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Introduction

AKS Ward have been commissioned to undertake a Drainage Strategy to support the planning
application for the redevelopment of a new Honda Motor Dealership adjoining the existing
Peugeot Dealership on site.

The proposals consist of a part 2-storey/part 1-storey building with associated external hard
paving and car park.

The development is located at Littlehampton Rd, Ferring, Worthing and it is currently a
developed site with 0.108 Hectares of impermeable area. The site is in Flood Zone 1 (low risk of
fluvial flooding) and is 0.267 Hectares in area with 0.247 Hectares served by drainage therefore
no flood risk assessment is required.

Proposed building will be bounded to the north by residential and industrial areas, to the west by
Hangleton lane, to the south and east by the existing Peugeot Dealership.

Development Site Details

Development Description & Location
The site is located at NGR TQ 08916 03457.

The plans of the development are contained within Appendix B.
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Site Drainage Strategy

Existing Surface Water

There is no information regarding the existing drainage on site therefore it has been assumed
that current runoff water from the site soaks into the ground. During exceedance events when
the ground is saturated, it is understood that the runoff volume would drain towards the east to
Hangleton Lane.

BGS Boreholes near to the development indicate that the site is located on gravel and chalk
layers. In addition, current parking areas within Peugeot Dealership are drained via permeable
paving therefore it has been assumed infiltration is feasible on site.

Soakage tests will be carried out to confirm infiltration rates. A preliminary assumption of
1.39x10°m/s has been made for the design of the proposed surface water drainage.

Greenfield runoff rates and volumes have been calculated as follows:
Qbar: 1.01l/s
Greenfield volume 1 in 100 year event: 58.681 m3

Topographical survey and BGS boreholes are contained in Appendix A. Microdrainage
calculations are contained in Appendix B.

Proposed Surface Water
Surface water systems will be designed to agree with the National Standards for Sustainable
Drainage.

A new cellular soakaway with capacity of 71m?3 will be installed under parking areas to attenuate
and infiltrate runoff volume from new roof and hard paving located to the north of the building..

In addition to this, 92m? of storage in permeable sub-base under parking bays and access roads
will drain and infiltrate runoff water from the new car park.

Surface water drainage has been designed with no flooding in the 30 year event and no flood
water leaving the site for the 100 year + 40% climate change critical storm event.

Refer to drainage drawings and Microdrainage calculations in Appendix C and D. Surface Water
Pro-forma has been completed with a copy contained in Appendix E to ensure that the design is
in accordance with the current SuDS requirements.

Runoff Destination
Due to the ground condition obtained from BGS boreholes, existing soil is considered permeable
and infiltration feasible on site.

Surface water drainage from the new building and hard paving area to the north of the building
will connect under gravity to a new cellular soakaway located minimum 5 m away from existing
and proposed buildings and public highway.

1028 m? of permeable sub-base under parking bays and access roads with drain the new car
park and hard standing areas to the east of the building.

100 m2of new hard paving located to the south of the building will drain towards the existing
permeable paving on site.
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Peak flow control

SuDS will be utilised on site in the form of cellular soakaway and permeable paving. There will
be no discharged flow from the site therefore peak runoff will not exceed the current flow rates
for the 1 in 1 year rainfall event and the 1 in 100 year rainfall event with an allowance for climate
change.

Volume control

There is no additional discharged volume as the proposed impermeable areas will be drained
into the permeable paving and cellular soakaway therefore it will not exceed the current volume
for each storm.

Flood rigk within the development.

The system will be designed in accordance with CIRIA SuDS manual with no flooding in the 30
year event and no flood water leaving the site for the 100 year + 40% climate change critical
storm event.

Exceedance Events
In storm events exceeding the designed storm events above the 100 year + 40 % climate
change the flow of water would run towards the west and discharge to Hangleton Lane.

Structural integrity and construction
Surface system will be designed and constructed using approved materials in line with Building
Regulation's and current British Standards appropriate for the location and proposed use.

Maintenance and operation

The drainage system will be CCTV surveyed on completion to ensure that the system is fully
operational and maintenance schedules provided in the O&M manual for the owner to maintain
the dry swale and ring soakaways.

Maintenance schedules have been provided in Appendix F for the SuDS. The owner of the site
will be responsible for maintaining the SuDS on site.

Existing and Proposed Foul Water.
New proposed foul drainage will connect to the existing private sewer located within the site.
Workshop drains will be connected to the foul system via a Class Il separator.

Foul water will discharge via gravity indirect connection into Southern Water foul sewer.

Any new foul drainage will be connected to public system and S106 connection applications
made to Southern Water.
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4.0 Water Quality Management

The surface system will be designed in order to not affect the water quality of the receiving
groundwater,

CIRIA SuDS Manual Chapter 26 assigns pollution hazard indices for different land use types
and SuDS mitigation index for every SuDS component depending on where the discharge is,

surface or ground water.
N NInHinnm N
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CIRIA SuDS Manual states that ‘To deliver adequate treatment, the selected SuDS components
should have a fotal pollution mitigation index that equals or exceeds the pollution hazard index’

Total SuldS wmithgetion ndew 2 pollistion hagard fndex
ffor each contaminant typel (for each cordaminam typs)

Pollution hazard indices for land use are as follows:

Roof and hard standing areas: TTS0.3 Metals 0.2 Hydrocarbons 0.05
Non-residential car parking: TT1S 0.7 Metals 0.6 Hydrocarbons 0.7

SuDS mitigation indices are determined by the material overlaying the proposed infiltration
surface. The proposals for this site are gravel trenches therefore the indices are;

Permeable paving TT1S 0.7 Metals 0.6 Hydrocarbons 0.7

In addition to these SuDS, the channel drain sump boxes and two catchpits installed upstream of
cellular soakaway will retain suspended sediments therefore providing enough treatment for the
surface water drained from the roof areas and hard standing located to the north of the proposed
building.

Workshop drains will be connected to the foul system via a Class Il separator.
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This drawing is the copyright of HNW Architects Ltd.
All dimensions must be verified on site prior to construction.
Do not scale this drawing except for Planning Application purposes.
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NOTES:

e Site information based on OS map data &
Topographical survey from Yeomans ref.
'1643'. Extent of Red Line still TBC.
Preliminary layout for client discussion.
Assumes existing power/services sufficient
for new building footprint.

e  All subject to full below ground
services/utilities searches .
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This drawing is the property of AKSWard Limited. The drawing is
issued on the condition that it is not copied, reproduced, retained or
disclosed to any unauthorised person, either wholly or in part without
the written consent of AKSWard Limited.

Do NOT scale from this drawing. AKSWard takes no responsibility for
errors during photographic reproduction or printing. Any discrepancy's
are to be reported to the engineer immediately.

GENERAL NOTES

10.
11.
12.
13.
14.

15.

All setting out to be in accordance with the Architects drawings. Any
discrepancies between the Engineers and the Architects drawings
to be referred to the Architect before proceeding. Dimensions must
not be scaled.

All drainage to be installed in accordance with relevant Building
Regulations documents and Current Sewers for Adoption where
applicable.

Connections to Public sewers to be agreed and inspected by Water
Authority.

Invert level, size and cover levels to existing manholes and sewers
to be checked prior to any construction. Any discrepancies to be
reported immediately.

Invert to base of soil stack bends to be 450mm below lowest branch
connection for up to 3 storeys buildings. For buildings up to 5

storeys the invert to base of soil stack bends should be not less than

750mm.

All RWP and Foul Water drain point setting out is to be confirmed by

Architect.

All RWP & SVP sizes & setting out by Architect / M&E Engineer. All
below ground connections to match above ground outlet size, Min
100/110mm diameter.

Foul drains to project 100mm above finished floor level.

All internal Manholes and Inspection Chambers to have double
sealed recessed covers to suit floor finishes by Architect.

All external covers in footpaths and roads in non tarmac areas to
have recessed trays to suit the paving material.

Refer to drainage specification for pipe materials.

All pipework to be 100/110@ UNO. Refer to note 7 connection sizes.
All foul and surface water drainage stacks to have above ground
rodding access, refer to above ground drainage layout by others.
This drawing has been produced in colour and should be
reproduced in colour for clarity.

A CCTV Survey and report in WINCAN format for all new drainage
will be required before the "As Built" drawings will be issued.

IDENTIFIES RISKS DURING THE
CONSTRUCTION PROCESS ON THE
DRAWINGS:

NOTE: The list below and notes on the drawing identify
risks which are deemed to be unusual, abnormal, residual
or unexpected to a competent contractor carrying out the
works. These notes relate to risks which we have been

una

ble to design out.
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Appendix B

Existing Drainage Calculations
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AKSWard

Seacourt Tower

Yeomans Limited

QBAR Rural 0.5
QBAR Urban 1.0

Q1 year 0.9
Q1 year 0.9

Q30 years
Q100 years 2.4

[y
el

West Way Worthing
Oxford Honda/Office/Peugeot
Date 09/02/2018 Designed by NJ
File Checked by GT
Micro Drainage Source Control 2017.1.2
ICP SUDS Mean Annual Flood
Input
Return Period (years) 1 Soil 0.300
Area (ha) 0.267 Urban 0.400
SAAR (mm) 719 Region Number Region 7
Results 1/s

©1982-2017 XP Solutions
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AKSWard

Seacourt Tower Yeomans Limited

West Way Worthing

Oxford Honda/Office/Peugeot
Date 09/02/2018 Designed by NJ

File Checked by GT

Micro Drainage Source Control 2017.1.2

Greenfield Runoff Volume

FSR Data
Return Period (years) 1
Storm Duration (mins) 360
Region England and Wales
M5-60 (mm) 19.200
Ratio R 0.350
Areal Reduction Factor 1.00
Area (ha) 0.267
SAAR (mm) 719
CWI 107.452
Urban 0.400
SPR 30.000
Results

Percentage Runoff (%) 30.94
Greenfield Runoff Volume (m>) 18.474

©1982-2017 XP Solutions
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AKSWard

Seacourt Tower Yeomans Limited

West Way Worthing

Oxford Honda/Office/Peugeot
Date 09/02/2018 Designed by NJ

File Checked by GT

Micro Drainage Source Control 2017.1.2

Greenfield Runoff Volume

FSR Data
Return Period (years) 30
Storm Duration (mins) 360
Region England and Wales
M5-60 (mm) 19.200
Ratio R 0.350
Areal Reduction Factor 1.00
Area (ha) 0.267
SAAR (mm) 719
CWI 107.452
Urban 0.400
SPR 30.000
Results

Percentage Runoff (%) 32.80
Greenfield Runoff Volume (m3*) 42.997

©1982-2017 XP Solutions
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AKSWard

Seacourt Tower Yeomans Limited

West Way Worthing

Oxford Honda/Office/Peugeot
Date 09/02/2018 Designed by NJ

File Checked by GT

Micro Drainage Source Control 2017.1.2

Greenfield Runoff Volume

FSR Data
Return Period (years) 100
Storm Duration (mins) 360
Region England and Wales
M5-60 (mm) 19.200
Ratio R 0.350
Areal Reduction Factor 1.00
Area (ha) 0.267
SAAR (mm) 719
CWI 107.452
Urban 0.400
SPR 30.000
Results

Percentage Runoff (%) 34.56
Greenfield Runoff Volume (m3>) 58.681

©1982-2017 XP Solutions
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Proposed Site Plans
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TO

COMPOUND

SERVICE/ STORAGE

This drawing is the property of AKSWard Limited. The drawing is
issued on the condition that it is not copied, reproduced, retained or
disclosed to any unauthorised person, either wholly or in part without
the written consent of AKSWard Limited.
Do NOT scale from this drawing. AKSWard takes no responsibility for
errors during photographic reproduction or printing. Any discrepancy's
are to be reported to the engineer immediately.

GENERAL NOTES

All setting out to be in accordance with the Architects drawings. Any

discrepancies between the Engineers and the Architects drawings

to be referred to the Architect before proceeding. Dimensions must
not be scaled.
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All drainage to be installed in accordance with relevant Building

Regulations documents and Current Sewers for Adoption where
applicable.
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Permeable paving

Assumed infiltration: 1.39x10”° m/s TBC

Minimum sub-base thickness: 300mm
Maximum slope: 1:100

l
New CeIIuIarKS'c-)'a“I'(away

Assumed infiltration: 1.39x10°° m/s TBC
Dimensions: 5.5x17.0x0.8 m TBC

Connections to Public sewers to be agreed and inspected by Water
Authority.

Invert level, size and cover levels to existing manholes and sewers

to be checked prior to any construction. Any discrepancies to be
reported immediately.

Invert to base of soil stack bends to be 450mm below lowest branch
connection for up to 3 storeys buildings. For buildings up to 5

storeys the invert to base of soil stack bends should be not less than
750mm.

All RWP and Foul Water drain point setting out is to be confirmed by
Architect.

All RWP & SVP sizes & setting out by Architect / M&E Engineer. All

below ground connections to match above ground outlet size, Min
100/110mm diameter.

Foul drains to project 100mm above finished floor level.
All internal Manholes and Inspection Chambers to have double
sealed recessed covers to suit floor finishes by Architect.

All external covers in footpaths and roads in non tarmac areas to
have recessed trays to suit the paving material.

Refer to drainage specification for pipe materials.
All pipework to be 100/110@ UNO. Refer to note 7 connection sizes
All foul and surface water drainage stacks to have above ground

rodding access, refer to above ground drainage layout by others.

This drawing has been produced in colour and should be
reproduced in colour for clarity.

10.

11.
12.
13.
14.

15.

Volume: 71 m® TBC

Impermeable paving with permeable
sub-base

DU U ouU

Assumed infiltration: 1.39x10°° m/s TBC
Minimum sub-base thickness: 300mm

A CCTV Survey and report in WINCAN format for all new drainage
will be required before the "As Built" drawings will be issued.

IDENTIFIES RISKS DURING THE

CONSTRUCTION PROCESS ON THE
DRAWINGS:

Maximum slope: 1:100

) Z
<

NOTE: The list below and notes on the drawing identify
risks which are deemed to be unusual, abnormal, residual

BHBEEEH

or unexpected to a competent contractor carrying out the

works. These notes relate to risks which we have been
unable to design out.

Key

Q

Storm Polypropylene Inspection Chamber

Storm Concrete Manhole

Proposed foul water
drainage to be connected

Permeable Paving

§ Impermeable Paving with Permeable Sub-base

Foul Polypropylene Inspection Chamber

to existing private foul
system on site.

Connection point TBC

Foul Concrete Manhole
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Proposed Drainage Calculations
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AKSWard

Seacourt Tower
West Way
Oxford

Worthing
Honda/Office/Peugeot

Yeomans Limited

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

Summary of Results for 1 vear Return Period

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

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

1
2
2
4
5
7
8
10

Half Drain Time

Storm
Event

Summe r
Summe r
Summe r
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summe r
Winter

Max

Level

(m)

49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,

Storm

Event

15 min

30 min

60 min
120 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min
440 min
160 min
880 min
320 min
760 min
200 min
640 min
080 min

15 min

558
582
597
608
610
611
607
602
598
593
585
574
566
562
556
553
550
548
546
572

Surme r

Surme r

Surme r

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Surme r

Winter

Max
Depth Infiltration Volume
(m)

OO OO0 OO0 OO0 0OoOOoO0oC0OoOoOoOoC oOoooOooo

. 039
. 062
.077
.088
. 090
.091
. 087
.082
.078
.073
. 065
. 054
.046
.042
. 036
. 033
. 030
.028
.026
. 052

Rain
(mm/hr)

2
1
1

N

8.417
8.860
2.227
L7183
. 952
. 917
L1277
. 055
.619
.309
.894
. 433
. 083
.888
. 672
.552
. 474
L4117
.374
. 417

~J

WO OO0 OO RRERENDNWWWROOU

24 minutes.

Max

(1/s)

PO OO OCOORRFEFREPEREPREPENNMNNNRERLRO
N Wwd & 00y 0 ONU J0 WO R R O i J

Max

(m?3)

P O OO OO ORRENDNWWWS_WNREO
W W > U OO Rk OoYO & JRFk O WO

Flooded Time-Peak
Volume

(m?3)

C OO0 O 0000 0O OO0 OoO0oOoO0oOoOoOOooOOooOOo

C OO0 O 0000 0O OO0 OoO0oOoO0oOoOoOOooOOooOOo

(mins)

18
30
46
78
112
144
206
266
326
384
502
738
1100
1468
2196
2880
3664
4336
5136
17

Status

OO 00000000000 0OOOoOOOoOOoOOo
AR A AAAA AR AR AR ARARARANANRN
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AKSWard

Seacourt Tower
West Way
Oxford

Worthing
Honda/Office/Peugeot

Yeomans Limited

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

Summary of Results for 1 vear Return Period

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

min
min

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

1
2
2
4
5
7
8
10

Storm
Event

Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter
Winter

Max

Level

(m)

49,
. 608

49

a0

49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,

Storm

Event

30 min

60 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min
440 min
160 min
880 min
320 min
760 min
200 min
640 min
080 min

594

614
611
603
595
588
582
573
565
558
555
550
547
545
543
542

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Winter

Max

Max

Max

Depth Infiltration Volume

(m)

.074
.088
. 094
.091
. 083
.075
.068
. 062
. 053
. 045
. 039
. 035
. 030
. 027
. 025
.023
. 022

o O

OO0 OO0 00000000 oo O @

Rain
(mm/hr)

18.860
12.227
. 952
. 917
L1277
. 055
.619
.309
.894
. 433
. 083
.888
. 672
.552
. 474
L4117
.374

(1/s)

0.
0.

C OO0 O 00000 oo oo oo

o O

O OO OO0 00000000 o O

N =

OO0 0000 OOk R REE NN
NN WWBO®~JO NI OR NN

(@]

(m?3)

w N
s 00~

OO 00 00 O R RE NN W & s
N W wds 0oy 0O i O W o

Flooded Time-Peak
Volume
(m?)

(mins)

30
48
118
152
214
274
332
390
508
734
1092
1424
2204
2928
3664
4400
5048

Status

o O

>

OO 000000000000 oD
AR A AR AAAIARARARARANANA

= A
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AKSWard

Seacourt Tower
West Way
Oxford

Yeomans Limited
Worthing
Honda/Office/Peugeot

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

Rainfall Model

Return Period (years)
Region

M5-60 (rmm)

Ratio R

Summer Storms

Rainfall Details

FSR Winter Storms

1 Cv (Summer)

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

0.350 Longest Storm (mins)

Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.115
Time (mins) Area
From: To: (ha)

0 4 0.115

Yes
0.750
0.840

15
10080
+0
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AKSWard

Seacourt Tower
West Way
Oxford

Worthing
Honda/Office/Peugeot

Yeomans Limited

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

1

Summary of Results for 30 vear Return Period

15
30
60
120
180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
0080
15

min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min
min

1
2
2
4
5
7
8
10

Half Drain Time

Storm
Event

Summe r
Summe r
Summe r
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summer
Summe r
Winter

Max

Level

(m)

49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,
49,

Storm

Event

15 min

30 min

60 min
120 min
180 min
240 min
360 min
480 min
600 min
720 min
960 min
440 min
160 min
880 min
320 min
760 min
200 min
640 min
080 min

15 min

650
673
687
695
694
690
680
670
661
653
639
618
598
586
570
565
561
558
556
663

Surme r

Surme r

Surme r

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Summer

Surme r

Winter

Max

44 minutes.

Max

Max

Depth Infiltration Volume

(m)

.130
.153
.167
. 175
.174
.170
.160
.150
. 141
.133
.119
.098
.078
. 066
. 050
. 045
.041
. 038
. 036
. 143

OO OO0 OO0 OO0 0OoOOoO0oC0OoOoOoOoC oOoooOooo

Rain
(mm/hr)

o)}
el

. 605
.335
. 553
.298
. 667
.055
.183
.606
.592
.877
.929
.893
.127
.708
. 253
. 005
.846
.136
. 654
. 605

2o e N
@R W oo

WO OO REPENNWSOO

o)}

(1/s)

WO OO OoORREPERERENNWWWWWd D WWW
W oY~ Wk UoN-JON&ONWOOOWU O

(m?3)

e T G
W R NGRS WR o
ROV O ON R, O OO O N WO ® o

OO OO R ENW® I

[y

Flooded Time-Peak
Volume

(m?3)

C OO0 O 0000 0O OO0 OoO0oOoO0oOoOoOOooOOooOOo

C OO0 O 0000 0O OO0 OoO0oOoO0oOoOoOOooOOooOOo

(mins)

17
30
46
80
114
148
212
276
338
398
520
754
1120
1472
2200
2888
3672
4384
5136
17

Status
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AKSWard

Seacourt Tower Yeomans Limited

West Way Worthing

Oxford Honda/Office/Peugeot
Date 09/02/2018 Designed by NJ

File Permeable Paving.srcx Checked by GT

Micro Drainage Source Control 2017.1.2

Summary of Results for 30 vear Return Period

Storm Max Max Max Max
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
30 min Winter 49.687 0.167 3.8 13.7
0

60 min Winter 49.700 . 180

i
S

a

180 min Winter 49.700 . 180

0 4.1 16.0
240 min Winter 49.693 0.173 3.9 14.8
360 min Winter 49.678 0.158 3.6 12.3
480 min Winter 49.664 0.144 3.3 10.2
600 min Winter 49.652 0.132 3.0 8.5
720 min Winter 49.641 0.121 2.8 7.2
960 min Winter 49.624 0.104 2.4 5.3
1440 min Winter 49.601 0.081 1.8 3.2
2160 min Winter 49.581 0.061 1.4 1.8
2880 min Winter 49.570 0.050 1.1 1.2
4320 min Winter 49.562 0.042 0.8 0.9
5760 min Winter 49.558 0.038 0.7 0.7
7200 min Winter 49.555 0.035 0.6 0.6
8640 min Winter 49.552 0.032 0.5 0.5
10080 min Winter 49.550 0.030 0.4 0.4

Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)

(m?)

30 min Winter 46.335 0.0 30

60 min Winter 29.553 0.0 50

180 min Winter 13.667 0.0 124

240 min Winter 11.055 0.0 158

360 min Winter 8.183 0.0 224

480 min Winter 6.606 0.0 288

600 min Winter 5.592 0.0 350

720 min Winter 4,877 0.0 412

960 min Winter 3.929 0.0 530

1440 min Winter 2.893 0.0 764

2160 min Winter 2.127 0.0 1108

2880 min Winter 1.708 0.0 1464

4320 min Winter 1.253 0.0 2168

5760 min Winter 1.005 0.0 2904

7200 min Winter 0.846 0.0 3624

8640 min Winter 0.736 0.0 4360

10080 min Winter 0.654 0.0 5104

Status

o]

K

16.0 Flood Risk

OO0 000000000000 O0:

AAARAA AR AR AIARARARARARNANT
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AKSWard

Seacourt Tower
West Way
Oxford

Yeomans Limited
Worthing
Honda/Office/Peugeot

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

Rainfall Model

Return Period (years)
Region

M5-60 (rmm)

Ratio R

Summer Storms

Rainfall Details

FSR Winter Storms

30 Cv (Summer)

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

0.350 Longest Storm (mins)

Yes Climate Change %

Time Area Diagram

Total Area (ha) 0.115
Time (mins) Area
From: To: (ha)

0 4 0.115

Yes
0.750
0.840

15
10080
+0
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AKSWard
Seacourt Tower Yeomans Limited
West Way Worthing
Oxford Honda/Office/Peugeot
Date 09/02/2018 Designed by NJ
File Permeable Paving.srcx Checked by GT
Micro Drainage Source Control 2017.1.2
Summary of Results for 100 vear Return Period
Half Drain Time 51 minutes.
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
15 min Summer 49.678 0.158 3.6 12.4 O K
30 min Surmer 49.705 0.185 4.2 16.9 Flood Risk
60 min Summer 49.721 0.201 1.6 19.9 Flood Risk
120 min Summer 49.729 0.209 4.8 21.6 Flood Risk
180 min Summer 49.728 0.208 4.7 21.3 Flood Risk
240 min Suramer 49.723 0,203 4.6 20.3 Flood Risk
360 min Summer 49.711 0.191 4.4 18.1 Flood Risk
480 min Summer 49.700 0.180 4.1 16.0 O K
600 min Summer 49.690 0.170 3.9 14.2 0 K
720 min Summer 49.680 0.160 3.7 12.7 0 K
960 min Summer 49.664 0.144 3.3 10.3 0 K
1440 min Summer 49.640 0.120 2.7 7.1 O K
2160 min Summer 49.616 0.096 2.2 1.6 0 K
2880 min Summer 49.600 0.080 1.8 3.2 0 K
4320 min Summer 49.581 0.061 1.4 1.8 O K
5760 min Summer 49.570 0.050 1.1 1.2 O K
7200 min Summer 49.565 0.045 0.9 1.0 0 K
8640 min Summer 49.562 0.042 0.8 0.9 0 K
10080 min Summer 49.559 0.039 0.7 0.8 0 K
15 min Winter 49.692 0.172 3.9 14.6 0 K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m?)
15 min Summer 90.053 0.0 17
30 min Surmmer 60.532 0.0 31
60 min Summer 38.834 0.0 48
120 min Summer 24.053 0.0 82
180 min Summer 17.903 0.0 116
240 min Surmer 14.414 0.0 150
360 min Summer 10.599 0.0 216
480 min Summer 8.517 0.0 280
600 min Summer 7.181 0.0 342
720 min Summer 6.244 0.0 404
960 min Summer 5.002 0.0 522
1440 min Surmmer 3.653 0.0 764
2160 min Summer 2.662 0.0 1124
2880 min Summer 2.124 0.0 1472
4320 min Summer 1.542 0.0 2204
5760 min Summer 1.227 0.0 2928
7200 min Summer 1.027 0.0 36l6
8640 min Summer 0.889 0.0 4384
10080 min Summer 0.787 0.0 4984
15 min Winter 90.053 0.0 17
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AKSWard

Seacourt Tower
West Way
Oxford

Yeomans Limited
Worthing
Honda/Office/Peugeot

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 vear Return Period

Storm
Event

30 min Winter 49

30
60

LU IhAY

180
240
360
480
600
720
960
1440
2160
2880
4320
5760
7200
8640
10080

60 min Winter 49
80 min Winter 49.
40 min Winter 49.
60 min Winter 49.
80 min Winter 49.
600 min Winter 49.
20 min Winter 49.
60 min Winter 49.
40 min Winter 49.
60 min Winter 49.
80 min Winter 49.
20 min Winter 49.
60 min Winter 49.
00 min Winter 49.
8640 min Winter 49.
80 min Winter 49.

Max Max Max Max Status
Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
.720 0.200 1.6 19.7 Flood Risk
.736 0.216 4.9 23.0
737 0.217 5.0 23.1 Flood Risk
728 0.208 4.8 21.4 Flood Risk
711 0.191 4.4 18.1 Flood Risk
695 0.175 4.0 15.2 O K
681 0.161 3.7 12.8 O K
669 0.149 3.4 10.9 O K
649 0.129 2.9 8.2 O K
621 0.101 2.3 5.0 O K
586 0.076 1.7 2.8 O K
581 0.061 1.4 1.8 O K
567 0.047 1.0 1.1 O K
562 0.042 0.8 0.9 O K
558 0.038 0.7 0.7 O K
555 0.035 0.6 0.6 O K
553 0.033 0.5 0.5 O K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m?)
min Winter 60.532 0.0 30
min Winter 38.834 0.0 50
min Winter 17.903 0.0 126
min Winter 14.414 0.0 160
min Winter 10.599 0.0 228
min Winter 8.517 0.0 292
min Winter 7.181 0.0 356
min Winter 6.244 0.0 418
min Winter 5.002 0.0 538
min Winter 3.653 0.0 776
min Winter 2.662 0.0 1124
min Winter 2.124 0.0 1472
min Winter 1.542 0.0 2152
min Winter 1.227 0.0 2936
min Winter 1.027 0.0 3584
min Winter 0.889 0.0 4400
min Winter 0.787 0.0 5040
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AKSWard

Seacourt Tower
West Way
Oxford

Yeomans Limited
Worthing
Honda/Office/Peugeot

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R
Summer Storms

Rainfall Details

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 %

Time Area Diagram

Total Area (ha) 0.115
Time (mins) Area
From: To: (ha)

0 4 0.115

Yes
0.750
0.840

15
10080
+0
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AKSWard

Seacourt Tower
West Way
Oxford

Yeomans Limited

Worthing

Honda/Office/Peugeot

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

Summary of Results for 100 vear Return Period (4+40%)

Storm
Event

15 min Summer
30 min Surmer
60 min Summer
120 min Summer
180 min Summer
240 min Surmmer
360 min Summer
480 min Summer
600 min Summer
720 min Summer
960 min Summer
1440 min Summer
2160 min Surmmer
2880 min Summer
4320 min Surmer
5760 min Surmmer
7200 min Surmer
8640 min Summer
10080 min Surmmer
15 min Winter

Max
Level

(m)

49.719
49,750
49.769
49.778
49.777
49,772
49.760
49.748
49,736
49,726
49.707
49.679
49,650
49,630
49.604
49,588
49.577
49.570
49.567
49.734

Storm
Event

Max

Half Drain Time

62 minutes.

Max

Depth Infiltration Volume

(m)

.199
.230
.249
.258
. 257
.252
.240
. 228
.216
.206
.187
.159
.130
.110
.084
.068
. 057
. 050
. 047
.214

OO OO0 OO0 OO0 0OoOOoO0oC0OoOoOoOoC oOoooOooo

Rain
(mm/hr)

15 min Summer 126.
30 min Summer 84
60 min Summer 54
120 min Summer 33
180 min Summer 25
240 min Summer 20
360 min Summer 14
480 min Summer 11
600 min Summer 10
720 min Summer 8
960 min Summer 7
1440 min Surmmer 5
2160 min Summer 3
2880 min Surmmer 2
4320 min Summer 2
5760 min Summer 1
7200 min Summer 1
8640 min Surmmer 1
10080 min Summer 1
15 min Winter 126

074

. 745
.368
. 674
.065
.180
.839
. 923
.054
.741
. 003
.114
L1277
.973
.159
.718
.438
. 245
.102
.074

(1/s)

B R R R RRRNOOWSESSQOC OO0
O O R WO WU oo W-~1WwWwN U o w-~J1N”®

Max Status
(m?)
19.6 Flood Risk
26.1 Flood Risk
30.5 Flood Risk
32.9 Flood Risk
32.6 Flood Risk
31.4 Flood Risk
28.4 Flood Risk
25.6 Flood Risk
23.1 Flood Risk
20.9 Flood Risk
17.3 Flood Risk
12.5 O K
8.3 O K
5.9 O K
3.5 O K
2.3 O K
1.6 O K
1.2 O K
1.1 O K
22.6 Flood Risk

Flooded Time-Peak

Volume
(m?)

C OO0 O 0000 0O OO0 OoO0oOoO0oOoOoOOooOOooOOo
C OO0 O 0000 0O OO0 OoO0oOoO0oOoOoOOooOOooOOo

(mins)

17
31
52
84
118
152
220
284
348
410
530
776
1128
1496
2204
2936
3672
4400
5136
17
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AKSWard
Seacourt Tower Yeomans Limited
West Way Worthing
Oxford Honda/Office/Peugeot
Date 09/02/2018 Designed by NJ
File Permeable Paving.srcx Checked by GT
Micro Drainage Source Control 2017.1.2
Summary of Results for 100 vear Return Period (4+40%)
Storm Max Max Max Max Status
Event Level Depth Infiltration Volume
(m) (m) (1/s) (m?)
30 min Winter 49.767 0.247 5.6 30.1 Flood Risk
60 min Winter 49.787 0.267 6.1 35.1
180 min Winter 49.790 0.270 6.2 36.0 Flood Risk
240 min Winter 49.782 0.262 6.0 33.8 Flood Risk
360 min Winter 49.764 0.244 5.6 29.3 Flood Risk
480 min Winter 49.746 0.226 5.2 25.2 Flood Risk
600 min Winter 49.730 0.210 4.8 21.8 Flood Risk
720 min Winter 49.716 0.186 4.5 19.0 Flood Risk
960 min Winter 49.692 0.172 3.9 14.6 0 K
1440 min Winter 49.657 0.137 3.1 9.3 0 K
2160 min Winter 49.625 0.105 2.4 5.5 0 K
2880 min Winter 49.605 0.085 1.9 3.6 0 K
4320 min Winter 49.582 0.062 1.4 1.9 0 K
5760 min Winter 49.570 0.050 1.1 1.2 0 K
7200 min Winter 49.566 0.046 1.0 1.0 0 K
8640 min Winter 49.562 0.042 0.8 0.9 0 K
10080 min Winter 49.560 0.040 0.7 0.8 0 K
Storm Rain Flooded Time-Peak
Event (mm/hr) Volume (mins)
(m?)
30 min Winter 84.745 0.0 31
60 min Winter 54.368 0.0 56
180 min Winter 25.065 0.0 128
240 min Winter 20.180 0.0 164
360 min Winter 14.839 0.0 234
480 min Winter 11.923 0.0 300
600 min Winter 10.054 0.0 364
720 min Winter 8.741 0.0 126
960 min Winter 7.003 0.0 550
1440 min Winter 5.114 0.0 792
2160 min Winter 3.727 0.0 1144
2880 min Winter 2.973 0.0 1496
4320 min Winter 2.159 0.0 2204
5760 min Winter 1.718 0.0 2832
7200 min Winter 1.438 0.0 3608
8640 min Winter 1.245 0.0 1264
10080 min Winter 1.102 0.0 5000
©1982-2017 XP Solutions
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AKSWard

Seacourt Tower
West Way
Oxford

Yeomans Limited
Worthing
Honda/Office/Peugeot

Date 09/02/2018

File Permeable Paving.srcx

Designed by NJ
Checked by GT

Micro Drainage

Source Control 2017.1.2

Rainfall Model
Return Period (years)

M5-60 (mm)
Ratio R
Summer Storms

Rainfall Details

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 %

Time Area Diagram

Total Area (ha) 0.115
Time (mins) Area
From: To: (ha)

0 4 0.115

Yes
0.750
0.840

15
10080
+40

©1982-2017 XP Solutions
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AKSWard Page 1
Seacourt Tower Yeomans Limited
West Way Worthing

Oxford Honda/Office/Peugeot

Date 09/12/2018 Designed by NJ : : :
File SW_Proposed POI1.mdx Checked by GT §§§§§§§§$§ﬁ
Micro Drainage Network 2017.1.2

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Storm

Pipe Sizes STANDARD Manhole Sizes STANDARD

FSR Rainfall Model - England and Wales

Return Period (years) 100 PIMP (%) 100

M5-60 (mm) 19.200 Add Flow / Climate Change (%) 0

Ratio R 0.350 Minimum Backdrop Height (m) 0.200

Maximum Rainfall (mm/hr) 50 Maximum Backdrop Height (m) 1.500

Maximum Time of Concentration (mins) 30 Min Design Depth for Optimisation (m) 0.800
Foul Sewage (1/s/ha) 0.000 Min Vel for Auto Design only (m/s) 1.00

Volumetric Runoff Coeff. 0.750 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Simulation Criteria for Storm

Volumetric Runoff Coeff 0,750 Additional Flow - % of Total Flow 0.000

Areal Reduction Factor 1.000 MADD Factor * 10m?®/ha Storage 2.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800

Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (1/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FSR Profile Type Summer
Return Period (years) 30 Cv (Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.200 Storm Duration (mins) 30
Ratio R 0.350

©1982-2017 XP Solutions
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AKSWard

Seacourt Tower Yeomans Limited

West Way Worthing

Oxford Honda/Office/Peugeot

Date 09/12/2018 Designed by NJ

File SW_Proposed POI1.mdx Checked by GT §§§§§§§§§x§
Micro Drainage Network 2017.1.2

Online Controls for Storm

Weir Manhole: Soakaway, DS/PN: 51.005, Volume (m3): 2.3

Discharge Coef 0.544 Width (m) 0.100 Invert Level (m) 49.850

©1982-2017 XP Solutions
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AKSWard
Seacourt Tower Yeomans Limited
West Way Worthing
Oxford Honda/Office/Peugeot
Date 09/12/2018 Designed by NJ
File SW_Proposed POI1.mdx Checked by GT
Micro Drainage Network 2017.1.2
1 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m*/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls O
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
$1.000 $01 15 Winter 1 +0% 100/15 Summer
$1.001 $02 15 Winter 1 +0% 100/15 Summer
31.002 S03 15 Winter 1 +0% 100/360 Winter
S$2.000 S04 15 Winter 1 +0% 100/480 Winter
$1.003 S _JT 15 Winter 1 +0% 100/360 Winter
$1.004 S05 15 Winter 1 +0% 100/15 Summer
$3.000 $06 15 Winter 1 +0% 100/15 Summer
$3.001 $07 15 Winter 1 +0% 100/15 Summer
$3.002 $08 15 Winter 1 +0% 100/15 Summer
S1.005 Soakaway 360 Winter 1 +0% 100/240 Winter
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m?3) Cap. (1/s) (1/s) Status Exceeded
$1.000 S01 49.091 -0.109 0.000 0.16 2.7 OK
51.001 S02 48.950 -0.089 0.000 0.34 5.5 OK
31.002 S03 48.750 -0.156 0.000 0.20 6.1 OK
©1982-2017 XP Solutions
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AKSWard

Oxford

Seacourt Tower
West Way

Yeomans Limited

Worthing
Honda/Office/Peugeot

Date 09/12/2018
File SW_Proposed POI1.mdx

Designed by NJ
Checked by GT

Micro Drainage

Network 2017.1.2

1l vear Return Period Summary of Critical Results by Maximum Level (Rank 1)

s2.
sl.
sl.
33,
33,
33,
sl.

PN

000
003
004
000
001
002
005

US/MH
Name

504

S_JT

S05

506

507

508
Soakaway

for Storm

Water Surcharged Flooded

Level

49.
48.
48.
49.
48.
48.
47,

(m)

078
700
591
097
931
754
952

Depth

(m)

-0
-0
-0
-0
-0
-0
-0

.122
.156
.152
.103
.087
.091
.701

Volume
(m?)

.000
.000
.000
.000
.000
.000
.000

O O OO0 o oo

Cap.

O O OO0 o oo

.08
.20
.23
.21
.37
.32
.00

Pipe
Flow / Overflow Flow
(1/s) (1/s)

O OOy W o N

O R P Oy 1

Level
Status Exceeded

OK
OK*
OK
OK
OK
OK
OK
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AKSWard

Seacourt Tower Yeomans Limited
West Way Worthing

Oxford Honda/Office/Peugeot
Date 09/12/2018 Designed by NJ

File SW_Proposed POI1.mdx Checked by GT

Micro Drainage Network 2017.1.2

30 vear Return Period Summary of Critical Results by Maximum Level (Rank 1)

sl.
sl.
sl.
s2.
sl.
sl.
33,
33,
33,
sl.

for Storm

Simulation Criteria

Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m*/ha Storage 2.000

Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
)

Foul Sewage per hectare (1/s) 0.000

Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O

Number of Offline Controls 0 Number of Real Time Controls O

Synthetic Rainfall Details

Rainfall Model FSR Ratio R 0.350
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.200 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON

Analysis Timestep Fine Inertia Status ON
DTS Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
US/MH Return Climate First (X) First (Y) First (Z) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
000 $01 15 Winter 30 +0% 100/15 Summer
001 $02 15 Winter 30 +0% 100/15 Summer
002 S03 15 Winter 30 +0% 100/360 Winter
000 S04 15 Winter 30 +0% 100/480 Winter
003 S _JT 15 Winter 30 +0% 100/360 Winter
004 305 15 Winter 30 +0% 100/15 Summer
000 S06 15 Winter 30 +0% 100/15 Summer
001 $07 15 Winter 30 +0% 100/15 Summer
002 308 15 Winter 30 +0% 100/15 Summer
005 Soakaway 360 Winter 30 +0% 100/240 Winter
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m?3) Cap. (1/s) (1/s) Status Exceeded
$1.000 501 49.116 -0.084 0.000 0.40 6.5 OK
51.001 S02 49.005 -0.034 0.000 0.94 15.2 OK
31.002 503 48.804 -0.102 0.000 0.56 16.9 OK
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AKSWard

Oxford

Seacourt Tower
West Way

Yeomans Limited

Worthing
Honda/Office/Peugeot

Date 09/12/2018
File SW_Proposed POI1.mdx

Designed by NJ
Checked by GT

Micro Drainage

Network 2017.1.2

30 vear Return Period Summary of Critical Results by Maximum Level (Rank 1)

s2.
sl.
sl.
33,
33,
33,
sl.

PN

000
003
004
000
001
002
005

US/MH
Name

504

S_JT

S05

506

507

508
Soakaway

for Storm

Water Surcharged Flooded

Level

49.
48.
48.
49.
48.
48.
.222

48

(m)

095
750
647
128
989
804

Depth

(m)

-0
-0
-0
-0
-0
-0
-0

.105
.106
L0985
.072
.028
.042
.431

Volume
(m?)

.000
.000
.000
.000
.000
.000
.000

O O OO0 o oo

Cap.

O O OO0 o oo

.20
.54
.63
.52
.98
.86
.00

Pipe
Flow / Overflow Flow
(1/s) (1/s)

6.
22.
23.

8.
16.
16.

0.

o W N g o R

Level
Status Exceeded

OK
OK*
OK
OK
OK
OK
OK
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AKSWard Page 1
Seacourt Tower Yeomans Limited
West Way Worthing

Oxford Honda/Office/Peugeot

Date 09/12/2018 Designed by NJ :

. HE :
File SW_Proposed POI1.mdx Checked by GT §§§§§§§§$§ﬁ
Micro Drainage Network 2017.1.2

100 vear Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m*/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls O
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Return Period(s) (years) 100
Climate Change (%) 0
Us/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
$1.000 S01 15 Winter 100 +0%

$1.002 503 15 Winter 100

$2.000 S04 15 Winter 100 +0%

$1.003 S _JT 15 Winter 100 +0%

s1.004 305 15 Winter 100 +0%

15 Winter 100
S1.005 Soakaway 480 Winter 100 +0%

Water Surcharged Flooded Pipe

US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m?3) Cap. (1/s) (1/s) Status Exceeded
$1.000 S01 49.139 -0.061 0.000 0.51
31.002 503 48.824 -0.082 0.000 0.71
©1982-2017 XP Solutions

ARUN DISTRICT COUNCIL FG/39/18/PL



AKSWard

Seacourt Tower
West Way
Oxford

Yeomans Limited
Worthing
Honda/Office/Peugeot

Date 09/12/2018

File SW_Proposed POI1.mdx

Designed by NJ
Checked by GT

Micro Drainage

Network 2017.1.2

506

S51.005

Soakaway

49,185

48.380

-0

.274

.000 .67 11.

-

100 vear Return Period Summary of Critical Results by Maximum Level (Rank
1) for Storm
Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m?3) Cap. (1/s) (1/s) Status Exceeded
$2.000 S04 49.101 -0.099 0.000 0.25 7.9 OK
$1.003 S _JT 48.769 -0.087 0.000 0.69 29.1 OK*
S1.004 S05 48.669 -0.074 0.000 0.79 28.8 OK
.015 0 0 1 OK
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AKSWard Page 7
Seacourt Tower Yeomans Limited
West Way Worthing

Oxford Honda/Office/Peugeot

Date 09/12/2018 Designed by NJ :

. HE :
File SW_Proposed POI1.mdx Checked by GT s
Micro Drainage Network 2017.1.2

100 vear Return Period Summary of Critical Results by Maximum Level (Rank

1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * 10m*/ha Storage 2.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Number of Input Hydrographs 0 Number of Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams O
Number of Offline Controls 0 Number of Real Time Controls O
Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350
Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.200 Cv (Winter) 0.840
Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep Fine Inertia Status ON
DTS Status OFF
Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,
720, 960, 1440, 2160, 2880, 4320, 5760,
7200, 8640, 10080
Return Period(s) (years) 1, 30, 100
Climate Change (%) 0, 0, 40
US/MH Return Climate First (X) First (Y) First (2) Overflow
PN Name Storm Period Change Surcharge Flood Overflow Act.
$1.000 S01 15 Winter 100 +40% 100/15 Summer

31.002 303 600 Winter 100 100/360 Winter

$2.000 S04 600 Winter 100 +40% 100/480 Winter

$1.003 S_JT 480 Winter 100 +40% 100/360 Winter

$1.004 S05 600 Winter 100 +40% 100/15 Summer

S$3.000 S06 15 Winter 100 +40% 100/15 Summer

$3.002 308 600 Winter 100 +40% 100/15

S1.005 Soakaway 600 Winter 100 +40% 100/240 Winter

Water Surcharged Flooded Pipe
US/MH Level Depth Volume Flow / Overflow Flow Level
PN Name (m) (m) (m3) Cap. (1/s) (1/s) Status Exceeded
S01 49.361 0.1lel 0.000 0.73 12.0 SURCHARGED
31.002 S03 49.275 0.369 0.000 0.10 3.1 SURCHARGED
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AKSWard

Seacourt Tower
West Way
Oxford

Worthing
Honda/Office/Peugeot

Yeomans Limited

Date 09/12/2018
File SW_Proposed POI1.mdx

Designed by NJ
Checked by GT

Micro Drainage

Network 2017.1.2

100 vear Return Period Summary of Critical Results by Maximum Level (Rank

s2.
sl.
sl.
3S3
33,
sl.

PN

000
003
004

.000

002
005

US/MH
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S_JT
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1) for Storm

Water Surcharged Flooded

Level

49

49
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.273
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Depth
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0.
0.
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. 000
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.12
.12
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.16
.00

Pipe
Flow / Overflow Flow
(1/s) (1/s)

1
0
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6

.0
.0

Level
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SURCHARGED
SURCHARGED*
SURCHARGED
SURCHARGED
¢ < N
SURCHARGED
SURCHARGED
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Appendix E

Surface Water Drainage Pro-Forma
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Surface Water Assessment Pro-forma

Surface Water Drainage Pro-forma for new developments

This pro-forma accompanies our “Surface Water Drainage; Local Guidance for Planning Applications” note. It is expected that
applicants/developers should complete and submit the pro-forma to present a summary of the surface water drainage strategy for the site and
demonstrate compliance with the National Planning Policy Guidance and Non-Statutory Technical Standards. The pro-forma will then be used to
support the LPA in making a decision on the suitability of the proposal and, if the LPA is minded to find the completed pro-forma acceptable, then it
may be used as an evidence base for a relevant surface water condition to be appended to the decision notice, stating that the developments
drainage proposal will be constructed in accordance with the details set out in the relevant pro-forma.

It must however be noted that this pro-forma submitted alone, will not be considered a suitable surface water drainage strategy. It should be clearly
referenced within the pro-forma where in the other submission documents the details provided are taken from.

The pro-forma is supported by the Delra/EA quidance on Rainfall Runolf Management. and uses the storage calculator on www UKsuds.oom. The
pro-forma should be considered alongside other supporting SuDS Guidance, but focuses on ensuring flood risk is not made worse elsewhere. This
proforma is based upon current industry standard practice.

1. Site Details
Site Yeomans Limiled, Honda/Office/Peugsol. Worthing
Address & post code or LPA reference Littiehampton Road, Ferring, Worthing BN12 6PB
Grid reference T4 08916 03457
Is the existing site developed or Greenfield? Developad
Total Site Area 0.2668 Hactares
Total Site Area served by drainage system (.2466 Heclares
(excluding open space) (Ha)”
Pre-application sought? (Ref)

* The Greenfield runoff off rate from the development which is to be used for assessing the requirements for limiting discharge flow rates and attenuation storage from a site should be calculated for the
area that forms the drainage network for the site whatever size of site and type of drainage technique. Please refer to the Rainfall Runoff Management document or CIRIA manual for detail on this.
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2. Impermeable Area

Surface Water Assessment Pro-forma

(infiltration/sewer/watercourse)

{Assumad)

Existing Proposed | Difference
(Proposed-Existing)
Impermeable area (ha) 01084 0.2488 .1382 Heolares
Heotares Haclarss
Drainage Method Infilration | Infibration | N/A

3. Proposing to Discharge Surface Water via

Yes | No | Justification and Evidence that this
is possible
Infiltration b Saakags tosts will be carrind ol

Azsumed infiliration rate: 1 390100

m's
To watercourse A
To surface water sewer X
Combination of above X

Existing Proposed Difference (l/s)
Rates (lI/s) Rates (I/s) (Proposed-Existing)
Greenfield QBAR Tils N/A N/A
1in1 0815 gl 4181
1in 30 1.8 is s -1 .G4/5
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Surface Water Assessment Pro-forma

climate change

1in 100 24l gls 2415
1in 100 plus N/A s 24is

5. Calculate additional volumes for storage —The total volume of water leaving the development site. New hard surfaces potentially restrict the
amount of storm water that can go to the ground, so this needs to be controlled so not to make flood risk worse to properties downstream.

climate change

Existing Proposed Difference (m?)

Volume (m?) | Volume (m?) (Proposed-Existing)
1in1 B4M4m omt -18.474 ¢
1in 30 428897 P gm° A2 QL7 P
1in 100 B8.651 my? Gm? ERERT oy
1in 100 plus N/A gm° -BE 68T m®

6. Calculate attenuation storage — Attenuation storage is provided to enable the rate of runoff from the site into the receiving watercourse to be
limited to an acceptable rate to protect against erosion and flooding downstream. The attenuation storage volume is a function of the degree of

development relative to the greenfield discharge rate.

What Storage Attenuation volume (Flow rate control) is
required to retain rates as existing (m?®)
Where is the storage to be accommodated on site?

Mew coliviar soakaway will be insialled
under parking ares o aitenuate and
nfiltrate rusoibvolume from ol areas.
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Surface Water Assessment Pro-forma

inaddition, pormeable sub basein oar
park willdram and infilleate runoffwater
from ihis arsa.

7. How is Storm Water stored on site?

Storage is required for the additional volume from site but also for holding back water to slow down the rate from the site. This is known as
attenuation storage and long term storage. The idea is that the additional volume does not get into the watercourses, or if it does it is at an
exceptionally low rate. You can either infiltrate the stored water back to ground, or if this isn’t possible hold it back with on site storage. Firstly, can
infiltration work on site?

Infiltration

State the Site’s Geology and known Source
Protection Zones (SPZ)

Qutside SPZ

Infiltration Rate (m/s)?

Assumeaed 1.28x10°3

State the distance between a proposed
infiltration device base and the ground water
(GW) level

Mo recorded

Were infiltration rates obtained by desk study
or infiltration test?

infiitration test will be carried o
to confirm indiltration rales

Is the site contaminated? If yes, consider
advice from others on whether infiltration can
happen.

Assumerdno: Testing s be
camned out o capfinm

In light of the
above, is
infiltration
feasible?

Yes/No? If the answer is No, please identify
how the storm water will be stored prior to
release

ii ithe sife is conlaminatad the
storage will be imparmeable with
resiricisd dischargs o the publin
sewer
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Surface Water Assessment Pro-forma

Storage requirements
The developer must confirm one of the two methods for dealing with the amount of water that needs to be stored on site.

Option 1 Simple — Store both the additional volume and attenuation volume in order to make a final discharge from site at QBAR (Mean annual
flow rate). This is preferred if no infiltration can be made on site. This very simply satisfies the runoff rates and volume criteria.

Option 2 Complex — If some of the additional volume of water can be infiltrated back into the ground, the remainder can be discharged at a very
low rate of 2 I/sec/hectare. A combined storage calculation using the partial permissible rate of 2 I/sec/hectare and the attenuation rate used to slow
the runoff from site.

Please confirm what option has been chosen and how Dralnage sysiem has been designsd 1o
much storage is required on site. nfiltrate 100% of stuface walsrvolume.
s regulrad a storage

of 71 o3 in celliiar soakaway and 2
N pormeabie subbase norder i
achivve an overlow of 8 Vs fur gl

slorms.
8. Please confirm
1. Which Drainage Systems measures have been used? | -  Permesbis paving
Provide an overview of the SuDS design scheme used? - Csllular Soakaway

- s the runoff managed at, or close to, the surface
wherever possible.

- Where the system serves more than one property, is
public space used and integrated with the drainage
system in an appropriate and beneficial way?

2. Functionality Yes

Ate the design features sufficiently durable to ensure

structural integrity over the system design life {(residential

100 years and commercial 60 years), with reasonable

maintenance requirements?

Are all parts of the SUDS system outside any areas of flood | Yes
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Surface Water Assessment Pro-forma

risk?

Has runoff and flooding from all sources (both on and off
site) been considered and taken into account in the design?

Yes

Has residual risk been addressed?

Yoo refor Drainags strategy

How are rates being restricted (hydro brakes etc.)?

Mo rates 1o be resiricled

3. Please confirm the owners/adopters of the entire
drainage systems throughout the development. Please
list all the owners.

Yeomans Lid

How is the entire drainage system to be maintained?
An acceptable maintenance plan, clearly defining the
operating and maintenance requirements of the drainage
system will need to be submitted and approved.

The drainage drawings and schedules
will form part of the O&M manual
along with a post completion CCTV
survey to ensure the system if fully
operational at handover.
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Surface Water Assessment Pro-forma

9. Evidence Please identify where the details quoted in the sections above were taken from. i.e. Plans, reports etc. Please also provide relevant
drawings that need to accompany your pro-forma, in particular exceedance routes, ownership and location of SuDS (maintenance access strips
etc.)

Drainoge Strategy

i, Appendin A &L

Drainage Strategy

Appendix

Drainoge Strategy

Appendix 8 &D

Drainage Strategy

Appendix B&D

Drainoge Strategy

Appendix £

Drainage Strotegy

Appendix & &C

accordance with the details provided here.

Form completed by: Graham Taylor

Qualification of person responsible for signing of this pro-forma: IEng MICE
Company: AKS Ward

On behalf of (Client’s details): Yeomans Ltd.

Date 09.02.18

The above form is completed using factual information and evidence from the Surface Water Drainage Strategy, Flood Risk Assessment and site
plans and can be used as a summary of the surface water drainage strategy on this site, clearly showing that the proposed surface water rate and
volume will not be increasing as a result of the development. Where an increase in rate or volume is shown the appropriate sections of the pro-forma
have been completed setting out how the additional rate/volume is being dealt with, to ensure no increased flood risk on or off site.

Where the pro-forma is found to be acceptable to the Local Planning Authority then the surface water drainage system design must be built in
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Appendix F

SuDS Maintenance Schedule
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Cellular Tanks Operation & Maintenance Requirements

Regular inspection and maintenance is required to ensure the effective long-term operation of below
ground modular storage systems.

Specific maintenance needs of the system should be monitored, and maintenance schedules adjusted
to suit requirements.

Modular systems — operation and maintenance requirements

Maintenance . . Recommended
Required action
chedule Frequency

Inspect and indentify any areas that are not operating  [Monthly for three months

correctly. If required, take remedial action then annually
Remove debris from the catchment surface (where it
. Monthly
may cause risks to performance)
Regmar For systems where rainfall infiltrates into the tank from
maintenance above, check surface of filter for blockage by sediment, Annually

algae, or other matter; remove and replace surface
infiltration medium as necessary

Remove sediment from pretreatment structures and/or

i Annually, or as required
internal forebays Y, q

Remedial actions  [Repair/rehabilitate inlets, outlets, overflows, and vents |As required

Inspect/check all inlets, outlets, overflows, and vents to
ensure that they are in good condition and operating as JAnnually
designed

Monitoring
Survey inside of tank for sediment buildup and remove [Every five years or as
if necessary required

Maintenance activities should be detailed in the health and safety plan and a risk assessment should be
undertaken.

WATechnical Librar\CiviNDrainage\FLOOD AND FLOOD RISK__\Maintenance Schedule\Cellular Tanks.docx
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Permeable Paving Operation & Maintenance Requirements

Regular inspection and maintenance is important for the effective operation of pervious pavements. The
facility should be inspected regularly, preferably during and after heavy rainfall to check effective operation
and to identify any areas of ponding.

Pervious surfaces need to be regularly cleaned of silt and other sediments to preserve their infiltration
capability. Manufacturers’ recommendations should always be followed.

A brush cleaner, which can be a lorry-mounted device or a smaller precinct sweeper, should be used and the
sweeping regime should be as follows:

1. End of winter (April) - to collect winter debris.
2. Mid-summer (July/August) — to collect dust, flower and grass-type deposits.
3. After autumn leaf fall (November).

Care should be taken in using vacuuming equipment to avoid removal of jointing material. Any lost material
should be replaced.

If reconstruction is necessary, the following procedure should be followed:

Lift surface layer and laying course.

Remove any geo-textile filter layer.

Inspect sub-base and remove, and replace if required.

Renew any geo-textile layers.

Renew laying course, jointing material and concrete block paving.

QRO

The reconstruction of failed areas of concrete block pavement should be less costly and disruptive than the
rehabilitation of continuous concrete or asphalt porous surfaces due to the reduced area that is likely to be
affected. Materials removed from the voids or the layers below the surface may contain heavy metals and
hydrocarbons and may need to be disposed of as controlled waste. Sediment testing should be carried out
before disposal to confirm its classification and appropriate disposal methods.

Pervious pavement operation and maintenance requirements

Maintenance . .
Ische dule Required action Frequency
Once a year, after autumn leaf fall, or reduced
frequency as required, based on site-specific
observations of clogging or manufacturer's
Regular . . . .
. Brushing recommendations — pay particular attention to
maintenance .
areas where water runs onto pervious surface
from adjacent impermeable areas as this area is
most likely to collect the most sediment
Stabilize and mow contributing and .
. As required
adjacent areas
OogatS|onaI Removal of weeds or management
mainiehance using glyphosphate applied directly |As required — once per year on less frequently
into the weeds by an applicator used pavements
rather than spraying

WATechnical Library\CivikDrainage\FLOOD AND FLOOD RISK__\Maintenance Schedule\Permeable paving.docx
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|ISVIaintenance

chedule Required action Frequency

Remediate any landscaping which,
through vegetation maintenance or
soil slip, has been raised to within
50mm of the level of the paving
Remedial work to any depressions,
Remedial rutting, and cracked or broken

. blocks considered detrimental to the .
actions As required

structural performance or a hazard

to users, and replace lost jointing

material

As required

Every ten to fifteen years or as required (if
infiltration performance is reduced due to
significant clogging)

Rehabilitation of surface and upper
substructure by remedial sweeping

Initial inspection Monthly for three months after installation

Inspect for evidence of poor

operation andlor weed growth — if Three-monthly, 48hrs after large storms in first six

. . . months
Monitoring requwed,ltake remedlgl action
Inspect silt accumulation rates and
establish appropriate brushing Annually
frequencies
Monitor inspection chambers Annually

Maintenance activities should be detailed in the Health and Safety Plan and a risk assessment should be
undertaken.

WATechnical Library\CivikDrainage\FLOOD AND FLOOD RISK__\Maintenance Schedule\Permeable paving.docx
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Soakaways Operation & Maintenance Requirements

The useful life and effective operation of a soakaway is related to the frequency of maintenance and the
risk of sediment being introduced into the system. An easement should be considered where multiple
properties discharge to a single soakaway, to ensure long-term access for maintenance purposes.

Operation and maintenance requirements for soakaways are described below.

Soakaway operation and maintenance requirements

Maintenance . .
Ische dule Required action Frequency
Remove sediment and debris from pre-treatment devices and floor
. . Annually.
of inspection tube or chamber.
Regular . , .
naintenance Cleaning of gutters and any filters on downpipes. Annually.
_— . Annually
Trimming any roots that may be causing blockages. (or ag required),
Occasional
maintenance
Reconstruct soakaway and/or replace or clean void fill, if .
) . As required.
performance deteriorates or failure occurs.
Remedial actions
Replacement of clogged geo-textile. As required.

Monthly in the first

Inspect silt traps and note rate of sediment accumulation. year and then
Monitoring annually.
Check soakaway to ensure emptying is occurring. Annually.

Maintenance will usually be carried out manually, although a suction tanker can be used for
sediment/debris removal for large systems. If maintenance is not undertaken for long periods, deposits
can become hard-packed and require considerable effort to remove.

Replacement of the void fill will be necessary if the device becomes blocked with silt. Monitoring will
give information on changes in infiltration rate and provide a warning of potential failure in the long-term.

Roads and/or parking areas draining to soakaways should be regularly swept to prevent silt being
washed off the surface. This will minimize the need for ongoing maintenance.

W:ATechnical Libran\Civil\Drainage\FLOOD AND FLOOD RISK\WMaintenance Schedule\Soakaways.docx
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