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Appendix D Lead Planning Authority and Lead Local Flood Authority Consultation

Landspeed Homes Ltd 37
Former Chandlers BMW, Water Lane, Angmering BN16 4EH
08 March 2019
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Dan thton

Sent: 07 December 2 :

To: Mark Akmenkalns

Subject: RE: D1623: Former Chandlers Garage, Water Lane, Angmering, BN16 4EH - FRA & Drainage
Strategy Enquiry 07-12-18

Attachments: D1623_Former Chandlers Garage_Existing road gullies.pdf; D1623_Former Chandlers
Garage_Existing surface water drains.pdf; D1623_Former Chandlers Garage_Extract from
Southern Water report dated March 1985.pdf; D1623_Former Chandlers Garage_Surface water,
ground water and EA flood zones.docx

Mark,

Further to your recent enquiry. Please see my reply below:

Flood Zones

Please confirm the Flood Zones for this area.
The area is within the EA’s flood zones 2 and 3. See attached plan.

Please confirm surface water, reservoir flooding, sewer flooding. Please provide plans and depth data
from your GIS UFMSW for 30yr, 100yr & 1000yr as applicable (OS Datum).

The area is susceptible to surface water flooding. In 2012 flood depths in the area was around 1m deep.
See attached plan.

Please confirm mapping and records for any surface water assets owned or maintained.
See attached plans for details of existing highway gullies and existing surface water drains.

Please confirm if there are any future drainage improvements proposed for this area.
None planned at present.

Please confirm details of existing or planned flood alleviation and defences in this area.

Currently the EA, Arun DC and WSCC are looking at a project for upstream attenuation to the north of
Amgmering. However, it is currently not clear what level of benefit this could deliver and is still about 5
years away.

Please confirm if you are aware of any historic flooding within the confines of the site.
Yes, in 2012 flood depths in the area was around 1m deep. See also extract from Southern Water report
dated March 1985.

Please confirm if you are aware of any historic flooding in close vicinity and/or on the public highway.
Yes, as above.

Groundwater

Assets

Please confirm details of any groundwater flooding issues in the area, including flood levels, flood
extents and any available anecdotal information.
Current JBA groundwater mapping shows the area to be at high risk of groundwater flooding.

Please confirm mapping and records for any surface water assets owned or maintained.
See attached plan.

Please confirm if there are any historic culverted watercourses within or in close vicinity to the site.
Please provide map records where available.
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We believe the existing surface water drain in Water Lane may once have been an open watercourse.

e Please can you provide any map records denoting the highway drainage network. Is this a piped system
or soakaways?
See attached plans.

Policy/Future

e Please confirm the most recent Strategic Flood Risk Assessment (SFRA).
WSCC SFRA - June 2010.

e Please confirm if there are any future drainage improvements proposed for this area.
See above.

e Please confirm if any drainage studies and/or SWMP have/are being assess for this area.
See above.

Kevin Macknay

Flood Risk Management — Team Leader
Economy, Infrastructure and Environment
Highways and Transport

West Sussex County Council

From: Mark Akmenkaln
Sent: 07 December 201
To: Kevin Macknay
Subject: D1623: Former Chandlers Garage, Water Lane, Angmering, BN16 4EH - FRA & Drainage Strategy Enquiry 07-
12-18

Dear Kevin,

We are preparing a drainage strategy for the above site and would be grateful if you could provide us with any
relevant information you have as per our drainage checklist below:

Flood Zones
e Please confirm the Flood Zones for this area.
e Please confirm surface water, reservoir flooding, sewer flooding. Please provide plans and depth data
from your GIS UFMSW for 30yr, 100yr & 1000yr as applicable (OS Datum).
e Please confirm mapping and records for any surface water assets owned or maintained.
e Please confirm if there are any future drainage improvements proposed for this area.
¢ Please confirm details of existing or planned flood alleviation and defences in this area.
e Please confirm if you are aware of any historic flooding within the confines of the site.
o Please confirm if you are aware of any historic flooding in close vicinity and/or on the public highway.

Groundwater
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¢ Please confirm details of any groundwater flooding issues in the area, including flood levels, flood
extents and any available anecdotal information.

e Please confirm mapping and records for any surface water assets owned or maintained.

e Please confirm if there are any historic culverted watercourses within or in close vicinity to the site.
Please provide map records where available.

e Please can you provide any map records denoting the highway drainage network. Is this a piped system
or soakaways?

Policy/Future

e Please confirm the most recent Strategic Flood Risk Assessment (SFRA).
e Please confirm if there are any future drainage improvements proposed for this area.
e Please confirm if any drainage studies and/or SWMP have/are being assess for this area.

We look forward to hearing from you in due course.

Regards,

Mark Akmenkalns

RGP Design Limited is a subsidiary of Russell Giles Partnership Limited | Registered in England No. 09674169

This Email is confidential and is for the intended recipient only. If you are not the intended recipient, please contact
the author and do not disclose or use the contents in any way. The author bears no responsibility for any legal action
or disputes arising from views or professional advice expressed which do not relate to the business of RGP Design
Limited.

This email and any attachments are confidential and intended solely for the persons addressed. If it has come to you
in error please reply to advise us but you should not read it, copy it, show it to anyone else nor make any other use
of its content. West Sussex County Council takes steps to ensure emails and attachments are virus-free but you
should carry out your own checks before opening any attachment.
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Water Lane, Angmering - Arun DC existing surface water drains
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Water Lane, Angmering - Existing Road Gullies
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%

Parching Pond appears to derive its supply directly from rainfall
rmning off the Tertiary clays mainly 1o the 'Wests and this is
substantiated by records of flow out of the Pond which show a
quick reaction following a rainsterm.  Monetheless, flows ineo the

Bond from the norch will occur under extreme conditions, Water

Clapham, flows 1o a large partially silred swellow hols north of

the pond, bur az grownd water Jevels in the chalk sre at lsast |

10 metres below the pround surface at the chalkfsley intersect,

it is not likely that the storm rainfall on 1o the chalk will con-
tribute to flows in the stream sxcep: in most sxceptional circum-
stances. These arise sfrer a prolonged drought or during rapid
snowmelt at the end of 5 long period of sub-zers {C) tsmperatures
whan the capacity of the chalk readily to absorh warsr is temporarily

iost.

A The Water Lane Stream flows ouwt of Farching Pond and thence
generally in 8 south-westerly direction to Angmering Village.
Through the village, the stream is confined within culverts that
run: under Water Lane {A.280) and The Souare. Helew The Spuars,
the stream smerges to flow in open channsl as the Black Ditch
The rotal length of the stream between Paiching Pond and the
Black Ditch is 1.4 km. The stream is not classified as
statutory main river {as defined by Section 8{3} Land Drainage
Act 19783 and hence responsibility for maintenance iests in the
first instancs with the riparian owners.  Permissive DOWeIs are
however, svailable o the District Council, or in default thersof
the County Council, te undsriake works against fooding (LD, Act
1978 B.98L

25 The Black Ditch, which is clagsified main river, flows generslly in
¥
z westerly direction through the Ham Manor gaﬁé’ course and farm-
land, eventually to discharge to the tidal River Arun west of

Lyminster at a point § km. downstrenm of Angmering.

3.0 History of Flooding

3.3 Az the name Waler Lane implies, the village has probably

experienced perigdical flooding since times immemeorial

w3
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23 Over the last three decades, relatively severe flooding occurred
during the winter of 1980/61, in November 1974, Seprember and
October 1980, and June and August 19810

33 Contemporary. reports indicated thay the 1960/61 floods were

vicinity of the village green reported o be up to 800 mm.

3.4 Works to improve the culvert capaéity were carrisd ouwt in 1973
although heavy rainfall on the 22nd November 1974 did give
rise to further flooding with the garage showrooms in Water
Lane being flonded 10 g depth of 235 mm

3.5  In 1980, flooding occurred on 20th Seprember, and again thres
weeks later on 10th/iith October. These events arose from
two extraordinarily heavy rainstorms which also caused severe

flooding st uther locations in the central West Sussex area.

3}4
L%

Two more floods were experienced the following vear and these

happened respectively on the 2nd June and 8th Aupgust 1981,

4.0 Barent of flooding

4.1 Information as to the extent of flooding and domage caused on
each of the four opcoasions between September 1980 and August

1281 ix scant,

e,
z -
Yk

The first repory recsived by the Authority of floeding in Warer Lane
gt this time did in facr relate o the June 1981 svent.

4.3 I: might be inferred therefore thar the scale of flooding both in
September and October 1980 was not particulady large.

4% On 2nd Junes 1981 flooding slong Warer Lane commenced at sbout
4.30 a.m. and water levels rose sufficiently to flood above ground
ficor favel in at least 13 houses and the garage showroom,  Quits
apart from damage to domesuce furniturs and frtings, a total of
eight cars were seriously damaged, some spparemtly 1o a point

beyond economic repair.

wiw
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5

4.5

4.8

4.9

Features of the flood noted st the time were that surfacs waler
running down Dappers Lane and Weavers Hill was unable 10 enter
the drainapge syscem and a5 3 consequence water {lowsd on into

Water Lane thus adding 1o the flooding problem.

.........................................

flow ar the junction of Water Lane/Weavers Hill were ssriously

ohstructad by debris,

Manhole covers on the old culvert were chserved to bavs been lifted
as & result of surcharging, and it was alsoc noted that st this time
the outler 1o the culvert downstream of The Sguarewasnot flowing
full and there was adequave capacity in the receiving watercourse,
namely the Black Divch.

Alsc at this time water was flowing down Water Lane into The Square,
where the maximum water level was reported as being 8 few inches
below the top of & public sear.. This points 1o s depth of
flooding in The Sguars of up 1o (.6 mesires.

In August 1981 flooding appears to have been confined 1o The Sguare
together with perhaps the area in the viciniry of the Village Hall

Water Lane Culvert

5.1

5.2

S.3

Prior to 1973, the Water Lane Stream was cerried under the highway
by means of a culvert which varied in cross-section but was
generally 1.3 m {4°2"} wide x 0.66 m {2'2") high

As a result of the flooding which regulatly ook place, a relief
culvert was constructed snd this comprised 2 130 m long 1,33 m
{4'6"} da. circular pipe between the point of dischargs to the
Black Ditch and a manhole ourside 'Bachways' (Fig. MNo.2). This

was huilt along the line of the original culvert which was removed

The new relisf culvert was continued upsiream of the 'Fachways’
manhole, but in 1.2 m dia. circular pipe to & poing immediately
upstream of the Weavers Rill crossing that is a further distance of
400 m,

i
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Charlotte Burrows

Paul Cann

From:
Sent
To

57

18 February 2013 12

Planning.Responses

Planning Consultat

Planningecons;

RE

: A/15/13/

Ion on

Subject

i
S
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Sent: 04 February 2013 12:01
To: Brian Holland
Subject: Planning Consultation on: A/15/13/

To: Engineering Services Manager

NOTIFICATION FROM ARUN DISTRICT COUNCIL

Town & Country Planning Act 1990 (as amended)

Town and Country Planning (Development Management Procedure) (England) Order
2010 (as amended)

Planning Permission

APPLICATION A/15/13/

NO:

Registered: 1st February
2013

Site Address: Chandlers Garage BMW House Water Lane Angmering BN16
4EH

Grid Reference: 506925 104447

Description of Proposed demolition of existing Chandlers BMW dealership

Works: and Pharers Courtledge and erection of 22 dwellings (including

7 affordable dwellings) with associated, car parking, access
roads and landscaping.

The Council have received the above planning application. | shall be pleased to receive
any observations you may wish to make.

by 07-MAR-13.

You can also monitor the progress of this application through the Council web site:

LATLATLAS SNEYERY svevs il sy
WWVW . SrUnN GOV UK :\\\ ANRING

Please be aware that ny comments you may make will be available on our
website so please do not insert personal details or signatures on your reply.

.r/
”r

In the absence of a reply within the period stated, | shall assume that you have no
observations to make.

The application will be determined having regard to the development plan policies (if
any are relevant) and other material considerations. The development plan can be
accessed via the website as can the leaflet which deals with material planning
considerations.

Should the application go to appeal the Planning Inspectorate will publish any
comments made to the Council on their website:

ARUN DISTRICT COUNCIL A/45/19/PL



ais/ but they will protect personal details.
The officer dealin j
telephone numbe

on

Regards
Planning Officer
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Appendix E  Public Sewer Records

Landspeed Homes Ltd
Former Chandlers BMW, Water Lane, Angmering BN16 4EH

08 March 2019
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SEWER RECORDS PAGE 2 OF 2

Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape Node Cover Invert Size Material  Shape
13.66 150 vC CIRC 7403X 11.8 8.66 150 VvC CIRC
13.06 10.04 175 Ve CIRC 7404X 10.19 7.91 175 VvC CIRC
UNK UNK CIRC 7501X 11.88 8.7 175 VvC CIRC
UNK UNK CIRC 8301X 5.89 4.35 150 Ve CIRC
UNK UNK CIRC 8302X 5.22 3.62 150 VvC CIRC
UNK UNK CIRC 8303X 5.16 2.24 200 Ve CIRC
UNK UNK UNK 8304X 4.67 1.91 300 VvC CIRC
175 vC CIRC 8305X 4.62 1.39 300 vC CIRC
UNK UNK UNK 830DX UNK UNK UNK
175 vC CIRC 831DX UNK UNK UNK
150 vC CIRC 832DX 200 vC CIRC
11.59 9.97 150 vC CIRC 8401X 5.73 2.58 175 vC CIRC
12.17 9.54 150 vC CIRC 8402X 5.49 2.46 200 vC CIRC
12.35 10.76 150 vC CIRC 8501X 12.11 9.06 150 vC CIRC
100 vC CIRC 8502X 12.43 9.34 150 vC CIRC
11.62 10.49 100 vC CIRC 8503X 12.78 9.58 150 vC CIRC
12.04 1.7 100 vC CIRC 850DX 150 vC CIRC
12.46 11.15 100 vC CIRC 9301X 5.45 3.9 175 vC CIRC
12.54 00 vC CIRC 9302X 11.62 9.52 175 vC CIRC
12.42 100 vC CIRC 9303X 12.49 9.75 175 VvC CIRC
5.55 3.34 175 vC CIRC 9304X 13.17 10.47 150 Ve CIRC
6.27 4.31 150 vC CIRC 930DX 11.54 11.07 100 VvC CIRC
5.54 3.56 175 vC CIRC 9401X 5.76 2.83 175 Ve CIRC
6.59 3.74 150 vC CIRC 9402X 6.28 4.48 150 VvC CIRC
6.78 4.51 150 vC CIRC 9403X 7.66 6.06 150 Ve CIRC
7.1 5.41 150 vC CIRC 940DX UNK UNK UNK
8.59 7.15 150 vC CIRC 9501X 5.59 3.11 175 Ve CIRC
5.7 3.94 175 vC CIRC 950BX 175 vC CIRC
100 vC CIRC 950DX UNK UNK UNK
175 vC CIRC 951BX UNK UNK UNK
100 PF CIRC 951DX UNK UNK UNK
100 PF CIRC 952BX 175 vC CIRC
UNK UNK UNK 952DX UNK UNK UNK
175 vC CIRC 953DX UNK UNK UNK
175 vC CIRC 954DX UNK UNK UNK
UNK UNK UNK
175 vC CIRC
UNK UNK UNK
UNK UNK UNK
UNK UNK UNK
UNK UNK UNK
UNK UNK UNK
150 vC CIRC
100 PF CIRC
13.46 10.33 175 vC CIRC
100 vC CIRC
100 vC CIRC
100 vC CIRC
175 vC CIRC
12.65 11.05 150 vC CIRC
150 vC CIRC
4,78 3.17 175 vC CIRC
8.79 6.99 175 vC CIRC
4.72 3.09 175 vC CIRC
4.88 1.03 300 vC CIRC
4.8 0.86 300 vC CIRC
UNK UNK UNK
UNK UNK CIRC
UNK UNK UNK
UNK UNK UNK
175 VvC CIRC
UNK UNK UNK
UNK UNK CIRC
11.06 8.24 175 vC CIRC
10.67 8.06 175 vC CIRC
LINE STYLES / COLOURS MATERIALS LEGEND - SEWERS
Brown  «wsas e s Foul AK  Alkathene —(— Menhols (5W) —(—  Washout (SW) —{ J— other(s —{ Y Wastewator treatment works
s Foul Syphon Sower B B Comeesa Gomert @ Manholo (F&C) — @™~ Washout (F&C) —— ot —{ ™ Marine treatment works
e 5 mnnns FOUI VEUUI Mainy BRE Brick (Engineering) —f = Lamp hole (SW) —(O=—  Rodting Eys (SW) —2£  Changelnsswer(s) ~——L__] Outfall headworks
©C Concrote Box Culvert ——  Lamp hole (FAC) —@=—  Rodding Eye (F&C) —8—  Change insewsr —— Vet
- ,imw: :u"ll :"u: Main Cl Castlron —A——  Pumping Station (SW) —(O=— Gauging point (SW) — e —  Refuxvave B ventcolumn D b . h d
I & Comblned Syphon Sawer gg :’Jﬁ (I(I;‘:‘:u:n) ——k—  Pumping Station (F&C) —@=— Gauging point (F&C) ——] Fepuave E—I:I ;::L?:“' tank rawn y. anmadar
E . Combined Rising Main Poiodintoesiodiet ronii — :::: ::Vy ::ﬂ: :::‘2) S :m: :::z ::&‘”c)) —He— ::“‘" 30— Hoad of Public Sewer )
OAC lans Reorood Gonrots. — 1 B s (sw) —{ 1= storm Tank (sw) —t— vabe I Moo Pmpng Seton Titl e: e SOUt h ern
o o reroirn | — A o) B e —@— e LT . 320794_Chandlers BMW Water Lan P Water
M:: mm’:m Couses e Ejectorstation (FAC) — > Vortsx chamber (F8C) — O Hatchbox (W) & Cror § Taeemsicel
s; m;; wQ Watertight door (SW) @ Label ellipse —@=—  Hatchbox (F&C) E R0 e b ke
- ne o Watertight door (F&C) ——e——  Dummy/S24 manhole —3——  Direction amow .
Light Blus - - - Surface Water :‘F’z ;’Y"m;"fo::‘i‘ﬁ; Matrix =)= Flushing ch. Mn- {(SW) —( Outfall e Emptying valve 1:335 foiﬁsﬂfnim?n Date . 1 2/ 1 2/ 20 1 8
- Surface Watsr Rising Maln Sl Spun Iron —Z@)—  Flushing ch. Mn-s {F&4C) —J¥~  Pensiock chamber —O“’— Catchpit 2nddigit: hundred melre northing Kientifler
Yollow - - Private ST Swoel —E 1 Flushing ch. No-e (SW) ®  Damboards — O soskaway sewer type [denifior
Groen SRR Acoess Shaft X,Vg( &"’:{"’ Glay —=i— Flushln: ch. Noa EFM;) ﬁ Storm Overfiow = et S gl el el
&2 Decommissioned 727 Unknown —@%—  Demarcation Chamber ————& Backdrop manhole —(O"— Balancing Pord sthdigit next sequentlal node
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Appendix F  Environment Agency Product 4 Response

Landspeed Homes Ltd
Former Chandlers BMW, Water Lane, Angmering BN16 4EH

08 March 2019
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Liam Foord

RGP Design Our ref: SSD110485
2, West Barn Your ref:
Norton Lane Date: 02/01/2019
Chichester
PO20 3AF

Dear Liam,

Enquiry Regarding Product 4 for Flood Risk Assessment for Chandlers Garage,
Bmw House, Water Lane, Angmering, BN16 4EH

Thank you for your enquiry which was received on 07 December 2018.

We respond to requests under the Freedom of Information Act 2000 and
Environmental Information Regulations 2004. The information is attached.

The information on Flood Zones in the area relating to this address is as follows:

The site is in an area located within Flood Zone 3 as shown on our Flood Map
for Planning (Rivers and Sea).

Note - This information relates to the area that the above named property is in and
is not specific to the property itself as it is influenced by factors such as the height
of door steps, air bricks or the height of surrounding walls. We do not have access
to this information and is not currently used in our flood modeliing.

Flood Zone definitions can be found at www. gov. uk/guidance/fiond-risk-and-
ceastal-change#{able-1-Flood-£ones

Flood Defences
There are no formal raised flood defences in the vicinity of the site.

Model Information
The model used was the Lower Tidal River Arun Strategy Study which was completed
by Atkins in 2010.

Flood History

We hold no record of flooding events affecting this site, but a nearby area was
previously flooded in 1980 (Flood Event Code: 2043). The source of the flooding was
drainage and the cause was fluvial flooding.

Please note our records are not comprehensive and may not include all events. |
recommend contacting the Lead Local Flood Authority, West Sussex County
Council or the Local Authority, Arun District Council for a more comprehensive flood
history check.
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FRA advisory text

Name

Product 4

Description

Detailed Flood Risk Assessment Map for Chandlers Garage,
Bmw House, Water Lane, Angmering, BN16 4EH.

Licence

Open Government Licence

Information
Warnings

The majority of our models will not have the new climate
change allowances for fluvial flood risk. +20% is not
suitable for the majority of planning purposes and the new
allowances to use should be checked here:
hitpswwwgov.ul/guidance/diood-risk-assessmenis-
glmate-change-allowances.

Information
Warning -
background
mapping

0S

The mapping of features provided as a background in this
product is © Ordnance Survey. It is provided to give context to
this product. The Open Government Licence does not apply to
this background mapping. You are granted a non-exclusive,
royalty free, revocable licence solely to view the Licensed Data
for non-commercial purposes for the period during which the
Environment Agency makes it available. You are not permitted
fo copy, sub-license, distribute, sell or otherwise make available
the Licensed Data to third parties in any form. Third party rights
to enforce the terms of this licence shall be reserved to OS.

Attribution

Contains Environment Agency information © Environment
Agency and/or database rights.
Contains Ordnance Survey data © Crown copyright 2017
Ordnance Survey 100024198.

Data Available Online

Many of our flood datasets are available online:
e Flood Map For Planning (Fiood Zone 2, Flood Zone 3 Flood Slorags Areas,
Flood Defences, Areas Beneliling from Delences)

o Risk of Floonding from Riverz and Ses

o Historic Flood Map

o Current Flood Warnings

Please get in touch if you have any further queries or contact us within two months if
you’'d like us to review the information we have sent.

Yours sincerely,

Eleonora Pilla
Flood and Coastal Risk Management Officer
Partnership & Strategic Overview

West Sussex

ARUN DISTRICT COUNCIL A/45/19/PL




Flood Map for Planning (Rivers and Sea) created 02/01/2019.
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Flood Map for Planning
(Rivers & Sea)

~-  Defences

.+ Flood Storage Areas

Areas benefiting from flood defences
Flood Zone 3

Flood Zone 2
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Flood Map Areas (assuming no defences)

Flood Zone 3 shows the area that could be
affected by floodina:
- from the sea with a 1 in 200 or areater
chance of happening each year

- or from ariver with a 1 in 100 or greater
chance of hanpenina each vear.

Flood Zone 2 shows the extent of an
extreme flood from rivers or the sea with up
to a 1in 1000 chance of occuring each
vear.

© Crown Copyright and database rights 2019 . Ordnance Survey 100024198

Contact Us: National Customer Contact Centre, PO Box 544, Rotherham, S60 1BY. Tel: 03708 506 506 (Mon-Fri 8-6). Email: enquiries@environment-agency.gov.uk
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Product 4 Flood Risk Data Requested by: Liam Foord

Site: CHANDLERS GARAGE, BMW HOUSE, WATER LANE, ANGMERING, LITTLEHAMPTON,

BN16 4EH

Table 1: Water Levels: Fluvial Undefended

Eastings Northings 1% Plus
Climate
Change
1 506961 104488 6.03 6.08 6.21
2 506897 104427 5.63 5.67 5.74
3 506896 104402 5.53 5.55 5.63
4 506931 104404 - - -

Table 2: Water Levels: Fluvial Defended

Eastings Northings
506961 104488 6.18 | 6.20 | 6.23 | 6.33
506897 104427 550 | 552 | 552 | 5.67
506896 104402 546 | 552 | 552 | 5.62
506931 104404 - - - -

Office Address: Guildbourne House, Chatsworth Road, Worthing BN11 1LD.
Customer services line: 03708 506 506. Email: enquiries@environment-agency.gov.uk
www.gov.uk/government/organisations/environment-agency

ARUN DISTRICT COUNCIL A/45/19/PL



Table 3: Water Depth: Fluvial Undefended

Eastings

Northings

1% Plus
Climate

Change
1 506961 104488 0.35 0.41 0.53
2 506897 104427 0.08 0.12 0.19
3 506896 104402 0.05 0.08 0.15
4 506931 104404 - - -

Table 4: Water Depth: Fluvial Defended

Eastings Northings
1 506961 104488 0.18 | 0.19 | 0.23 | 0.33
2 506897 104427 0.03 | 0.05 | 0.09 | 0.20
3 506896 104402 0.09 | 0.10 | 0.15 | 0.25
4 506931 104404 - - - -

All levels taken from: Lower Tidal River Arun Strategy Study, completed in 2010 by Atkins

There is no additional information or health warnings for these levels/depths or the
model from which they have been produced.

Produced on 02/01/2019

Office Address: Guildbourne House, Chatsworth Road, Worthing BN11 1LD.

Customer services line: 03708 506 506. Email: enquiries@environment-agency.gov.uk
www.gov.uk/government/organisations/environment-agency
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Modelled Site Node Poinls, Cenlred BN16 4EH.
Created 02/01/2019 (Ref: SSD/110485)
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Recorded Flood Events Outlines

Legend

~~  Sealed Main Rivers
§8  All recorded flood outlines
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© Crown Copyright and database rights 2017 . Ordnance Survey 100024198.
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Appendix G MicroDrainage Calculations

Landspeed Homes Ltd
Former Chandlers BMW, Water Lane, Angmering BN16 4EH

08 March 2019
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RGP Design Limited

2 West Barn Greenfield Runoff

Norton Lane D1623 Former Chandlers BMW
Chichester ©PO20 3AF Angmering

Date 07/01/2018 Designed by D Lytton

File Checked by

Innovyze Source Control 2017.1

ICP SUDS Mean Annual Flood

Input
Return Period (years) 100 Soil 0.400
Area (ha) 0.470 Urban 0.000
SAAR (mm) 737 Region Number Region 7

Results 1/s

QBAR Rural 1.7
QBAR Urban 1.7
Q100 years 5.4

Q01 year 1.4
Q30 years
Q100 years 5.4

w

©1982-2017 XP Solutions
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RGP Design Limited

2 West Barn

Norton Lane

Greenfield Runoff Volume
D1623 Former BMW Chandlers

Chichester ©PO20 3AF Angmering
Date 07/01/2018 Designed by D Lytton
File Checked by
Innovyze Source Control 2017.1
Greenfield Runoff Volume
FSR Data
Return Period (years) 100
Storm Duration (mins) 360
Region England and Wales
M5-60 (mm) 19.700
Ratio R 0.350
Areal Reduction Factor 1.00
Area (ha) 0.470
SAAR (mm) 732
CWI 109.129
Urban 0.000
SPR 37.000
Results
Percentage Runoff (%) 37.32
Greenfield Runoff Volume (m3) 114.017

©1982-2017 XP Solutions
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RGP Design Limited Page 1
2 West Barn D1623 Drainage Strategy { “““““““““““““““ H
Norton Lane Residential Area § !
Chichester ©PO20 3AF Permeable Paving §
Date 25/02/2019 Designed by D Lytton i
File D1623 RESIDENTIAL AREA.... |[Checked by
Innovyze Source Control 2017.1
Summary of Results for 100 vear Return Period (+40%)
Half Drain Time 155 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)
15 min Summer 6.078 0.128 0.0 4.7 4.7 34.2 Flood Risk
30 min Summer 6.134 0.184 0.0 4.7 4.7 49.3 Flood Risk
60 min Summer 6.185 0.235 0.0 4.7 4.7 62.8 Flood Risk
120 min Summer 6.215 0.265 0.0 4.7 4.7 71.0 Flood Risk
180 min Summer 6.213 0.263 0.0 4.7 4.7 70.3 Flood Risk
240 min Summer 6.205 0.255 0.0 4.7 4.7 68.1 Flood Risk
360 min Summer 6.189 0.239 0.0 4.7 4.7 63.9 Flood Risk
480 min Summer 6.173 0.223 0.0 4.7 4.7 59.8 Flood Risk
600 min Summer 6.158 0.208 0.0 4.7 4.7 55.6 Flood Risk
720 min Summer 6.142 0.192 0.0 4.7 4.7 51.4 Flood Risk
960 min Summer 6.112 0.162 0.0 4.7 4.7 43.2 Flood Risk
1440 min Summer 6.056 0.106 0.0 4.7 4.7 28.4 Flood Risk
2160 min Summer 5.987 0.037 0.0 4.7 4.7 9.8 O K
2880 min Summer 5.955 0.005 0.0 4.7 4.7 1.2 O K
4320 min Summer 5.950 0.000 0.0 3.7 3.7 0.0 O K
5760 min Summer 5.950 0.000 0.0 2.9 2.9 0.0 0 K
7200 min Summer 5.950 0.000 0.0 2.4 2.4 0.0 O K
8640 min Summer 5.950 0.000 0.0 2.1 2.1 0.0 O K
10080 min Summer 5.950 0.000 0.0 1.9 1.9 0.0 0 K
15 min Winter 6.089 0.149 0.0 4.7 4.7 39.9 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m?)
15 min Summer 126.074 0.0 44.9 49
30 min Summer 84.745 0.0 62.0 59
60 min Summer 54.368 0.0 80.6 82
120 min Summer 33.674 0.0 101.2 128
180 min Summer 25.065 0.0 113.2 170
240 min Summer 20.180 0.0 121.9 202
360 min Summer 14.839 0.0 135.0 270
480 min Summer 11.923 0.0 144.7 338
600 min Summer 10.054 0.0 152.7 406
720 min Summer 8.741 0.0 159.2 472
960 min Summer 7.003 0.0 169.9 606
1440 min Summer 5.114 0.0 186.0 860
2160 min Summer 3.727 0.0 202.8 1192
2880 min Summer 2.973 0.0 214.8 1500
4320 min Summer 2.159 0.0 232.3 0
5760 min Summer 1.718 0.0 244.5 0
7200 min Summer 1.438 0.0 253.9 0
8640 min Summer 1.245 0.0 261.8 0
10080 min Summer 1.102 0.0 268.4 0
15 min Winter 126.074 0.0 51.0 50
©1982-2017 XP Solutions
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RGP Design Limited Page 2

2 West Barn D1623 Drainage Strategy T 3
Norton Lane Residential Area ;
Chichester POZ0 3AF Permeable Paving §

Date 25/02/2019 Designed by D Lytton :

File D1623 RESIDENTIAL AREA.... |[Checked by

Innovyze Source Control 2017.1

Summary of Results for 100 vear Return Period (+40%)

Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Contrel & Outflow Volume

(m) (m) (1/s) (1/s) (1/s) (m?)
30 min Winter 6.162 0.212 0.0 4.7 4.7 56.9 Flood Risk
60 min Winter 6.220 0.270 0.0 4.8 4.8 72.3 Flood Risk
120 6.260 0.310 0.0 4.9 4.9 83.0 Flood Risk
240 min Winter 6.251 0.301 0.0 4.9 4.9 80.5 Flood Risk
360 min Winter 6.229 0.279 0.0 4.8 4.8 74.5 Flood Risk
480 min Winter 6.205 0.255 0.0 4.7 4.7 68.3 Flood Risk
600 min Winter 6.181 0.231 0.0 4.7 4.7 61.8 Flood Risk
720 min Winter 6.156 0.206 0.0 4.7 4.7 55.2 Flood Risk
960 min Winter 6.109 0.159 0.0 4.7 4.7 42.6 Flood Risk
1440 min Winter 6.019 0.069 0.0 4.7 4.7 18.5 Flood Risk
2160 min Winter 5.950 0.000 0.0 1.6 1.6 0.0 O K
2880 min Winter 5.950 0.000 0.0 3.7 3.7 0.0 O K
4320 min Winter 5.950 0.000 0.0 2.6 2.6 0.0 O K
5760 min Winter 5.950 0.000 0.0 2.1 2.1 0.0 O K
7200 min Winter 5.950 0.000 0.0 1.8 1.8 0.0 O K
8640 min Winter 5.950 0.000 0.0 1.5 1.5 0.0 O K
10080 min Winter 5.950 0.000 0.0 1.3 1.3 0.0 O K

Storm Rain Flooded Discharge Time-Peak

Event (mm/hr) Volume Volume (mins)
(m?) (m?)

30 min Winter 84.745 0.0 70.0 6l

60 min Winter 54.368 0.0 91.0 84

120 min Winter 33.674 0.0 114.0 130

240 min Winter 20.180 0.0 137.4 216

360 min Winter 14.839 0.0 151.6 288

480 min Winter 11.923 0.0 162.9 364

600 min Winter 10.054 0.0 171.3 438

720 min Winter 8.741 0.0 179.0 510

960 min Winter 7.003 0.0 191.2 648

1440 min Winter 5.114 0.0 209.2 896

2160 min Winter 3.727 0.0 228.2 0

2880 min Winter 2.973 0.0 241.9 0

4320 min Winter 2.159 0.0 261.7 0

5760 min Winter 1.718 0.0 275.8 0

7200 min Winter 1.438 0.0 286.6 0

8640 min Winter 1.245 0.0 295.8 0

10080 min Winter 1.102 0.0 303.6 0

©1982-2017 XP Solutions
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RGP Design Limited

2 West Barn
Norton Lane
Chichester PO20 3AF

D1623 Drainage Strategy
Residential Area

Permeable Paving

Date 25/02/2019
File D1623 RESIDENTIAL AREA....

Designed by D Lytton
Checked by

Innovyze

Source Control 2017.1

Rainfall Details

Time Area Diagram

0 10 0.060 10

Time (mins) Area | Time (mins)
From: To: (ha) |From: To:

Total Area (ha) 0.210

Area | Time (mins) Area | Time
(ha) |From: To: (ha) |From:

20 0.050 20 30 0.050

30

Rainfall Model FSR Winter Storms Yes

Return Period (years) 100 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840

M5-60 (mm) 19.200 Shortest Storm (mins) 15

Ratioc R 0.350 Longest Storm (mins) 10080

Summer Storms Yes Climate Change % +40

(mins) Area

To:

(ha)

40 0.050

©1982-2017 XP Solutions
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RGP Design Limited

2 West Barn
Norton Lane
Chichester

PO20 3AF

D1623 Drainage Strategy
Residential Area

Permeable Paving

Date 25/02/2019

File D1623 RESIDENTIAL AREA....

Designed by D Lytton
Checked by

Innovyze

Source Control 2017.1

invalidated

Depth (m) Flow (1/s)

.100
.200
.300
.400
.500
.600
.800
.000

R OO OO OO O
GO s W
U O oo o

Infiltration Coefficient Base

Model Details

Storage is Online Cover Level (m) 6.300

Porous Car Park Structure

Hydro-Brake® Optimum Outflow Control

Hydro-Brake® Optimum as specified.

(m/hr) 0.00000 Width (m)

Membrane Percolation (mm/hr) 1000 Length (m)
Max Percolation (1/s) 247.8 Slope (1:X)

Safety Factor 2.0 Depression Storage (mm)

Porosity 0.30 Evaporation (mm/day)

Invert Level (m) 5.950 Membrane Depth (m)

Unit Reference MD-SHE-0109-5000-0800-5000

Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
1.200 6.0 3.000 9.3
1.400 6.5 3.500 10.0
1.600 6.9 4.000 10.6
1.800 7.3 4.500 11.3
2.000 7.7 5.000 11.8
2.200 8.0 5.500 12.4
2.400 8.4 6.000 12.9
2.600 8.7 6.500 13.4

Depth

W W W W ~J ~J

Design Head (m) 0.800
Design Flow (1/s) 5.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 109
Invert Level (m) 5.500
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 0.800 5.0
Flush-Flo™ 0.241 5.0
Kick-Flo® 0.537 4.2
Mean Flow over Head Range - 4.3

1
8

0.
9.
0.

o W uo N o

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

(m) Flow (1/s)

.000
.500
.000
.500
.000
.500

13.
14.
14.
15.
15.
16.

R 1N W

©1982-2017 XP Solutions
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RGP Design Limited

2 West Barn
Norton Lane
Chichester

PO20 3AF

D1623 Drainage Strategy
Commercial Building
Blue Roof - Permavoid 150

Date 19/02/2019
File D1623 Commercial Buildi...

Designed by D Lytton
Checked by

Innovyze

Source Control 2017.1

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080
15

Summary of Results for 100 vear Return Period (+40%)
Half Drain Time : 179 minutes.
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)
min Summer 10.066 0.066 0.0 1.0 1.0 9.4 Flood Risk
min Summer 10.086 0.086 0.0 1.0 1.0 12.3 Flood Risk
min Summer 10.103 0.103 0.0 1.0 1.0 14.7 Flood Risk
min Summer 10.111 0.111 0.0 1.0 1.0 15.9 Flood Risk
min Summer 10.109 0.109 0.0 1.0 1.0 15.6 Flood Risk
min Summer 10.106 0.106 0.0 1.0 1.0 15.1 Flood Risk
min Summer 10.100 0.100 0.0 1.0 1.0 14.3 Flood Risk
min Summer 10.094 0.094 0.0 1.0 1.0 13.4 Flood Risk
min Summer 10.088 0.088 0.0 1.0 1.0 12.6 Flood Risk
min Summer 10.082 0.082 0.0 1.0 1.0 11.7 Flood Risk
min Summer 10.069 0.069 0.0 1.0 1.0 9.9 Flood Risk
min Summer 10.045 0.045 0.0 1.0 1.0 6.4 Flood Risk
min Summer 10.018 0.018 0.0 1.0 1.0 2.6 Flood Risk
min Summer 10.004 0.004 0.0 1.0 1.0 0.6 Flood Risk
min Summer 10.000 0.000 0.0 0.8 0.8 0.0 Flood Risk
min Summer 10.000 0.000 0.0 0.6 0.6 0.0 Flood Risk
min Summer 10.000 0.000 0.0 0.5 0.5 0.0 Flood Risk
min Summer 10.000 0.000 0.0 0.5 0.5 0.0 Flood Risk
min Summer 10.000 0.000 0.0 0.4 0.4 0.0 Flood Risk
min Winter 10.075 0.075 0.0 1.0 1.0 10.7 Flood Risk
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m?)
15 min Summer 126.074 0.0 10.5 23
30 min Summer 84.745 0.0 14.3 37
60 min Summer 54.368 0.0 18.3 64
120 min Summer 33.674 0.0 22.7 122
180 min Summer 25.065 0.0 25.3 160
240 min Summer 20.180 0.0 27.1 190
360 min Summer 14.839 0.0 30.0 256
480 min Summer 11.923 0.0 32.1 326
600 min Summer 10.054 0.0 33.9 394
720 min Summer 8.741 0.0 35.3 162
960 min Summer 7.003 0.0 37.8 598
1440 min Summer 5.114 0.0 41.3 844
2160 min Summer 3.727 0.0 45.2 1188
2880 min Summer 2.973 0.0 48.1 1504
4320 min Summer 2.159 0.0 52.5 0
5760 min Summer 1.718 0.0 55.7 0
7200 min Summer 1.438 0.0 58.2 0
8640 min Summer 1.245 0.0 60.5 0
10080 min Summer 1.102 0.0 62.5 0
15 min Winter 126.074 0.0 11.8 23

©1982-2017 XP Solutions
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RGP Design Limited
2 West Barn D1623 Drainage Strategy
Norton Lane Commercial Building
Chichester P0O20 3AF Blue Roof - Permavoid 150
Date 19/02/2019 Designed by D Lytton
File D1623 Commercial Buildi... |[Checked by
Innovyze Source Control 2017.1
Summary of Results for 100 vear Return Period (+40%)
Storm Max Max Max Max Max Max Status
Event Level Depth Infiltration Control & Outflow Volume
(m) (m) (1/s) (1/s) (1/s) (m?)
Winter 10.098 0.098 0.0 1.0 1.0 14.0 Flood
Winter 10.119 0.119 0.0 1.0 1.0 17.0 Flood
Winter 10.131 O. 0.0 1.0 1.0 18.7 Flood
240 min Winter 10.125 0.125 0.0 1.0 1.0 17.9 Flood
360 min Winter 10.117 0.117 0.0 1.0 1.0 16.7 Flood
480 min Winter 10.108 0.108 0.0 1.0 1.0 15.4 Flood
600 min Winter 10.099 0.099 0.0 1.0 1.0 14.1 Flood
720 min Winter 10.089 0.089 0.0 1.0 1.0 12.7 Flood
960 min Winter 10.069 0.069 0.0 1.0 1.0 9.9 Flood
1440 min Winter 10.032 0.032 0.0 1.0 1.0 4.5 Flood
2160 min Winter 10.001 0.001 0.0 1.0 1.0 0.1 Flood
2880 min Winter 10.000 0.000 0.0 0.8 0.8 0.0 Flood
4320 min Winter 10.000 0.000 0.0 0.6 0.6 0.0 Flood
5760 min Winter 10.000 0.000 0.0 0.5 0.5 0.0 Flood
7200 min Winter 10.000 0.000 0.0 0.4 0.4 0.0 Flood
8640 min Winter 10.000 0.000 0.0 0.3 0.3 0.0 Flood
10080 min Winter 10.000 0.000 0.0 0.3 0.3 0.0 Flood
Storm Rain Flooded Discharge Time-Peak
Event (mm/hr) Volume Volume (mins)
(m?) (m?)
30 min Winter 84.745 0.0 15.9 37
60 min Winter 54.368 0.0 20.5 64
180 min Winter 25.065 0.0 28.3 174
240 min Winter 20.180 0.0 30.4 204
360 min Winter 14.839 0.0 33.6 276
480 min Winter 11.923 0.0 36.0 354
600 min Winter 10.054 0.0 38.0 428
720 min Winter 8.741 0.0 39.6 502
960 min Winter 7.003 0.0 42.3 646
1440 min Winter 5.114 0.0 16.3 882
2160 min Winter 3.727 0.0 50.7 1136
2880 min Winter 2.973 0.0 53.9 0
4320 min Winter 2.159 0.0 58.8 0
5760 min Winter 1.718 0.0 62.3 0
7200 min Winter 1.438 0.0 65.2 0
8640 min Winter 1.245 0.0 67.8 0
10080 min Winter 1.102 0.0 70.0 0
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2 West Barn

Norton Lane

D1623 Drainage Strategy

Commercial Building

Chichester ©PO20 3AF Blue Roof - Permavoid 150
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Innovyze

Source Control 2017.1

Rainfall Model

Return Period (years)

M5-60 (mm)
Ratio R
Summer Storms

Rainfall Details

Time Area Diagram

Total Area (ha) 0.045
Time (mins) Area
From: To: (ha)

0 10 0.045

FSR Winter Storms

100 Cv (Summer)

Region England and Wales Cv (Winter)
19.200 Shortest Storm (mins)

0.350 Longest Storm (mins)

Yes Climate Change %

Yes
0.750
0.840

15
10080
+40
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RGP Design Limited

2 West Barn D1623 Drainage Strategy
Norton Lane Commercial Building
Chichester POZ0 3AF Blue Roof - Permavoid 150
Date 19/02/2019 Designed by D Lytton

File D1623 Commercial Buildi... |[Checked by

Innovyze Source Control 2017.1

Model Details

Storage is Online Cover Level (m) 10.150

Cellular Storage Structure

Invert Level (m) 10.000 safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000
Depth (m) Area (m?) Inf. Area (m?) [Depth (m) Area (m?) Inf. Area (m?)

0.000 150.4 150.4 0.150 150.4 157.8

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0056-1000-0300-1000

Design Head (m) 0.300
Design Flow (1/s) 1.0
Flush-Flo™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Available Yes
Diameter (mm) 56
Invert Level (m) 9.850
Minimum Outlet Pipe Diameter (mm) 75
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 0.300 1.0
Flush-Flo™ 0.089 1.0
Kick-Flo® 0.214 0.9
Mean Flow over Head Range - 0.8

The hydrological calculations have been based on the Head/Discharge relationship for the

Hydro-Brake® Optimum as specified. Should another type of control device other than a

Hydro-Brake Optimum® be utilised then these storage routing calculations will be

Gl B
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invalidated
Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (1/s)
0.100 1.0 1.200 1.9 3.000 2.8 7.000
0.200 0.9 1.400 2.0 3.500 3.1 7.500
0.300 1.0 1.600 2.1 4.000 3.3 8.000
0.400 1.1 1.800 2.2 4.500 3.5 8.500
0.500 1.3 2.000 2.4 5.000 3.7 9.000
0.600 1.4 2.200 2.5 5.500 3.8 9.500
0.800 1.5 2.400 2.6 6.000 4.0
1.000 1.7 2.600 2.7 6.500 4.2
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