From: Stuart Corbey

Sent: 17 April 2019 13:40

To: Planning.Responses

Subject: LU/59/19/PL - Land at Watersmead Business Park, Littlehampton

Please upload the attached documents as
1. Drainage survey
4. FRA

From: Aarti O'Leary I

Sent: 17 April 2019 09:51

To: Stuart Corbey

Cc: Laura Gibbons; Planning; Serena Page

Subject: Application Ref: LU/59/19/PL - Land at Watersmead Business Park, Littlehampton

Dear Stuart

To address the comments raised in the consultation response from the Drainage Engineer, we hereby submit an
updated Flood Risk Assessment and Drainage Strategy report.

We would be grateful if you could confirm receipt of these documents.
We trust the details contained in the reports address the matters raised in relation to surface water drainage.

Kind Regards

Aarii O'leary
8Se (Honsy, MA (Merit), MRTRE
Assuciaie

Chartarad Survayors & Ty
8 New Bridge Street
London

EC4V BAR

This e-mail {and any siachmenis) may be confidential and priviieged and exempt from disciosure under v, [ you are not the intended racinient, pleass
natify the sender immediately and daiste the email Any unauthorised disciosure, copying or dissamination is strictly prohibfted.

WAV is the trading name of Dalton Wamer Davis LLP, a Limited Lability Partnership. Registered in England Mo, OUZ04838 Registernd Otfice: 6 New
Fridge Street, London EC4V BAR,

ARUN DISTRICT COUNCIL LU/59/19/PL



This email has been scanned on behalf of Dalton Warner Davis by MessageLabs.

ARUN DISTRICT COUNCIL LU/59/19/PL



Drainage Strategy Report

LITTLE HAMPTON, Land at Watersmead Business Park

16 April 218

Prepared for:

amazon




PINNACLE

CONSULTING ENGINEERS

CONTACT DETAILS

Andrew Quinn Civil Engineer | Andrew.q@ukpinnacle.com | 01707 527 647
Jawsy Jabbar E:gi‘r’]ig:: Jawsy j@ukpinnacle.com | 01707 527 636 | 07920 721332
David Meigh Director David.m@ukpinnacle.com | 01707 527 635 | 07770 550712
APPROVALS

Andrew Quinn Civil Engineer 15.04.19

David Meigh Director 15.04.19

David Meigh Director 15.04.19

VERSIONS

1 Andrew Quinn 15.04.19 For Comment

This document has been prepared by Pinnacle Consulting Engineers Ltd. for the titled project and should
not be relied upon or used for any other project. Pinnacle Consulting Engineers Ltd accepts no
responsibility or liability for the consequences of this document being used for any purpose other than
the purpose for which it was commissioned. Any person using or relying on the document for such other
purpose agrees, and will by such use or reliance be taken to confirm his agreement to indemnify
Pinnacle Consulting Engineers Ltd for all loss or resultant damage. Pinnacle Consulting Engineers Ltd
accepts no responsibility or liability for this document to any party other than the person by whom it was
commissioned.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213

ARUN DISTRICT COUNCII_\(§£§1J.9I!E No. 1 1 Little Hampton-DBN3



PINNACLE

CONSULTING ENGINEERS

CONTENT
1 INTRODUGCTION. ...ttt ettt ettt ettt ettt et e st e e s e e et e st e be s seeere e ebeebe s e ansseneeseeeneeeen 3
(R B S = e =TTt T o (o RSO PRPRPRPRPPTRPRRS 3
(P2 o] o ToTo | ¢=T o] 1Y PPPRPRPRTRPRRS 4
1.3 Geological ground CONAIIONS. .........uuuuiiiii bbbt bbb e ebbranes 4
1.4 Proposed DeVeIOPMENT ... ... i bbb b bbb ararar e s abarabarananrares 4
2 EXISTING SURFACE WATER MANAGEMENT .......cooiiiiiie ittt 5
2.1 Existing surface water management.............ccoii i 5
3 PROPOSED DRAINAGE ..ottt ettt ettt ettt e s e saeeneesne e 6
3.1 Surface Water Discharge LoCation .............cc.co e 6
3.2  Proposed Development Runoff Rate ... 6
3.3 Proposed Development Surface Water Drainage Strategy ..........ccccccccviie 6
3.4 Surface Water Discharge Rate and Attenuation...................... 6
3.5 SUDS FRATUIMES. ..ottt et eeee 7
3.6 AMENUALION TaANK ......eoiii e 7
3.7  Maintenance ReqQUIrEMENtS ... 7
4 CONCLUSION ...ttt ettt ettt ekt ere s e e h e e bebe et seeete et e ereenees e sneeneanteeneens 8
APPENDIX A — SITE LOCATION PLAN ......uiitiiiie ittt et sttt et s eteenaesee e 9
APPENDIX B = GPR SURVEY ..ottt ittt ettt ettt et see st e te e saesbe e enteete st e eseesaeseeesaesaesee s 10
APPENDIX C — EXISTING & PROPOSED IMPERMEABLE AREAS ........cccooiiiiiiiie e 11
APPENDIX D — PROPOSED DEVELOPMENT PLANS .......iiiiiiiiiiiie ittt e 12
APPENDIX E — DRAINAGE CALCULATIONS ......oiiiiiiii ittt ettt sttt et 13
APPENDIX F — PROPOSED DRAINAGE STRATEGY .....ccciiiiiiiitii ittt 14

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 1 2 thtle Hampton-DBNB



PINNACLE

CONSULTING ENGINEERS

1 INTRODUCTION

Pinnacle Consulting Engineers Ltd have been commissioned by Amazon to carry out a Drainage
Strategy report for a proposed development of a site off Norway Lane, Watersmead Business Park,
Toddington, BN17 6GY. A site location plan is enclosed in Appendix A.

1.1 Site description

The proposed development is located at National Grid Reference (NGR) 503839, 103654 off Norway
Lane, Watersmead Business Park, Toddington, BN17 6GY.

The existing site consists of three large warehouse buildings, associated service yards, circulation
routes and HGV parking areas. The site is located to the east of Wick, in the north of Toddington and
just north of A259. The site is bound to the north by railway tracks between Angmering and Ford, to the
south by parking and circulation roads associated with the Bodyshop HQ building and the “kids
unlimited” pre-school, to the west by The Co-operative Childcare nursery and residential dwellings along
Gratwicke Drive and to the east by a large feature lake running northwards towards Black Ditch. An
approximately 0.5ha feature lake can be identified to the east of the site and appears to run into a
complex of interconnecting tributaries and reservoirs roughly 140m north of the site.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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1.2 Topography

The development site is relatively flat with ground levels across the site varying between approximately
5m and 4m Above Ordnance Datum (AOD). The site falls generally in a south direction.

Topographical survey has commissioned to confirm the levels across the site.
Details of existing development site levels are enclosed in Appendix B.
1.3 Geological ground conditions

Geological conditions at the site are detailed below and are based on a British Geological Survey (BGS)
report and the Short Form Geotechnical Report carried out by Deltasimons in March 2019. The focus of
this study on geology is on the potential movement of water through Made Ground, Drift Geology and
Solid Geology.

These strata are outlined in Table 2.2.

Artificial Ground Artificial deposits delineated in available Dynamic Sampler on site identify Made
(Made Ground) Ground prove to approximately 0.45m bgl.

Superficial Deposits River Terrace Deposits (undifferentiated) - Sand, Silt and Clay. These deposits are
(Drift Deposits) detrital, ranging from coarse- to fine-grained and form beds and lenses of deposits
reflecting the channels, floodplains and levees of a river or estuary. These deposits
have been proven to approximately 2.43m bgl.

Bedrock New Pit Chalk Formation - Chalk. These sedimentary rocks are shallow-marine in
origin. They are biogenic and detrital, generally comprising carbonate material
(coccoliths), forming distinctive beds of chalk. Chalk deposits have been proven to
45.72m bgl.

Water Table Available boreholes identify a water table at 5.18m deep that is not expected to
significantly impact drainage design or associated earthworks activities.

Table 1.0 — Geological Ground Conditions

1.4 Proposed Development

The proposed development comprises installation of 5 no. ‘vehicle-to-ground’ lifts and a canopy cover
over the associated service yard area for a temporary period of five years, minor alterations to the
internal access road, including widening works, creation of a new spur, provision of a pedestrian
footbridge, and associated lighting and drainage infrastructure provision.

The proposed development plans are enclosed in Appendix D.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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2 EXISTING SURFACE WATER MANAGEMENT
21 Existing surface water management

A GPR survey was conducted by Malcom Hughes Chartered Land Surveyors in March of 2019 to define
the location of existing infrastructure within the site. Current survey records identify that the site has two
fully operational, primary, positive surface water networks, with separate discharge locations serving the
existing site. Due to the lack of evidence to suggest otherwise, it is reasonable to assume the identified
networks discharge into the large feature lake situated approximately 20m to the east of the site.
Assumed outfall locations are positioned along the eastern perimeter of the site. One of sewers are
assumed to outfall from the north east corner of the site via a @375mm and the other discharges
immediately to the east of the central service yard via a @1050mm pipe. Following a critique of the
existing networks, it is assumed that surface water runoff discharges into the pond at an unrestricted
rate.

A series of gullies are depicted running along the inner kerb lines bordering the large warehouse to the
north and are assumed to connect into the adjacent sewers, which roughly follow the centre line of the
existing circulation routes. A series of surface water sewers are identified running parallel to the existing
buildings along the centre of the site; they are shown to serve the central service yard, the large
distribution centre to the north and both warehouse buildings to the south.

The existing drainage arrangement shown on the drainage survey is provided from the GPR Survey and
enclosed in Appendix B.

The Environmental Agency’s Flood map for planning indicates that the site is located mostly in Flood
Zone 1 - little or no risk, with annual probability of flooding from rivers and the sea of less than 0.1% (1
in 1000 year rainfall event.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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3 PROPOSED DRAINAGE
3.1 Surface Water Discharge Location

Traditional approaches to urban drainage have comprised of underground tanks and pipe networks.
More recently, the benefits and opportunities to use Sustainable Drainage Systems (SuDS) have been
realised and encouragement to use such systems is promoted throughout Flood Risk Management
policy at all levels. SuDS is a term which encompasses a variety of approaches to managing surface
water in a way which is more sympathetic to the natural and human environment than conventional
piped drainage systems. Management of surface water is an essential element for reducing flood risk
and SuDS techniques are often designed to achieve this in a way that mimics the natural environment.

The Building Regulations (H3) states the priority for discharging surface water runoff from a development
is as follows:

1. Infiltration into the ground;
2. Discharge into a watercourse;
3. Discharge into a sewer.

Therefore, the preferred solution would be to replicate the natural drainage regime and to infiltrate
surface water runoff into the ground. It is imperative that a site-specific infiltration test to BRE Digest 365
is commissioned at a number of locations around the site, to ascertain whether infiltration would be a
suitable method of surface water management.

3.2 Proposed Development Runoff Rate

It can be seen from the enclosed drawings in Appendix C that the existing impermeable area for the site
and therefore the existing positively drained area is 24,647m2. The proposed impermeable area is
25,436m?, resulting in an increase of 789m? of impermeable area.

Despite the greenfield runoff rate calculations (Appendix E) yielding a discharge rate of 0.3l/s QBar,
such a restriction is not deemed to be practicable and therefore 5l/s is proposed as this is to ensure that
there will be no adverse effect on the existing drainage infrastructure.

3.3 Proposed Development Surface Water Drainage Strategy

As part of the proposed drainage strategy it is assumed that the majority of the infrastructure will remain
un-altered. It is also important to note the existing warehouse buildings have a fully operational, positive
drainage system that discharges into the aforementioned pond as described in section 2.1.

As part of the proposal, an additional impermeable area of 789m? will be produced by extending the
kerb line along the northern perimeter. The proposed drainage channel along this area will collect
surface water runoff to be attenuated, before being conveyed into the existing network at a restricted
rate of 5I/s via a hydrobrake.

34 Surface Water Discharge Rate and Attenuation

As mentioned in section 3.2, the proposed impermeable area compared to the original design will
increase by approximately 789m?. Based on calculations for all storms up to a 1 in 30 year rainfall event,
it is deduced that additional attenuation storage is needed. An additional required attenuation storage
volume of 14m? has been estimated quick storage estimate through MicroDrainage, the results of which
are included in Appendix E.

The proposed network will collect the surface water from the site via rainwater downpipes and drainage
channels, passing through petrol interceptor where necessary. Flows from the additional impervious

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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areas to the north of the site will be attenuated by the proposed tank and discharge via a @150mm pipe
into the existing private sewer network. The proposed drainage layout is included as Appendix F.

3.5 SuDS Features

The proposed Geolight (or equivalent) attenuation tank includes a perforated/ slotted distribution pipe
surrounded by granular material providing filtration and treatment for surface water flows. This in
conjunction with the proposed oil separator, deep trapped gullies and a catchpit manhole (silt trap) is
considered appropriate for the scale and nature of the development.

Refer to Appendix F for proposed the proposed drainage layout.

3.6 Attenuation Tank

The proposed Geolight (or equivalent) attenuation tank includes a perforated/ slotted distribution pipe
surrounded by granular material providing filtration and treatment for surface water flows. This in
conjunction with the proposed catchpit manhole (silt trap) is considered appropriate for the scale and
nature of the development.

3.7 Maintenance Requirements

It is anticipated that a private management company will be employed to maintain the completed
drainage network for the development incorporating the following activities and frequency for each
SUDS component.

3.7.1  Gullies/Channels/Pipes/Manholes

All components are to be periodically cleaned of foreign particles and silt accumulation, on a quarterly
basis. Components located in unadopted areas will be maintained by the landowner. Those located in
adopted areas will be maintained by the adopting authority.

3.7.2 Proprietary Systems

Proprietary systems will require routine maintenance by the owner to ensure continuing operation to
design performance standards. A typical maintenance schedule is detailed below in table 14.2 from the
CIRIA SuDS manual.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 1 7 thtle Hampton-DBNB
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4 CONCLUSION

The proposed development is centred at National Grid Reference (NGR) 503839, 103654 off Norway
Lane, Watersmead Business Park, Toddington, BN17 6GY. The existing site consists of three large
warehouse buildings, associated service yards, circulation routes and HGV parking areas.

The development site is relatively flat with ground levels falling in a southerly direction from
approximately 5.20m to 4.28m Above Ordnance Datum (AOD).

The proposed development comprises installation of 5 no. ‘vehicle-to-ground’ lifts and a canopy cover
over the associated service yard area for a temporary period of five years, minor alterations to the
internal access road, including widening works, creation of a new spur, provision of a pedestrian
footbridge, and associated lighting and drainage infrastructure provision.

The site has two fully operational, primary, positive surface water networks, with separate discharge
locations. Both networks are assumed to discharge into the pond situated 20m to the east of the site.
The rate of discharge from the additional drainage infrastructure will be restricted to 5I/s. Discharge of
the existing networks will remain unrestricted.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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Appendix A - Site Location Plan

Pinnacle Consulting Engineers Limited
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Appendix B - GPR Survey
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GENERAL NOTES

DO NOT SCALE THIS DRAWING. WORK ONLY TO
FIGURED DIMENSIONS.
FOR ALL RELEVANT NOTES, REFER TO

2.
STRUCTURAL AND CIVIL ENGINEERING
PERFORMANCE SPECIFICATION.

3. ANY DISCREPANCIES ARE TO BE REPORTED TO
PINNACLE CONSULTING ENGINEERS IMMEDIATELY.

THIS DRAWING IS TO BE READ IN CONJUNCTION

L.
WITH ALL OTHER RELEVANT ENGINEERS,
ARCHITECTS AND SUB-CONTRACTORS DRAWINGS

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

) R
//////////////////////,/

W

EXISTING SITE

AND DETAILS.

LEGEND

o
R -

A ;
N RN -

\\\\\\\\\\\
NN \\\\\\\\\\\\\\\ \\\\\\ \
\\\\\\\\\\\\\\\\\\\

RN -

PROPOSED SITE

7
iy,

SITE BOUNDARY

PERMEABLE AREA

IMPERMEABLE AREA

5
P

O 50MM ON Al DWG. 3
| 1 1 1 1 |
I 1 1 1 1 |
TH | FOR TENDER A Gd | RN 0L
REV | DESCRIPTION BY CHK DATE
CLIENT
PROJECT

LITTLEMHAMPTON
DBENS REFURBISHMENT

DRAWING TITLE
EXISTING AND PROPOSED
IMPERMEABLE AREAS

CONSULTING ENGINEERS

ALCHEMY,
BESSEMER ROAD,
WELWYN GARDEN CITY,

HERTS,
AL71HE.  TELEPHONE: 01707 527 630
NORWICH I  LONDON |  DUBLIN I THE HAGUE
DRAWING STATUS
SCALE @ Al DATE DRAWN BY | CHECKED
FHQOO APRSQ AQ JdJ
DRG NO. REVISION
FROZ2I-FPIN-QQ- X X-DR-C-0205 T

COPYRIGHT PINN

TOTAL IMPERMEABLE AREA = 25,436M°
TOTAL PERMEABLE AREA = 2,132M°

TOTAL IMPERMEABLE AREA = 24,647M°
TOTAL PERMEABLE AREA = 2,927M°

ARUN DISTRICT COUNCIL LU/59/19/PL



PINNACLE

CONSULTING ENGINEERS

Appendix D - Proposed Development Plans

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT counciVergion NO. 1 12 Little Hampton-DBN3



ARUN DISTRICT COUNCIL LU/59/19/PL

EXISTING KERBLINE EXTENDED, HGV
DUTY SURFACE FINISH

2
869/

DELIVERY VAN STORAGE AREA (72 SPACES)

AR SRR S RIS SEEAS RS REEASRE SH RR RR RRRY

7
/////////////////////////

i///

EXISTING HGV / DELIVERY VAN ACCESS / EGRESS

T

T R R R

|
"N\

AT

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ AR
X

W

22277
///////////////////////////////

NORWAY L ang

222277
//////////////////////,

N
~
N\

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

-

BODYSHOP DISTRIBUTION CENTRE

T

e

1NO NEW LEVEL ACCESS DOCK DOOR

WASTE COLLECTION AREA WITH
SEGREGATED WASTE CONTAINERS

EXISTING CYCLE STORES RETAINED

EXISTING STAFF PARKING TO BE USED BY AMAZON -

e,

e,

|

7,
///////////////////

2z

222
/////////////////////////

ety
Lz

777
////////////////////

2227 ////////////////////////////

WWWWWWWW/

—E

EXISTING KERBLINE EXTENDED, HGV DUTY SURFACE
FINISH

EXISTING KERB LINE CUT BACK TO ALLOW HGV

MOVEMENT, SMOKING SHELTER REPOSITIONED DUE
TO AMENDED KERB LINE

HGV / DELIVERY VAN ROUTE

2

A0

%,
)
iy

X

s

NEW ROAD SURFACE, HGV DUTY TARMAC FINISH

NEW PEDESTRIAN CROSSING

2NO NEW LEVEL ACCESS DOCK DOORS

I

1

i@ N

EXTENT OF INFILL CANOPY.

T

R ey

R R R R Y

4

7777

107 SPACES + 4 DISABLED SPACES

EXISTING CAR / PEDESTRIAN ACCESS / EGRESS

\\\\\\\\\\\\\\\\\\\\W

R TR
X

T

BODYSHOP HQ

— T\

PROPOSED SITE PLAN
1:500

|

iy,
7
“rm,
/////////
&7,

“y

Architects are to be notified of any discrepancies.
Contractors must check all dimensions on site.

This drawing is subject to copyright laws and is for use on this project only.

This drawing is to be used solely for the information as titled only.

For other information refer to the latest revision of any cross referenced drawings.
To be read in conjunction with relevant design standards/protocols

This is a colour drawing. In order to ensure any subsequent reproduction is

viewed correctly it should be printed in full colour.

15 20 25

5 0 5 10
NN . —
SCALE 1:500 m
10 0 10 20 30 40 50
[ b — —
m

SCALE 1:1250

N

REFER TO
ARBORICULTURAL

REPORT FOR LOCATIONS

OF TREES AND
VEGETATION

NO NEW BOUNDARY
TREATMENTS

NO PUBLIC RIGHTS
WAY ACROSS SITE

TO BE RETAINED: 2

5NO EXTERNAL 9 PALLET 'VEHICLE TO GROUND' (V2G) HGV DOCKS

HARDSTANDING:

OF

EXISTING LANDSCAPED AREA

128 m2

LANDSCAPED AREA TO BE
REPLACED WITH VEHICLE
HARDSTANDING: 592 m2

KERBED AREA TO BE
REPLACED WITH VEHICLE

25 m2

P9 CANOPY ADJUSTED 04.04.19 JN MB
P8 PEDESTRIAN BRIDGE REPLACED 28.03.19 MB SR
WITH CROSSING
P7 UPDATED TRACKING 12.03.19 BC MB
P6 UPDATED V2Gs 06.03.19 MB SR
P5 KERBING AMENDED 20219 MB SR
P4 LANDSCAPE AREAS SHOWN 05.02.19 MB SR
P3 REVISED AFTER PLANNING 01.02.19 JN MB
REVIEW
P2 REVISED FOLLOWING PLANNING 28.01.19 KEK SR
CALL
P1 FIRST ISSUE 24119 MB SR
Rev Description Date Drn Ckd
Status
PLANNING

SIS PN

e

Project

DBN3 - NEW COURTWICK LANE, LITTLEHAMPTON

Client

amazon

Drawing Title

PROPOSED SITE BLOCK PLAN

Num  Status Rev

Proj Ref Origin  Zone Level Type Role
-7260 - SMR - 00 - ZZ - DR - A - 2001 - S3 - P9
SMR Job Ref Sheet Scale Drawn
7260-00-2001 A0 NOTED MAB




PINNACLE

CONSULTING ENGINEERS

Appendix E - Drainage Calculations

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT counciVergion NO. 1 13 Little Hampton-DBN3



Greenfield runoff

\\\

HR Wallingford

Q\\\\

\\\

Site coordinates

-
el
g
iy
=
Y
=
2
[
3

Latituds:

Site name:

Longitude:

Site location:

Refarance;
Date

Methodology

potes:

Site characteristics

Methodoiogy o

Hydr

w
&
==l

L
8

[

&

b 2

S
L

v
w/i
B

h:
£2

5

Creenfield runoffrates



SRR

inpenmeatis S st

2

3
3

FER: Raw

G

5
i
i
i
i
i
i
i
i
i
i
i
i

ARUN DISTRICT COUNCIL LU/59/19/PL



PINNACLE

CONSULTING ENGINEERS

Appendix F — Proposed Drainage Strategy

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT counciVergion NO. 1 14 Little Hampton-DBN3



ANY DISCREPANCIES ARE TO BE REPORTED TO
PINNACLE CONSULTING ENGINEERS IMMEDIATELY

STRUCTURAL AND CIVIL ENGINEERING

FOR ALL RELEVANT NOTES, REFER TO
PERFORMANCE SPECIFICATION

DO NOT SCALE THIS DRAWING. WORK ONLY TO
FIGURED DIMENSIONS.

2.
3.

GENERAL NOTES

SURFACE WATER SEWER

EXISTING PRIVATE FOUL
EXISTING GULLY

SITE BOUNDARY
WATER SEWER
EXISTING PRIVATE

LEGEND

FEEREREREREERER RN R AR

o

1T

&
i
I
&

N

2.

T = O o O TR a o Em o | on | o 4
~ n O 14 z o x Eap s 2
=z @ = Do = . w Tw = O_nlvw o+ ook " x i || 3 i z
o 2 x >~o wa x 5 o 9 x <4 g W & L z9 ZZ o T = _ bp g = 0 el
= = o = N < n=2AaT I - L E w 2 e
5= L i3 > % _3%g * & =1 A2FERER o FH  of ~3I¥ T By = 27 |E =
= W <t O w — - . e I
z .4 205 o= v W O = =SS 5h« > O o g4 L < o 233 E - o
Sy ad =T og X Iz = w T = nwgXuys — m x =y T - R k]
S o 3Lo AoE =5 _I%E JW L EE_DMM%E es T_I x4 _AIHE_HM — s @
Z W ¢n RWT T x @) T T o o o L o w o O e olol=
SZ25% cly o 2 FET ELFE 8e o Y2zuxzs 35 w% deog 232 & LS S - % <
= o = 0% %) ZZ - @
S e L mo S52F zad =9 T T Fz325 4 o o = T~ > o Z = =z = 15 z| ZI 2| o
Z2 5 O G d5 TACO <o = a¥E=E_ g a awnQ r <o o -+ ) |z 0
Zz 4 Wz oo g C,o Wow o By SzoxZ o Al Suw= oo ' ZZ i L Lo 2 3 <
MER N £cs-o Xy , . TS mww Qo & o me-Eou o W <t s mok Ty oZ = 5 <f = a8 !
== [ - o = ~ n T > = . fpveen 2
; ~Z < w Sz _ o IT>wxi- = T p = & Lid
zz L w— = w5z ok T Q < L = =T o o o 4+ il
o > pd O £ A 1 < = = Q oo = [S NN o w o . m o annm H
<O emx pIo 3 Z =0 . L ©Zo Q2 =z < =1 s sooeses . 3 o
w = O =l T &= s—F39 aur- o<o_. op wY Foxgpa>oD> W = 0 ada w o > i ) © -
RITI LoOTWw 5 z DL, . +FZ rg b Voo pFT & Z 0 J>a w5 ww <o z R 1 : N 2. o -
i m Ol zzE= ZwWw Feo x, o = m 2wl =m < L B wa'm A & : o . 7
owD od>bsy 9T Luwlh = 0 s SWATD G p Qo a o A & - o 7Y iy ; ~ i d “ e
o Z| o= s wxz w o L Z T 4=9 W © O o zAa o5 w i a b S
wlo =g xZzE 9 « x—4Jfa L Z D < W IZ2m oW 7 (1. ¥ £ ~ Z 3 <
v xa ocLowO TIEx9 EE2 S252 oSu SE o4%2cona o - ¥ = ZzZ o o 5 = o s 9 & ;
%M Foz> >OMmM Wﬂ _ImN_DIu = O xz K WE,WNE _Iﬂ Am Bmw AS_nIv 22 = 7 _ . MHMVE ml EW FE% P
. ___ — . — - T i 7z g
SE v xuFS 030® £33 Qhwe 220 ww 95350 S Bwm o= xSg DA nZ wz= 5| & 2f L. R > z 9 P b
Zo0o¥ ) OOCFE pwWy wiodlL v JdZ2Z pEL O pFoogWyxzZ oOF a2 oOxX oy n=4d e oz i TS, R E O o | B I A
z- Bz -5 > %) > @O == = z, ZLZx Oz Q . g x = 3 . 1N E L b i1 o I il b
Zaod < owz8 Lo =72 BEEJC EBo= 15 PESwskFGw & WOD ow> & Whg 9 wweg L %z |8 Iy £/ > & » el 5
g SrEE FEE- OB 833e SanL g5 SESzw23 22 .08 932 Brow 38 58 A o rzlE - y 3 b Bl <L :-|= o |2
It Z| prfp Fgiw SE3 3952 OBL EZ SEZ8ESY &% gz2 E238 2EEL 38 duw3 Czlzle A B8« > N E -
DT a zwwz >aoIw Loew wEqe. wa¥ 40 wzgro>xZ Law WEs zgho LW a6 a® ol bl o K froee = iN re o < - A
= @x =z >3 ol || @ s ey 0y o e
I-xz <L| oxrXx0 Zzwr J«I I Oo2wWw>S ITJw IO TOoxzzzZ I Toeg Owww JZO0mL Jx JIO8 Zlxlzlo — © o e ® o i
FEa< OFFO <d<5mF <[OF FAxd F<m I< FOo<du<a [T+ Z2Toa Ocomz <IZO01 Ja AFS ARt k=1 o b= o Z (o Q Wz ;3512 AR B
¥ = T : ol Lz |3 0w & |z
) . . ; ; ; . S N A E S ek L g . U3 - F A F A A i
1o} ~ Te} 0 ~ © o L = = 4 ild |yl o a a g N_%M_._HLN_W a %] o s

4.

CONTRACTOR IS TO ENSURE
EXISTING PIPES ARE ADEQUATELY
PROTECTED FOR THE DURATION OF
THE CONSTRUCTION PHASE.

CDM NOTES

INFILTRATION IS A NON VIABLE METHOD
OF SURFACE WATER DISCHARGE.

THE PROPOSED DRAINAGE STRATEGY IS
BASED ON THE ASSUMPTION THAT

DESIGN NOTE

PROPOSED DRAINAGE CHANNEL
PROPOSED ATTENUATION TANK

OUTLET BOX

PROPOSED SURFACE WATER PIPE

£

e

%
%
%
o
A

N
i
H
i
i
H
\
A
h
i
N

ASSUMED OUTFALL
ROUTE

ASSUMED OUTFALL

.,
et e,
v.‘..\.«u.«uunu.\u:.

4 PR

HYDROBRAKE
MANHOLE
CONEN
~
~

o

sy,
G111 103
e
rgy,

&
&
&
NS
s
A

el

i ;
I
1 i
/ i
/ i
i
/ i
i / [a]
i H
i i
i ] wn O
H i’ I
i i — O
i
! ;A w
{ i
/ mm...w —
: —
i <
i
i . o <
74
- 7
f A B T @) .
; M R T St LU (e
: et o © Gt
x i 5 L - P o
=z o~ H 1 z., P
< ; / £92
[T} 0 i i I < - “t\\s\\\\e\\o\ Y IRy
== > ; p O w 7 s " % i
Z - / 4 Z “ e 52 7w
O ~I H o, v _1 VA N\\\i \c.\“ .................. 3 v“\ 21
/ P 2 . — P8 % &Y A D Y e ceON ! iz 77
—_ H 7 7 ] LTV o\\ ’ 7
ox 3, i X [ L ., N 0 oo 7 \\&\\\\ . A Y "
Dl ’ “ P % - &
I : H H 7 § e, o Z vty 5 Wrrridhorroe. 5 p b
o > L i L7 7 1 H o 7 % 77 3 Drrrs tharmseersis; 2 . 7
g 7 z H 7 frerrrees, | Et 7 H 7 7 g P . L,
i 7 2 1 o rttrrr el H 7 H 7 7 , oz e,
A i p 7 z 7 Z L T v % 7 H 7 7 1 7 5 e WS
o > : 0\J7 H 7 J n s Y H z 1 7 H 7 5 4 o
2,05 ; N i iz ZlEox ; 1 [ A B A o,
¥ H p y H 4 H 1 7 1 7 b Z i trey,
e [Te) i . 7 7 [ <[ S H H 7 7 7 H 7 2% H s . "
< | H A s S | iz L i Vi, N I I B B A S A B S S
LU o ] 7 7 ;g =Z 5 > H oE P S ; H 7 7 7 H ; 7 ; 7 7 7 H 7 7 5
= (@] ! 2 H : H [ 77 i it o S S R N A A S A A A T
= H : 7 7 i 7 m - o, . GRS N | 7 H 7 H 1 H ; z 7 7 H 7 7
—~ = i H 1 ;7 L s By e, i, ; 7 H \ H H 1 \ z H H H
— o H . 7 7 1 — | LLI = - R4 e R e e, H 5 7 7 A 7 z H H H 7
= : 2 i ;g o ; . g U S T T A A B R R
< O w ; £ 47 ;7 Ow ) P seeoe S S S L R TR B
N0 ; 5 o ;o g . O ' [ P e, d sttty §§f
: 1 4 3 H . estd Sttt er i, ¥
x > < ! et lh L ; H iz L I st R |
g X = / P Grsecens, . i g x f .4 S S T D e
[®) 1 H 7 1 ; iz ~ [ R St T S s O
= < O ! ; i - Nl223 e T e il
D i 1 7 1 = 22 I A 1 B2y [ e N SN2 g S
- — 7 N H A 1 nw <t | T et ety G L b DR E e e
- > i X i ;7
] L wii 7 H 7 i 7
T - ‘ 7 ? i
L <Ol ! ,.. H 1 i
= [ et f {
(& i " eenennd ;g
’ ‘ 4
o) v i SEN ] .4 y
(o) Py ; g ;G T
Www=1|; I P 1 H [ \
H 7 7 1
B O ~3| I A 201 e e
(%2} ~ ol ¥ H 7 [ Z 77 {
H ; 1 7 7 H i 7 H
j 7 ; ]
) Ll |: H - 7 7 7 7 \\ H
; : Rtaces SN z [ :
o~ x|l | 4 rerrenf [ frocroen.. |
(@) H H ; H H 1 \ : frocsseeesse,,
() VA 7 ; [ ; / i
Y ~— . H H Z H ;7 z 7 H
/ ‘ / 7 ;4 2 ;
o : N PR T N H e
] ; ;v iy iy .
- : : i i g ]
/ y ;7 P ’
.
: ool e 7 iz 1
: ; H 7 ;7 %y i
j 2 Y I 7y .
7 “ Z Z o,
H 7 7 H Z, 7z
i ; i 4 P Gty by
i s 4 ;
; d i 1 77 » -,
: P 1 P erern, o
’ H 1 i % s errtteys. Yl
i / ;o . 7y ; 7
! e, 1 =2 H
“ s S . - P
1 i 7z 2 1 I trr ity ’ H
H i H z H [ 7z i 4
i ] 3 I [ 4 ] P
] . i
/ : ; \“ \“ H \“ \\\\\\\\\\\. ‘ H :
H h H H z i z Ittty 5 e,
] ; ; N : / . / :
H H m “\ \“ H \“ i, % ‘ i ; s
i H H { / i
H 2 ’ ttivrrees, /
; o P A frorrstesstrnn P
H P F e 4 : /
/ N i 7 i 7 % 4 ; i
H o 1 H 1z 74 7 H O bttt r02y,,
H H i ; H [ 7 % 2 /
/ ] L0, i 7 ;7 7 7 2 ‘
H H —; \“ \“ \“ \“ Gt ; \ e,
/ Y rrttttrsrry,
; i ; 2 iz 7, 7 %5 -
/ ; ; j i 7 P 7% iyl | ;
; / i de il 7 % 7 i § v
; H i S | [ 4 f HEE
i f [ i 7, P g
H . H 7. iz 4 ) ;4
2 7 7 g “ bttt irrng,,
H H 7 i E7 7 Pty ¢ % 7 PG rreesrs
j i i7 7 s ;i
: f i ;7 A § v 7
: .~ H H ; \“ Dty H H \\\\\§ [ [ttt r1ary,
i . 7 7 ; 3 N h \ ot 7
; i pee s S i g 7, ; : A Pl
H ; 7 ? i 7 7 % 7 / et [ i L preeensa,,, ...
i i Z H 5z % 4 H H : ped H e,
{ ; 7 7 i 7 v , / o ; ;
i — H : iz 2 i / o, 4 L, i e,
/ -7 \“ m m 7 e S H N \\ \\\\\ ‘“ \“ et rttrr s, A
7 e~ TS 2 A ; i
H 0 H : i7 2 3 i Z 77 : i
i H 5 e i 2T f Z ‘
7 H D2 g et Y = H H % Z 4 : i
H e ’ 7 H z i P
; 7 7 [ 4 H H ; z:
H 1 7 H I 7 ’ H 1 ’
H H H 1 iz P : ] H . 77
Z o ; j . P i i : / el
7 H 2 H ¢ 7z : H P 7
i H H 7 : H ; ; Attty |
O L H , 7 1 .t .\\\\\\\\\ ! i H g
= ) J H i ioow ‘ ; iy, | ettt ttrsrersyy,
= / ‘ z ; : S, ; B ; %, ;
— z H %, & H %7
< > j ot ] / 28 : / ) / 2
h AN et Greeen.. J H Z : H H o 2 brrerer, 3
14 (o) ; , i / Tty / / \S“ / .
H H P H s H / Ay, b i
Fuoe | / / P / < [ / / 77 / /
[ : P 7 7 H jo ’ 7 .. / 7 7! b G prreees,, i H
h H H H eoraei, H reirrres, ;
<m0 [/ ] ] ;i ; 77 j P p ; bt P P
1 - 1 7 H 4 ’ 4 ’ ’ 4 Loz i H
L ! H , H H : Z : ;o e H 4 ] ;L
1 H H H H H ’ : res, I e
=z O S_ i j o i g / Py, ] I S Z y / S i G freecens ;oo
L : : e S i % i i/ 7 ; : ; / /
— : H H | hiasatt ] / Z i 4 H H H H 7 H frrmertenn,
= H ; { go g 7 ; | 22 H / 7 ’ / / % brverre,,,, P
= % 7 P T ! 4 ; ; ; / / ; Sl e P
- %) i H § H 7 H : / 7 7 1 H iz ! ;
: H H 7 4 RS i, { e !, 7 A 5 H H !z H :
— L ; / , i g ] 77 / froes e . ; i ; | F beveeran, Lo
n < / ; 7 i i 7 ; ; : e I A H H P g ok
x - H i 7 \“ 7 H v \\ [ ; H \“ 8o erns T, &M‘ £ ] H i 7} )
0 |/ : o 7 i p P, : / B ; / Pl
Z|Z8xxl / I s ; s, P T ; ; H 4 / ; PR | e
O ’ “ 7 1 H i H 7 H H ’ oz
! H z 1 ’ 7 ’ 1 z H H
o Bl f ;7 ] 7, / i ; ; / ; P Qg
xr , 6B =zW ; | K i ; 1 ; : 7 : ; / [ g frreen,
, /
=7 |w w= = j | Sy i 7 : 72 : i 7 ; H J i
mX .= j 40, ;4 / / i 7 / / / 7
’ v 4
mA~O / | =43 7 3 i o { ] 7 i / g F 5,
Ol T = i N e vt ; 7% / / / ] / ] S
: 7 H % g Zz z H ; Z H f 7 7z 7 7 5 7 ;
& ! H - ’ H
—|2 90w i 77 ;i ; Gy, / ; 7 ] / : P 7 i 7
ZHFo ; 7 ;4 ] j ! 2 j / / A T R R B B
72, ’ . ‘ v et dh. 7 z
) L / | i / 77, ] ; 7 : ; / J d b
w w2 T i Z 1 i ; H % H ; H . / H H ERE A
T e : 7z f Lo g ;P % / ; 7 i i / .
X onZ ; | ;T / S / / £7 r / ; R B
e teerreiedh.. T H f g H 1T
Alzwool | 7 ;g { g / ; ; j / ] frr.
i 7z 7 7 H Z H H H H H H Lrttrs, ;o T,
! 7 7 2 1 I i 2 H H St reey)
== O : % i 7 ] ; J i : H p / H /
i Zz ] 7 7 : sy H H 7 y ; i : e
/ 7 1 H ; ] ; 7 H / ; H p [
H o7 H 7 ‘ 72, 7 H 7 H H f H Sttty H
7 V] 7 7 H \ %2, H H - 7 e, ’ 7 2 .
H 7 H z H \ 7% H 3 H H s, ; ! : T 4
1 /A 1 H ; % 7 h H i H P / 4 H 7
H a2 4 H 7 H %, \ H H H H H i H ‘
7 Focas 2 W : H H i H
H N\\ s T B B . 4 7 i i H H S i, H tttretirereyy |
y / | ;e H ] ; 7 , \ iy ] P
; z H 3 ; e, : H H 5 H Attt e s p P
\\\\\ / 7 7 H : \\\\ : H ] g “ L o s 7 e I
i e, ot rr it
7 _ i 7! ;7 ; o, / / ¢ p 7 e R e Y [
] 7z, 7 H H \ 2, ; ; 7 H / 7 roersseridy : (e Y | y H H
7 : 7 o1 2 Z ; % : : 7 H i 7 ; Gy T T P, ¥ csra. P
H z - H J H 2 / / z I 74 / ¥ el | 1 GRS
: % 7 7 H Z Z / / Z / 57 Y 42 H : p
; \?.@ H H H % 7 H H H g 2 ] H : :
: 7 o 7 Ftssy H H /7 I <5 SO ;]
\ ; N\‘ s 7 H 2 H H 7 H 7 r\\\\\%&*\\\\\\\\“\m“ H e, i
H | Rw] [ H i 77, § i 7 7 s i 7 R o A
] 7 ;7 ; 7 ] ] 7 P / P / : ] 7 7 ”
i - - » ] p
/ 7 P / % ; j / f i, A P ;o 77,
; 7 ) 7 : %, \ i 7 =4 Ve R : H 1 Crtitairy, [ 7
/ 7 ; H i o i i w7 ; o 7 by / | g % 7
> H 8 o T4
] i Z ;i i &5 : / Z / ; % %7 i L £ R T 7 i)
H ; 7 H H i Z Z i H Z R 7% 77 2o T O P
H H SO ! A H .. /7 e H Pttt iy
i i \\\“. e f\“:: .. \“\ H \\\\\\\\\\w H ; . \“ g h o ’ \\\\%x\“ H H o H \\\\\h
H H 4 H 1 1 H H g Z H 7 h H H / :
H H 7 7 7 H H h z ya P ’ H ’ H H 7
] H Z 7 7 ; ; 4 H 7 Gty : : » ; / e
H / Z : Z ; / ; 7 ; T rrverr H / : A
/ ; Z ;o / / i 7 / F 7 el . i
i 72 ; 7 ! H : Z 3 A 77 ; H ]
/ 7 i ; / P 7 ; ’ 7 | / ; 7
H % z A B : H w3 vvrens J 3 L% 000 74 frrcrcrrm. : ’ \ %
j Dori corge, H & Zz 5 et T . ! %
i | ; ; i ] i T oy, / ] [ ot ; i
1 4 BRRatery SoON-1 ‘ ‘ 7 - “ O : £ 2 e m o, / L
i 7 A o] i 7 H g 7 H sooas, T, e, itrserreennil) “
; % H H J / H g7 4 witeree o, ’ . / H ey S
H A 7 z 4 H i e s, T erred i
/ 7 P ; / / ‘ o ey, | ; \ 77,
/ / ! i H N O rvrns 77 reecerdled, i i ;
j Z ;i i i ; 7 H ekl 77 / ; R I i
H % i ; : i 7 1 D Lof T s ] [ 47 4 il
4 H H H ; ; X 2 550 pees H H / P
/ \\\m\“ [ : ] i H 7 ] T g e ioZi . . s
P B 7 o H H 7 / o wvre. ! RRaecc 2O B
H - iaatest | SO z H H i Z H i H e, i F feeen 7 7
! % e see ’ ! H H z 4 H i o § g eerrtsy, [ Z
: % 7 7 : : i i P wa\\\\\\\«*\\\\\\\\\\\\ ! g vree, PG i g,
% 7 Z { / i 7 7 G reevrscor 0 H R Y s tttsteenses] ] w7
7 £ H / / / 7 ’ P, \“m\\\\ %] : PG iy 7o 7 7%
% 7 7 H H H H i forereen .:\....:\....a...unuunuuun:t:\%\\\\\ 75 / Pogl i - e § “\\\ \\
% i3 i ] ; : ; H ) i H S I w,
‘ f rrsrinse, %
7 H H H H H ’ S H i ; i gf f /- 2,
N H : / H 7 ] % el P4z H o i \Vx%
i ‘ i J 7 d [ , e N ] erscrsssenrf f P
/ / : ; ; ] ; p e b P e i 7
H 7 .- O gy e, i) 7 ' H s
ot i / / 7 H Yoo, i ; ittty o ;g : rrvorspy, 7,
;o 1 i H 4 H %, ) P . ' et ! 7 %
/ H H H 7 : 7 %, H H | G reerte,,, [ Z Z
/ 1 ; 1 7 i 7 %, 7 Ld ‘ 2 fires /. Z z
i i ; 7 i ] < 7 7 i “iog ; . P S
7 / / ; : ‘ 7 7 frmnd PR | S e 7,
Z H 7 I 7z 7 i R 47 e I 7,
fZ H H Z H ; H %
;4 / ; z H 7 7 % 77 ; ] % 2
H ; H H H o et 3 HH 2 ‘ Sttrrrtey,, %,
| / ] Z = H i % Gevsrenins oo i
/ ; H H 7 7 H i1 27 ecespe, [
H H 27 z7 H
: H P : ; H Z H R i Z 77 74 H _ i e &
; i ERE ; ; 7 . L 7 ji F i, e A 47 7
; /7 i / j ; ] ! 7 7 1 /] Yoitonit
: i7 P ; ; 27 4 : N £ 72 ! R
H I -, 1 ; H L4 ¢ 773 z orereed ;
H 1 [ : ’ 7 ¢ i 2 ’ H
; iy 1 : : Z I Yo H 7 P
/ i7 {7 / i H i i / / [
/ if I H H 2 , Es s, H ! = et
: / /72 S NOS H / 7 7 % 7 / H ;
i T A H ; Y H 7 1 H ;
I e e : H m H . Srnnrn H Frengy, | Froastetesrrrerel e,
2 T A e ; 7 j ; 7 b g, j e
2 2 Y O e et S i 7 H i 3 - i 2 R I I A Sttt ) e
7 G e, H 7 i Pttrrnenn ] 7 et
e, H 7z 1 ; SEhC H ' et
- 7 S i i i ) P T
i ¢ H f / ot i -
i i : f i L.,
e e, H \ 5 E H ; \\ ......................
ey ) H i H ettt e,
- ; ‘ Jrrrrsney : / N “\ | S bttt
... “ / v “ ; “ C T
. Yot e § / ] /B R B
5 D / : / j ‘ - 1 i1 i
o e SR H i ' H 1 7 1 H
G T 7 / ; 3 H 7 Z 7 7 7 7
H T e, i / i 4 B 7 7 Z A
4 S s T te - S 7 ; H i d ‘ 7 A 1
oy 4 et aete S PO H H ! ? z H H H
2 et T o . H Y as, ; 4 K z
2 et aec s TR / H 7 e tee, Z
H o e e 2 H I 2
7 L o L nent e PPN 1 : H z 1
25 et deccs TN, 7 / i i
Z W o e T H / H 4 4
7o T e e e e B d : H of tpeert
H L T e e o 5 H rap e R s,
. 7T e e T A o 4 H g / ; 7
) e s et H : 7 Ve % H ; i g7 Sy,
g e O e Ottt O T e, 1 o ; ; %o, 2 H 7 7
.\\\ . T e ! S 5 G oA ; T, FANS R Y A
s oo At / 7 / i [T fi7 7 7 i ¢
A, S e Ot TS 1 H / 7 7 4
Py S e e R / H ‘ 77 [ S S A T A
rrien feerrrern, 4w H H G Uty H H H 7 H 7 7 H
.. ; f . o
yd vt 4 ; \ 7o, ; ! 2 5 crree. 1 7 7 H 7 1
- T / ¢ ‘. L : 7 i Pofreded 4]
\ e " o H = ‘ "~ et %, H / \“ Z - “\ I S H H
. A H . ; ersron Gerrae, ,
e H ; H s\\\\\\ H ““\ Fpecrsecrsn, i \“ H “\ “\ “\ “\ o )
\\\ ; H d vy N A A
i i
g i , H 25t 7 7 7 7 H 7 1 7
Vs : . ; J A / St S BN R R I T
| v i E 2, i ; 75 1 -5 7 { i 7 i i i
e ; ! k p ity H / 7z ’ 7 H 7 7 7 H
rsrertr.,, H 4 H H ! H 7
rtemras, 3 bvee. H H ] +
7 H 7 e P, / i ;47
7 \\ “ i : ;7 \\\5\“5»\5\\\
i
‘\ Drrrrrrny H H / “\“ ’
/ . ; H T o
/ 5 / [ Gt s B
h i 7 7 o H H P B
/ o i 1 P /NS S A T T B R
/ 7 ’ i i G [
/ : I s A B A
/ ; H T 2] d H 7 A H 2z H 7 4
F ety i I / m Z H H H 7 7 7
\ %, ; G | / R T H ;2 H 7
/ 4 V4 oy / g s B
/ H e i Gt 3 i crsehinssh,,,
rran,, s H \\ o H “ \-:“\: ety s, e
S / 77y , I T
% i %t H ; i [ A A e
7 f Yipnnd) i ; \\. e VA A A
H ! e, d ! H 2L, ¥ : 7 7 7 7 I 7 7 H
H bR, H st <1 e ff H 1 i H 7 7 H
H ;g H H 0 sy 7 H H J 1 7 Z
H [ 4 I enls H Z A H z Z A 7
i e T H . ) “ %7 ‘ 1 H h 7 7 7
/ I e : . H s s 44 d H 7 H 4
H : s : 2 3 ? 1 7
- “ 7 i 4
frre et { 3 . ..
Jr ] S | I | i
P e H [
P / P o,
LT e H 1 Z%epreeers,,, Z 7 7 H P
e ] i i 4 I A R
P T, H i A A
I e ; 7 2 : 1 7 7 z 4 H
/ ; ! 2 [ 7 7 H H 1 7 H
e, / b pegersttirns,, 1 z H 7 H 7 H 7 1
Crerreen..... H Z7 > [ A1 H 7 H H 7 H
/ A JAelld g g1
.. “ Fepen [ Rehehhd ) 1G]
B o, B 7 bt rrtgy, ! e Z
7 : 1 / bttt ttrnrs,, H
j 2] / ety
; 7 1 R R St ey,
/ : Db i e,
; o / Hrpensn, R i e
: / s T, H i1 [ T T R s
H Ve e H 27, A e
Lo, A e e, H L ererrney,, 4 z H H 7 Z 7 7 7
............. Yoy [ grreeeenees G rroreeesceens 27 i 7 i i i i i
7 s s B . z H H
7 PO | A e / i 24 ; z H H H H 7 7
7 H S S L e, e ’ H 7 K 4 1 7 H 7 H
/ ; S N [ ; F [ A
H H L -, / 1 o 4 H H H 7
] j i 71 i 7
H H H 27 4
H i § 27,
i / ‘ %
i : H \“ Freoetsrcerrses,
H 2 ot -2 Y- T O f S S S S <22 Lo T POP . z
H ; i 11
4 H ety T, s ;g7 ,
i Sttt N % 1T g
: o e S S S = Sy [ & e e oo /7 £ 0 s, V4 I R
3 by ’ [ 7 ’ /7 1 P
/ 7 i1 % A
! 7 g /A 111 H Z H i 1 7 7 Z 7 g
: Z G 7 .. A b Lfpeeinn, [ 7 7 1 7 7 7 ; 7
H \..I\ e mdem S0 g e A g, ;oY wrrs. 7 H 1 7 H 1 p H \“ H
/ G e 7% [ I
\ S SR wttee P 2% i frrenrtnn, % 2 H 1 H 7 7
R - T Tt e o EP 2 rrrn,,, H H [ ates SN} 7 H 4
W . G fireeneensan, i ““ \“:.:..m.:::w: ;7
% e Gven err 7 H 1 H 7 7 7 i 2 B 1
%, s e ] N T B A B A -
Y, P R e e H 1 1 1 4 7 7
e 7Ly H H 1 h Z I 7
' 1A e 7 A 7 7 7 H
* LR gy, 3 7 ’ H H 7 7 7
..... g 1 Z ‘ ‘ H “\
............. p H ;
........... ? \ 7 g
\\\\\\\\\\\ I3
........... H
.......... . H
........... g ) 7z
e - 7 7o
o, / z A P
ot / i 777 7 5
.. - / I B B T
b, / I A A A
Sty e, / / 7 i7 7 H 7 7 7 7 7 1 4
¥ Fi H Z 7 7 1 1 H 2
Vi / 72 77 ¢ 1 H 7 H 7 H 7 7 7
/ etrredye ), | s Z 7 7 Z H H H 7
Aettorcirseyrn G ;i 7 7 7 74
i, ] ’ 7 1 z 1 1
e 7 H Z 7 H
) 7 H 7
werenid,., 7 7 H
e, i

QTR
eef

7
;
;
;
;
y
i
:
:
;
;
;
;
;
;
;
y

N

ARUN DISTRICT COUNCIL LU/59/19/PL

§
N

e W

e

H
H
§
H
§
H
N
H
N
H
N
H
3
H
N
H
N
H
N
H

H
3

{
!

R

N
H




NQRWICH
Pinnacle House
3 Meridian Way
Marwich

NR7 O0TA

01803 327 170

| WELWYN GARDEN CITY
i Alchemy

| Bessemer Road

| Welwyn Garden City

| AL7 THE

01707 527 630

nerwich@ukpinnacie.com | welwyn@ukpinnacle.com

: LONDON
¢ Woolverstone House
¢ &1 Berners Street

i London

L W1T 3NJ

| 0207043 3410

london@ukpinnasle.cam

DUBLIN
Grosvenor Court
67 Patrick Street
Dun Laoghaire
Caunty Dublin

+353- 1231 1041

dublin@iepinnacie.com

PINNACLE

CONSULTING ENGINEERS

- THE HAGUE

| Business Suite 5.01 D-1

| Business Center, WTC

| Prinses Margrietplantsoen 33
i 2585 AM, The Hague

| Netherlands

| +3170 240 0412

| petherlands@nipinnacie.com

omersonase. WWW.LPINNACleCONsultingengineers.com



Flood Risk Assessment

LITTLE HAMPTON, Land at Watersmead Business Park

16 April 218

Prepared for: Amazon




PINNACLE

CONSULTING ENGINEERS

CONTACT DETAILS

Jawsy Jabbar E:gi‘r’]ig:: Jawsy j@ukpinnacle.com | 01707 527 636 | 07920 721332
David Meigh Director David.m@ukpinnacle.com | 01707 527 635 | 07770 550712
APPROVALS

Jawsy Jabbar

Principal Engineer 15.04.19

David Meigh Director 15.04.19

David Meigh Director 15.04.19

VERSIONS

1 Jawsy Jabbar 04.02.19 For Comment
2 Andrew Quinn 15.04.19 For Comment

This document has been prepared by Pinnacle Consulting Engineers Ltd. for the titled project and should
not be relied upon or used for any other project. Pinnacle Consulting Engineers Ltd accepts no
responsibility or liability for the consequences of this document being used for any purpose other than
the purpose for which it was commissioned. Any person using or relying on the document for such other
purpose agrees, and will by such use or reliance be taken to confirm his agreement to indemnify
Pinnacle Consulting Engineers Ltd for all loss or resultant damage. Pinnacle Consulting Engineers Ltd
accepts no responsibility or liability for this document to any party other than the person by whom it was
commissioned.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 2 1 thtle Hampton-DBNB



PINNACLE

CONSULTING ENGINEERS

CONTENT
1 INTRODUGCTION. ...ttt ettt ettt ettt ettt et e st e e s e e et e st e be s seeere e ebeebe s e ansseneeseeeneeeen 3
2 EXISTING SITE CONDITIONS ... .ottt ittt ettt ettt et s e e s e enneene e 4
2.1 SHE AESCIIPHON. ..ottt e e e 4
D A Ko o ToTe [ - T ] 0 VPP P P PPPP PR 4
2.3 Geological ground CONAILIONS. .........ouiiiiiiiiiiiie ettt ettt et ee e e e bee e e ave e e e ee e 5
2.4 Existing surface water management.............ccoviiii e 5
3 PROPOSED DEVELOPMENT .......ooiiiitiitii ittt ettt sttt st ete s see st te s stesteesbe e aneenee e 6
4 PROBABILITY OF FLOODING........c.ocuiiiit ittt sttt ettt e see e see s e sne e 7
41  Flooding from rivers (fluvial flooding) & sea (tidal flooding) ...........cccccviiiiiiiiie 7
4.2  Flooding from [and & SEWEIS ........ooiiiiiiiiiii ittt ettt et e e ee e e 8
4.3  Flooding from groUNAWALE! ...........oooiiiiiii ettt 9
4.4 Flooding from reservoirs, canals, and other artificial SOUrCes ............ccccvvvvveviieriviviveinnen, 10
5 POLICY STATUS FOR PROPOSED DEVELOPMENT ......cccooiiiiiiiiie et 11
5.1 Vulnerability classification ..............c.ccc 11
5.2 Sequential Test & Exceplion Test......... 12
6 FLOOD RISK MANAGEMENT STRATEGY ....c.uiiiiiiiiitii ettt ettt ene e 14
7 CONCLUSION ...ttt ettt sttt e saeere s e sae e bebees e s beste et e ereareenaesneeneenee e 15
APPENDIX A — SITE LOCATION PLAN ......ooiiiiiit ittt ettt sttt st en e e 16
APPENDIX B = GPR SURVEY ..ottt ittt ettt ettt et st e e saesaesne st ase et e et eeneeseeesaesaesneas 17
APPENDIX C — PROPOSED DEVELOPMENT PLANS .......oiiiiiiiiiiii ittt s 18
APPENDIX D —EXISTING & PROPOSED IMPERMEABLE AREAS..........cccooiiiiiiiee e 19
APPENDIX E — PROPOSED DRAINAGE STRATEGY ....ootiiiiiiitiitie ettt eee s 20

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 2 2 thtle Hampton-DBNB



PINNACLE

CONSULTING ENGINEERS

1 INTRODUCTION

Pinnacle Consulting Engineers Ltd have been commissioned by Amazon to carry out a Flood Risk
Assessment report (FRA) for a proposed development of a site off Norway Lane, Watersmead Business
Park, Toddington, BN17 6GY. A site location plan is enclosed in Appendix A.

With reference to the indicative flood maps published by the Environment Agency, the site appears to
lie in Flood Zone 1. This FRA report has been prepared in accordance with the requirements contained
within National Planning Policy Framework (NPPF, July 2018) and the associated Planning Practice
Guidance. The guidance refers to the Environment Agency’s “standing advice” on flood risk. Based on
requirements set by the Environment Agency, a Flood Risk assessment is needed to support the
planning application.

This report has been prepared in accordance with (i) National Planning Policy Framework (NPPF),
(Department for Communities and Local Government, July 2018) and the accompanying (ii) Planning
Practice Guidance (Ministry of Housing, Communities and Local Government, March 2014); and (iii)
Level 1 and 2 Strategic Flood Risk Assessment (SFRA) undertaken on behalf of Arun District Council
by JBA Consulting, Nov 2016 (iv) Other statutory laws and local bylaws and rules.

It is stated in Paragraph 30 of the Flood Risk and Coastal Change chapter within the Planning Practice
Guidance that “a site-specific flood risk assessment is carried out by (or on behalf of) a developer to
assess the flood risk to and from a development site. Where necessary the assessment should
accompany a planning application submitted to the local planning authority. The assessment should
demonstrate to the decision-maker how flood risk will be managed now and over the development’s
lifetime, taking climate change into account, and with regard to the vulnerability of its users”.

This report has been prepared to address the requirements of the NPPF and has derived the following
data/information from various sources including:

¢ Information published or explicitly provided by the Environment Agency;

¢ Information published by the Local Planning Authority, including the SFRA,;

¢ A site-specific topographical survey;

¢ Enquiries made to relevant authorities to understand possible risks of flooding in the area; and

¢ Specific design works carried out for this report.

Pinnacle Consulting Engineers Ltd are specialists in flood studies with a track record of several hundred
successful FRA reports and assessments.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 2 3 thtle Hampton-DBNB
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2 EXISTING SITE CONDITIONS

21 Site description

The proposed development is located at National Grid Reference (NGR) 503839, 103654 off Norway
Lane, Watersmead Business Park, Toddington, BN17 6GY.

The existing site consists of three large warehouse buildings, associated service yards, circulation
routes and HGV parking areas. The site is located to the east of Wick, in the north of Toddington and
just north of A259. The site is bound to the north by railway tracks between Angmering and Ford, to the
south by parking and circulation roads associated with the Bodyshop HQ building and the “kids
unlimited” pre-school, to the west by The Co-operative Childcare nursery and residential dwellings along
Gratwicke Drive and to the east by a large feature lake running northwards towards Black Ditch. An
approximately 0.5ha feature lake can be identified to the east of the site and appears to run into a
complex of interconnecting tributaries and reservoirs roughly 140m north of the site.

Figure 2.1 — Aerial View of the existing development site (approximate site boundary edged red)

2.2 Topography

The development site is relatively flat with ground levels across the site varying between approximately
5m and 4m Above Ordnance Datum (AOD). The site falls generally in a south direction.

Topographical survey has commissioned to confirm the levels across the site.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 2 4 thtle Hampton-DBNB
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Details of existing development site levels are enclosed in Appendix B.
2.3 Geological ground conditions

Geological conditions at the site are detailed below and are based on a British Geological Survey (BGS)
report and the Short Form Geotechnical Report carried out by Deltasimons in March 2019. The focus of
this study on geology is on the potential movement of water through Made Ground, Drift Geology and
Solid Geology.

These strata are outlined in Table 2.2.

Artificial Ground Artificial deposits delineated in available Dynamic Sampler on site identify Made
(Made Ground) Ground proven to approximately 0.45m bgl.

Superficial Deposits River Terrace Deposits (undifferentiated) - Sand, Silt and Clay. These deposits are
(Drift Deposits) detrital, ranging from coarse- to fine-grained and form beds and lenses of deposits
reflecting the channels, floodplains and levees of a river or estuary. These deposits
have been proven to approximately 2.43m bgl.

Bedrock New Pit Chalk Formation - Chalk. These sedimentary rocks are shallow-marine in
origin. They are biogenic and detrital, generally comprising carbonate material
(coccoliths), forming distinctive beds of chalk. Chalk deposits have been proven to
45.72m bgl.

Water Table Available boreholes identify a water table at 5.18m deep that is not expected to
significantly impact drainage design or associated earthworks activities.

Table 2.2 — Geological Ground Conditions

24 Existing surface water management

A GPR survey was conducted by Malcom Hughes Chartered Land Surveyors in March of 2019 to define
the location of existing infrastructure within the site. Current survey records identify that the site has two
fully operational, primary, positive surface water networks, with separate discharge locations serving the
existing site. Due to the lack of evidence to suggest otherwise, it is reasonable to assume the identified
networks discharge into the large feature lake situated approximately 20m to the east of the site.
Assumed outfall locations are positioned along the eastern perimeter of the site. One of sewers are
assumed to outfall from the north east corner of the site via a @375mm and the other discharges
immediately to the east of the central service yard via a @1050mm pipe. Following a critique of the
existing networks, it is assumed that surface water runoff discharges into the pond at an unrestricted
rate.

A series of gullies are depicted running along the inner kerb lines bordering the large warehouse to the
north and are assumed to connect into the adjacent sewers, which roughly follow the centre line of the
existing circulation routes. A series of surface water sewers are identified running parallel to the existing
buildings along the centre of the site; they are shown to serve the central service yard, the large
distribution centre to the north and both warehouse buildings to the south.

The existing drainage arrangement shown on the drainage survey is provided from the GPR Survey and
enclosed in Appendix B.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 2 5 thtle Hampton-DBNB
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3 PROPOSED DEVELOPMENT

The proposed development comprises installation of 5 no. ‘vehicle-to-ground’ lifts and a canopy cover
over the associated service yard area for a temporary period of five years, minor alterations to the
internal access road, including widening works, creation of a new spur, provision of a pedestrian
footbridge, and associated lighting and drainage infrastructure provision.

The proposed development plans are enclosed in Appendix C.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 2 6 thtle Hampton-DBNB
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4 PROBABILITY OF FLOODING

The NPPF identifies six potential sources of flooding:-

¢ Flooding from rivers (fluvial flooding);
¢ Flooding from the sea (tidal flooding);
¢ Flooding from land;

¢ Flooding from sewers;

¢ Flooding from groundwater; and

¢ Flooding from reservoirs, canals, and other artificial sources.

These are considered below.
4.1 Flooding from rivers (fluvial flooding) & sea (tidal flooding)

The assessment of flood risk in this report is based on the definitions in Table 1 of the Flood Risk and
Coastal Change, Planning Practice Guidance, which recognises the following Flood Zones:

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

¢ Flood Zone 2 - low to medium risk, with annual probability of flooding between 0.1% and 1.0%
from rivers and between 0.1% and 0.5% from the sea

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

¢ Flood Zone 3b — the ‘Functional Floodplain’ with an annual probability of flooding of 5% or

greater.

An extract from the Environment Agency’s online flood map published on their website is shown in
Figure 4.1 below, with Flood Zone 3a & 3b denoted by dark blue hatch and Flood Zone 2 a light blue.
The site is located within a Flood Zone 1 ‘Low Probability’ area and therefore lies outside an area at risk
of fluvialftidal flooding.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 2 7 thtle Hampton-DBNB
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Figure 4.1 — Environment Agency Online Flood Map Extract for Planning (Approximate Site Extents Edged
Red)

Based on the Figure 4.1, proposed site lies in Flood Zone 1.

4.2 Flooding from land & sewers
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Figure 4.2 — Environment Agency Online Flood Map Extract for surface water flooding (Approximate Site
Extents Edged Red)

Based on the Figure 4.2, proposed site lies in low to medium zone for the surface water flooding.

4.3 Flooding from groundwater

Figure 4.3 — Defra Groundwater Vulnerability Map (Approximate Site location Edged Red)

Based on the Figure 4.3 the proposed site lies in Major Aquifer High vulnerability zone.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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4.4 Flooding from reservoirs, canals, and other artificial sources
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Figure 4.4 — Environment Agency Online Flood Map Extract for Reservoir flooding (Approximate Site
Extents Edged Red)

Based on the Figure 4.4 the proposed site lies in a no risk zone of flooding from reservoirs.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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5 POLICY STATUS FOR PROPOSED DEVELOPMENT
5.1 Vulnerability classification
The proposed development complies with the following principles:

¢ The proposed development lies within Flood Zone 1;
¢ The proposed development is classified as ‘less vulnerable’ in accordance with Table 2 of the
Flood Risk and Coastal Change, Planning Practice Guidance (reproduced as Table 5.1 below).

Essential transport infrastructure (including mass evacuation routes) which has to cross the
area at risk

Essential utility infrastructure which has to be located in a flood risk area for operational
reasons, including electricity generating power stations and grid and primary substations; and
water treatment works that need to remain operational in times of flood

Wind Turbines

Police stations, Ambulance stations, Fire stations, Command Centres and
telecommunications installations required to be operational during flooding

Emergency dispersal points
Basement dwellings
Caravans, mobile homes and park homes intended for permanent residential use

Installations requiring hazardous substances consent

Hospitals

Residential institutions such as residential care homes, children’s homes, social services
homes, prisons and hostels

Buildings used for dwelling houses; student halls of residence, drinking establishments,
nightclubs and hotels.

Non-residential uses for health services, nurseries and educational establishments
Landfill and sites used for waste management facilities for hazardous waste.

Sites used for holiday or short-let caravans and camping, subject to a specific warning and
evacuation plan.

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

shops; financial, professional and other services, restaurants and cafes,
hot food takeaways, offices, general industry, i, non-residential
institutions not included in “more vulnerable”, and assembly and leisure.

Land and buildings used for agriculture and forestry.
Waste treatment (except landfill and hazardous waste facilities).
Minerals working and processing (except for sand and gravel working).

Water treatment plants and sewage treatment plants (if adequate pollution control measures
are in place).

Sewage treatment works (if adequate measures to control pollution and manage sewage
during flood events are in place).

Flood control infrastructure.

Water transmission infrastructure, pumping stations.
Sewage transmission infrastructure and pumping stations.
Sand and gravel workings.

Docks, marinas, wharves

Navigation facilities.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
ARUN DISTRICT COUNCIM@;&JQQ_ NO. 2 1 1 thtle Hampton-DBNB
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1 MOD defence installations.

A Ship building, repairing and dismantling, dockside fish processing and refrigeration and
compatible activities requiring a waterside location.

| Water-based recreation (excluding sleeping accommodation).
Lifeguard and coastguard stations.

Amenity open space, nature conservation and biodiversity, outdoor sports and recreation and
essential facilities such as changing rooms.

1 Essential ancillary sleeping or residential accommodation for staff required by uses in this
subject to a specific warning and evacuation plan

Table 5.1 — Flood Risk Vulnerability Classification

Exception Test

Exception Test v % Exception Test v

Exception Test

Table 5.2 - Flood Risk Vulnerability and Flood Zone ‘Compatibility’

The proposed development is appropriate in accordance with Table 3 of the Flood Risk and Coastal
Change, Planning Practice Guidance, reproduced in Table 5.2 above.

5.2 Sequential Test & Exception Test

The NPPF requires that all development is sequential tested to steer new development to areas at the
lowest probability of flooding (Flood Zone 1). The Sequential Test would normally be completed by the
Local Planning Authority (LPA) to inform the preparation of the Local Development Framework (LDF),
where one exists. However, where this process has not yet been completed the onus for the provision
of evidence demonstrating successful application of the Sequential Test falls to the developer, or

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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promoter of the site. The NPPF also requires the layout of a site to be sequentially tested to locate the
most vulnerable land uses in the areas at lowest risk of flooding.

The NPPF Planning Practice Guidance acknowledges that in some circumstances it may not be possible
to locate development in areas of low or appropriate (considering development vulnerability) flood risk
or that there may be other valid reasons for a development to take place within the floodplain. In these
circumstances, it is necessary to apply the Exception Test to clearly demonstrate that the benefits for
development of a site outweigh the flood risks to the development and its occupants. Table 3 of the
Flood Risk and Coastal Change, Planning Practice Guidance (reproduced in Table 5.2 above) indicates
when the Exception Test is required.

The proposed development site falls entirely into Flood Zone 1, meaning the Sequential Test is deemed
to be passed and the Exception Test is not required.

Pinnacle Consulting Engineers Limited
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6 FLOOD RISK MANAGEMENT STRATEGY

The proposed alterations to the internal access road have necessitated the replacement of a small area
of landscaping with additional hardstanding. It is anticipated that the associated minor increase in runoff
could be accommodated within the existing surface water drainage infrastructure.

A topographical and drainage survey has been commissioned for the site to confirm the existing surface
water drainage infrastructure.

Given that the proposal is to marginally increase the amount of impermeable area by 789m2 (refer to
Appendix D), it is anticipated any overland flow routes will be left unaffected. All surface water storage
requirements up to the 1 in 100 year event plus an allowance for climate change are to be stored within
the site.

Current survey records identify that the site has two fully operational primary positive draining surface
water networks, with separate discharge locations serving the existing site. it is assumed the identified
networks discharge into the pond situated approximately 20m to the east of the site. Following a critique
of the existing networks, it is assumed that surface water runoff discharges into the pond at an
unrestricted rate.

Therefore, additional impermeable area created by the proposed development runoff can be managed
within the existing drainage infrastructure. As part of the proposal, an additional impermeable area of
789m2 will be produced by extending the kerb line along the northern perimeter. The additional surface
water runoff will be attenuated, before being conveyed into the existing network at a restricted rate of
5l/s via a hydrobrake.

Please refer Appendix E of this report for the proposed drainage strategy plan and also to the Drainage
Strategy Report for further details.

Pinnacle Consulting Engineers Limited
Flood Risk Assessment Project No. 190213
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7 CONCLUSION

With reference to the indicative flood map published by the Environment Agency, the development site
is located within Flood Zone 1 ‘Low probability’. This has been confirmed by the site-specific flood risk
assessment as detailed at Section 4.1.

From Table 5.1 the site is classified as ‘Less Vulnerable’ (Flood Risk Vulnerability Classification) and
therefore, from Table 5.2 the development is classified as ‘appropriate’.

Due to vulnerability groundwater zone, the use of infiltration methods is considered a very low viability
option for the discharge of surface water runoff. It is assumed that the existing surface water drainage
infrastructure has capacity to accommodate the minor increase in runoff associated with the proposed
development.

It is assumed that the existing surface discharge into the adjacent pond is unrestricted. Therefore,
additional impermeable area created by the proposed development runoff can be managed within the
existing drainage infrastructure.

Additional water quality measures will be provided by the inclusion of appropriate deep silt trapped
gullies, catchpits and silt boxes to all channel drains.

Pinnacle Consulting Engineers Limited
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Appendix A - Site Location Plan
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Appendix B - GPR Survey
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CONTRACTOR IS TO ENSURE
EXISTING PIPES ARE ADEQUATELY
PROTECTED FOR THE DURATION OF
THE CONSTRUCTION PHASE.

CDM NOTES

INFILTRATION IS A NON VIABLE METHOD
OF SURFACE WATER DISCHARGE.

THE PROPOSED DRAINAGE STRATEGY IS
BASED ON THE ASSUMPTION THAT

DESIGN NOTE

PROPOSED DRAINAGE CHANNEL
PROPOSED ATTENUATION TANK

OUTLET BOX

PROPOSED SURFACE WATER PIPE
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