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Paul Basham Associates Page 1
Lancaster Court
Fareham
Hampshire, PO15 5TU
Date 17/08/2023 10:04 Designed by MicroDrainage
File storage calcs.SRCX Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 10 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 1428 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 7.545 0.095 0.1 7.6 O K
30 min Summer 7.579 0.129 0.1 10.4 O K
60 min Summer 7.615 0.165 0.1 13.3 O K
120 min Summer 7.654 0.204 0.1 16.5 O K
180 min Summer 7.678 0.228 0.1 18.4 O K
240 min Summer 7.694 0.244 0.1 19.7 O K
360 min Summer 7.716 0.266 0.1 21.5 O K
480 min Summer 7.731 0.281 0.1 22.6 O K
600 min Summer 7.741 0.291 0.1 23.5 O K
720 min Summer 7.748 0.298 0.1 24.0 O K
960 min Summer 7.756 0.306 0.1 24.7 O K
1440 min Summer 7.760 0.310 0.1 25.0 O K
2160 min Summer 7.758 0.308 0.1 24.9 O K
2880 min Summer 7.752 0.302 0.1 24.4 O K
4320 min Summer 7.736 0.286 0.1 23.0 O K
5760 min Summer 7.717 0.267 0.1 21.5 O K
7200 min Summer 7.697 0.247 0.1 19.9 O K
8640 min Summer 7.678 0.228 0.1 18.3 O K
10080 min Summer 7.659 0.209 0.1 16.9 O K

15 min Winter 7.545 0.095 0.1 7.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 78.936 0.0 19
30 min Summer 52.086 0.0 34
60 min Summer 33.048 0.0 64
120 min Summer 20.460 0.0 124
180 min Summer 15.333 0.0 184
240 min Summer 12.457 0.0 242
360 min Summer 9.277 0.0 362
480 min Summer 7.521 0.0 482
600 min Summer 6.388 0.0 602
720 min Summer 5.589 0.0 722
960 min Summer 4.525 0.0 960
1440 min Summer 3.357 0.0 1310
2160 min Summer 2.488 0.0 1664
2880 min Summer 2.011 0.0 2048
4320 min Summer 1.489 0.0 2892
5760 min Summer 1.202 0.0 3696
7200 min Summer 1.019 0.0 4536
8640 min Summer 0.890 0.0 5280
10080 min Summer 0.793 0.0 6056

15 min Winter 78.936 0.0 19



Paul Basham Associates Page 2
Lancaster Court
Fareham
Hampshire, PO15 5TU
Date 17/08/2023 10:04 Designed by MicroDrainage
File storage calcs.SRCX Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 10 year Return Period (+45%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 7.579 0.129 0.1 10.4 O K
60 min Winter 7.615 0.165 0.1 13.3 O K
120 min Winter 7.654 0.204 0.1 16.5 O K
180 min Winter 7.678 0.228 0.1 18.4 O K
240 min Winter 7.694 0.244 0.1 19.7 O K
360 min Winter 7.716 0.266 0.1 21.5 O K
480 min Winter 7.731 0.281 0.1 22.6 O K
600 min Winter 7.741 0.291 0.1 23.5 O K
720 min Winter 7.748 0.298 0.1 24.0 O K
960 min Winter 7.757 0.307 0.1 24.8 O K
1440 min Winter 7.761 0.311 0.1 25.1 O K
2160 min Winter 7.755 0.305 0.1 24.6 O K
2880 min Winter 7.746 0.296 0.1 23.8 O K
4320 min Winter 7.719 0.269 0.1 21.7 O K
5760 min Winter 7.688 0.238 0.1 19.2 O K
7200 min Winter 7.657 0.207 0.1 16.7 O K
8640 min Winter 7.628 0.178 0.1 14.3 O K
10080 min Winter 7.600 0.150 0.1 12.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 52.086 0.0 33
60 min Winter 33.048 0.0 62
120 min Winter 20.460 0.0 122
180 min Winter 15.333 0.0 180
240 min Winter 12.457 0.0 240
360 min Winter 9.277 0.0 356
480 min Winter 7.521 0.0 472
600 min Winter 6.388 0.0 588
720 min Winter 5.589 0.0 702
960 min Winter 4.525 0.0 926
1440 min Winter 3.357 0.0 1356
2160 min Winter 2.488 0.0 1708
2880 min Winter 2.011 0.0 2164
4320 min Winter 1.489 0.0 3072
5760 min Winter 1.202 0.0 3928
7200 min Winter 1.019 0.0 4760
8640 min Winter 0.890 0.0 5536
10080 min Winter 0.793 0.0 6352



Paul Basham Associates Page 3
Lancaster Court
Fareham
Hampshire, PO15 5TU
Date 17/08/2023 10:04 Designed by MicroDrainage
File storage calcs.SRCX Checked by
Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 10 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 19.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.045

Time
From:

(mins)
To:

Area
(ha)

0 4 0.045



Paul Basham Associates Page 4
Lancaster Court
Fareham
Hampshire, PO15 5TU
Date 17/08/2023 10:04 Designed by MicroDrainage
File storage calcs.SRCX Checked by
Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 9.460

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00460 Width (m) 9.6
Membrane Percolation (mm/hr) 1000 Length (m) 24.0

Max Percolation (l/s) 64.0 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.35 Evaporation (mm/day) 3
Invert Level (m) 7.450 Cap Volume Depth (m) 2.000



Paul Basham Associates Page 1
Lancaster Court
Fareham
Hampshire, PO15 5TU
Date 17/08/2023 10:02 Designed by MicroDrainage
File storage calcs.SRCX Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Half Drain Time : 2535 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

15 min Summer 7.614 0.164 0.1 13.3 O K
30 min Summer 7.675 0.225 0.1 18.2 O K
60 min Summer 7.741 0.291 0.1 23.5 O K
120 min Summer 7.810 0.360 0.1 29.1 O K
180 min Summer 7.850 0.400 0.1 32.2 O K
240 min Summer 7.876 0.426 0.1 34.4 O K
360 min Summer 7.912 0.462 0.1 37.3 O K
480 min Summer 7.937 0.487 0.1 39.3 O K
600 min Summer 7.955 0.505 0.1 40.7 O K
720 min Summer 7.968 0.518 0.1 41.8 O K
960 min Summer 7.986 0.536 0.1 43.2 O K
1440 min Summer 8.000 0.550 0.1 44.4 O K
2160 min Summer 7.997 0.547 0.1 44.1 O K
2880 min Summer 7.983 0.533 0.1 43.0 O K
4320 min Summer 7.955 0.505 0.1 40.8 O K
5760 min Summer 7.928 0.478 0.1 38.5 O K
7200 min Summer 7.900 0.450 0.1 36.3 O K
8640 min Summer 7.874 0.424 0.1 34.2 O K
10080 min Summer 7.849 0.399 0.1 32.2 O K

15 min Winter 7.614 0.164 0.1 13.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

15 min Summer 129.084 0.0 19
30 min Summer 86.782 0.0 34
60 min Summer 55.699 0.0 64
120 min Summer 34.527 0.0 124
180 min Summer 25.719 0.0 184
240 min Summer 20.720 0.0 244
360 min Summer 15.232 0.0 364
480 min Summer 12.240 0.0 482
600 min Summer 10.322 0.0 602
720 min Summer 8.975 0.0 722
960 min Summer 7.191 0.0 962
1440 min Summer 5.252 0.0 1442
2160 min Summer 3.828 0.0 2140
2880 min Summer 3.055 0.0 2448
4320 min Summer 2.218 0.0 3196
5760 min Summer 1.765 0.0 3976
7200 min Summer 1.478 0.0 4760
8640 min Summer 1.279 0.0 5616
10080 min Summer 1.132 0.0 6448

15 min Winter 129.084 0.0 19



Paul Basham Associates Page 2
Lancaster Court
Fareham
Hampshire, PO15 5TU
Date 17/08/2023 10:02 Designed by MicroDrainage
File storage calcs.SRCX Checked by
Innovyze Source Control 2020.1.3

Summary of Results for 100 year Return Period (+45%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Volume
(m³)

Status

30 min Winter 7.675 0.225 0.1 18.2 O K
60 min Winter 7.741 0.291 0.1 23.5 O K
120 min Winter 7.810 0.360 0.1 29.1 O K
180 min Winter 7.850 0.400 0.1 32.2 O K
240 min Winter 7.876 0.426 0.1 34.4 O K
360 min Winter 7.912 0.462 0.1 37.3 O K
480 min Winter 7.937 0.487 0.1 39.3 O K
600 min Winter 7.955 0.505 0.1 40.8 O K
720 min Winter 7.969 0.519 0.1 41.9 O K
960 min Winter 7.987 0.537 0.1 43.3 O K
1440 min Winter 8.003 0.553 0.1 44.6 O K
2160 min Winter 8.002 0.552 0.1 44.5 O K
2880 min Winter 7.986 0.536 0.1 43.2 O K
4320 min Winter 7.950 0.500 0.1 40.3 O K
5760 min Winter 7.912 0.462 0.1 37.2 O K
7200 min Winter 7.872 0.422 0.1 34.0 O K
8640 min Winter 7.833 0.383 0.1 30.9 O K
10080 min Winter 7.796 0.346 0.1 27.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Time-Peak
(mins)

30 min Winter 86.782 0.0 34
60 min Winter 55.699 0.0 64
120 min Winter 34.527 0.0 122
180 min Winter 25.719 0.0 182
240 min Winter 20.720 0.0 240
360 min Winter 15.232 0.0 358
480 min Winter 12.240 0.0 476
600 min Winter 10.322 0.0 594
720 min Winter 8.975 0.0 710
960 min Winter 7.191 0.0 942
1440 min Winter 5.252 0.0 1398
2160 min Winter 3.828 0.0 2056
2880 min Winter 3.055 0.0 2680
4320 min Winter 2.218 0.0 3328
5760 min Winter 1.765 0.0 4216
7200 min Winter 1.478 0.0 5120
8640 min Winter 1.279 0.0 5968
10080 min Winter 1.132 0.0 6856



Paul Basham Associates Page 3
Lancaster Court
Fareham
Hampshire, PO15 5TU
Date 17/08/2023 10:02 Designed by MicroDrainage
File storage calcs.SRCX Checked by
Innovyze Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region England and Wales Cv (Winter) 1.000
M5-60 (mm) 19.000 Shortest Storm (mins) 15

Ratio R 0.350 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +45

Time Area Diagram

Total Area (ha) 0.045

Time
From:

(mins)
To:

Area
(ha)

0 4 0.045



Paul Basham Associates Page 4
Lancaster Court
Fareham
Hampshire, PO15 5TU
Date 17/08/2023 10:02 Designed by MicroDrainage
File storage calcs.SRCX Checked by
Innovyze Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 9.460

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00460 Width (m) 9.6
Membrane Percolation (mm/hr) 1000 Length (m) 24.0

Max Percolation (l/s) 64.0 Slope (1:X) 0.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.35 Evaporation (mm/day) 3
Invert Level (m) 7.450 Cap Volume Depth (m) 2.000
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SIMPLE INDEX APPROACH: TOOL

2. The supporting 'Design Conditions' stated by the tool must be fully considered and implemented in all cases.

DROP DOWN LIST RELEVANT INPUTS NEED TO BE SELECTED FROM THESE LISTS, FOR EACH STEP

USER ENTRY USER ENTRY CELLS ARE ONLY REQUIRED WHERE INDICATED BY THE TOOL

STEP 1: Determine the Pollution Hazard Index for the runoff area discharging to the proposed SuDS scheme

This step requires the user to select the appropriate land use type for the area from which the runoff is occurring

DESIGN CONDITIONS

Runoff Area Land Use Description

Pollution 
Hazard 

Total 
Suspended Metals Hydrocarbons 1 2

Select land use type from the drop down list 
(or 'Other' if none applicable):

Low traffic roads (e.g. residential roads and general access roads, 
< 300 traffic movements/day) Low 0.5 0.4 0.4

Landuse Pollution Hazard Index Low 0.5 0.4 0.4

STEP 2A:  Determine the Pollution Mitigation Index for the proposed SuDS components

DESIGN CONDITIONS

SuDS Component Description

Total 
Suspended Metals Hydrocarbons 1 2 3

Select SuDS Component 1                                    
(i.e. the upstream SuDS component) from 

the drop down list:

None

Select SuDS Component 2                               
(i.e. the second SuDS component in a 

series) from the drop down list:

None

Select SuDS Component 3                                
(i.e. the third SuDS component in a series) 

from the drop down list:

None

 Aggregated Surface Water Pollution Mitigation Index 0 0 0

Is the runoff now discharged to an infiltration component? 
Yes ? Go to Step 2B

No ? Go to Step 2C

STEP 2B: Determine the Pollution Mitigation Index for the proposed Groundwater Protection

DESIGN CONDITIONS

Total 
Suspended 
Solids Metals Hydrocarbons 1 2 3 4

Select type of groundwater protection from 
the drop down list:

Pervious pavement underlain by 300 mm minimum depth of soils 
with good contamination attenuation potential 0.7 0.6 0.7

All designs must include a minimum of 1 m 
unsaturated depth of subsoil or aquifer material 
between the infiltration surface and the maximum 
likely groundwater level.                                                                          
Infiltration components should always be 
preceded by upstream component(s) that trap(s) 
silt, or designed specifically to retain sediment in 
a separate lined zone, easily accessible for 
maintenance, such that the sediment will not be re-
suspended in subsequent events

The permeable pavement must include a suitable 
filtration layer provides treatment and must include 
a geotextile at the base separating the foundation 
from the sub-grade.                                                                         
The underlying soils must provide good 
contaminant attenuation potential (eg as 
recommended in Sniffer 2008 (a) and (b) / Scott 
Wilson (2010) or other appropriate guidance). 
Alternative depth and soil combinations must 
provide equivalent protection to the underlying 
groundwater 

If the proposed groundwater protection is 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary product' or 
'User defined indices' and enter a 
description of the protection and agreed 
user defined indices in this row:

Groundwater Protection Pollution Mitigation Index 0.7 0.6 0.7

STEP 2C: Determine the Combined Pollution Mitigation Indices for the Runoff Area

This is an automatic step which combines the proposed SuDS Pollution Mitigation Indices with any Groundwater Protection Pollution Mitigation Indices

Total 
Suspended Metals Hydrocarbons

Combined Pollution Mitigation Indices for the Runoff Area 0.7 0.6 0.7

STEP 2D: Determine Sufficiency of Pollution Mitigation Indices for Selected SuDS Components

This is an automatic step which compares the Combined Pollution Mitigation Indices with the Land Use Hazard Indices, to determine whether the proposed components are sufficient to  manage each pollutant category type

When the combined mitigation index exceeds the land use pollution hazard index, then the proposed components are considered sufficient in providing pollution risk mitigation. DESIGN CONDITIONS

Total 
Suspended Metals Hydrocarbons 1

Sufficient Sufficient Sufficient

Reference to local planning documents should 
also be made to identify any additional protection 
required for sites due to habitat conservation (see 
Chapter 7 The SuDS design process ). The 
implications of developments on or within close 
proximity to an area with an environmental 
designation, such as a Site of Special Scientific 
Interest (SSSI), should be considered via 
consultation with relevant conservation bodies 
such as Natural England

Pollution Hazard Indices 

This step requires the user to select the proposed SuDS components that will be used to treat runoff - before it is discharged to a receiving surface 
waterbody or downstream infiltration component

If the runoff is discharged directly to an infiltration component, without upstream treatment, select 'None' for each of the 3 SuDS components and move to 
Step 2B 

This step should be applied to evaluate the water quality protection provided by proposed SuDS components for discharges to receiving surface waters or downstream infiltration components (note: in England 
and Wales this will include components that allow any amount of infiltration, however small, even where infiltration is not specifically accounted for in the design).

If you have fewer than 3 components, select 'None' for the components that are not required 

If the proposed component is bespoke and/or a proprietary treatment product and not generically described by the suggested components, then 'Proprietary treatment system' or 'User defined indices' should 
be selected and a description of the component and agreed user defined indices should be entered in the rows below the drop down lists  

This step should be applied where a SuDS component is specifically designed to infiltrate runoff (note: in England and Wales this will include components that allow any amount of infiltration, however small, 
even where infiltration is not specifically accounted for in the design).

'Groundwater protection' describes the proposed depth of soil or other material through which runoff will flow between the runoff surface and the underlying groundwater.

Where the discharge is to surface waters and risks to groundwater need not be considered, select 'None'

In England and Wales, where the discharge is to protected surface waters or groundwater, an additional treatment component (ie over and above that required for standard discharges), or other equivalent protection, is required 
that provides environmental protection in the event of an unexpected pollution event or poor system performance. Protected surface waters are those designated for drinking water abstraction. In England and Wales, protected 
groundwater resources are defined as Source Protection Zone 1. In Northern Ireland, a more precautionary approach may be required and this should be checked with the environmental regulator on a site by site basis.

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

If the proposed groundwater protection is bespoke and/or a proprietary product and not generically described by the suggested measures, then a description of the protection and agreed user defined indices 
should be entered in the row below the drop down list

Note: If the total aggregated mitigation index is > 1 (which is not a realistic outcome), then the outcome is fixed at ">0.95". In this scenario, the proposed 
components are likely to have a very high mitigation potential for reducing pollutant levels in the runoff and should be sufficient for any proposed land use 
(note: where risk assessment is required, this outcome would need more detailed verification).

Pollution Mitigation Indices 

Pollution Mitigation Indices 

Combined Pollution Mitigation Indices 

Sufficiency of Pollution Mitigation Indices 

If the proposed SuDS components are 
bespoke/proprietary and/or the generic 
indices above are not considered 
appropriate, select 'Proprietary treatment 
system' or 'User defined indices' and enter 
component descriptions and agreed user 
defined indices in these rows:

This step requires the user to select the type of groundwater protection that is either part of the SuDS component or that lies between the component and 
the groundwater

4. Each of the steps below are part of the process set out in the flowchart on Sheet 3.

5. Sheet 4 summarises the selections made below and indicates the acceptability of the proposed SuDS components.

HRW shall not be liable for any direct or indirect damage claim, loss, cost, expense or liability howsoever arising out of the use or impossibility to use the tools, even when
HRW has been informed of the possibility of the same. The user hereby indemnifies HRW from and against any damage claim, loss, expense or liability resulting from any
action taken against HRW that is related in any way to the use of the tool  or any reliance made in respect of the output of such use by any person whatsoever. HRW does not
guarantee that the tool's functions meet the requirements of any person, nor that the tool is free from errors. 

If the land use varies across the 'runoff area', either:

If the generic land use types in the drop 
down list above are not applicable, select 
'Other' and enter a description of the land 
use of the runoff area and agreed user 
defined indices in this row:

- use the land use type with the highest Pollution Hazard Index

- apply the approach for each of the land use types to determine whether the proposed SuDS design is sufficient for all.  If it is not, consider collecting more hazardous runoff separately and 
providing additional treatment. 

If the generic land use types suggested are not applicable, select 'Other' and enter a description of the land use of the runoff area and agreed user defined indices in the row below the drop down lists.

3. Relevant design examples are included in the SuDS Manual Appendix C.

1. The steps set out in the tool should be applied for each inflow or 'runoff area' (ie each impermeable surface area separately discharging to a SuDS component). 
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