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Flow+ v7.0 Design Report: Design Settings

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Rainfall Methodology FSR

Return Period (years) 100

Additional Flow (%) 0

FSR Region England and Wales

M5-60 (mm) 26.250

Ratio-R 0.400

CV 1.000

Time of Entry (mins) 4.00

Maximum Time of Concentration (mins) 30.00

Maximum Rainfall (mm/hr) 200.0

Minimum Velocity (m/s) 1.00

Connection Type Level Soffits

Minimum Backdrop Height (m) 0.200

Preferred Cover Depth (m) 0.600

Enforce best practice design rules



Flow+ v7.0 Design Report: Nodes

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Name
Area
(ha)

T of E
(mins)

Add
Inflow
(l/s)

Cover
Level
(m)

Node
Type

Diameter
(mm)

Depth
(m)

Notes

SWMH1 0.496 4.00 10.000Manhole 2200 1.900

SWMH2 0.496 4.00 10.000Manhole 2500 1.900

SWMH3 0.496 4.00 10.000Manhole 2200 1.900

Permeable paving 1 10.000Manhole 2200 2.000

Permeable Paving 2 10.000Manhole 2500 1.950

Tank 1 10.000Manhole 2200 2.000

Tank 2 10.000Manhole 2200 2.492

Sewer 10.000Manhole 2200 2.512



Flow+ v7.0 Design Report: Links (Input)

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Name
US

Node
DS

Node
Length

(m)
ks (mm) /

n
Velocity
Equation

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

T of C
(mins)

Rain
(mm/hr)

Con
Offset

(m)

Min
DS IL
(m)

2.000 SWMH1 Permeable paving 1 150.000 0.600Colebrook-White 8.100 8.000 0.100 1500.0 1300Circular 6.49 200.0

? 3.000 SWMH2 Permeable Paving 2 150.000 0.600Colebrook-White 8.100 8.050 0.050 3000.0 1300Circular 7.53 188.7

1.000 SWMH3 Tank 1 150.000 0.600Colebrook-White 8.100 8.000 0.100 1500.0 1300Circular 6.49 200.0

2.001 Permeable paving 1 Tank 2 50.000 0.600Colebrook-White 8.000 7.950 0.050 1000.0 1300Circular 7.16 192.9

3.001 Permeable Paving 2 Tank 2 50.000 0.600Colebrook-White 8.050 8.000 0.050 1000.0 1300Circular 8.21 181.4

1.001 Tank 1 Tank 2 492.443 0.600Colebrook-White 8.000 7.508 0.492 1000.9 1300Circular 13.14 142.8

? 1.002 Tank 2 Sewer 20.000 0.600Colebrook-White 7.508 7.488 0.020 1000.0 1300Circular 13.41 141.2



Flow+ v7.0 Design Report: Links (Results)

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Name
US

Node
DS

Node
Vel

(m/s)
Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Minimum
Depth

(m)

Maximum
Depth

(m)

Σ Area
(ha)

2.000 SWMH1 Permeable paving 1 1.005 1334.3 358.5 0.600 0.700 0.600 0.700 0.496

? 3.000 SWMH2 Permeable Paving 2 0.707 938.9 338.2 0.600 0.650 0.600 0.650 0.496

1.000 SWMH3 Tank 1 1.005 1334.3 358.5 0.600 0.700 0.600 0.700 0.496

2.001 Permeable paving 1 Tank 2 1.234 1637.8 345.8 0.700 0.750 0.700 0.750 0.496

3.001 Permeable Paving 2 Tank 2 1.234 1637.8 325.2 0.650 0.700 0.650 0.700 0.496

1.001 Tank 1 Tank 2 1.233 1637.0 256.0 0.700 1.192 0.700 1.192 0.496

? 1.002 Tank 2 Sewer 1.234 1637.8 759.4 1.192 1.212 1.192 1.212 1.488



Flow+ v7.0 Design Report: Pipeline Schedule

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Link
Name

Length
(m)

Slope
(1:X)

Dia
(mm)

US CL
(m)

US IL
(m)

US
Depth

(m)

DS CL
(m)

DS IL
(m)

DS
Depth

(m)

US Node
Name

Dia
(mm)

Width
(mm)

Node
Type

MH
Type

DS Node
Name

Dia
(mm)

Node
Type

MH
Type

2.000 150.000 1500.0 1300 10.000 8.100 0.600 10.000 8.000 0.700SWMH1 2200 Manhole Adoptable Permeable paving 1 2200Manhole Adoptable

3.000 150.000 3000.0 1300 10.000 8.100 0.600 10.000 8.050 0.650SWMH2 2500 Manhole Adoptable Permeable Paving 2 2500Manhole Adoptable

1.000 150.000 1500.0 1300 10.000 8.100 0.600 10.000 8.000 0.700SWMH3 2200 Manhole Adoptable Tank 1 2200Manhole Adoptable

2.001 50.000 1000.0 1300 10.000 8.000 0.700 10.000 7.950 0.750Permeable paving 1 2200 Manhole Adoptable Tank 2 2200Manhole Adoptable

3.001 50.000 1000.0 1300 10.000 8.050 0.650 10.000 8.000 0.700Permeable Paving 2 2500 Manhole Adoptable Tank 2 2200Manhole Adoptable

1.001 492.443 1000.9 1300 10.000 8.000 0.700 10.000 7.508 1.192Tank 1 2200 Manhole Adoptable Tank 2 2200Manhole Adoptable

1.002 20.000 1000.0 1300 10.000 7.508 1.192 10.000 7.488 1.212Tank 2 2200 Manhole Adoptable Sewer 2200Manhole Adoptable



Flow+ v7.0 Design Report: Manhole Schedule

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Node
Name

CL
(m)

Depth
(m)

Dia
(mm)

Link
ID

IL
(m)

Dia
(mm)

SWMH1 10.000 1.900 2200

0 2.000 8.100 1300

SWMH2 10.000 1.900 2500

0 3.000 8.100 1300

SWMH3 10.000 1.900 2200

0 1.000 8.100 1300

Permeable paving 1 10.000 2.000 22001 2.000 8.000 1300

0 2.001 8.000 1300

Permeable Paving 2 10.000 1.950 25001 3.000 8.050 1300

0 3.001 8.050 1300

Tank 1 10.000 2.000 22001 1.000 8.000 1300

0 1.001 8.000 1300

Tank 2 10.000 2.492 22001 3.001 8.000 1300

2 2.001 7.950 1300

3 1.001 7.508 1300

0 1.002 7.508 1300

Sewer 10.000 2.512 22001 1.002 7.488 1300



Flow+ v7.0 Design Report: Simulation Settings

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Rainfall Methodology FSR Return Period (years) Climate Change (%)

FSR Region England and Wales 1 0

M5-60 (mm) 26.250 30 0

Ratio-R 0.400 100 0

Summer CV 1.000 100 20

Winter CV 0.840 100 40

Analysis Speed Normal

Drain Down Time (mins) 240

Additional Storage (m³/ha) 20.0

Storm Durations (mins) 15

30

60

120

180

240

360

480

600

720

960

1440

Check Discharge Rate(s) x

1 year (l/s)

30 year (l/s)

100 year (l/s)

Check Discharge Volume x

100 year 360 minute (m³)



Flow+ v7.0 Design Report: Flow Controls

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Orifice

Node
Flap

Valve
Online / 
Offline

Downstream
Link

Replaces
Downstream

Link

Loop
to

Node

Invert
Level
(m)

Design
Depth

(m)

Design
Flow
(l/s)

Diameter
(m)

Discharge
Coefficient

Permeable Paving 2 x Online 8.050 0.040 0.600

Permeable paving 1 x Online 8.000 0.040 0.600

Tank 1 x Online 8.000 1.500 1.0 0.040 0.600

Hydro-Brake®

Node
Flap

Valve
Online / 
Offline

Downstream
Link

Replaces
Downstream

Link

Loop
to

Node

Invert
Level
(m)

Design
Depth

(m)

Design
Flow
(l/s)

Objective
Sump

Available
Product
Number

Min Outlet
Diameter

(m)

Min Node
Diameter

(mm)

Tank 2 x Online 7.508 1.000 1.0(HE) Minimise upstream storage CTL-SHE-0047-1000-1000-1000 0.075 1200



Flow+ v7.0 Design Report: Storage Structures

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Depth/Area/Inf Area

Node
Base Inf

Coefficient
(m/hr)

Side Inf
Coefficient

(m/hr)

Safety
Factor

Porosity
Invert
Level
(m)

Time to
half empty

(mins)

Depth
(m)

Area
(m²)

Inf.
Area
(m²)

Tank 1 0.00000 0.00000 2.0 0.95 8.800 0.000 231.0 0.0

1.500 231.0 0.0

1.501 0.0 0.0

Tank 2 0.00000 0.00000 2.0 1.00 7.508 0.000 912.0 0.0

1.000 912.0 0.0

1.001 0.0 0.0

Carpark

Node
Base Inf

Coefficient
(m/hr)

Side Inf
Coefficient

(m/hr)

Safety
Factor

Porosity
Invert
Level
(m)

Time to
half empty

(mins)

Width
(m)

Length
(m)

Slope
(1:X)

Depth
(m)

Inf
Depth

(m)

Permeable Paving 2 0.00000 0.00000 2.0 0.35 8.050 144.500 10.000 500.0 0.600

Permeable paving 1 0.00000 0.00000 2.0 0.30 8.000 176.400 10.000 500.0 0.600



Flow+ v7.0 Design Report: Other

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Default Values Overrides

Entry Loss (manhole) 0.250 Link Entry Loss Exit Loss Node Flood Risk (m)

Exit Loss (manhole) 0.250

Entry Loss (junction) 0.000

Exit Loss (junction) 0.000

Flood Risk (m) 0.300



Flow+ v7.0 Design Report: 1 year Critical

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Results for 1 year Critical Storm Duration.  Lowest mass balance: 99.11%

Event
US Node

ID
Peak

(mins)
Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol
(m³)

Flood
(m³)

Status
Link
ID

DS Node
ID

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap
Link
Vol
(m³)

Discharge
Vol
(m³)

15 minute summer SWMH1 10 8.369 0.269 131.5 2.4287 0.0000OK 2.000 Permeable paving 1 133.9 1.518 0.100 15.4851

15 minute summer SWMH2 10 8.423 0.323 131.5 3.2726 0.0000OK 3.000 Permeable Paving 2 160.2 1.559 0.171 19.6459

480 minute summer SWMH3 368 8.695 0.595 20.9 5.3721 0.0000OK 1.000 Tank 1 11.5 0.192 0.009 98.3071

1440 minute summer Permeable paving 1 1050 8.238 0.238 9.1 121.6358 0.0000OK Orifice Tank 2 1.6

1440 minute summer Permeable Paving 2 1050 8.289 0.239 8.6 117.1435 0.0000OK Orifice Tank 2 1.6

480 minute summer Tank 1 376 8.696 0.696 11.5 2.6437 0.0000OK Orifice Tank 2 2.7

1440 minute summer Tank 2 1680 7.875 0.367 5.8 335.8669 0.0000OK Hydro-Brake® Sewer 0.8 57.1

15 minute summer Sewer 1 7.488 0.000 0.6 0.0000 0.0000OK



Flow+ v7.0 Design Report: 30 year Critical

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Results for 30 year Critical Storm Duration.  Lowest mass balance: 99.11%

Event
US Node

ID
Peak

(mins)
Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol
(m³)

Flood
(m³)

Status
Link
ID

DS Node
ID

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap
Link
Vol
(m³)

Discharge
Vol
(m³)

15 minute summer SWMH1 10 8.495 0.395 321.8 3.5662 0.0000OK 2.000 Permeable paving 1 332.9 1.967 0.249 28.3380

15 minute summer SWMH2 9 8.528 0.428 321.8 4.3333 0.0000OK 3.000 Permeable Paving 2 357.8 1.976 0.381 30.5182

480 minute summer SWMH3 472 9.105 1.005 42.8 9.0694 0.0000OK 1.000 Tank 1 29.6 0.255 0.022 172.1098

960 minute summer Permeable paving 1 930 8.457 0.457 22.4 238.5252 0.0000OK Orifice Tank 2 2.2

960 minute summer Permeable Paving 2 930 8.513 0.463 22.1 231.4819 0.0000OK Orifice Tank 2 2.2

480 minute summer Tank 1 480 9.105 1.105 29.6 71.1329 0.0000OK Orifice Tank 2 3.5

1440 minute summer Tank 2 1680 8.053 0.545 7.8 499.0155 0.0000OK Hydro-Brake® Sewer 0.8 60.5

15 minute summer Sewer 1 7.488 0.000 0.7 0.0000 0.0000OK



Flow+ v7.0 Design Report: 100 year Critical

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Results for 100 year Critical Storm Duration.  Lowest mass balance: 99.11%

Event
US Node

ID
Peak

(mins)
Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol
(m³)

Flood
(m³)

Status
Link
ID

DS Node
ID

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap
Link
Vol
(m³)

Discharge
Vol
(m³)

960 minute summer SWMH1 960 8.574 0.474 31.2 4.2742 0.0000OK 2.000 Permeable paving 1 27.7 0.243 0.021 74.8685

960 minute summer SWMH2 960 8.632 0.532 31.2 5.3923 0.0000OK 3.000 Permeable Paving 2 27.4 0.213 0.029 81.2394

480 minute summer SWMH3 480 9.342 1.242 54.3 11.2097 0.0000OK 1.000 Tank 1 42.8 0.244 0.032 196.8263

960 minute summer Permeable paving 1 960 8.574 0.574 27.7 300.5145 0.0000OK Orifice Tank 2 2.5

960 minute summer Permeable Paving 2 960 8.632 0.582 27.4 292.3041 0.0000OK Orifice Tank 2 2.5

480 minute summer Tank 1 480 9.341 1.341 42.8 123.8954 0.0000SURCHARGED Orifice Tank 2 3.8

1440 minute summer Tank 2 1680 8.117 0.609 8.6 558.1038 0.0000OK Hydro-Brake® Sewer 0.8 62.0

15 minute summer Sewer 1 7.488 0.000 0.7 0.0000 0.0000OK



Flow+ v7.0 Design Report: 100 year +20% Critical

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Results for 100 year +20% Critical Storm Duration.  Lowest mass balance: 99.11%

Event
US Node

ID
Peak

(mins)
Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol
(m³)

Flood
(m³)

Status
Link
ID

DS Node
ID

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap
Link
Vol
(m³)

Discharge
Vol
(m³)

960 minute summer SWMH1 960 8.885 0.785 37.4 7.0804 0.0000OK 2.000 Permeable paving 1 32.9 0.256 0.025 134.3816

960 minute summer SWMH2 960 8.960 0.860 37.4 8.7113 0.0000OK 3.000 Permeable Paving 2 32.6 0.226 0.035 143.9949

480 minute summer SWMH3 480 9.661 1.561 65.1 14.0804 0.0000SURCHARGED 1.000 Tank 1 49.6 0.248 0.037 198.3477

960 minute summer Permeable paving 1 960 8.883 0.883 32.9 315.8506 0.0000OK Orifice Tank 2 3.1

960 minute summer Permeable Paving 2 960 8.962 0.912 32.6 303.1221 0.0000OK Orifice Tank 2 3.2

480 minute summer Tank 1 480 9.661 1.661 49.6 195.3067 0.0000SURCHARGED Orifice Tank 2 4.3

1440 minute summer Tank 2 1680 8.207 0.699 10.3 640.3605 0.0000OK Hydro-Brake® Sewer 0.9 63.7

15 minute summer Sewer 1 7.488 0.000 0.8 0.0000 0.0000OK



Flow+ v7.0 Design Report: 100 year +40% Critical

\\HC_SERVER_2\FRM_Drive\LIVE Project Files\2264 - Freemen's Way, Deal\Analysis\Causeway\Proposed\Proposed.pfdCopyright © 1988-2019 Causeway Software Solutions Limited

Results for 100 year +40% Critical Storm Duration.  Lowest mass balance: 99.11%

Event
US Node

ID
Peak

(mins)
Level
(m)

Depth
(m)

Inflow
(l/s)

Node
Vol
(m³)

Flood
(m³)

Status
Link
ID

DS Node
ID

Outflow
(l/s)

Velocity
(m/s)

Flow/Cap
Link
Vol
(m³)

Discharge
Vol
(m³)

960 minute summer SWMH1 900 9.538 1.438 43.6 12.9703 0.0000SURCHARGED 2.000 Permeable paving 1 38.1 0.270 0.029 198.3477

720 minute summer SWMH2 720 9.931 1.831 54.1 18.5481 0.0000FLOOD RISK 3.000 Permeable Paving 2 46.8 0.262 0.050 198.3477

600 minute summer SWMH3 600 9.993 1.893 61.4 17.0752 0.0000FLOOD RISK 1.000 Tank 1 52.9 0.256 0.040 198.3477

960 minute summer Permeable paving 1 885 9.541 1.541 38.1 318.3511 0.0000SURCHARGED Orifice Tank 2 4.1

720 minute summer Permeable Paving 2 720 9.946 1.896 46.8 307.9529 0.0000FLOOD RISK Orifice Tank 2 4.6

600 minute summer Tank 1 600 9.993 1.993 52.9 269.4033 0.0000FLOOD RISK Orifice Tank 2 4.7

1440 minute summer Tank 2 1680 8.323 0.815 12.8 746.4755 0.0000OK Hydro-Brake® Sewer 0.9 65.7

15 minute summer Sewer 1 7.488 0.000 0.8 0.0000 0.0000OK
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Appendix A.5 – Maintenance Schedules 

 



 

General Operation and Maintenance Table for Pervious Pavements in accordance with CIRIA C753 The SuDS Manual. 

Operation and Maintenance Schedule – Pervious Pavement 

Maintenance Schedule Required Action Typical Frequency 

Regular Maintenance Brushing and vacuuming (standard cosmetic sweep over whole 
surface). 

Once a year, after autumn leaf fall, or reduced 
frequency as required, based on site-specific 
observations of clogging or manufacturer’s 

recommendations – pay particular attention to areas 
where water runs onto pervious surface from 

adjacent impermeable areas as this area is most 
likely to collect the most sediment. 

Occasional maintenance 

Stabilise and mow contributing and adjacent areas. As required. 

Removal of weeds or management using glyphospate applied directly 
into the weeds by an applicator rather than spraying. 

As required – once per year on less frequently used 
pavements. 

Remedial Actions 

Remediate any landscaping which, through vegetation maintenance 
or soil slip, has been raised to within 50 mm of the level of the paving. As required. 

Remedial work to any depressions, rutting and cracked or broken 
blocks considered detrimental to the structural performance or a 

hazard to users, and replace lost jointing material. 
As required. 

Monitoring 

Initial inspection Monthly for three months after installation 

Inspect for evidence of poor operation 
and/or weed growth – if required, take 

remedial action 

Three-monthly, 48 h after large storms in 
first six months 

Inspect silt accumulation rates and 
establish appropriate brushing frequencies Annually 

Monitor inspection chambers Annually 



 

General Operation and Maintenance Table for Crate Storage in accordance with CIRIA C753 The SuDS Manual. 

Operation and Maintenance Schedule – Crate Storage System 

Maintenance Schedule Required Action Typical Frequency 

Routine maintenance 

Inspect for sediment and debris in pre-treatment 
components and storage crate system Annually 

Cleaning of gutters and any filters on downpipes Annually (or as required based on inspections) 

Trimming any roots that may be causing blockages Annually (or as required) 

Occasional maintenance Remove sediment and debris from pre-treatment 
components and storage crate system As required, based on inspections 

Remedial Actions 

Reconstruct soakaway and/or replace or clean void fill, 
if performance deteriorates or failure occurs As required 

Replacement of geotextile surround if not intact or 
clogged As required 

Monitoring 

Inspect silt traps and note rate of sediment 
accumulation Monthly in the first year and then annually 

Check crate system to ensure emptying is occurring Annually 


