

Hydrology
The hydrological constants are derived from the Wallingford maps. They are used to calculate location
specific rainfall figures. ~

Site values and factors
Areas of the site should be entered in hectares (10000 m?). If the Pre-development site is a green field, this box
is blank.
Climate Change Factor is initially set at 20% - this may be changed as required.
Greenfield runoff is calculated using the method described in loH 124.
Runoff factors
The impermeable runoff factor is initially set at 98%
The permeable runoff factor is initially set at 20%

Note: the CCF and the runoff factors may be changed by the user to suit the development
The areas draining to soakaways and other SUDS are entered in the appropriate box (in hectares)

Calculations

The post-development area is reduced by subtracting the areas that drain to soakaways or other SUDS, to give
a revised figure.

All areas are then multiplied by the appropriate runoff factor to give an equivalent area with 100% runoff.

These are then summated.

This gives a total pre-development equivalent area, and a similar figure for the post-development area.

The 'Post-dev volume to drain {no SUDS)' gives the total runoff to drain if no SUDS were used.

The pre- and post-development areas are subjected to 1,30 and 100 year return period storms with a duration of
15 to 600 minutes. :

The Revised Post-dev Imperm. area is the area (in ha) that is not going to SUDS x impervious runoff factor.

The runoff rates are calculated for the chosen hydrograph (Summer or Winter) as V/s. Figures in red indicate m3/s
The peak value is measured, multiplied by the CCF and the total maximum rate is shown.

The pre- and post-development volumes for a 100 year / 6 hour storm are calculated from the area under the
hydrograph curve.

Post-dev volume (i.e. excess above SUDS) is that volume produced by the drained area that does not go to SUDS.

Results
Qbar(rural) is calculated in accordance with the procedure laid down in loH 124

|

|
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. . . 22 Calder Road, Job No.
Nimbus Engineering Bellsquarry, C-1521 |
_ Livingsion, EH54 SAA Sheet no. 1
Consultants Ltd Mob:0772 339 3155
www.nimbusengineering.co.uk email: info@nimbusengineering.co.uk Date 19/08/15
MasterDrain I""’Ien‘t&l, Crossbush Road, Felpham By Checked | Reviowed
HY 9.2 e - S.L
Pre & Post Devt SW run off calcs with SuDs
Data:-—
Bydrology:—
Location = BOGNOR REGIS WRAP = 3
Long reference = 493099 Grid reference = 529399
M5-60 {mm) = 18 SAAR (mm/yr) = 720
r = 0.35 Soil =0.37
Hyd. area = 7 Hyd. zone = 4
Hydrograph = Summer Area = England and Wales
Site values used in design:-
Total site area = 0.0740 ha Climate change factor = 30%
Pre—dev area drained = 0.0165 ha Post—dev area drained = 0.0000 ha
Imperm runoff factor = 98% Perm runoff factor = 20%
Proa-development
Area to scakaways = 0.0000 ha Area to other SUDS = 0.0000 ha
Perv. area to SUDS = 0.0000 ha Pre-dev flow to drain = 0.00 1/s
Post—-development
Area to soakaways = 0.0172 ha Area to other SUDS = 0.0207 ha
Perv. area to SUDS = 0.0000 ha Post-dev flow to drain = 0.00 1/s
Calculations:-
Revised Post-dev Imperm. area = ~0.038 ha
Equiv. Post-dev Imperm. area = —0.037 ha
Equiv. Post-dev Perm. area = 0.015 ha
Total Pre—-dev equiv. area ha = 0.028 ha
Total Post—dev equiv. area ha = -0.022 ha
100 yr 6 hour mean intensity = 10.03mm/hr
Results:-
Pre-dev peakflow runoff (1/s8) (m2/s)
R.P. 15 30 60 120 240 360 480 600 Max CCF Final R.P.
1 8.1 5.3 3.5 2.2 1.4 i.1 0.9 0.7 8.1 N/A 8.1 1
30 19.6 13.0 8.3 5.2 3.1 2.3 1.9 1.6 19.6 N/A 19.6 30
100 25.3 17.0 10.9 6.8 4.1 3.0 2.4 2.0 25.3 N/A 25.3 100
Post-dev peakflow runoff (1/s)
R.P. 15 30 60 120 240 360 480 600 Max CCF Final R.P.
1 0.0 6.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30 0.0 1
30 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.3 30 -1.7 30
100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30 0.0 100
100 year 6 hour {(x Climate Change Factor) storm gives:-
Pre-dev runoff volume m? = 16.6m?
Post-dev rainfall volume = 11.6m3
Post-dev volume m? (excess above SUDS) = -17.5m?

100 yr 6 hour mean intensity = 10.03mm/hr
Pre—-dev volume to drain at 0 1/5 = 0.0 m?
Post-dev wvolume to drain at 0 1/s = 0.0 m?
Post-dev storage volume = 0.0m3

Post-dev 5mm imperm volume = 0.0 m?
Post-dev 5mm perm volume = 3.7 m?

Qparpury = 0-220 1/8 or 2.969 1/s/ha oxr 0.000 cumecs - from IoH 124.

The rainfall rates are calculated using the location specific
values above in accordance with the Wallingford procedure.
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22 Calder Road, Job Mo,

Nimbus Engineering  saisquan, 521
Livingston, EH54 9AA n
Consultants Ltd Mob0772 339 3155 2
www.nimbusengingering.co.uk emall: Info@nimbusengineering.co.uk Date 19/0815
MasterDrain | 54, Crossbush Road, Felpham By Checked | Reviewsd
HY 9.2 T S.L
Pre & Post Devt SW run off calcs with SuDs
. Data summary.

Use the data below for the SUR1 form -
Site areas:- :

Total site area = 0.0740ha ;739.9m? [3A]

Pre-development impermeable area = : 0.0165 ha [3B]

Pre-development permeable area = 0.0575 ha

Post-development impermeable area = 0.0000 ha [3C]

Post-development permeable area = _ 0.0740 ha
Peak runoff:-

Pre-development 1 year storm (15min) = 8.11/s [6A)

Pre-development 100 year storm (15min) = 25.3Vls [6C)

Post-development 1 year storm (15min) = 0.0l/s [6B]

Post-development 100 year storm (15min)=: 0.00 s [6D]

kS

Greenfield runoff:-
Qammmm)= 0.220 1/s or 2.969 1/s/ha or 0.000 cumecs - from loH 124.

Climate change factor;-

CCF = 30%

Volumes:-
Pre-development 100 yr/6éhr storm [12A]= 21.6m?
Pogt—development 100 yr/6hr storm { add. volume with no SUDS) [12B]= 11.6m?
Post—development 100 yr/6hr storm ( add. volume with SUDS) = ~17.5m3
Post-development add. predicted volume (No SUDS) [12C] = =10.1m3

You may also require
Data relating to the infiltration test caleculations (if applicable)
Evidence to show runoff reduction (if applicable)
Information on calculation methods (if applicable see next sheet)

Note
Numbers in sguare brackets relate to the
Nov. 2010 v1.1 / issued 11/02/10 copy of SURL

ARUN DISTRICT COUNCIL FP/174/15/DOC

e o




HY 8.2

. - . 22 Calder Road, Job No.
Nimbus Engineering Belisquarry, s
Livingston, EH54 SAA
Consultants Ltd Mot:0772 339 3155 3
www.nimbusengineering.co.uk emall: info@nimbusengineering.co.uk Date 19/08115
MasterDrain Prok*<'54, Crossbush Road, Felpham By oL Checked  Revigwod

TH® bre & Post Devt SW run off calcs with SuDs

Definitions and methods

Hydrology

The hydrological constants are derived from the Waliingford maps. They are used to calculate location

specific rainfall figures.

Site values and factors

Areas of the site should be entered in hectares (10000 m2). If the Pre-development site is a green field, this box

is blank.

Climate Change Factor is initially set at 20% - this may be changed as required.
Greenfield runoff is calculated using the method described in loH 124.

Runoff factors

The impermeable runoff factor is initially set at 98%
The permeable runoff factor is initially set at 20%

Note: the CCF and the runoff factors may be changed by the user to suit the development

The areas draining to soakaways and other SUDS are entered in the appropriate box (in hectares)

Calculations

The post-development area is reduced by subtracting the areas that drain to soakaways or other SUDS, to give

a revised figure.

All areas are then multiplied by the appropriate runoff factor to give an equivalent area with 100% runoff,

This gives a total pre-development equivalent area, and a similar figure for the post-development area.

The 'Post-dev volume to drain {(no SUDS)' gives the total runoff to drain if no SUDS were used.

Results

The pre- and post-development areas are subjected to 1,30 and 100 year return period storms with a duration of

15 to 600 mintes.

The Revised Post-dev Imperm. area is the area (in ha) that is not going to SUDS x imparvious runoff factor.

The runoff rates are calculated for the chosen hydrograph (Summer or Winter) as I/s. Figures in red indicate m¥s
The peak value is measured, multiplied by the CCF and the total maximum rate is shown.

The pre- and post-development volumes for a 100 year / 6 hour storm are calculated from the area under the

hydrograph curve.

Past-dev volume (i.e. excess above SUDS) is that volume produced by the drained area that does not go to SUDS.
Qbar(rural} is calculated in accordance with the procedure laid down in loH 124

These are then summated.
|
|
|

|
|
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APPENDIX B - HISTORIC BOREHOLE
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