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1.0 INTRODUCTION 

1.1 This report provides information on the drainage strategy for the proposed 
residential development at St Nicholas, Vale of Glamorgan. The undertaking 
given by Redrow Homes South Wales Limited requires this information to 
support a full planning application for a proposed residential development.  

1.2 The details in this report demonstrates how the drainage for the development 
will be dealt with and how flows will be managed to prevent increased flood 
risk.  

1.3 The report also includes the flood risk for the development. 

 

2.0 KEY DESIGN CRITERIA 

2.1 Proposed Development Catchment Area 

 The total site area is 3.7 Ha and the proposed scheme has an impermeable 
area of 1.9 Ha. 

2.2 Existing Green-field Run-off Rates 

The site is located just off the A48 in St Nicholas and consists of undeveloped 
greenfield with existing residential development located along the southern 
and western boundary. 

There is no evidence of any surface water drainage features on site but there 
are some small ponds located offsite to the north and north easterly 
boundary, some 100m away and at a lower level >5m. 

The surface water run-off from the proposed development would have been 
designed to the Mean Annual Flood (Qbar), but due to favourable soakaway 
test results, see Appendix C, all surface water will discharge to ground.  So 
there will be no run-off from this proposed development. 

2.3 Climate Change 

To take in to account climate change impact for the 100 year life of the 
residential development a 30% allowance for the predicted increase in rainfall 
intensity should be assumed for the design of the surface water 
drainage/SuDS in accordance with Technical Advice Note 15 (TAN15). 
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2.4 Surface & Foul Water Sewer Design 

All surface water from the main highway, shared drives, private hard paved 
and roof-top areas will be managed via various infiltration methods located 
across the site. 

It is proposed that surface water from the adoptable highway be dealt with 
separately from the domestic run-off and managed via a traditional piped 
system to a main cellular storage system within the POS area in the middle of 
the development.  This can then be offered for adoption to the council via a 
Section 38 Agreement along with associated carriageway and footway. 

The cellular system is designed to cater for the 1 in 30 year event with 
exceedance flows up to and including the 1 in 100 year event, plus 30% 
climate change managed within the POS area.  Such systems are preferable 
as they are rarely in use as a hydraulic feature and the area above remains 
usable as public open space. 

Due to site topography at the entrance to the site, a 1.5m change in level from 
the A48 up to the main site a small cellular system is required at the entrance 
to deal with a small catchment.  Following detailed design there may be the 
possibility to connect this small catchment to the existing highway drainage 
within the A48, subject to agreement with the council.  This would remove the 
need for this small cellular system. 

Domestic run-off shall be managed in a similar way at source and subject to 
detailed design. 

Following site investigation shallow permeability will be utilised at a rate 
ranging between 1.28x10-4 m/s and 1.81x10-5 m/s.  This is derived from 
infiltration rate testing carried out by Integral Geotechnique (See Appendix C).  

For this assessment the cellular structure has been designed to the lowest 
value obtained which equates to a rate of 65mm/hr as a worst case scenario 
and calculations for an appropriately sized system is shown in Appendix D. 

The cellular system has been designed in accordance to the SUDS Manual 
Ciria C697 and to associated designed parameters. A safety factor of 2 is 
stated within Table 4.8 with a consequence of failure as a minor 
inconvenience (e.g. surface water on car parking areas). A one-step 
improvement in standards has been utilised on other recent developments 
within the region therefore a safety factor of 3 has been utilised.  

This should be sufficient for this scheme as the proposed system will be 
offered for adoption to the council, all direct surface water to the system will 
be via catchpits and the cells will be enclosed with a terram surround. 
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All piped surface water upstream from the system will be designed to meet 
the hydraulic design and construction requirements within “Sewers for 
Adoption” 7th Edition. It will also be offered for adoption to the council under a 
Section 38 Agreement in addition to the associated carriageways and 
footways serving the site. 

Foul sewers also serving the proposed development will be designed to meet 
the hydraulic design and construction requirements within “Sewers for 
Adoption” 7th Edition. It is a mandatory requirement to offer the foul sewer to 
Welsh Water for adoption under a Section 104 agreement in accordance with 
The Water Industries Act 1991.  

Foul drainage will discharge via gravity to the existing adopted system within 
the site (via manhole ST09742401, Appendix E) with connection made via a 
Section 106 Notice, Water Industry Act 1991, with Welsh Water. 

   

3.0 GROUND CONDITIONS 

3.1 Ground Investigation - A ground investigation has been carried out for the site 
by Intégral Géotechnique in April 2014.  

3.2 Geology - The site is underlain by gravelly clay and cobbles, then weathered 
bedrock.  This is conducive for the use of soakaways and rates vary from 
1.28x10-04m/s to 1.81x10-05m/s, see Appendix C.   

 
3.3 Groundwater – During investigation there was no reporting of groundwater 

inflows within trial pits located within the site and therefore is not deemed an 
issue on this development.  

 

4.0 FLOOD RISK ASSESSMENT 

4.1 Flood Zone 

According to the Environment Agency Flood Zone Map (see extract below), 
the site is identified as being located within Flood Zones A. 

Flood Zone A is defined in the Welsh Assemblies Technical Advice Note 15 
(TAN 15) as land assessed having the following annual probability of flooding: 
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Flood Zone A “Low Risk” 

Considered to be at little or no risk of fluvial or tidal/coastal flooding. 

 

 

 

4.2 Flood Risk Vulnerability Classification 

The Flood Risk Vulnerability Classification of the proposed development (i.e. 
Residential) is ‘Highly Vulnerable’ in accordance with Figure 2 within TAN 15. 

 

4.3 Flood Risk Vulnerability and Flood Zone Compatibility 

In accordance with Section 6, TAN 15, all development is appropriate for this 
site with it being located within Flood Zone A. 

There is a small pond to the north east of the site located some 100m away, 
but also >5m lower than this proposed development and not considered a 
risk. 

 

4.4 Flooding Hazards 

4.4.1 Fluvial & Tidal 

The nearest watercourse is the River Ely 2 km to the north of the site 
and some minor distributors.  The risk for this development is deemed 
low due to level difference between the watercourse and the site. 

The sea (Bristol Channel) is located approx. 10 km to the south of the 
site and is not at risk from flooding from the sea. 
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4.4.2 Surface Water (Overland Flow) 

Intense periods of rainfall over a short duration can often lead to 
overland flow as rainwater is unable to infiltrate into the ground or 
enter drainage systems. Flooding is likely to occur at low points within 
the site. 

Surface water drainage for the 1 in 100 year event, plus 30% climate 
change for this development will be dealt with on-site. 

Overland flow from adjacent land appears to be limited to a small 
parcel of land to the north eastern boundary and a potential catchment 
of circa 1 ha from it, the remaining catchment from that area and all 
other adjacent land runs north towards the existing pond mentioned 
previously. 

Due to the small catchment overland flow is deemed a low risk. 

 

4.4.3 Groundwater Flooding 

Groundwater flooding is when the water levels in the ground rise 
above surface elevations, which is most likely to occur in low lying 
areas underlain by permeable rocks (aquifers). The ground 
investigation has recorded no water ingress in any of the trial holes 
therefore the risk of flooding from groundwater can be ruled out. Also 
EA Maps shows no evidence of groundwater flooding within a close 
proximity of the site.  

 

4.4.4 Sewer Flooding 

There have been no reported flooding incidents from these sewers 
adjacent to the site.  

 

4.4.5 Artificial Sources 

Artificial sources of flooding include reservoirs, canals and lakes. 
There are no artificial sources near the development. 
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5.0 SUMMARY 

5.1   This report provides information on the foul and surface water strategy for the 
development to support a full planning application as required by the 
undertaking given by Redrow Homes South Wales Limited.  

5.2 To take in to account climate change impact for the 100 year life of the 
residential development a 30% allowance for the predicted increase in rainfall 
intensity has been assumed for the design of the surface water 
drainage/SuDS in accordance with Technical Advise Note (TAN 15). 

5.3 All surface water drainage will be managed by infiltration and will be designed 
to accommodate surface water in a 1 in 100 year event + 30% climate 
change. 

5.4 The cellular attenuation system and highway surface water drainage shall be 
offered to the council for adoption to ensure the long term maintenance and 
performance of the feature. 

5.5 Foul water sewers will be adopted via a Section 104 Agreement with Welsh 
Water and will connect to the existing adopted system that crosses the site.    

5.6 The site is located within Flood Zone A and considered to be at little or no risk 
of fluvial or tidal/coastal flooding.  
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Appendix A 

 

3936-15-06-PL01 Engineering Layout 
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Appendix B 

 

3936-15-06-PL02 Longitudinal Sections 
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Appendix C 

 

Site Investigation Permeability Tests 
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Unit 9  Westway Garage

Marksbury

Bath  BA2 9HN

Date 10/02/2015 11:47 Designed by Steve

File St Nicholas Cel... Checked by

Micro Drainage Source Control 2013.1.1

Summary of Results for 30 year Return Period

©1982-2013 Micro Drainage Ltd

Half Drain Time : 1430 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

15 min Summer 116.479 0.329 1.1 50.0 O K
30 min Summer 116.609 0.459 1.1 69.8 O K
60 min Summer 116.761 0.611 1.2 92.9 O K

120 min Summer 116.931 0.781 1.2 118.7 O K
180 min Summer 117.031 0.881 1.2 133.9 O K
240 min Summer 117.101 0.951 1.3 144.6 O K
360 min Summer 117.200 1.050 1.3 159.6 O K
480 min Summer 117.265 1.115 1.3 169.4 O K
600 min Summer 117.309 1.159 1.3 176.2 O K
720 min Summer 117.340 1.190 1.3 180.9 O K
960 min Summer 117.376 1.226 1.3 186.3 O K

1440 min Summer 117.398 1.248 1.4 189.7 O K
2160 min Summer 117.397 1.247 1.4 189.6 O K
2880 min Summer 117.383 1.233 1.3 187.5 O K
4320 min Summer 117.345 1.195 1.3 181.7 O K
5760 min Summer 117.298 1.148 1.3 174.5 O K
7200 min Summer 117.246 1.096 1.3 166.6 O K
8640 min Summer 117.193 1.043 1.3 158.6 O K

10080 min Summer 117.141 0.991 1.3 150.7 O K
15 min Winter 116.520 0.370 1.1 56.2 O K
30 min Winter 116.665 0.515 1.1 78.4 O K
60 min Winter 116.837 0.687 1.2 104.5 O K

120 min Winter 117.030 0.880 1.2 133.8 O K
Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Time-Peak

(mins)

15 min Summer 62.011 0.0 26
30 min Summer 43.419 0.0 41
60 min Summer 29.238 0.0 70

120 min Summer 19.079 0.0 130
180 min Summer 14.639 0.0 188
240 min Summer 12.084 0.0 248
360 min Summer 9.212 0.0 366
480 min Summer 7.585 0.0 486
600 min Summer 6.518 0.0 604
720 min Summer 5.755 0.0 722
960 min Summer 4.725 0.0 960

1440 min Summer 3.570 0.0 1218
2160 min Summer 2.691 0.0 1604
2880 min Summer 2.201 0.0 2020
4320 min Summer 1.661 0.0 2856
5760 min Summer 1.360 0.0 3688
7200 min Summer 1.166 0.0 4536
8640 min Summer 1.029 0.0 5288

10080 min Summer 0.926 0.0 6152
15 min Winter 62.011 0.0 26
30 min Winter 43.419 0.0 41
60 min Winter 29.238 0.0 70

120 min Winter 19.079 0.0 128
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Unit 9  Westway Garage

Marksbury

Bath  BA2 9HN

Date 10/02/2015 11:47 Designed by Steve

File St Nicholas Cel... Checked by

Micro Drainage Source Control 2013.1.1

Summary of Results for 30 year Return Period

©1982-2013 Micro Drainage Ltd

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

180 min Winter 117.146 0.996 1.3 151.3 O K
240 min Winter 117.228 1.078 1.3 163.8 O K
360 min Winter 117.344 1.194 1.3 181.6 O K
480 min Winter 117.423 1.273 1.4 193.6 O K
600 min Winter 117.480 1.330 1.4 202.1 O K
720 min Winter 117.521 1.371 1.4 208.4 O K
960 min Winter 117.574 1.424 1.4 216.4 O K

1440 min Winter 117.611 1.461 1.4 222.0 O K
2160 min Winter 117.605 1.455 1.4 221.2 O K
2880 min Winter 117.580 1.430 1.4 217.3 O K
4320 min Winter 117.509 1.359 1.4 206.6 O K
5760 min Winter 117.424 1.274 1.4 193.7 O K
7200 min Winter 117.335 1.185 1.3 180.1 O K
8640 min Winter 117.246 1.096 1.3 166.6 O K

10080 min Winter 117.160 1.010 1.3 153.5 O K
Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Time-Peak

(mins)

180 min Winter 14.639 0.0 186
240 min Winter 12.084 0.0 244
360 min Winter 9.212 0.0 360
480 min Winter 7.585 0.0 476
600 min Winter 6.518 0.0 590
720 min Winter 5.755 0.0 704
960 min Winter 4.725 0.0 930

1440 min Winter 3.570 0.0 1356
2160 min Winter 2.691 0.0 1696
2880 min Winter 2.201 0.0 2168
4320 min Winter 1.661 0.0 3108
5760 min Winter 1.360 0.0 3984
7200 min Winter 1.166 0.0 4896
8640 min Winter 1.029 0.0 5712

10080 min Winter 0.926 0.0 6560
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Unit 9  Westway Garage

Marksbury

Bath  BA2 9HN

Date 10/02/2015 11:47 Designed by Steve

File St Nicholas Cel... Checked by

Micro Drainage Source Control 2013.1.1

Rainfall Details

©1982-2013 Micro Drainage Ltd

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Shortest Storm (mins) 15

Ratio R 0.257 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.441

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.147 4 8 0.147 8 12 0.147
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Unit 9  Westway Garage

Marksbury

Bath  BA2 9HN

Date 10/02/2015 11:47 Designed by Steve

File St Nicholas Cel... Checked by

Micro Drainage Source Control 2013.1.1

Model Details

©1982-2013 Micro Drainage Ltd

Storage is Online Cover Level (m) 118.200

Cellular Storage Structure

Invert Level (m) 116.150 Safety Factor 3.0
Infiltration Coefficient Base (m/hr) 0.06500 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.06500

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 160.0 160.0 1.700 0.0 243.2
1.600 160.0 243.2
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Unit 9  Westway Garage

Marksbury

Bath  BA2 9HN

Date 10/02/2015 12:47 Designed by Steve

File St Nicholas Cel... Checked by

Micro Drainage Source Control 2013.1.1

Summary of Results for 30 year Return Period

©1982-2013 Micro Drainage Ltd

Half Drain Time : 525 minutes.

Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

15 min Summer 116.451 0.301 0.2 5.7 O K
30 min Summer 116.568 0.418 0.2 7.9 O K
60 min Summer 116.701 0.551 0.3 10.5 O K

120 min Summer 116.840 0.690 0.3 13.1 O K
180 min Summer 116.912 0.762 0.3 14.5 O K
240 min Summer 116.957 0.807 0.3 15.3 O K
360 min Summer 117.005 0.855 0.3 16.2 O K
480 min Summer 117.031 0.881 0.3 16.7 O K
600 min Summer 117.048 0.898 0.3 17.1 O K
720 min Summer 117.059 0.909 0.4 17.3 O K
960 min Summer 117.069 0.919 0.4 17.5 O K

1440 min Summer 117.060 0.910 0.4 17.3 O K
2160 min Summer 117.023 0.873 0.3 16.6 O K
2880 min Summer 116.981 0.831 0.3 15.8 O K
4320 min Summer 116.901 0.751 0.3 14.3 O K
5760 min Summer 116.829 0.679 0.3 12.9 O K
7200 min Summer 116.766 0.616 0.3 11.7 O K
8640 min Summer 116.712 0.562 0.3 10.7 O K

10080 min Summer 116.663 0.513 0.3 9.7 O K
15 min Winter 116.488 0.338 0.2 6.4 O K
30 min Winter 116.620 0.470 0.2 8.9 O K
60 min Winter 116.771 0.621 0.3 11.8 O K

120 min Winter 116.929 0.779 0.3 14.8 O K
Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Time-Peak

(mins)

15 min Summer 62.011 0.0 26
30 min Summer 43.419 0.0 40
60 min Summer 29.238 0.0 68

120 min Summer 19.079 0.0 126
180 min Summer 14.639 0.0 184
240 min Summer 12.084 0.0 242
360 min Summer 9.212 0.0 350
480 min Summer 7.585 0.0 404
600 min Summer 6.518 0.0 468
720 min Summer 5.755 0.0 530
960 min Summer 4.725 0.0 668

1440 min Summer 3.570 0.0 946
2160 min Summer 2.691 0.0 1364
2880 min Summer 2.201 0.0 1764
4320 min Summer 1.661 0.0 2556
5760 min Summer 1.360 0.0 3344
7200 min Summer 1.166 0.0 4104
8640 min Summer 1.029 0.0 4848

10080 min Summer 0.926 0.0 5552
15 min Winter 62.011 0.0 26
30 min Winter 43.419 0.0 40
60 min Winter 29.238 0.0 68

120 min Winter 19.079 0.0 124
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Summary of Results for 30 year Return Period
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Storm

Event

Max

Level

(m)

Max

Depth

(m)

Max

Infiltration

(l/s)

Max

Volume

(m³)

Status

180 min Winter 117.014 0.864 0.3 16.4 O K
240 min Winter 117.068 0.918 0.4 17.4 O K
360 min Winter 117.129 0.979 0.4 18.6 O K
480 min Winter 117.157 1.007 0.4 19.1 O K
600 min Winter 117.174 1.024 0.4 19.5 O K
720 min Winter 117.186 1.036 0.4 19.7 O K
960 min Winter 117.192 1.042 0.4 19.8 O K

1440 min Winter 117.167 1.017 0.4 19.3 O K
2160 min Winter 117.099 0.949 0.4 18.0 O K
2880 min Winter 117.029 0.879 0.3 16.7 O K
4320 min Winter 116.905 0.755 0.3 14.3 O K
5760 min Winter 116.801 0.651 0.3 12.4 O K
7200 min Winter 116.714 0.564 0.3 10.7 O K
8640 min Winter 116.641 0.491 0.2 9.3 O K

10080 min Winter 116.578 0.428 0.2 8.1 O K
Storm

Event

Rain

(mm/hr)

Flooded

Volume

(m³)

Time-Peak

(mins)

180 min Winter 14.639 0.0 182
240 min Winter 12.084 0.0 238
360 min Winter 9.212 0.0 348
480 min Winter 7.585 0.0 450
600 min Winter 6.518 0.0 484
720 min Winter 5.755 0.0 558
960 min Winter 4.725 0.0 714

1440 min Winter 3.570 0.0 1018
2160 min Winter 2.691 0.0 1460
2880 min Winter 2.201 0.0 1880
4320 min Winter 1.661 0.0 2720
5760 min Winter 1.360 0.0 3512
7200 min Winter 1.166 0.0 4264
8640 min Winter 1.029 0.0 5024

10080 min Winter 0.926 0.0 5760
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Rainfall Details

©1982-2013 Micro Drainage Ltd

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 19.000 Shortest Storm (mins) 15

Ratio R 0.257 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.051

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

Time

From:

(mins)

To:

Area

(ha)

0 4 0.017 4 8 0.017 8 12 0.017
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Model Details

©1982-2013 Micro Drainage Ltd

Storage is Online Cover Level (m) 118.200

Cellular Storage Structure

Invert Level (m) 116.150 Safety Factor 3.0
Infiltration Coefficient Base (m/hr) 0.06500 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.06500

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 20.0 20.0 1.300 0.0 70.4
1.200 20.0 70.4
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Welsh Water Sewer Records 
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