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1.00

1.01

Introduction

Monson Engineering has been instructed to prepare a Surface Water Drainage Strategy to
support a planning application for the residential extension and internal alterations at the
North Hall Cottage, Mallion’s Lane, Staplefield, West Sussex, RH17 6AT.

1.02 The proposal is for the internal alterations and extension to facilitate a kitchen, dining, and
family bathroom to the east of the North Hall Cottage.

1.03 The approximate National Grid Reference of the site is TQ 27158 26935 (527158E,
126935N). A site location plan and development proposals can be found in Appendix A.

2.00 Existing Drainage

2.01  The topographical map indicates the general fall of the ground from the south to the north.
Any stormwater runoff will either evaporate, infiltrate where possible, or follow this
topography.

2.02 The Mapinfo record shows there is no public sewer in the vicinity of the proposed properties.
The foul sewer of the existing cottage is disposed of on-site via a cesspit and filter bed.

2.03 Topographical Maplnfo records showing existing sewer arrangement records are included in
Appendix B.

3.00 Site Geology

3.01 The British Geological Survey (BGS) shows that the application site is underlain by the Weald
Clay Formation-Mudstone. The BGS extract is included in Appendix C.

3.02 The bedrock formation of the Weald Clay is distinguished by dark grey, thinly bedded
mudstones (shales) and mudstones with subordinate siltstones, fine- to medium-grained
sandstones, including calcareous sandstone (e.g. Horsham Stone Member), shelly
limestones (the so-called "Paludina Limestones") and clay ironstones.
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4.00

4.01

4.02

4.03

5.00

5.01

5.02

5.03

5.04

5.05

5.06

Drainage Strategy

Following the SuDS hierarchy, the provision of water butts is proposed as a water

conservation measure.

Infiltration, if feasible, could be utilized as 5m away from any structure foundation can be
achieved to place soakaways in line with relevant rules and regulations. However, based on
the site geology, a conclusion that soil possesses negligible infiltration characteristics can be

made.

The water from the impermeable roof is proposed to control discharge into the existing ditch
with an attenuation tank sized for the 1 in a 100-year storm plus climate change allowance

with the flow-controlled device orifice plate or similar.

Drainage Proposals

It is proposed to develop a residential extension to facilitate a kitchen dining and common
bathroom and some internal alterations at the North Hall Cottage, Mallion’s Lane, Staplefield,
West Sussex, RH17 6AT.

For the consideration of surface water drainage, the contributing factor is circa 42 m2 of the

extension roof of the North Hall Cottage.

The impermeable roof areas are intended to be drained with conventional roof guttering and
downpipes via 100mm and 150mm diameter pipes at appropriate gradients to ensure self-
cleansing velocities, then directed into an attenuation tank and controlled discharge into the

existing ditch via an orifice plate or similar approved at a flow rate of 0.70 I/s.

The attenuation and drainage system has been designed to accommodate a 1 in 100 years
+ 45% annual probability storm event, allowing for climate change in the critical storm. The

tank at this site will be a crated system wrapped in an impermeable geotextile membrane.

Calculations also demonstrate that there is no risk of flooding of the drainage network for all
durations of the 1 in 100-year storm event + 45% climate change (starting with 30 minutes

and finishing with 24 hours storm). Calculations can be found in Appendix D.

The surface water drainage arrangement can be found in Appendix E.
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Geology

Bedrock geology

Weald Clay Formation - Mudstone. Sedimentary bedrock formed between 133.9 and 126.3 million
years ago during the Cretaceous period.
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Broadway Chambers

Ca useway Crowborough

TN6 1DF

Monson Engineering Ltd File: 25127 _SW_Rev B.pfd Page 1
Network: Storm Network North Hall Cottage, Mallion's L
Chhetan Lama Staplefield, RH17 6AT
09/04/2025 Checked by: MW

Design Settings

Rainfall Methodology FSR Maximum Time of Concentration (mins) 30.00
Return Period (years) 1 Maximum Rainfall (mm/hr) 50.0
Additional Flow (%) 0 Minimum Velocity (m/s) 1.00
FSR Region England and Wales Connection Type Level Soffits
M5-60 (mm) 26.300 Minimum Backdrop Height (m) 0.200
Ratio-R  0.400 Preferred Cover Depth (m) 1.200
CvV 1.000 Include Intermediate Ground v/
Time of Entry (mins) 5.00 Enforce best practice design rules v/
Nodes
Name Area TofE Cover Diameter Depth
(ha) (mins) Level (mm) (m)
(m)
SW.1 0.002 5.00 62.600 450 0.600
SW.2 0.002 5.00 62.600 450 0.700
RE.1 0.000 5.00 62.600 100 0.500
SW.03 0.000 5.00 62.150 600 0.600
AT 0.000 5.00 62.400 1200 0.800
Outfall 0.000 5.00 61.600 0.200
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 RE.1 SW.1 5.500 62.100 62.000
1.001 Sw.1 SW.2 7.040 62.000 61.900
1.002 SW.2 AT 1.500 61.900 61.850
1.003 AT SW.03 2.000 61.600 61.550
1.004 SW.03 Outfall 8.000 61.550 61.400
Name Vel Cap Flow us DS ZArea IAdd Pro Pro
(m/s) (l/s) (I/s) Depth Depth (ha) Inflow Depth Velocity
(m) (m) (i/s)  (mm)  (m/s)
1.000 1.041 8.2 0.0 0.000 0.0 0 0.000
1.001 7.2 0.4 0.002 0.0 15 0.472
1.002 1414 111 0.7 0.004 0.0 18 0.799
1.003 1.223 9.6 0.7 0.004 0.0 18 0.709
1.004 1.057 8.3 0.7 0.004 0.0 20 0.645

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd




Monson Engineering Ltd File: 25127 _SW_Rev B.pfd Page 2
Broadway Chambers Network: Storm Network North Hall Cottage, Mallion's L
Ca useway Crowborough Chhetan Lama Staplefield, RH17 6AT
TN6 1DF 09/04/2025 Checked by: MW
Pipeline Schedule
Link Length Slope Dia Link USCL USIL USDepth DSCL DSIL DS Depth
(m)  (2:X) (mm) Type (m) (m) (m) (m) (m) (m)
1.000 5.500 62.600 62.100 62.600 62.000
1.001 7.040 62.600 62.000 62.600 61.900
1.002 1.500 62.600 61.900 62.400 61.850
1.003 2.000 62.400 61.600 62.150 61.550
1.004 8.000 62.150 61.550 61.600 61.400
Link us Dia Node MH DS Dia Node MH
Node (mm) Type Type Node (mm) Type Type
1.000 RE.1 100 SW.1 450
1.001 Sw.1 450 SW.2 450
1.002 SW.2 450 AT 1200
1.003 AT 1200 SW.03 600
1.004 SW.03 600 Outfall Junction
Manhole Schedule
Node CL Depth  Dia Connections Link IL Dia
(m) (m)  (mm) (m)  (mm)
SW.1 62.600 0.600 450 1| 1.000 62.000
0 | 1.001 62.000
SW.2 62.600 0.700 450 1| 1.001 61.900
0 | 1.002 61.900
RE.1 62.600 0.500 100
0 | 1.000 62.100
SW.03 62.150 0.600 600 1| 1.003 61.550
0 | 1.004 61.550
AT 62.400 0.800 1200 1| 1.002 61.850
0 | 1.003 61.600
Outfall 61.600 0.200 1| 1.004 61.400
Simulation Settings
Rainfall Methodology FSR Analysis Speed Normal
FSR Region England and Wales Skip Steady State  x
M5-60 (mm) 26.300 Drain Down Time (mins) 240
Ratio-R  0.400 Additional Storage (m¥ha) 20.0
Summer CV  1.000 Check Discharge Rate(s) x
Winter CV  1.000 Check Discharge Volume  x

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd




Monson Engineering Ltd File: 25127 _SW_Rev B.pfd Page 3
Broadway Chambers Network: Storm Network North Hall Cottage, Mallion's L
Ca useway Crowborough Chhetan Lama Staplefield, RH17 6AT
TN6 1DF 09/04/2025 Checked by: MW
Storm Durations
30 60 120 180 240 360 480 600 720 960 1440

Return Period Climate Change Additional Area Additional Flow

(years) (cC %) (A %) (Q %)
1 0 0 0
2 0 0 0
30 0 0 0
30 45 0 0
100 0 0 0
100 45 0 0

Node SW.03 Online Orifice Control

Flap Valve x Design Depth (m) 1.000 Discharge Coefficient 0.600
Replaces Downstream Link v/ Design Flow (I/s) 0.7
Invert Level (m) 61.550 Diameter (m) 0.018

Node AT Depth/Area Storage Structure

Base Inf Coefficient (m/hr) 0.00000 Safety Factor 2.0 Invert Level (m) 61.600
Side Inf Coefficient (m/hr) 0.00000 Porosity 0.96 Time to half empty (mins) 74

Depth Area InfArea Depth Area Inf Area Depth Area InfArea

(m)
0.000

(m?)  (m?) (m  (m) (m?) (m)  (m) (m?)
2.5 0.0 0350 25 0.0 0351 0.0 0.0

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd




Causeway

Monson Engineering Ltd
Broadway Chambers

Crowborough
TN6 1DF

File: 25127 _SW_Rev B.pfd
Network: Storm Network
Chhetan Lama
09/04/2025

Page 4

North Hall Cottage, Mallion's L
Staplefield, RH17 6AT
Checked by: MW

Results for 1 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

30 minute summer
30 minute summer
30 minute summer
30 minute winter
30 minute winter
30 minute summer

Link Event
(Upstream Depth)
30 minute summer
30 minute summer
30 minute summer
30 minute winter
30 minute winter

us Peak
Node (mins)
SW.1 19
SW.2 19
RE.1 1
SW.03 24
AT 26
Outfall 1
us Link
Node
SwW.1  1.001
SW.2  1.002
RE.1 1.000
SW.03 Orifice
AT 1.003

Level
(m)
62.016
61.920
62.100
61.662
61.661
61.400

DS
Node
SW.2
AT
SW.1
Outfall
SW.03

Depth
(m)
0.016
0.020
0.000
0.112
0.061
0.000

Outflow
(1/s)

0.4

0.8

0.0

0.2

1.3

Inflow
(1/s)
0.4
0.8
0.0
1.3
1.6
0.2

Velocity
(m/s)
0.420
0.771
0.000

0.470

Node Flood Status

Vol (m3)

(m?)

0.0036 0.0000 OK
0.0043 0.0000 OK
0.0000 0.0000 OK
0.0318 0.0000

0.2159 0.0000 OK
0.0000 0.0000 OK

Flow/Cap
0.055
0.072
0.000

0.140

Link Discharge
Vol (m3) Vol (m3)
0.0067
0.0016
0.0022
0.6
0.0128

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd




Monson Engineering Ltd File: 25127 _SW_Rev B.pfd Page 5

Broadway Chambers Network: Storm Network North Hall Cottage, Mallion's L
Ca useway Crowborough Chhetan Lama Staplefield, RH17 6AT

TN6 1DF 09/04/2025 Checked by: MW

Results for 2 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer SW.1 19 62.018 0.018 0.5 0.0040 0.0000 OK
30 minute summer SW.2 19 61.922 0.022 1.0 0.0048 0.0000 OK
30 minute summer RE.1 1 62.100 0.000 0.0 0.0000 0.0000 OK
60 minute summer SW.03 42 61.684 0.134 1.3  0.0379 0.0000
60 minute summer AT 42 61.684 0.084 1.2 0.2961 0.0000 OK
30 minute summer  Outfall 1 61.400 0.000 0.2 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)
30 minute summer SW.1  1.001 SW.2 0.5 0.445 0.069  0.0079
30 minute summer SW.2  1.002 AT 1.0 0.817 0.090 0.0018
30 minute summer RE.1 1.000 SW.1 0.0 0.000 0.000 0.0026
60 minute summer SW.03 Orifice Outfall 0.2 0.8
60 minute summer AT 1.003 SwW.03 1.3 0.470 0.138  0.0148

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd




Causeway

Monson Engineering Ltd
Broadway Chambers
Crowborough

TN6 1DF

File: 25127 _SW_Rev B.pfd
Network: Storm Network
Chhetan Lama
09/04/2025

Page 6

North Hall Cottage, Mallion's L
Staplefield, RH17 6AT
Checked by: MW

Results for 30 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

30 minute summer
30 minute summer
30 minute summer
60 minute summer
60 minute summer
30 minute summer

Link Event
(Upstream Depth)
30 minute summer
30 minute summer
30 minute summer
60 minute summer
60 minute summer

us Peak Level
Node (mins) (m)

SW.1 18 62.025
SW.2 18 61.933
RE.1 1 62.100
SW.03 45 61.792
AT 45 61.792
Outfall 1 61.400

us Link DS
Node Node
SW.1  1.001 SW.2
SW.2  1.002 AT
RE.1 1.000 SW.1
SW.03 Orifice Outfall
AT 1.003 SW.03

Depth
(m)
0.025
0.033
0.000
0.242
0.192
0.000

Outflow
(1/s)

1.0

2.0

0.0

0.3

0.7

Inflow
(1/s)
1.0
2.0
0.0
0.7
1.6
0.3

Velocity
(m/s)
0.528
0.970
0.000

0.470

Node Flood Status

Vol (m3)

(m?)

0.0057 0.0000 OK
0.0071 0.0000 OK
0.0000 0.0000 OK
0.0684 0.0000
0.6775 0.0000
0.0000 0.0000 OK

Flow/Cap
0.138
0.180
0.000

0.071

Link Discharge

Vol (m3) Vol (m3)

0.0134
0.0031
0.0042
1.6
0.0156

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd




Monson Engineering Ltd File: 25127 _SW_Rev B.pfd

Broadway Chambers Network: Storm Network
Ca useway Crowborough Chhetan Lama

TN6 1DF 09/04/2025

Page 7

North Hall Cottage, Mallion's L
Staplefield, RH17 6AT
Checked by: MW

Results for 30 year +45% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event us Peak Level Depth Inflow Node Flood Status
Node (mins) (m) (m) (I/s) Vol(m3) (md3
30 minute summer SW.1 18 62.031 0.031 1.5 0.0070 0.0000 OK
30 minute summer SW.2 18 61.942 0.042 3.0 0.0091 0.0000 OK
30 minute summer RE.1 1 62.100 0.000 0.0 0.0000 0.0000 OK
60 minute winter SW.03 50 61.915 0.365 1.0 0.1032 0.0000
60 minute winter AT 50 61.915 0.315 1.6 1.1111 0.0000
30 minute summer  Outfall 1 61.400 0.000 0.4 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)
30 minute summer SW.1  1.001 SW.2 1.5 0.578 0.208  0.0183
30 minute summer SW.2  1.002 AT 3.0 1.068 0.270  0.0042
30 minute summer RE.1 1.000 SW.1 0.0 0.000 0.000 0.0057
60 minute winter SW.03 Orifice Outfall 04 2.3
60 minute winter AT 1.003 SW.03 1.0 0.470 0.105 0.0156

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd
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North Hall Cottage, Mallion's L
Staplefield, RH17 6AT
Checked by: MW

Results for 100 year Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

30 minute summer
30 minute summer
30 minute summer
60 minute winter
60 minute winter
30 minute summer

Link Event
(Upstream Depth)
30 minute summer
30 minute summer
30 minute summer
60 minute winter
60 minute winter

us Peak
Node (mins)
SW.1 18
SW.2 18
RE.1 1
SW.03 49
AT 49
Outfall 1
us Link
Node
SwW.1  1.001
SW.2  1.002
RE.1 1.000
SW.03 Orifice
AT 1.003

Level
(m)
62.030
61.940
62.100
61.869
61.869
61.400

DS
Node
SW.2
AT
SW.1
Outfall
SW.03

Depth
(m)
0.030
0.040
0.000
0.319
0.269
0.000

Outflow
(1/s)

1.4

2.8

0.0

0.4

1.3

Inflow
(1/s)
1.4
2.8
0.0
1.3
1.4
0.4

Velocity
(m/s)
0.570
1.051
0.000

0.470

Node Flood Status

Vol (m3)

(m?)

0.0068 0.0000 OK
0.0087 0.0000 OK
0.0000 0.0000 OK
0.0902 0.0000
0.9493 0.0000
0.0000 0.0000 OK

Flow/Cap
0.194
0.252
0.000

0.134

Link Discharge
Vol (m3) Vol (m3)
0.0173
0.0040
0.0054
2.1
0.0156

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd
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North Hall Cottage, Mallion's L
Staplefield, RH17 6AT
Checked by: MW

Results for 100 year +45% CC Critical Storm Duration. Lowest mass balance: 100.00%

Node Event

30 minute summer
60 minute summer
30 minute summer
60 minute summer
60 minute summer
30 minute summer

Link Event
(Upstream Depth)
30 minute summer
60 minute summer
30 minute summer
60 minute summer
60 minute summer

us Peak Level
Node (mins) (m)

SW.1 18 62.037
SW.2 47 62.036
RE.1 1 62.100
SW.03 47 62.036
AT 47 62.036
Outfall 1 61.400

us Link DS
Node Node
SW.1  1.001 SW.2
SW.2  1.002 AT
RE.1 1.000 SW.1
SW.03 Orifice Outfall
AT 1.003 SW.03

Depth
(m)
0.037
0.136
0.000
0.486
0.436
0.000

Outflow
(1/s)

2.0

2.8

0.0

0.5

1.3

Inflow Node Flood Status

(I/s) Vol (m3)

(m?)

2.0 0.0083 0.0000 OK
2.8 0.0293 0.0000
0.0 0.0000 0.0000 OK
1.3 0.1374 0.0000
2.8 1.3340 0.0000
0.5 0.0000 0.0000 OK

Velocity Flow/Cap

(m/s)
0.612 0.277
1.051 0.252
0.000 0.000
0.470 0.137

Link Discharge
Vol (m3) Vol (m3)
0.0314
0.0117
0.0072
3.1
0.0156

Flow+ v11.0 Copyright © 1988-2025 Causeway Technologies Ltd
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