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1 Introduction 

1.1 Rappor provide expert Infrastructure and Environmental consultancy services throughout 

the UK. 

1.2 Rappor were appointed by Mr A and Mrs A Collins to provide drainage consultancy in 

support of a planning application and SAB advice to support a SAB application. 

1.3 The development consists of the demolition of an existing steel framed barn building and 

the construction of a new residential dwelling with a patio and parking. 

1.4 Appendix A shows a set of architectural drawings for the development. 

1.5 This Technical Note will cover the existing drainage arrangement, the proposed foul and 

surface water drainage arrangement, and demonstrate compliance with the principles of 

Sustainable Drainage Systems (SuDS). 

2 Existing Site Conditions 

Topography 

2.1 The existing site contains an existing steel barn area and outbuilding located to the east 

of existing access road. A topographical survey is provided in Appendix B.  

2.2 The site falls from the northwest to the southeast with levels varying between 50mAOD 

and 45mAOD within the vicinity of the development. It should be noted that the wider 

agricultural area, which is also in the ownership of the developer, has a larger fall to the 

south.  

2.3 The existing buildings have floor levels of approximately 46.5mAOD. 

Geology 

2.4 Mapping provided by the British Geological Survey (BGS) shows the site as being 

underlain by St Maughan’s Formation (Sandstone). 

2.5 The Cranfield Soil and Agrifood Institute’s ‘Soilscapes’ mapping tool shows the local 

underlying soils as being predominantly ‘slightly acid loamy and clayey soils with impeded 

drainage’. 

2.6 Given the nature of the underlying bedrock and the overlying soils, it is unlikely that 

infiltration will be viable at the application site. 

2.7 Two infiltration tests were carried out at the site by PDJ Groundworks on 7th September 

2022. Results are included in Appendix C; however, water levels did not drop enough for 

an infiltration rate to be calculated. Infiltration is not a viable option of surface water 

disposal at the application site. 

http://www.rappor.co.uk/
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Drainage 

2.8 Asset Plans were requested from DCWW. DCWW confirmed that there are no adopted 

sewers within the vicinity of the application site. Asset plans are provided in Appendix D. 

2.9 The existing dwelling buildings do not appear to have any positive drainage systems for 

either foul or surface water infrastructure. 

2.10 There is an existing drainage ditch located to the southeast of the proposed new 

development, across land which is also under the applicant’s control. 

2.11 There are highways gullies within the road network to the west of the site. It is assumed 

these are owned and operated by the Highways Authority. 
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3 Proposed Drainage Strategy 

Surface Water – Wales Government SuDS requirements 

3.1 A proposed drainage strategy is set out in Appendix E. 

3.2 The proposed scheme meets the requirements laid out in the Welsh Government’s 

document ‘Statutory Standards for Sustainable Drainage Systems’. 

3.3 S1). The standards give a five-level priority list for the destination of surface runoff, which 

is as follows: 

1) Surface water runoff is collected for use; 

 

In the first instance, rainwater butts will be used at rainwater downpipes for the 

proposed residential dwelling. Given the nature of the development, there is 

good potential for rainwater reuse across the wider application site. Rainwater 

butts should be designed in accordance with BS8515:2009. 

 

2) Surface water runoff is infiltrated to ground; 

 

Infiltration testing was carried out at the site by PDJ Groundworks in September 

2022. The testing in the infiltration pit was carried out to BS6297 on site 

recorded no falling head so was abandoned. Testing to BRE365 was intended 

to be carried out subsequently, however, the testing to BS6297 indicated that 

the ground was made up of clay and no percolation or infiltration would have 

been viable. Infiltration to ground is not deemed acceptable as a method of 

surface water disposal at the application site. 

 

3) Surface water runoff is discharged to a surface water body; 

 

There is an existing drainage ditch which runs from north to the southeast of the 

application site, across land also under the applicant’s control, in existing 

conditions run off from the site would naturally flow over land and enter the 

system via this network. It is proposed that surface water from the site shall be 

discharged to this location limited as close as reasonably practicable to the 

greenfield rate. 

 

4) Surface water runoff is discharged to a surface water sewer, highway 

drain, or another drainage system; 

 

Not applicable, although there are noted to be highway drains within the 

adjacent road network. 

 

5) Surface water runoff is discharged to a combined sewer. 

Not applicable 

 

 

http://www.rappor.co.uk/
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3.4 S2) In addition to the above hierarchy, the standard also gives a set of principles for SuDS 

schemes. For surface water hydraulic control, these are as follows: 

• To manage water on or close to the surface and as close to the source of 

the runoff as possible, rainwater harvesting, and an attenuation basin will 

manage surface water as close to source as practicable. 

• Interception of the first 5mm will be met by the provision of rainwater 

harvesting. Parking areas will also be constructed in gravel to mimic 

existing conditions and intercept the first 5mm. 

• The proposed impermeable areas of the development is 245m2. The 

greenfield runoff rate for the impermeable areas is calculated to be 0.1l/s. 

It is proposed to limit flows from the site to the lowest rate reasonably 

practicable whilst maintaining an orifice that can be maintained. Therefore, 

it is proposed to limit flows from the site to 2l/s for all events up to the Q100 

+ 40% Climate Change Event. It should be noted that the existing site 

contains some areas of hard standing and areas which would alter the time 

of concentration of precipitation falling on the site. 

• The total area to be drained includes the plot area and a small tarmac area 

at the site entrance and totals 245m2. The remaining areas of parking will 

be gravel and will not be positively drained. The attenuation for the site will 

be via an attenuation basin with a downstream hydrobrake to limit flows. 

The volume of storage required to limit flows to 2l/s for the Q100+40% 

Climate Change event is 5.6m3. This will be via the attenuation basin as 

shown in Appendix E. 

• Calculations are provided in Appendix F and Appendix G. 

 

3.5 S3) Water quality will be managed on site as follows: 

• Interception of the first 5mm will be met by the provision of rainwater 

harvesting and a detention basin. 

• The pollution hazard level on the site does not exceed “Low” under the 

Simple Index Approach with the requirements of the Simple Index 

Approach set out below 
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• All areas of the site will drain through an attenuation basin and then 

discharge to a watercourse so that “the SuDS management train” 

requirement is met, as below. 

• The site is not located in a Groundwater Source Protection Zone so there 

are no additional specific sensitivities. 

 

 

3.6 S4) Amenity value will be added to the site as follows: 

• The attenuation basin offers amenity for the site whilst also doubling as 

attenuation and water quality benefits. 

• The use of rainwater butts will encourage use of green spaces. 

 

3.7 S5) Biodiversity value will be added to the site as follows: 

• Planting within the attenuation basin will be confirmed at detailed design 

stage and will offer the opportunity to add biodiversity value. As well as this, 

the use of rainwater butts on the site encourages uses such as gardens 

which would have a biodiversity net gain. 

 

http://www.rappor.co.uk/
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3.8 S6) Operation and maintenance: 

• The rainwater butts and permeable paving will be operated and maintained 

by the plot owner as per Table 2 below. 

Drainage Component Required Action Typical Frequency 

Pipework, manholes, 
inspection chambers, 

catch pit chambers and 
silt traps 

Stabilise adjacent areas As required 

Remove weeds As required 

Clear any poor performing structures. As required 

Inspect all structures for poor operation Six monthly, 48 hours 
after large storms in 

first six months 

Monitor inspection chambers. Inspect 
silt accumulation rates and determine 

silt clearance frequencies 

Annually 

Inspect catch pits and filter baskets. 
Dispose of accumulated material. 

Three-monthly, and 48 
hours after large 

storms 

Attenuation Basin Remove litter and debris Monthly (or as 
required) 

Cut the grass – public areas Monthly (during 
growing season) 

Inspect marginal and bankside 
vegetation and remove nuisance plants 

(for first three years) 

Monthly (at start, then 
as required) 

Inspect inlets, banksides, structures, 
pipework etc for evidence of blockage 

and/or physical damage 

Monthly 

Inspect water body for signs of poor 
water quality 

Monthly (May – 
October) 

Inspect silt accumulation rates and 
establish appropriate removal 

frequencies; undertake contamination 
testing once some build up has 

occurred, to inform management and 
disposal options. 

Half yearly 

Hand cut submerged and emergent 
aquatic plants (at minimum of 0.1m 

above the pond base; include max 25% 
of pond surface) 

Annually 

Repair erosion or other damage As required 

Replant, where necessary As required 

Aerate when signs of eutrophication are 
detected 

As required 

Repair/rehabilitate inlets, outlets and 
overflows 

As required 

Reseed areas of poor vegetation 
growth, alter plant types to better suit 

conditions, if required 

As required 

Flow Control Chamber Monitor flow performance within 
chamber 

During extreme events 

http://www.rappor.co.uk/
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Clear out any silt from chamber and 
clean orifice plate chamber 

Six monthly, 48 hours 
after large storms in 

first six months 

 

Foul Strategy 

3.9 A proposed drainage strategy is set out in Appendix E. 

3.10 There are no public foul sewers within the vicinity of the site. 

3.11 It is proposed that foul drainage generated from the development shall be collected via a 

traditional below-ground gravity system and conveyed into Kingspan BioDisc with 

Chemical Dosing, prior to discharge to the watercourse. The BioDisc will require dosing 

with either Aluminium or Iron Salts and the management of this dosing should be carried 

out by the landowner. The wastewater treatment plant shall be designed in accordance 

with BSN 12566 and the general binding rules. 

3.12 Using the Wye Phosphate loading calculator, a standard septic tank (11.6mg TP/year) in 

current conditions and an assume occupancy of 4 people, the existing scenario would 

generate 2.44kg TP/annum. 

3.13 Using the Wye Phosphate loading calculator, the BioDisc specified above which has a 

certified 0.3mg TP/year (refer to Appendix H), an occupancy of 4 people, the proposed 

loading would be 0.06kg TP/annum. 

3.14 The discharge to the watercourse will require either an Environmental Permit or 

registration with Natural Resources Wales prior to discharge to the watercourse. 
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4 Summary 

4.1 Surface water from the site will discharge to a stream to the southeast of the site at a flow 

rate of 2l/s for all events up to the Q100 + 40% Climate Change event. To achieve the 

connection, a sewer will be required across land also under the applicant’s control. 

4.2 Attenuation for the site will be achieved through an attenuation basin with a volume of 

5.6m3. 

4.3 Discharge to the watercourse will require a Land Drainage Consent. 

4.4 Rainwater butts will be used to encourage water re-use on site. 

4.5 Foul from the site will be discharged to a wastewater treatment plant prior to discharge to 

the watercourse.  

4.6 An Environmental Permit or registration with NRW will be required for the discharge of foul 

flows. 

 

http://www.rappor.co.uk/


 

 

 

 

 

 

 

 

 

Appendix A – Site Plans  
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HEDGEROW PLANTING SPECIFICATION

Hedging plants are to be 60-80 cm high, 1+1, bare-root, healthy and vigorous transplants to be planted

in a double staggered row, 450mm apart, with 5 plants per linear metre.

All transplants shall be protected with a 400mm high plastic spiral rabbit guard supported by a 750mm

stake or cane. Stock proof fencing should be erected to protect hedging from grazing as required.

The hedge is to be maintained for a period of 5 years following planting, ensuring adequate watering

and fertilising is carried out to ensure good establishment and that all dead, diseased or damaged plants

are replaced annually where required.

Species mix to be as follows:

30%     Hawthorn (Crataeagus monogyna)

20%     Hazel (Corylus avellana)

20%     Blackthorn (Prunus spinosa)

10%     Dogwood (Cornus sanguinea)

10%     Field Maple (Acer campestre)

10%     Holly (Ilex aquifolium)
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Appendix C – Infiltration Results  

 



 
 

Building Regulation H2/H3 
 

Method for Determining Soil Infiltration Rate  

 

DOMESTIC SOAKAWAY TEST PIT  

      500mm 

Use a fixed piece of timber 
or similar as a fixed datum 
for the depth measurements 

 
 

1. Excavate a pit large enough to gain access for digging a smaller pit in the bottom of the 

excavation as shown in diagram below. The depth of the larger pit should be the depth 

of the proposed incoming drain to the soakaway. For safety reasons ensure that the hole 

is covered/edge protected to prevent falls into the pit when it is unattended. Ensure that 

there is no route for surface water to enter the pit during the tests. 

  

2. Dig the smaller hole in the base of larger excavation to dimensions of 300mm square by 

300mm deep with straight clean sides.   

 

 

3. Set up a fixed datum point with a piece of timber as shown, then refill the small hole with 

water. Monitor the time it takes to seep away i.e. check it every few minutes and make a 

note of time and depth below the datum. If possible, accurately measure the time the 

level takes to drop between 75mm below the datum to 225mm below the datum. These 

are the crucial measurements needed.  

 

4. Repeat the test 3 times. 

 

5. Plot the results for each of the three tests using the following chart: 
 

 
 
 
  



 
 

Building Regulation H2/H3 
 

Method for Determining Soil Infiltration Rate  

 
 

Soakaway Test Record 

Location                                                                              Test Pit Number  

Test Number      1      of 3 

Date  

Weather during test: 

Depth versus time measurements 

Depth below datum (mm) 
 

START HERE  

Time (minutes) Depth below datum (mm) 
 

CONTINUE HERE  

Time (minutes) 

 0 (start of test)   
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Method for Determining Soil Infiltration Rate  

 

 

Soakaway Test Record 

Location                                                                              Test Pit Number  

Test Number      2      of 3 

Date  

Weather during test: 

Depth versus time measurements 

Depth below datum (mm) 
 

START HERE  

Time (minutes) Depth below datum (mm) 
 

CONTINUE HERE  

Time (minutes) 

 0 (start of test)   
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Method for Determining Soil Infiltration Rate  

 

 

Soakaway Test Record 

Location                                                                              Test Pit Number  

Test Number      3      of 3 

Date  

Weather during test: 

Depth versus time measurements 

Depth below datum (mm) 
 

START HERE  

Time (minutes) Depth below datum (mm) 
 

CONTINUE HERE  

Time (minutes) 

 0 (start of test)   

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

    

 



 

 

 

 

 

 

 

 

 

Appendix D – DCWW Asset Plans  
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Appendix E – Drainage Strategy Drawing  
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Notes:

1. Do not scale from this drawing. All dimensions
are in metres, unless stated otherwise.

2. Ordnance Survey, (c) Crown Copyright 2020.
All rights reserved. Licence number 
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3. Drawing to be read in conjunction with all other
drawings. Any discrepancies are to be reported
to the engineer 5 working days in advance of
undertaking any work.
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Appendix F – Qbar Calculations 
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ICP SUDS Mean Annual Flood

©1982-2020 Innovyze

Input

Return Period (years) 100 Soil 0.300
Area (ha) 0.025 Urban 0.000
SAAR (mm) 1000 Region Number Region 4

Results l/s

QBAR Rural 0.1
QBAR Urban 0.1

Q100 years 0.2

Q1 year 0.1
Q30 years 0.1
Q100 years 0.2



 

 

 

 

 

 

 

 

 

Appendix G – Storage Calculations 
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Summary of Results for 100 year Return Period (+40%)

©1982-2020 Innovyze

Half Drain Time : 24 minutes.

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

15 min Summer 45.106 0.206 0.0 2.0 2.0 3.3 O K
30 min Summer 45.148 0.248 0.0 2.0 2.0 4.3 O K
60 min Summer 45.160 0.260 0.0 2.0 2.0 4.6 O K
120 min Summer 45.148 0.248 0.0 2.0 2.0 4.3 O K
180 min Summer 45.121 0.221 0.0 2.0 2.0 3.7 O K
240 min Summer 45.086 0.186 0.0 2.0 2.0 2.9 O K
360 min Summer 45.009 0.109 0.0 2.0 2.0 1.5 O K
480 min Summer 44.949 0.049 0.0 2.0 2.0 0.6 O K
600 min Summer 44.911 0.011 0.0 2.0 2.0 0.1 O K
720 min Summer 44.900 0.000 0.0 1.9 1.9 0.0 O K
960 min Summer 44.900 0.000 0.0 1.5 1.5 0.0 O K
1440 min Summer 44.900 0.000 0.0 1.1 1.1 0.0 O K
2160 min Summer 44.900 0.000 0.0 0.8 0.8 0.0 O K
2880 min Summer 44.900 0.000 0.0 0.7 0.7 0.0 O K
4320 min Summer 44.900 0.000 0.0 0.5 0.5 0.0 O K
5760 min Summer 44.900 0.000 0.0 0.4 0.4 0.0 O K
7200 min Summer 44.900 0.000 0.0 0.3 0.3 0.0 O K
8640 min Summer 44.900 0.000 0.0 0.3 0.3 0.0 O K
10080 min Summer 44.900 0.000 0.0 0.3 0.3 0.0 O K

15 min Winter 45.132 0.232 0.0 2.0 2.0 3.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 117.263 0.0 5.5 21
30 min Summer 80.979 0.0 7.6 31
60 min Summer 53.483 0.0 10.1 50
120 min Summer 34.050 0.0 12.6 84
180 min Summer 25.686 0.0 14.4 118
240 min Summer 20.855 0.0 15.6 150
360 min Summer 15.567 0.0 17.5 208
480 min Summer 12.625 0.0 18.9 262
600 min Summer 10.720 0.0 20.1 316
720 min Summer 9.373 0.0 21.1 0
960 min Summer 7.574 0.0 22.7 0
1440 min Summer 5.595 0.0 25.2 0
2160 min Summer 4.122 0.0 27.8 0
2880 min Summer 3.312 0.0 29.8 0
4320 min Summer 2.430 0.0 32.8 0
5760 min Summer 1.953 0.0 35.2 0
7200 min Summer 1.649 0.0 37.1 0
8640 min Summer 1.437 0.0 38.8 0
10080 min Summer 1.279 0.0 40.3 0

15 min Winter 117.263 0.0 6.2 22
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Summary of Results for 100 year Return Period (+40%)
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Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow
(l/s)

Max
Volume
(m³)

Status

30 min Winter 45.180 0.280 0.0 2.0 2.0 5.0 O K
60 min Winter 45.191 0.291 0.0 2.0 2.0 5.3 O K
120 min Winter 45.167 0.267 0.0 2.0 2.0 4.7 O K
180 min Winter 45.122 0.222 0.0 2.0 2.0 3.7 O K
240 min Winter 45.057 0.157 0.0 2.0 2.0 2.4 O K
360 min Winter 44.938 0.038 0.0 2.0 2.0 0.5 O K
480 min Winter 44.900 0.000 0.0 1.9 1.9 0.0 O K
600 min Winter 44.900 0.000 0.0 1.6 1.6 0.0 O K
720 min Winter 44.900 0.000 0.0 1.4 1.4 0.0 O K
960 min Winter 44.900 0.000 0.0 1.1 1.1 0.0 O K
1440 min Winter 44.900 0.000 0.0 0.8 0.8 0.0 O K
2160 min Winter 44.900 0.000 0.0 0.6 0.6 0.0 O K
2880 min Winter 44.900 0.000 0.0 0.5 0.5 0.0 O K
4320 min Winter 44.900 0.000 0.0 0.4 0.4 0.0 O K
5760 min Winter 44.900 0.000 0.0 0.3 0.3 0.0 O K
7200 min Winter 44.900 0.000 0.0 0.2 0.2 0.0 O K
8640 min Winter 44.900 0.000 0.0 0.2 0.2 0.0 O K
10080 min Winter 44.900 0.000 0.0 0.2 0.2 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 80.979 0.0 8.5 32
60 min Winter 53.483 0.0 11.3 52
120 min Winter 34.050 0.0 14.4 90
180 min Winter 25.686 0.0 16.2 126
240 min Winter 20.855 0.0 17.4 158
360 min Winter 15.567 0.0 19.6 208
480 min Winter 12.625 0.0 21.2 0
600 min Winter 10.720 0.0 22.5 0
720 min Winter 9.373 0.0 23.6 0
960 min Winter 7.574 0.0 25.4 0
1440 min Winter 5.595 0.0 28.2 0
2160 min Winter 4.122 0.0 31.2 0
2880 min Winter 3.312 0.0 33.4 0
4320 min Winter 2.430 0.0 36.7 0
5760 min Winter 1.953 0.0 39.4 0
7200 min Winter 1.649 0.0 41.6 0
8640 min Winter 1.437 0.0 43.4 0
10080 min Winter 1.279 0.0 45.1 0
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.900 Shortest Storm (mins) 15

Ratio R 0.299 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +40

Time Area Diagram

Total Area (ha) 0.025

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.008 4 8 0.008 8 12 0.008



Cotswold Transport Planning Page 4
CTP House, Knapp Road
Cheltenham
Gloucestershire, GL50 3QQ
Date 06/10/2022 14:54 Designed by PaulGraham
File ATTENUATION CRATE.SRCX Checked by
Innovyze Source Control 2020.1.3

Model Details
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Storage is Online Cover Level (m) 46.000

Cellular Storage Structure

Invert Level (m) 44.900 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 1.00
Infiltration Coefficient Side (m/hr) 0.00000

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

0.000 11.7 0.0 0.601 0.1 0.0
0.600 46.7 0.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0076-2000-0400-2000
Design Head (m) 0.400

Design Flow (l/s) 2.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 76

Invert Level (m) 44.800
Minimum Outlet Pipe Diameter (mm) 100
Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.400 2.0
Flush-Flo™ 0.124 2.0
Kick-Flo® 0.286 1.7

Mean Flow over Head Range - 1.7

The hydrological calculations have been based on the Head/Discharge relationship for the
Hydro-Brake® Optimum as specified.  Should another type of control device other than a
Hydro-Brake Optimum® be utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 2.0 1.200 3.3 3.000 5.1 7.000 7.6
0.200 1.9 1.400 3.5 3.500 5.4 7.500 7.9
0.300 1.8 1.600 3.8 4.000 5.8 8.000 8.2
0.400 2.0 1.800 4.0 4.500 6.1 8.500 8.4
0.500 2.2 2.000 4.2 5.000 6.5 9.000 8.7
0.600 2.4 2.200 4.4 5.500 6.8 9.500 8.9
0.800 2.7 2.400 4.6 6.000 7.1
1.000 3.0 2.600 4.7 6.500 7.4



 

 

 

 

 

 

 

 

 

Appendix H – Package Treatment Works Certificate 
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