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BN17 5LF

WWW.simpsoneng.com

To whom it may concern,

RE: Application Ref: LU/76/25/PL — Discharge of conditions 9 & 10 for development at former
Waitrose Site Avon Road Littlehampton BN17 6AT.

Please find below information that confirms that the proposed surface water drainage scheme
satisfies the requirements set out in Condition 9 below and therefore supports the discharge of this
condition.

Condition 9 - No development shall take place, apart from demolition of the building, clearance of the
site or any necessary surveys/investigation work unless and until construction drawings of the
proposed surface water drainage network, associated sustainable drainage components and flow
control mechanisms and a construction method statement have been submitted to and approved in
writing by the Local Planning Authority. The scheme shall then be constructed as per the agreed
drawings, method statement, Flood Risk Assessment/Drainage Statement (Issue 2, Simpson TWS, April
2025) and the drawing "Proposed Drainage Scheme" (Dwg P24-0122-SK002 Rev P3, Mar25) and
remaining in perpetuity for the lifetime of the development unless agreed in writing by the Local
Planning Authority. No alteration to the agreed drainage scheme shall occur without prior written
approval from the Local Planning Authority.

Reason: To ensure that the development achieves a high standard of sustainability and to comply with
NPPF and Arun Local Plan policies W DM2 & policy W DM3. This is required to be a pre-commencement
condition because it is necessary to implement the surface water drainage system prior to commencing
any building works.

As per the Flood Risk Assessment & Drainage Statement (Issue 2 - 03/04/25) a surface water drainage
scheme has been proposed that has been developed in line with national and local policy. The scheme
would restrict surface water runoff from the site to a maximum allowable discharge rate of 2.0 /s,
before discharging to Southern Waters surface water sewer in Avon Road via the sites existing
connection. This would closely match greenfield runoff rates and provide significant betterment over
the existing situation. It would also comply with Southern Water requirements and fulfil BREEAM
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requirements in relation to surface water management.
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The scheme still comprises of a traditional network of below ground pipework for conveyance of
surface water runoff that would surcharge into a below ground geocelluar attenuation tank beneath
an area of hard and soft landscaping that would provide capacity to store runoff on site for a 1 in 100
year rainfall event with 45% allowance for climate change. The attenuation tank has been fully co-
ordinated with the soft landscaping design, with areas of planting above the attenuation tank designed
as bioretention areas with 850mm minimum planting depth and filtration / protective geotextiles
including drainage layer. These areas will also drain areas of surrounding hard landscaping, which have
been designed with falls towards the areas of planting. The network of below ground pipework would
discharge through a hydrodynamic proprietary treatment chamber, which would protect the
attenuation tanks from silt and sediment.

Hydraulic analysis has been undertaken, which has confirmed that the surface water drainage scheme
would store and attenuate surface water runoff from the development on site for all rainfall events
up to and including the 1 in 100 year storm return period with 45% allowance for climate change,
whilst surface water is gradually released at the maximum allowable discharge rate of 2.0 I/s.

This surface water drainage scheme is shown within the drawing ‘P24-0122 103 T1 Engineering Layout’
and whilst it differs slightly from the original scheme presented within the Flood Risk Assessment &
Drainage Statement, through the change of location of the geocellular attenuation tanks, the core
principal, outfall and discharge rate remain the same. The drawing ‘P24-0122 105 T1 Drainage
Construction Details’” provides the relevant construction details for the components of the surface
water drainage scheme.

The surface water drainage system would be private and would be maintained by the tenant that
takes occupancy of the unit. A maintenance plan that was developed for the drainage scheme was
included within the Flood Risk Assessment & Drainage Statement that would be incorporated into the
developments Operation and Maintenance Manual and remains the same. The as-built drainage
system would be operated and maintained by the tenant in accordance with the regime set out in the
plan on occupation of the development.

Condition 10 - No development shall take place, apart from demolition of the building, clearance of
the site or any necessary surveys/investigation work unless and until details of the proposed foul
drainage system have been submitted to and approved in writing by the Local Planning Authority. The
submission shall include details of siting, design, and subsequent management/maintenance). The
proposed drainage system shall be designed and constructed to prevent the ingress of flood water into
the sewerage network. No part of the new building shall be occupied until works for the disposal of
sewage have been fully implemented in accordance with the approved details.

Reason: To ensure that the proposed development has a satisfactory means of disposing of foul
sewerage in accordance with Arun Local Plan policies W DM1 and W DM3. This is required to be a pre-
commencement condition because it is necessary to implement the foul water drainage system prior
to commencing any building works.



As per the Flood Risk Assessment & Drainage Statement (Issue 2 - 03/04/25) a foul water drainage
scheme has been proposed which comprises of a traditional network of below ground pipework
discharging to Southern Water’s foul water sewer in East Street via the sites existing connection.
Thames Water have confirmed that the existing public sewer network can accommodate foul water
flows from the development.

This foul water drainage scheme is shown within the drawing ‘P24-0122 103 T1 Engineering Layout’
which has been detailed further from the original scheme presented within the Flood Risk Assessment
& Drainage Statement to include SVP inlets. The drawing ‘P24-0122 105 T1 Drainage Construction
Details’ provides the relevant construction details for the components of the foul water drainage
scheme.

The foul water drainage system would be private and would be maintained by the tenant that takes
occupancy of the unit. A maintenance plan that was developed for the drainage scheme was included
within the Flood Risk Assessment & Drainage Statement that would be incorporated into the
developments Operation and Maintenance Manual and remains the same. The as-built drainage
system would be operated and maintained by the tenant in accordance with the regime set out in the
plan on occupation of the development.

Yours sincerely

James Chodorowski

Encl:

1. Surface Water Drainage Network Simulation Results
Surcharged Outfall Simulation Results

Engineering Layout

Drainage Construction Detail

Drainage Management & Maintenance Plan
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1. Surface Water Drainage Network Simulation Results
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Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules  x
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
S1 3.430 502909.305 102180.118 0.900
S2 0.063 3.430 502890.800 102186.122 1.500
S8 3.430 502878.905 102190.142 0.900
S3 3.430 502896.474 102202.914 1.590
S9 3.450 502917.466 102195.681 1.020
S4 0.092 3.450 502879.327 102208.873 1.795
S10 4.410 502859.451 102209.507 1.200
S11 0.054 4.450 502860.916 102213.844 2.220
S5 3.550 502880.749 102212.453 2.150
S6 3.500 502881.389 102214.348 2.170
S7 2.980 502921.672 102200.736 1.690
S12 0.009 3.030 502919.801 102202.876 1.200
MH-Y 2.620 502928.920 102196.554 1.379
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 S1 S2 2.530 2.000 150
2.000 S8 S2 2.530 2.000 150
1.001 S2 S3 1.930 1.840 225
3.000 S9 S3 2.430 1.918 150
1.002 S3 S4 1.843 1.730 225
S10 S11 3.210 2.310 150
4.001 S11 S4 2.230 1.740 225
S4 S5 1.655 1.400 300
S5 S6
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 1.666 294 0.0 1.280 0.000 0.0 0 0.000
2.000 2.077 36.7 0.0 1.280 0.000 0.0 0 0.000
1.001 369 114 1.275 1365 0.063 0.0 86 0.820
3.000 1.532 27.1 0.0 1.362 0.000 0.0 0 0.000
1.002 1.029 409 114 1.362 1.495 0.063 0.0 81 0.885
79.5 0.0 1.990 0.000 0.0 0 0.000
4.001 2.103 83.6 9.8 1995 1.485 0.054 0.0 51 1.414
287.3 37.8 1495 1.850 0.209 0.0 73 2.844
2952 208.7 378 1.850 1.870 0.209 0.0 86 2.257
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Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.005 S6 S7 1.330 1.290 300
6.000 S12 S7 1.830 1.490
1.006 S7 MH-Y 1.290 1.241 100
Name Vel Cap Flow us DS ZArea ZAdd Pro Pro
(m/s) (l/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.005 33,5 36,5 1.870 1.390 0.209 0.0 300 0.480
6.000 2.689 21.1 1.6 1.390 0.009 0.0 19 1.607
1.006 46 375 1590 1.279 0.218 0.0 100 0.601
Simulation Settings
Rainfall Methodology FEH-22 Analysis Speed Detailed Starting Level (m)
Rainfall Events Singular Skip Steady State x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 1440 Check Discharge Volume  x
Winter CV  1.000 Additional Storage (m¥ha) 0.0
Storm Durations
15 60 180 360 600 960 2160 4320 7200 10080
30 120 240 480 720 1440 2880 5760 8640

Return Period Climate Change Additional Area Additional Flow

(years) (cC %) (A %) (Q%)

2 0 0 0

30 0 0 0

30 40 0 0

100 0 0 0

100 45 0 0

Node S7 Online Hydro-Brake® Control
Flap Valve x Objective  (CU) Linear Discharge
Replaces Downstream Link  x Sump Available Vv
Invert Level (m) 1.290 Product Number CTL-SCU-0043-2000-1010-2000

Design Depth (m) 1.010 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 2.0 Min Node Diameter (mm) 1200

Node S7 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 1.300
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins) 945
Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m)  (m)  (m?) (m)  (m?) (m?) (m (m) (m?)
0.000 78.0 0.0 1.000 78.0 0.0 1.001 0.0 0.0
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Node S7 Link Surround Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 0.30 Link 1.005
Side Inf Coefficient (m/hr)  0.00000 Invert Level (m) 1.290 Surround Shape (Trench)
Safety Factor 2.0 Time to half empty (mins) 795 Diameter (mm) 1000

Node S7 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 1.300
Side Inf Coefficient (m/hr)  0.00000 Porosity 0.95 Time to half empty (mins) 945

Depth Area InfArea Depth Area InfArea Depth Area InfArea

(m) (m?)  (m? (m)  (m?) (m?) (m)  (m?) (m?
0.000 94.5 0.0 1.000 945 0.0 1.001 0.0 0.0
Rainfall

Event Peak Average

Intensity Intensity
(mm/hr) (mm/hr)

2 year 15 minute summer 114.502 32.400
2 year 15 minute winter 80.352 32.400
2 year 30 minute summer 74.329 21.033
2 year 30 minute winter 52.161 21.033
2 year 60 minute summer 50.327 13.300
2 year 60 minute winter 33.436 13.300
2 year 120 minute summer 34.834 9.206
2 year 120 minute winter 23.143 9.206
2 year 180 minute summer 27.763 7.144
2 year 180 minute winter 18.047 7.144
2 year 240 minute summer 22.267 5.885
2 year 240 minute winter 14.794 5.885
2 year 360 minute summer 17.076 4.394
2 year 360 minute winter 11.100 4.394
2 year 480 minute summer 13.383 3.537
2 year 480 minute winter 8.891 3.537
2 year 600 minute summer 10.889 2.978
2 year 600 minute winter 7.440 2.978
2 year 720 minute summer 9.641 2.584
2 year 720 minute winter 6.480 2.584
2 year 960 minute summer 7.827 2.061
2 year 960 minute winter 5.185 2.061
2 year 1440 minute summer 5.633 1.510
2 year 1440 minute winter 3.786 1.510
2 year 2160 minute summer 4.051 1.120
2 year 2160 minute winter 2.792 1.120
2 year 2880 minute summer 3.415 0.915
2 year 2880 minute winter 2.295 0.915
2 year 4320 minute summer 2.702 0.706
2 year 4320 minute winter 1.779 0.706
2 year 5760 minute summer 2.337 0.598
2 year 5760 minute winter 1.512 0.598
2 year 7200 minute summer 2.084 0.532
2 year 7200 minute winter 1.345 0.532
2 year 8640 minute summer 1.906 0.486
2 year 8640 minute winter 1.230 0.486

2 year 10080 minute summer 1.778 0.453
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Rainfall
Event Peak Average

Intensity Intensity
(mm/hr) (mm/hr)

2 year 10080 minute winter 1.147 0.453
30 year 15 minute summer 294.886 83.443
30 year 15 minute winter 206.938 83.443
30 year 30 minute summer 195.202 55.236
30 year 30 minute winter 136.984 55.236
30 year 60 minute summer 132.612 35.046
30 year 60 minute winter 88.105 35.046
30 year 120 minute summer 80.470 21.266
30 year 120 minute winter 53.462 21.266
30 year 180 minute summer 60.875 15.665
30 year 180 minute winter 39.570 15.665
30 year 240 minute summer 47.430 12.534
30 year 240 minute winter 31.511 12.534
30 year 360 minute summer 35.249 9.071
30 year 360 minute winter 22.913 9.071
30 year 480 minute summer 27.142 7.173
30 year 480 minute winter 18.033 7.173
30 year 600 minute summer 21.813 5.966
30 year 600 minute winter 14.904 5.966
30 year 720 minute summer 19.130 5.127
30 year 720 minute winter 12.856 5.127
30 year 960 minute summer 15.302 4.029
30 year 960 minute winter 10.136 4.029
30 year 1440 minute summer 10.747 2.880
30 year 1440 minute winter 7.223 2.880
30 year 2160 minute summer 7.505 2.074
30 year 2160 minute winter 5.171 2.074
30 year 2880 minute summer 6.175 1.655
30 year 2880 minute winter 4.150 1.655
30 year 4320 minute summer 4.684 1.225
30 year 4320 minute winter 3.085 1.225
30 year 5760 minute summer 3.915 1.002
30 year 5760 minute winter 2.534 1.002
30 year 7200 minute summer 3.397 0.867
30 year 7200 minute winter 2.192 0.867
30 year 8640 minute summer 3.036 0.775
30 year 8640 minute winter 1.960 0.775
30 year 10080 minute summer 2.775 0.708
30 year 10080 minute winter 1.791 0.708
30 year +40% CC 15 minute summer 412.840 116.820
30 year +40% CC 15 minute winter 289.713  116.820
30 year +40% CC 30 minute summer 273.283 77.330
30 year +40% CC 30 minute winter 191.778 77.330
30 year +40% CC 60 minute summer 185.657 49.064
30 year +40% CC 60 minute winter 123.346 49.064
30 year +40% CC 120 minute summer  112.658 29.772
30 year +40% CC 120 minute winter 74.847 29.772
30 year +40% CC 180 minute summer 85.225 21.931
30 year +40% CC 180 minute winter 55.398 21.931
30 year +40% CC 240 minute summer 66.401 17.548
30 year +40% CC 240 minute winter 44.116 17.548

30 year +40% CC 360 minute summer 49.348 12.699

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd




Simpson Associates Consulting | File: P24-0122.pfd
8 Friday Street Network: Storm Network

Henley-on-Thames

James Chodorowski

Page 5

Oxfordshire RG9 1AH 24/11/2025
Rainfall

Event Peak Average
Intensity Intensity
(mm/hr) (mm/hr)
30 year +40% CC 360 minute winter 32.078 12.699
30 year +40% CC 480 minute summer 37.999 10.042
30 year +40% CC 480 minute winter 25.246 10.042
30 year +40% CC 600 minute summer 30.538 8.353
30 year +40% CC 600 minute winter 20.865 8.353
30 year +40% CC 720 minute summer 26.782 7.178
30 year +40% CC 720 minute winter 17.999 7.178
30 year +40% CC 960 minute summer 21.422 5.641
30 year +40% CC 960 minute winter 14.191 5.641
30 year +40% CC 1440 minute summer 15.046 4.032
30 year +40% CC 1440 minute winter 10.112 4.032
30 year +40% CC 2160 minute summer 10.507 2.904
30 year +40% CC 2160 minute winter 7.240 2.904
30 year +40% CC 2880 minute summer 8.645 2.317
30 year +40% CC 2880 minute winter 5.810 2.317
30 year +40% CC 4320 minute summer 6.557 1.714
30 year +40% CC 4320 minute winter 4318 1.714
30 year +40% CC 5760 minute summer 5.481 1.403
30 year +40% CC 5760 minute winter 3.548 1.403
30 year +40% CC 7200 minute summer 4.756 1.213
30 year +40% CC 7200 minute winter 3.069 1.213
30 year +40% CC 8640 minute summer 4.251 1.084
30 year +40% CC 8640 minute winter 2.744 1.084
30 year +40% CC 10080 minute summer 3.885 0.991
30 year +40% CC 10080 minute winter 2.507 0.991
100 year 15 minute summer 370.669 104.887
100 year 15 minute winter 260.119 104.887
100 year 30 minute summer 248.124 70.211
100 year 30 minute winter 174.122 70.211
100 year 60 minute summer 169.543 44.805
100 year 60 minute winter 112.641 44.805
100 year 120 minute summer 101.019 26.696
100 year 120 minute winter 67.115 26.696
100 year 180 minute summer 76.017 19.562
100 year 180 minute winter 49.413 19.562
100 year 240 minute summer 59.139 15.629
100 year 240 minute winter 39.291 15.629
100 year 360 minute summer 43.993 11.321
100 year 360 minute winter 28.597 11.321
100 year 480 minute summer 33.947 8.971
100 year 480 minute winter 22.553 8.971
100 year 600 minute summer 27.330 7.475
100 year 600 minute winter 18.673 7.475
100 year 720 minute summer 24.002 6.433
100 year 720 minute winter 16.131 6.433
100 year 960 minute summer 19.232 5.064
100 year 960 minute winter 12.739 5.064
100 year 1440 minute summer 13.500 3.618
100 year 1440 minute winter 9.073 3.618
100 year 2160 minute summer 9.386 2.594
100 year 2160 minute winter 6.467 2.594
100 year 2880 minute summer 7.680 2.058

Flow+ v14.0 Copyright © 1988-2025 Causeway Technologies Ltd




Simpson Associates Consulting | File: P24-0122.pfd
8 Friday Street Network: Storm Network

Henley-on-Thames

James Chodorowski

Page 6

Oxfordshire RG9 1AH 24/11/2025
Rainfall

Event Peak Average
Intensity Intensity
(mm/hr) (mm/hr)
100 year 2880 minute winter 5.161 2.058
100 year 4320 minute summer 5.750 1.503
100 year 4320 minute winter 3.787 1.503
100 year 5760 minute summer 4.748 1.215
100 year 5760 minute winter 3.073 1.215
100 year 7200 minute summer 4.077 1.040
100 year 7200 minute winter 2.631 1.040
100 year 8640 minute summer 3.611 0.921
100 year 8640 minute winter 2.330 0.921
100 year 10080 minute summer 3.273 0.835
100 year 10080 minute winter 2.112 0.835
100 year +45% CC 15 minute summer 537.470 152.086
100 year +45% CC 15 minute winter 377.172  152.086
100 year +45% CC 30 minute summer 359.780 101.805
100 year +45% CC 30 minute winter 252.477 101.805
100 year +45% CC 60 minute summer 245.838 64.968
100 year +45% CC 60 minute winter 163.329 64.968
100 year +45% CC 120 minute summer 146.478 38.710
100 year +45% CC 120 minute winter 97.316 38.710
100 year +45% CC 180 minute summer 110.225 28.365
100 year +45% CC 180 minute winter 71.649 28.365
100 year +45% CC 240 minute summer 85.751 22.662
100 year +45% CC 240 minute winter 56.971 22.662
100 year +45% CC 360 minute summer 63.790 16.415
100 year +45% CC 360 minute winter 41.465 16.415
100 year +45% CC 480 minute summer 49.223 13.008
100 year +45% CC 480 minute winter 32.702 13.008
100 year +45% CC 600 minute summer 39.628 10.839
100 year +45% CC 600 minute winter 27.076 10.839
100 year +45% CC 720 minute summer 34.804 9.328
100 year +45% CC 720 minute winter 23.390 9.328
100 year +45% CC 960 minute summer 27.886 7.343
100 year +45% CC 960 minute winter 18.472 7.343
100 year +45% CC 1440 minute summer 19.575 5.246
100 year +45% CC 1440 minute winter 13.156 5.246
100 year +45% CC 2160 minute summer 13.610 3.761
100 year +45% CC 2160 minute winter 9.378 3.761
100 year +45% CC 2880 minute summer 11.136 2.984
100 year +45% CC 2880 minute winter 7.484 2.984
100 year +45% CC 4320 minute summer 8.337 2.180
100 year +45% CC 4320 minute winter 5.490 2.180
100 year +45% CC 5760 minute summer 6.884 1.762
100 year +45% CC 5760 minute winter 4.456 1.762
100 year +45% CC 7200 minute summer 5.911 1.508
100 year +45% CC 7200 minute winter 3.815 1.508
100 year +45% CC 8640 minute summer 5.235 1.336
100 year +45% CC 8640 minute winter 3.379 1.336
100 year +45% CC 10080 minute summer 4.746 1.211
100 year +45% CC 10080 minute winter 3.063 1.211
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Results for 2 year Critical Storm Duration. Lowest mass balance: 97.28%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3

15 minute summer S1 1 2.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer S2 10 2.020 0.090 11.8 0.1022 0.0000 OK

15 minute summer S8 1 2.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer S3 11 1.928 0.088 11.6  0.0993 0.0000 OK

15 minute summer S9 1 2430 0.000 0.0 0.0000 0.0000 OK

15 minute summer S4 10 1.740 0.085 38.3 0.0967 0.0000 OK

15 minute summer S10 1 3.210 0.000 0.0 0.0000 0.0000 OK

15 minute summer S11 10 2.284 0.054 10.1 0.0611 0.0000 OK

15 minute summer S5 10 1.546 0.146 38.2 0.1653 0.0000 OK

480 minute winter  S6 392 1.539 0.209 15.5 0.2362 0.0000 OK

480 minute winter  S7 392 1539 0.249 5.2 41.7480 0.0000

15 minute summer S12 10 1.850 0.020 1.7 0.0230 0.0000 OK

480 minute winter  MH-Y 392 1.273 0.032 1.0 0.0000 0.0000 OK

Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge

(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute summer S1 1.000 S2 0.0 0.000 0.000 0.0139

15 minute summer S2 1.001 S3 11.6 0.801 0.314 0.2567

15 minute summer S8 2.000 S2 0.0 0.000 0.000  0.0090

15 minute summer S3 1.002 sS4 11.6 0.870 0.283 0.2410

15 minute summer S9 3.000 S3 0.0 0.000 0.000 0.0054

15 minute summer S4 1.003 S5 38.2 1.541 0.133 0.0974

15 minute summer S10 4.000 S11 0.0 0.000 0.000 0.0000

15 minute summer S11 4,001 S4 10.0 1.398 0.119 0.1363

15 minute summer S5 1.004 S6 38.0 1.037 0.182 0.0851
480 minute winter  S6 1.005 S7 5.0 0.266 0.150 2.4432
480 minute winter  S7 1.006 MH-Y 1.0 0.463 0.218 0.0181 59.3
15 minute summer S12 6.000 S7 1.7 1.545 0.080 0.0031
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Results for 30 year Critical Storm Duration. Lowest mass balance: 97.28%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3

15 minute summer S1 1 2,530 0.000 0.0 0.0000 0.0000 OK

15 minute summer S2 11 2.096 0.166 30.3 0.1877 0.0000 OK

15 minute summer S8 1 2.530 0.000 0.0 0.0000 0.0000 OK

15 minute summer S3 11 2.035 0.195 29.6  0.2205 0.0000 OK

15 minute summer S9 1 2430 0.000 0.0 0.0000 0.0000 OK

15 minute summer S4 11 1.988 0.333 98.8 0.3764 0.0000

15 minute summer S10 1 3.210 0.000 0.0 0.0000 0.0000 OK

15 minute summer S11 9 2.317 0.087 26.0 0.0983 0.0000 OK

15 minute summer S5 11 1917 0.517 92.0 0.5843 0.0000

15 minute summer S6 11 1.859 0.529 91.8 0.5983 0.0000

480 minute winter  S7 464 1.834 0.544 10.7 93.9636 0.0000

15 minute summer S12 10 1.864 0.034 43 0.0383 0.0000 OK

480 minute winter  MH-Y 464 1.279 0.038 1.5 0.0000 0.0000 OK

Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge

(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute summer S1 1.000 S2 0.0 0.000 0.000 0.1158

15 minute summer S2 1.001 S3 29.6 0.993 0.802 0.6024

15 minute summer S8 2.000 S2 0.0 0.000 0.000 0.0747

15 minute summer S3 1.002 sS4 30.1 1.068 0.737 0.6887

15 minute summer S9 3.000 S3 0.0 0.000 0.000 0.1636

15 minute summer S4 1.003 S5 92.0 1.564 0.320 0.2713

15 minute summer S10 4.000 S11 0.0 0.000 0.000  0.0006

15 minute summer S11 4.001 sS4 25.9 1.646 0.310 0.5073

15 minute summer S5 1.004 S6 91.8 1.303 0.440  0.1408

15 minute summer S6 1.005 S7 91.3 1.584 2.726 2.5325
480 minute winter  S7 1.006 MH-Y 1.5 0.513 0.317  0.0238 113.3
15 minute summer S12 6.000 S7 4.3 1.964 0.203  0.0062
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Results for 30 year +40% CC Critical Storm Duration. Lowest mass balance: 97.28%

Node Event

15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

480 minute winter
480 minute winter
480 minute winter

Link Event
(Upstream Depth)
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer
15 minute summer

480 minute winter
480 minute winter

us

Node

S1
S2
S8
S3
S9
S4
S10
S11
S5
S6

S7
S12

MH-Y

us
Node
S1
S2
S8
S3
S9
S4
S10
S11
S5
S6

S7
S12

Peak

(mins)
12

11

12

11

12

11

1

12

11

11

464
464
464

Link

1.000
1.001
2.000
1.002
3.000
1.003
4.000
4.001
1.004
1.005

1.006
6.000

Level
(m)
2.569
2.565
2.557
2.454
2.462
2.353
3.210
2.415
2.228
2.128

2.067
2.067
1.283

DS
Node
S2
S3
S2
S4
S3
S5
S11
S4
S6
S7

MH-Y
S7

Depth
(m)
0.039
0.635
0.027
0.614
0.032
0.698
0.000
0.185
0.828
0.798

0.777
0.237
0.042

Outflow
(I/s)
-1.3
36.2
-1.7
41.4
-0.6
122.1
0.0
34.2
121.1
120.4

1.7
0.6

Inflow Node Flood Status
(i/s)  Vol(m?) (md)

1.3 0.0440 0.0000 OK

42.5 0.7176 0.0000

1.7 0.0304 0.0000 OK

36.2 0.6949 0.0000

0.6 0.0363 0.0000 OK

123.7 0.7898 0.0000

0.0 0.0000 0.0000 OK

36.4 0.2089 0.0000 OK

122.1 0.9367 0.0000

121.1 0.9026 0.0000

17.2 135.3828 0.0000

0.6 0.2679 0.0000

1.7 0.0000 0.0000 OK
Velocity Flow/Cap Link Discharge
(m/s) Vol (m3) Vol (m3)
-0.122 -0.043 0.2065

1.032 0.983 0.7049

-0.158 -0.046  0.1239

1.047 1.013 0.7220

0.266 -0.022 0.2260

1.734 0.425 0.2713

0.000 0.000 0.0300

1.652 0.408 0.7118

1.719 0.580 0.1408

1.887 3.594  2.9943

0.538 0.376 0.0269 143.8
1.026 0.028 0.0222
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Results for 100 year Critical Storm Duration. Lowest mass balance: 97.28%

Node Event us Peak Level Depth Inflow Node Flood
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)

15 minute summer S1 1 2.530 0.000 0.0 0.0000 0.0000 OK
15 minute summer S2 12 2405 0.475 38.1 0.5377 0.0000
15 minute summer S8 1 2.530 0.000 0.0 0.0000 0.0000 OK
15 minute summer S3 12 2316 0.476 33.6 0.5383 0.0000
15 minute summer S9 1 2430 0.000 0.0 0.0000 0.0000 OK
15 minute summer S4 11 2.225 0.570 1146 0.6442 0.0000
15 minute summer S10 1 3.210 0.000 0.0 0.0000 0.0000 OK
15 minute summer S11 11 2.327 0.097 32.7 0.1102 0.0000 OK
15 minute summer S5 11 2.118 0.718 112.7 0.8117 0.0000
15 minute summer S6 12 2.034 0.704 111.7 0.7963 0.0000
480 minute winter  S7 464 1978 0.688 13.9 119.6493 0.0000
480 minute winter  S12 464 1978 0.148 0.6 0.1678 0.0000
480 minute winter  MH-Y 464 1.282 0.041 1.6 0.0000 0.0000 OK

Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3)
15 minute summer S1 1.000 S2 0.0 0.000 0.000 0.1713
15 minute summer S2 1.001 S3 33.6 1.018 0.912 0.7049
15 minute summer S8 2.000 S2 0.0 0.000 0.000 0.1105
15 minute summer S3 1.002 sS4 374 1.143 0.913 0.7220
15 minute summer S9 3.000 S3 0.0 0.000 0.000 0.1954
15 minute summer S4 1.003 S5 112.7 1.601 0.392 0.2713
15 minute summer S10 4.000 S11 0.0 0.000 0.000 0.0026
15 minute summer S11 4.001 sS4 32.6 1.746 0.389  0.5363
15 minute summer S5 1.004 S6 111.7 1.587 0.535  0.1408
15 minute summer S6 1.005 S7 1111 1.783 3.317 2.9139
480 minute winter  S7 1.006 MH-Y 1.6 0.529 0.355  0.0258
480 minute winter  S12 6.000 S7 0.6 1.026 0.028  0.0222

Status

Discharge
Vol (m3)

132.9
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Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 97.28%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (1/s) Vol (m3) (m?3)
15 minute summer S1 12 3.090 0.560 9.3 0.6328 0.0000
15 minute summer S2 12 3.082 1.152 55.3 1.3031 0.0000
15 minute summer S8 12 3.087 0.557 6.3 0.6303 0.0000
15 minute summer S3 12 2926 1.086 46.7 1.2281 0.0000
15 minute summer S9 12 2,937 0.507 9.1 0.5730 0.0000
15 minute summer S4 12 2.760 1.105 1525 1.2499 0.0000
15 minute summer S10 1 3.210 0.000 0.0 0.0000 0.0000 OK
15 minute summer S11 12 2.896 0.666 47.4 0.7534 0.0000
15 minute summer S5 12 2.580 1.180 149.8 1.3344 0.0000
15 minute summer S6 12 2430 1.100 148.0 1.2444 0.0000
600 minute winter  S7 585 2.389 1.099 17.2 178.1419 0.0000
600 minute winter  S12 585 2.389 0.559 0.7 0.6320 0.0000
600 minute winter  MH-Y 585 1.287 0.046 2.0 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link Discharge
(Upstream Depth) Node Node (1/s) (m/s) Vol (m3) Vol (m3)
15 minute summer S1 1.000 S2 -9.3 -0.546 -0.316 0.3425
15 minute summer S2 1.001 S3 42.7 1.074 1.158 0.7049
15 minute summer S8 2.000 S2 7.3 0.433 0.198 0.2210
15 minute summer S3 1.002 sS4 51.7 1.299 1.263 0.7220
15 minute summer S9 3.000 S3 -9.1 -0.589 -0.338  0.3909
15 minute summer S4 1.003 S5 149.8 2.128 0.521 0.2713
15 minute summer S10 4.000 S11 0.0 0.000 0.000 0.0403
15 minute summer S11 4.001 sS4 43.0 1.698 0.515 0.7584
15 minute summer S5 1.004 S6 148.0 2.102 0.709  0.1408
15 minute summer S6 1.005 S7 150.3 2.147 4.488 2.9943
600 minute winter  S7 1.006 MH-Y 2.0 0.563 0.443  0.0303 179.4
600 minute winter  S12 6.000 S7 0.7 0.944 0.033  0.0222
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Design Settings

Rainfall Methodology FEH-22 Minimum Velocity (m/s) 1.00
Return Period (years) 2 Connection Type Level Soffits
Additional Flow (%) 0 Minimum Backdrop Height (m) 0.200
CV 1.000 Preferred Cover Depth (m) 1.200
Time of Entry (mins) 5.00 Include Intermediate Ground v/
Maximum Time of Concentration (mins) 30.00 Enforce best practice design rules  x
Maximum Rainfall (mm/hr) 50.0
Nodes
Name Area TofE Cover Diameter Easting Northing  Depth
(ha) (mins) Level (mm) (m) (m) (m)
(m)
S1 3.430 502909.305 102180.118 0.900
S2 0.063 3.430 502890.800 102186.122 1.500
S8 3.430 502878.905 102190.142 0.900
S3 3.430 502896.474 102202.914 1.590
S9 3.450 502917.466 102195.681 1.020
S4 0.092 3.450 502879.327 102208.873 1.795
S10 4.410 502859.451 102209.507 1.200
S11 0.054 4.450 502860.916 102213.844 2.220
S5 3.550 502880.749 102212.453 2.150
S6 3.500 502881.389 102214.348 2.170
S7 2.980 502921.672 102200.736 1.690
S12 0.009 3.030 502919.801 102202.876 1.200
MH-Y 2.620 502928.920 102196.554 1.379
Links
Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain
Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.000 S1 S2 2.530 2.000 150
2.000 S8 S2 2.530 2.000 150
1.001 S2 S3 1.930 1.840 225
3.000 S9 S3 2.430 1.918 150
1.002 S3 S4 1.843 1.730 225
S10 S11 3.210 2.310 150
4.001 S11 S4 2.230 1.740 225
S4 S5 1.655 1.400 300
S5 S6
Name Vel Cap Flow us DS ZArea ZIAdd Pro Pro
(m/s) (I/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 1.666 294 0.0 1.280 0.000 0.0 0 0.000
2.000 2.077 36.7 0.0 1.280 0.000 0.0 0 0.000
1.001 369 114 1.275 1365 0.063 0.0 86 0.820
3.000 1.532 27.1 0.0 1.362 0.000 0.0 0 0.000
1.002 1.029 409 114 1.362 1.495 0.063 0.0 81 0.885
79.5 0.0 1.990 0.000 0.0 0 0.000
4.001 2.103 83.6 9.8 1995 1.485 0.054 0.0 51 1.414
287.3 37.8 1495 1.850 0.209 0.0 73 2.844
2952 208.7 378 1.850 1.870 0.209 0.0 86 2.257
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Name us DS Length ks(mm)/ USIL DSIL Fall Slope Dia TofC Rain

Node Node (m) n (m) (m) (m) (1:X) (mm) (mins) (mm/hr)
1.005 S6 S7 1.330 1.290 300
6.000 S12 S7 1.830 1.490
1.006 S7 MH-Y 1.290 1.241 100
Name Vel Cap Flow us DS ZArea ZAdd Pro Pro
(m/s) (l/s) (l/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.005 33,5 36,5 1.870 1.390 0.209 0.0 300 0.480
6.000 2.689 21.1 1.6 1.390 0.009 0.0 19 1.607
1.006 46 375 1590 1.279 0.218 0.0 100 0.601

Simulation Settings

Rainfall Methodology FEH-22 Analysis Speed Detailed Starting Level (m)
Rainfall Events Singular Skip Steady State x Check Discharge Rate(s) x
Summer CV  1.000 Drain Down Time (mins) 1440 Check Discharge Volume  x
Winter CV  1.000 Additional Storage (m¥ha) 0.0

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

Return Period Climate Change Additional Area Additional Flow
(years) (cC %) (A %) (Q%)
30 0 0 0

Node S7 Online Hydro-Brake® Control

Flap Valve x Objective  (CU) Linear Discharge
Replaces Downstream Link  x Sump Available Vv
Invert Level (m) 1.290 Product Number CTL-SCU-0043-2000-1010-2000
Design Depth (m) 1.010 Min Outlet Diameter (m) 0.075
Design Flow (I/s) 2.0 Min Node Diameter (mm) 1200

Node S7 Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 1.300
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.95 Time to half empty (mins)

Depth Area InfArea Depth Area InfArea Depth Area InfArea
(m) (m?)  (m?) (m) (m?)  (m?) (m) (m?)  (m?)

0.000 78.0 0.0 1.000 78.0 0.0 1.001 0.0 0.0

Node S7 Link Surround Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Porosity 0.30 Link 1.005
Side Inf Coefficient (m/hr) 0.00000 Invert Level (m) 1.290 Surround Shape (Trench)
Safety Factor 2.0 Time to half empty (mins) Diameter (mm) 1000
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Base Inf Coefficient (m/hr)
Side Inf Coefficient (m/hr)

Depth Area

(m)  (m?)

0.000 945
Event

30 year 15 minute summer
30 year 15 minute winter
30 year 30 minute summer
30 year 30 minute winter
30 year 60 minute summer
30 year 60 minute winter
30 year 120 minute summer
30 year 120 minute winter
30 year 180 minute summer
30 year 180 minute winter
30 year 240 minute summer
30 year 240 minute winter
30 year 360 minute summer
30 year 360 minute winter
30 year 480 minute summer
30 year 480 minute winter
30 year 600 minute summer
30 year 600 minute winter
30 year 720 minute summer

Node S7 Depth/Area Storage Structure

Inf Area
(m?)
0.0

Peak
Intensity
(mm/hr)

294.886
206.938
195.202
136.984
132.612

88.105

80.470

53.462

60.875

39.570

47.430

31.511

35.249

22.913

27.142

18.033

21.813

14.904

19.130

0.00000
0.00000

Safety Factor
Porosity 0.95

Depth Area

(m)

1.000 94.5

Average
Intensity
(mm/hr)
83.443
83.443
55.236
55.236
35.046
35.046
21.266
21.266
15.665
15.665
12.534
12.534
9.071
9.071
7.173
7.173
5.966
5.966
5.127

2.0

Inf Area
(m?)
0.0

Depth Area
(m)  (m?)
1.001 0.0

Rainfall

Event

30 year 720 minute winter
30 year 960 minute summer
30 year 960 minute winter

30 year 1440 minute summer
30 year 1440 minute winter
30 year 2160 minute summer
30 year 2160 minute winter
30 year 2880 minute summer
30 year 2880 minute winter
30 year 4320 minute summer
30 year 4320 minute winter
30 year 5760 minute summer
30 year 5760 minute winter
30 year 7200 minute summer
30 year 7200 minute winter
30 year 8640 minute summer
30 year 8640 minute winter
30 year 10080 minute summer
30 year 10080 minute winter

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

Inf Area
(m?)
0.0

Peak
Intensity
(mm/hr)

12.856

15.302

10.136

10.747

7.223
7.505
5.171
6.175
4.150
4.684
3.085
3.915
2.534
3.397
2.192
3.036
1.960
2.775
1.791

1.300

Average
Intensity
(mm/hr)
5.127
4.029
4.029
2.880
2.880
2.074
2.074
1.655
1.655
1.225
1.225
1.002
1.002
0.867
0.867
0.775
0.775
0.708
0.708
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Results for 30 year Critical Storm Duration. Lowest mass balance: 98.93%

Node Event us Peak Level Depth Inflow Node Flood
Node (mins) (m) (m) (1/s) Vol (m3) (m?)
15 minute summer S1 1 2.530 0.000 0.0 0.0000 0.0000 OK
10080 minute summer S2 6180 2.427 0.497 0.5 0.5621 0.0000
15 minute summer S8 1 2.530 0.000 0.0 0.0000 0.0000 OK
10080 minute summer S3 6180 2.427 0.587 0.5 0.6639 0.0000
15 minute summer S9 1 2430 0.000 0.0 0.0000 0.0000 OK
10080 minute summer S4 6180 2.427 0.772 1.5 0.8731 0.0000
15 minute summer S10 1 3.210 0.000 0.0 0.0000 0.0000 OK
10080 minute summer S11 6180 2.427 0.197 0.4 0.2228 0.0000 OK
10080 minute summer S5 6180 2.427 1.027 2.0 1.1615 0.0000
10080 minute summer S6 6180 2.427 1.097 1.8 1.2407 0.0000
10080 minute summer S7 6180 2.427 1.137 1.6 178.6734 0.0000
10080 minute summer S12 6180 2.427 0.597 0.1 0.6752 0.0000
15 minute summer MH-Y 1 2341 1.100 0.0 0.0000 0.0000 OK
Link Event us Link DS Outflow Velocity Flow/Cap Link
(Upstream Depth) Node Node (I/s) (m/s) Vol (m3)
15 minute summer S1 1.000 S2 0.0 0.000 0.000 0.1157
10080 minute summer S2 1.001 S3 0.5 0.279 0.014 0.7049
15 minute summer S8 2.000 S2 0.0 0.000 0.000 0.0747
10080 minute summer S3 1.002 sS4 0.4 0.310 0.011 0.7220
15 minute summer S9 3.000 S3 0.0 0.000 0.000 0.1635
10080 minute summer S4 1.003 S5 2.0 0.593 0.007 0.2713
15 minute summer S10 4.000 S11 0.0 0.000 0.000 0.0006
10080 minute summer S11 4,001 S4 0.4 0.497 0.005 0.7308
10080 minute summer S5 1.004 S6 1.8 0.179 0.009 0.1408
10080 minute summer S6 1.005 S7 15 0.111 0.044 2.9943
10080 minute summer S7 1.006 MH-Y 0.7 0.085 0.145 0.0655
10080 minute summer S12 6.000 S7 0.1 0.021 0.005 0.0222

Status

Discharge
Vol (m3)

63.6
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.oodstin foul water sewer via e
oxiuting manhole. Works not to be o Foul water universal

carried out until Section 106 sewer inspection chamber 20. Al existing services shown are based on an underground
e, SOOeclon; atrecit Tl pie utility survey by Three Sixty Group. Location of all services
/ Foul water internal polypropylene in close proximity to works should be confirmed by means
/ £y chamber with a double sealed of trial pits under supervision of statutory undertaker & in
/ recessed access cover accordance with HSE document "Avoiding Danger from
Underground Services”

I .

" [FFL 3.45]

@ Surface water universal
inspection chamber 21.  Where foul drainage connections run through the foundation
T — refer to 'DETAIL OF A PIPE PASSING. THROUGH SEEJTION 1-1
{} inspection chamber (240122-SIM-00-FN-DR-S-13101)" on drawing 'P24-0122
105 Drainage Construction Details’.

Surface water reduced

/ access chamber

i

= /| CONNECTION TO EXISTING SURFACE AND FOUL DRAINAGE.
PR /| CONTRACTOR SHOULD ENSURE SITE PERSONNEL HAVE
., /| APPROPRIATE TRAINING & USE APPROPRIATE PPE WHEN MAKING

CONTRACTOR TO PRODUCE/RECORD PHOTOGRAPHS,
) COPIES OF INSTALLATION CONTRACTS & WRITTEN
Surface water catchpit manhole CONFIRMATION DURING CONSTRUCTION FOR
INCLUSION IN VERIFICATION REPORT TO

=~
N

SEWER CONNECTIONS TO EXISTING MANHOLES / SEWERS AND
THE CONTRACTORS CONSTRUCTION HEALTH & SAFETY PLAN

SO0PTS DEMONSTRATE THAT THE APPROVED SUSTAINABLE
— e V i R
SURFACE WATER SEWER DRAINAGE SCHEDULE o “‘gg T ' @ sl indineri i DRAINAGE DESIGNS. THE SUSTAINABLE DRAINAGE
; SCHEME SHALL BE MANAGED AND MAINTAINED
CHAMBER | CHAMBER | CHAMBER | COVER COVER COVER INVERT LEVEL DEPTHTO PPE | LENGTH S TS PET R R AT 004 ZXmm: going / THEREAFTER IN ACCORDANCE WITH THE AGREED
No. TYPE SIZE GRADE SIZE LEVEL | INCOMNG | OUTGOING | INVERT || DAMETER | (m) 1in CLASS | MATERAL A PROKMITY T0 EXSTNG HHWAY. CONTRACTORS ol el R Vged Gl MANAGEMENT AND MAINTENANCE PLAN FOR ALL OF
(mm) EN 124 (mm) (m)AOD | (m)AOD | (m)AOD (m) (mm) S~ METHOD STATEMENT OUTLINE SAFE METHOD OF WORKING. [ L el S unit within asphalt areas B EROEOSED DAoL T OHENTS:
450430 | 343 | 253 | 253 | o090 N CL0GE PROXMITY To'EXSING ELECTRC,
S1 uic 450 @ B125 ; i : : : ONTRACTORS . o .
(RECESSED) =0 - - " — - SAFETY PLAN. 0 NCLUDE METWOD. STATEMENT c6 Channel drain with brick slot T1 | TENDER ISSUE. PC [31.10.25
450x450 : ] L AL B O W =g  Jroung and tropped outigl uoit P1 | FIRST ISSUE PC | 27.06.25
S2 RA 450 @ B125 3.43 2.00 1.93 1.50 T 7 within paving slab areas : i
(RECESSED) 205 16.9 188 S PVC.U \ / MK REVISION BY | DATE
450x450 ' i g
4 4 ) : 7 O~ __ Trapped guard gqully
S3 RA 50 @ B125 (Riggiigm 3.43 1.84 1.84 1.59 - = - . voU . g . DRAWING STATUS
sS4 RA 450@ | B125 g 3.45 1.74 1.66 1.79 TENDER
(RECESSED) 300 3.5 13 S PVC-U Q%\ Geocellular storage tank
s5 ¢ | 7508 | B12s | 4°0%4S0 [ 544 1.40 1.40 2.15 = DRAWING TITLE
(RERES e0) 300 | 20 29 S PVCU ——
450450 ' o 120me / [ ]
S6 cP | 12002 | B125 3.55 1.33 1.33 2.22 m going N ENGINEERING LAYOUT
(RECESSED) / y I__ _J Bioretention system
GEOCELLULAR STORAGE TANKS 1.30 1.30 N/A 300 42.5 1062.5 S PVC-U \ ' / / -
\ i / Demountublle flood barrier at
s7 FC | 1200@ | B125 | 450x450 3.10 1.29 1.29 1.81 T— = / ﬂﬂs{é’pﬁ?ﬁ‘?ﬁ;thﬂggpdofﬂ%oém
100 4.9 100 s PVC-U \ / / above ground floor level PROJECT
MH-Y (EXISTING) 2.62 1.24 1.24 1.38 i /
/ —_——— — Existing surface water drainage
i — / PREMIER INN
[ . Existing foul water drainage
S8 uic 450 @ B125 450x450 3.43 2:53 2:53 0.90 / WAITROSE SITE
150 11.8 22 S PVC-U 6 e Exisﬁng combined water dminuge LITTLEHAMPTON
S2 RA 450 @ B125 450x450 3.43 2.00 1.93 1.50
AAAAAAAA Redundant drainage to be removed
during demolition works
Redundant drainage to be removed o~ N B
S9 uc | 450@ | B125 | _490%450 3.45 2.43 2.43 1.02 post demolition works o | tV\B
(RECESSED) 150 21.4 42 ) PVC-U |
. X =X=X-X-X=X-X - Redundant drainage to 8 Friday Street
S3 RA 450 @ B125 450x450 3.43 1.92 1.84 1.59 be infiled with concrete Henley-On-Thames
Oxfordshire, RG9 1AH
FOUL WATER SEWER DRAINAGE SCHEDULE [FFL 3‘00] ST T o140 576 221
CHAMBER | CHAMBER | CHAMBER | COVER COVER COVER INVERT LEVEL DEPTH TO PPE | LENGTH | GRADIENT | BEDDING PIPE 5 &5 . a"f\:gz::gzg:::gggﬁ
S10 UIC | 4500 | B125 | 450x450 4.41 3.21 3.21 1.20 e TEEE (SLZE fémgf (SLZF; (L}E\;%D ITO)OTSJS O(UT)iOCI)!;G IN\(/E)?T DVEME;ER (m) Tin CLASS | MATERAL > roposed level
mm mm m m m m mm
S11 RA 450 @ B125 450x450 4.45 2.23 2.23 2.22 E1 uic 450 @ B125 RECESSED) 3.60 2.85 2.85 0.75
225 18.3 37 S PVC-U ( v 150 5.8 58 S PVC-U s Proposed gradient
S4 RA 450 @ | B125 | 450x450 3.45 1.74 1.66 1.79 F2 UiC | 450@ | B125 % 3.45 2.75 2.75 0.70 B Laieh. REniRy-Ab-THANAS 04 BloUSAGReT
(RECESSED) 150 496 150 s PVC-U R600 Denotes extent of retaining wall Drawn Ch'kd Scales Date
3 ulC 450 @ B125 450x450 3.45 242 242 103 with max. retaining height shown. JPC GC 1:200@A1 JUN'25
RECESIED) = - 5 s v Denotes extent of additional Exposed F'gp_‘l’f;"észz
ST SUNRNY Brickwork below standard, with max.
S12 TC 750 @ B125 450x450 3.05 1.83 1.83 1.22 F4 uIC 4500 B125 450x450 2.55 1.65 1.65 0.90 additional height as indicated.
100 4.3 8 S PVC-U 150 5.4 22 s PVC-U T r— e
i Existi tour at 0.1m interval
s7 CP | 12000 | B125 | 450x450 2.95 1.29 1.29 1.66 MH-8 (EXISTING) 253 1.41 1.41 1.13 XSling confour ot .1m imterva’s P24-0122 103 T1
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4. Drainage Construction Details



N.B TO BE INSTALLED TO MANUFACTURES SPECIFICATION.

DO NOT SCALE

_Stoppers to blc_mk off
Cover level. GBI & ‘B0 CtE inlets not required.
Mortar haunching to \VA / bedded on mortar. 100mm/150mm¢\ Preformed benching.
M.H. cover and frame. ) E v}\\ﬁ’l | [ /\//\/z\>2\ 2 =
— 1eomnsd All 100mme
Manhole to be fitted with double encapsulated 150mme Refer to drainage
i _/// step rungs. The distance from the top step to i _/_
N”V— - g 4 Coqrsesb ?fk Class B t =1 - the surface is to be a max. 675mm 100mm/ Flow —— A Flow —= —1 schedule for grade of
— Bt Fi ngineering bricks, concrete L ® J Refer to drainage 150 +—1 ] cover-and trame.
R :l Uk oW blocks or precast concrete g | e schedule for grade of e
- cover frame seating rings. 4 = 600mm x 600mm opening in cover slab. cover and frc?‘ne Soft Hard landscaping
» AN— ) . g landscaping. == (Footpath /parking
M a Rocker Pipes @ [T
4 Lifting eyes in concrete P Cover I‘%e" 1%6mm ‘!__r Cover Iegl. bay/yard)
rings to be pointed. N_ominal Effective ]
Bic . Precast concrete chamber sections and dia. (mm) length (m) 100mm/150mm@
o iameter varies. . cover slab to be bedded with mortar, : : : . w=r— 225mm deep GEN 3
In=slty soncrets o be (Refer to table) proprietary bitumen or resin mastic sealant. 150 — 600 | 0.6 1450 dia. (in)]. 150 dia. 100 _dia. : concrete plinth to
GEN3 (designed to be BRE B : - . support cover and
Special Digest 1 Concrete j e 601 — 750 1.0 frarme
in Aggressive Ground). i o150 t d . i i ‘
._ i mm concrete surround. Over 750 1.95 Polypropylene inspection 150mm thick bed Polypropylene inspection 150mm thick bed
e o 5 chamber. Maximum depth :
. and surround of well chamber. Maximum depth and surround of
e s 1.2m. Can be cut to compacted granular 1.2m. Can be cut to [ well compacted
HYDROBRAKE CHAMBER (PLAN) 3 = Manhole Diameters intermediate sizes. material. intermediate sizes. L + granular material.
B B TSCALE 1:25 . ' Flow Flow Diameter of largest Internal diameter of :_ 35
l . o pipe in manhole (mm) | manhole (mm) - =
4
4 ¥
Rocker pipe. Refer to rocker % Eg— ) L
; ess than 300 1200
pipe table for length. _ Sa . UIC SITED IN SOFT LANDSCAPING UIC SITED IN HARD LANDSCAPING
d!q: I I ib o 375 — 450 1350
|
i — Joint to be as close as AR T R O 300 = 700 1500 UNIVERSAL INSPECTION CHAMBER (UIC) — POLYPROPYLENE
| T possible to to face of manhole P . - 9 T ) Load Class A15 B125 | C250 | D400O* < . = —
5 # | J i to permit scﬁschtory joint and 4 4 _a g s l 5 L O § = __—__225mm to base Of Sump‘ 750 = 900 1800 Mimimum X 100 150 150 200 . .
Chain (To K& fsd Bels - _A_ = '4. subsequent movement. §/\,//,/ W PN PN PN W »/\$/ A Greater than 900 Consult Undertaker Dimensions Y Full Channel Height {Less Y2 where applicable) MGX. Depth from Cover Ievel to Invert Of plpe 1 .2m
chamber cover to enable |, : (mm) Z| 100 | 150 | 150 | 200
bypos”to"be opaned o | | CONCRETE CATCHPIT MANHOL NoTE
utsi

—

B125.

For slot drains in the circulation areas please refer to Load Class

For slot drains in the outdoor terrace please refer to Load Class

A15.

Installer must ensure finished surface level lies above the top of

/—Soil Pipe

3mm plastic board
either side of wall to
prevent concrete

the edge rail (by at least 3—6mm. Soil plpe i }ngress between pipe
adaptor Short length of and masonry:
Paving slabs set 3—Bmm pipe cut to suit
minimum above top edge of F.F.L
rail. = A
Polymer Modified Mortar ACO MultiDrain channel with | | -
Slot Top galvalised steel N

Paving slabs next to ACO
MultiDrain bedded and jointed
securely to MultiDrain and
concrete surround with epoxy
or polymer modified mortar.

brickslot gratings to load
class B125.

Paving slabs next to ACO

MultiDrain bedded and jointed

Bed & Surround
Class Z | Class S

Less than
600 cover

More than
600 cover

Bend to suit depth of
main drain (max 45%)

securely to MultiDrain and Rest Bend —]

concrete surround with epoxy

or polymer modified mortar.

SCALE 1:25
A Hydrobrake or similar
- approved installed in
/ cccor;:lcrlce with Sintefied roadfavel Finished road level
man er i
& | 1| requirements. el g Under -~ Under Under Verges/ | Under carriageway
;3 - b Verges/ | carriageway S Sanstitiehicn
o 7/ : '-'/— Outlet spigot specified depth footway | construction Y
4 : - .
A K K . %B AN i
' ] - > Carriageway -0 Carriageway
il . “ ’/— 150mm concrete surround canatriotion constriction
—pdass i .
oot ? Out Flow 5 E:étgfgfeje'“ted_ . | Suitable selected —
: 5 material backfill §| excavated material
, N N _ backfill Mg
8 ~_ 4 = _ Type 1 sub—base Type 1 sub—base
4 . .; [~ - material backfill to S b S T s
s o . w-—Gen 3 concrete road formation 2 df ti
//’ b ™| mounting block i s road formation
Gen 3 Concrete —-/«‘ £ 5F T WY B e k AR T -_‘..q-\d'*— Intake ]
¥ g . .," a4 a '11' .._‘ i '. i I, _
T o S Tt E R, on n =] ——225mm to base of sump. <1 Grade Gen 3 concrete
Concrete blinding—/ Granular bed and S bed and surround
= T suraund o clous : sl o e
503/3 of the i S b
Y=0.25d or 150 min. . specificotion for Y—025d or 150 Trench | width pipe JOH‘Tt with a 18thk
Trench| width ; min. under barrel shaped former of
— — — der b | and coll highway works
B . SCALE 1:25 . ~ " HIGRL WRITR. InE Besar and collar. compressible material.
N t - ’ Adopted Areas Adopted Areas Adopted Areas Adopted Areas
M Cover exceeds 900mm| Cover exceeds 1200mm Cover less than 900mm | Cover less than 1200mm
1. Chamber cover to be positioned directly above by—pass door. firate Aregs Brivate: Aregs Private Areas Private Areas
. : s ; Cover exceeds 600mm Cover exceeds 900mm Cover less than 600mm  Cover less than 900mm
2. Dimensions are indicative only and are dependant on type of control device used.

Refer to manufacturer’s specifications for details.

3. Hydrobrake flow control chamber to limit flows to 2.0 |/s for all storm events up to &
including the 1 in 100 year storm plus 45% allowance for climate change.
hydrobrake type — CTL-SCU-0043-2000-1010-2000
design head — 1.01m
orifice diameter — 0.043m
4. For chamber construction details refer to surface water catchpit manhole construction details.

Double sealed, locking recessed access cover, with
a grade B125 600x600mm minimum clear opening.
Cover to be set at appropriate height for floor
finishes on a cement mortar bed. Recessed infill
finishes to architects details and specification.

Timber posts across shaft for
minimum 24 hours to ensure
chamber shell does not collapse
due to concrete self weight.

s AT T4t e S S Y I T
s TR
a4 na S e - T
PO el '] L | .;“"' a
o - S
4e = ) . 4

Polypropylene /

inspection chamber.

Min. 200mm thick
Gen 3 concrete
surround

INTERNAL POLYPROPYLENE CHAMBER WITH A
DOUBLE SEALED, RECESSED ACCESS COVER

Class S Granular Surround

Class Z Concrete

surround

PIPE BEDDING DETAILS

ACO MultiDrain channel with
loading Class D400 grating.

E E

£l £

3 =

4 11. ._
7 & » . £l
////////// Ll
’///// 1 X e
7 G - ._Z
RO ez
\\\/\\\//\\ ANANNA 4\
200mm thick GEN3 concrete

bed & surround.

TYPICAL ACO MULTIDRAIN
CHANNEL SECTION WITHIN
TARMAC CIRCULATION AREAS

Cover and frame
to suit location.

P //\
Shaft 500mm #— K

150mm granular
bed and surround
as per pipe
bedding

Pl

specification.

W

SILT TRAP

AN TSN
NN

Premier Inn Hard landscaping Ground level planters & trees / Bioretention system Hard landscaping

|

| Planting shown indicatively and to

| landscape architect’s specification

| 900mm planting medium

| _ 100mm dia. grill to be installed 100mm drainage layer

HB2 kerbs with 125mm upstand —\ on overflow pipe.
R ////,/,///////,////,/,///,/,/ 7 ~— Brick planter wall
iy \ \ SAGIAA L1 AI SN, ////’/ //////,’/////’///,////////////////’/// ///’/,’ ///’/,’/////// ///,,’///////,/// ’//////,"
/'//\//\// // /// / / / / / / a ‘..- ,’///////////// ’/////////////// ’//////’/////////// ///////////’ ///// /////
/\/\/\/\/\/\/\/\/\/\ 4, o S S S S S S S AL A S S S S AL

I S A NSNS NN NN NN NSNS NN
R/ AR R X A X R K R R X A VR AR R AR K R A R A R R X R AR R R K
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N NN NI ANV NN NSNS
ARG X R R R IR IR RN
\ \ \ \ \ \ \ \ \ \ \ \ \ \\ 2 w7 g _: ! s - N h . 2o S e o d }_ \ - “
R, A i 0 ]| | IR
N R RN NIRRT I - XN
ST et ] LA
NN NN N oy i } swemr s
N NI I IIINRA 1113 L0 0INNG
N RN L LI 11135 SO RN
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100mm fully perforated pipe —
in granular surround wrapped
in geotextile filter fabric.

Geote

Imper

xtile filter fabric

meable membrane

SDS unit or similar approved
installed in accordance with
manufacturers recommendations

300mm fully perforated

in geotextile filter fabric.

pipe

in granular surround wrapped

[ =
O

5 '// ,’r / A i
- s/ X Dimension

Paviours directly adjacent

to channel must be

bedded using a polymer

modified mortar.

: .. . ~4

b pe v /Q/, W /%\
S ———GEN3 concrete bed
% & surround. Strength
E minimum C20/25 (to
. BS EN-206:2013)

TYPICAL ACO MULTIDRAIN CHANNEL

SECTION WITH BRICK SLOT GRATING

L
/'

18mm thick bitumen
impregnated fibre board
at joints in pipework

1008 Pipework Icid/ 150mm GEN 3

at minimum gradient concrete casing.
of 1 in 40

50mm void to be filled with
polystyrene or expanding foam
polyurethane to allow for settlement

Shallow —
Access
Chamber

45" Bend

of structure without affecting drain.

Mortar bedding and
haunching to cover
and frame to Clause
E6.7
Cover and frame
to suit location.
Class B Engineering _?F_ s Wall THED
ickwork -
Lhickwork. oF iprogaat ST ] Refer to 240122—SIM—00—FN—DR—S—13101 Vi
seating rings.\f:- > for structures section drawing of foundation 7
',.-":-:--._" 3mm plastic board either
150mm deep AN SR side of wall to prevent
concrete collar. NG MR || concrete ingress between
{ pipe and masonry.
Flexible Seal > 9e%% GL 3.450
Wavin restrictor cap W SSL 3.260 o _\KV'\Kg\KT
600mm to 350mm. 2§§§§ AV LTITT = \///\<//\<
Range 600 Wavin —— - e /‘ -
inspection chamber. 600mm @ e < A il 5o
E: j[ Flow Flow q
4 4 q ‘j : : -“//._Aq ._‘w “_,2 * ‘ -;‘:‘: n -.-d ‘: .‘-4- s 4, -
Compacted 150mm GEN 3 /A et 3 K
backfill material. concrete casing. "// LITTTTTIITTTT] >\/ — Rocker pipe. Refer to rocker
50mm void to be filled with AR\ S pipe table for length.
Granular bedding \ polystyrene or expanding foam \//}\///\///\///\///\///\,\ Joint to be as close as
material Y polyurethane to allow for settlement NG \\ \X Q\ X \\\\ possible to face of foundation
\ of structure without affecting drain. //>//\//\///\/)\/ to permit satisfactory joint and
; \/\\/<\\/<\\/\ subsequent movement.

Joint to be as close

as possible to face of
chamber to permit

DPC, VCL AND WATERPROOFING
TO ARCHITECTS DETAILS

satisfactory joint and
subseguent movement.

TYPICAL WAVIN RANGE 600

DETAIL OF A PIPE PASSING THROUGH

INSPECTION CHAMBER DETAIL (R600)

2—4 courses of Class B

SECTION 1-—1 (240122—-SIM—00—FN—-DR—-S—13101)

Engineering bricks, concrete 600 & GO0 Gover
Rainwater pipe blocks or precast concrete Cover level.
[ PP cover frame seating rings. bedded on :mortar. Waterseal
V / TR
Mortar haunching to ——3 oo W NNRR P
M.H. cover and frame. E A\ — Bohorets
F.F.L. 2 / Footing
0 V4 |c|eor oEenlngl / I Pg E
I T T T T] N f— &
— L % 4 < 1 : ~
: Standard / . - i
b Concrete Y
- AN Cover Slab — i) 3
AT B ' Low 4
Short length of 7] 120mm | |-+ k e
pipe cut to suit Ak i S ot min. - H 300mm =
\ 90" Bend overhang| | - | . mpin.
Class Z Concrete I «
bed & surround SURROUNIANG SURROUNDING
BACKFILL, < BACKFILL
+ T < P o : .
. E \ ./ A o \

e 150mm Compacted
concrete Granular
surround Material

. SDS AQUASWIRL AS—2
= IT - . o SCALE 1:25

CONNECTION

DETAIL

45" Junction on
main drain run

TYPICAL SOIL VENT PIPE & SHALLOW ACCESS CHAMBER DETAIL

NOTE

Private drainage to be constructed
in accordance with the Building
Regulations "Approved Document H".

Refer to P24-0122 103 Engineering
Layout for Section A—A.
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5. Drainage Management & Maintenance Plan
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Whitbread PLC run a national chain of hotels under the Premier Inn brand which are maintained by their
estate maintenance team. The developments drainage system would be maintained as part of the
estate and this plan sets out the maintenance approach.

The drainage system comprises separate foul water and surface water drainage networks that comprise
of traditional systems of below ground pipework. The systems discharge to foul and surface water
sewers that are owned and operated by Southern Water. The surface water drainage system is
designed to control, treat and attenuate surface water runoff as follows:

Surface water runoff from the development discharges to the surface water sewer in Avon Road via
an existing connection fitted with a flow control chamber that restrictS surface water flows from the
development to a maximum allowable discharge rate of 2.0 I/s.

Runoff is conveyed by a traditional network of below ground pipework that is designed to surcharge
into a below ground attenuation tank located in the area of hard/soft landscaping between the hotel
building and Avon Road. The attenuation tank provides capacity to store runoff on site for a required
1 in 100 year rainfall event with 45% allowance for climate change.

The attenuation tank is laid on a protective geotextile filter fabric and wrapped in an impermeable
geomembrane to prevent groundwater from entering.

The attenuation tank has been fully co-ordinated with the soft landscaping design with areas of
planting above the attenuation tank designed as bioretention areas with 850mm minimum planting
depth and filtration / protective geotextiles including drainage layer. These areas also drain areas of
surrounding hard landscaping, which have been designed with falls towards the areas of planting as
shown by design contours on the drainage scheme drawing.

Remaining areas of hard landscaping are drained using linear drainage channels to prevent runoff
from discharging on to the public highway. The linear drainage in turn discharges to the network of
below ground pipework.

All roofwater runoff is drained by rainwater down pipes to the network of below ground pipework.

The network of below ground pipework discharges through a hydrodynamic proprietary treatment
chamber, which would prevent silt and sediment from entering the attenuation tank.

The Maintenance Contractor tasked with carrying out any maintenance works should provide a risk
assessment and method statement that adopts best practice health and safety policies for maintenance
personnel throughout the duration of any maintenance works. Measures may include:

Ensure the use of safe systems of work and procedures are followed.

Ref.:

P25-0158 Issue: 1 Issue Date: 03/04/25

Author: JPC Office: Henley Checked by: GSC
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= Certificated operatives only to be used for all confined space entry.

= Ensure appropriate PPE is worn at all times including the use of safety goggles, ear defenders and
other relevant equipment when using high pressure jetting.

= Do not work in weather conditions where flooding or surging is likely.

= Erect barriers where appropriate and provide adequate lighting.

= No operations to be carried out by operatives working alone.

= Time maintenance to not conflict with other on-site activities.

= Method statement to be prepared and approved prior to entry into confined space.

The drainage system should be operated and maintained in accordance with the regime set out in the
Tables 1 to 5 below.

Ref.: P25-0158 Issue: 1 Issue Date: 03/04/25
Author: JPC Office: Henley Checked by: GSC
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Table 1. Below Ground Drainage System - Operation and Maintenance Requirements

Required

Frequency

Regular
maintenance

Remove all litter and debris from external hard
landscaped areas and adjacent landscaping, which
may pose a risk to the performance of the system.

Monthly.

Remove build-up of sediment / silt in catch-pits and
dispose of oils / petrol residues using safe standard
practices.

Stabilise and mow adjacent landscaped areas and
remove weeds.

Remedial
actions

Repair or rehabilitate inlet and outlets to ensure
they are in good condition and operating as
designed.

Remediate any landscaping, which has raised to
within  50mm of the level of adjacent hard
landscaping.

As required.

Monitoring

Check of all inlets / outlets for blockages or
evidence of physical damage with any necessary
remedial action or clearance carried out if required.

Monthly for first 3 months of
operation, then every 6
months & following severe
rainfall events.

Inspect all surfaces for ponding, or silt
accumulation. Record areas where water is ponding
for more than 48 hours and carry out any remedial
work deemed necessary.

After severe storms.

Table 2: Geocellular Storage Tanks - Operation and Maintenance Requirements

Maintenance

Required action

Freguency

Inspect and identify any areas that are not s f.or it & monis
; : : ; of operation, then every 6
operating correctly. If required, take remedial action.
months.
Debris removal from catchment surface (where may
. Monthly.
Regular cause risks to performance).
maintenance Where rainfall infiltrates into blocks from above, Manthly J after severs
check surface of filter for blockage by silt, algae or y
storms.
other matter. Remove and replace surface
infiltration medium as necessary.
Remove sediment from pre-treatment structures. Annually, or as required.
Remedial Repair/rehabilitation of inlets, outlet, overflows and .
: As required.
actions vents.
o Inspect/check all inlets, outlgts, vents and p‘verﬂows Annually and after
Monitoring to ensure that they are in good condition and |
. . arge storms.
operating as designed.

Table 3: Bioretention Rain Garden - Operation and Maintenance Requirements

Maintenance

schedule

Required action

Freguency

Inspect and identify any areas that are not

Monthly for first 3 months

Regu[ar operating correctly. If required, take remedial action. i, apsraion; then Bl &
maintenance months.
Debris removal from catchment surface (where may Monthly.
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cause risks to performance).

Where rainfall infilirates into blocks from above,
check surface of filter for blockage by silt, algae or
other matter. Remove and replace surface
infiltration medium as necessary.

Monthly / after
storms.

severe

Remove sediment from pre-treatment structures.

Annually, or as required.

Remedial

Repair/rehabilitation of inlets. outlet, overflows and

operating as designed.

actions vents. As required.
o Inspect/check all inlets, outlfets. vents and pyerﬂows Ennuallyandiaties
Monitoring to ensure that they are in good condition and

large storms.

Table 4: Flow Control Chambers - Operation and Maintenance Requirements

Maintenance

Required action

Frequency

schedule
Reguiar C1ee.1n|ng off the flow control device of any debris/ s reired
maintenance sediment
Remedial Flow control device repairs. As required
Actions Repair of erosion damage, or damage to chamber. =
Monthly for first 3 months,
G Inspection of the chamber for debris and sediment thereafter, every 6 months
Monitoring . ;
build up. and following severe storm
events.

Table 5: Proprietary Treatment Chamber - Operation and Maintenance Reguirements

Maintenance

Required action

Frequency

schedule
Remove litter and deprts and inspect for sediment, oil Siironthly
and grease accumulation
Change the filter media hs  recommended by
Regular manufacturer
maintenance As necessary — indicated
Remove, sediment, oil, grease and floatable .by Spee ipestions Sk
immediately following
significant spill
hercdial Replace malfunctioning parts or structures As required
Actions P gp =
Inspect for evidence of poor operation Six monthly
Inspect filter media and establish appropriate .
Monitoring replacement frequencies Six monthly
Inspect sediment accumulation rates and establish MGy Wifng .ﬁfSt nalf
ropriate removal frequencies year of ‘operafion, ihen
e every six months
Ref.: P25-0158 Issue: 1 Issue Date: 03/04/25
Author: JPC Office: Henley Checked by: GSC

Page | 4




