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Executive Summary 
 
This Drainage Assessment reviews the existing drainage arrangement at the 
application site and proposes a surface water drainage strategy in line with 
Local Authority and Lead Local Flood Authority (LLFA) guidance. 

The site is currently occupied by a garden and outbuildings and is located 
adjacent to 75 Newbold Road, Barlestone, Leicester. 

The proposed development comprises the construction of a number of 
dwellings with associated hardstanding.  

The site is less than 1 hectare in size and within flood zone 1, so no flood risk 
assessment is required. 

Surface Water Drainage 

The proposed strategy presented in detail in this report aims to reduce the 
surface water discharge to greenfield rates. All post development run-off from 
the site will be limited to 5 litres/second in accordance with best practice. 
Attenuation and reduced discharge will be provided for all storm events up to 
and including the 1 in 100-year storm plus 40% allowance for climate change.  
Sustainable Drainage Systems (SuDS) shall be used, including an area of 
tanked permeable paving for surface water attenuation and silt traps.   

New new sewer connections are proposed to Barlestone Rd (both surface 
and foul) connecting to the existing combined sewer. 

An additional 10% allowance for urban creep has been included in the sizing 
of attenuation. 

Maintenance/management of all onsite drainage infrastructure has been 
considered within a separate maintenance plan appended to this report.  This 
will be updated through the development process. 

The proposed drainage strategy is entirely based on-site and therefore the 
only off-site works will be the foul and surface water outlets to the Severn 
Trent Water sewer.  

Overall, the proposals provide a high level of water treatment, runoff reduction 
and flooding protection for the proposed development and are in accordance 
with all requirements of the Lead Local Flood Authority (LLFA).  

 

Foul Drainage 

It is proposed to discharge the foul drainage from the site into the existing 
Severn Trent Water sewer in the street. 
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1  INTRODUCTION 

1.1.1 Wallace Engineering Consulting was commissioned to undertake a 
Drainage Assessment for the proposed development of land located at 
Barlestone Rd, Leicester. 

1.1.2 This Drainage Assessment has been produced in support of a planning 
application and should be read in conjunction with the other planning 
documents. 

1.1.3 The development proposal comprises the construction of a number of 
dwellings and associated hardstanding. Proposed development details are 
provided in Appendix A. 

1.1.4 The site is less than 1 hectare in size and within flood zone 1, so no flood 
risk assessment is required. 

1.1.5 The total site area is 4800 square metres. Pre-development, the site is 
approximately 5% impermeable. Post development, approx. 47% of the site 
will be impermeable (2250 square metres). 

1.1.6 Since April 2015, Lead Local Flood Authorities (LLFA’s) have become a 
statutory consultee on surface water drainage for many planning 
applications. For this site, the following is considered to be the required level 
of details for planning approval., and have requested the following for this 
particular proposal.   

•   SuDS: Designs, Maintenance Plans & Calculations - for SuDS 
proposed, the LLFA require product specifications or design 
drawings, all supporting calculations and a maintenance plan. This 
needs to include details of any attenuation structures and green 
roofs in accordance with the CIRIA C753 SuDS Manual. 
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2 Site Description 

2.1.1 The site is approximately 4800 square metres in size and located off 
Newbold Road, Barlestone 

2.1.2 The site location information is as follows: 

• Nearest Postcode: CV130DT 

 

2.2 Topography 

Site Topography 

2.2.1 An onsite topographic survey has been carried out and is provided in 
Appendix B.  

2.2.2 The site is rectangular in shape and falls gently from north to south. 
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3 Design principles and policy requirements   

3.1 General Principles for Proposed Site Run-Off 

3.1.1 The DEFRA Sustainable Drainage Systems Non-Statutory Technical 
Standards for Sustainable Drainage Systems (March, 2015) states that the 
following options must be considered for disposal of surface water runoff in 
order of preference: 

• Discharge to ground 

• Discharge to a surface water body 

• Discharge to a surface water sewer 

• Discharge to a combined sewer 

Discharge to Ground 

3.1.2 The potential for surface water to discharge to ground has been assessed 
through a review of the likely ground conditions and possible infiltration 
structures. 

3.1.3 The area in which this site is located is generally underlain by impermeable 
clays. Based upon this information, it is unlikely that infiltration is possible on 
this site.  

3.1.4 As well as the underlying ground conditions, the site and surrounds are 
urban in nature and have existing sewer connections. Hence it is considered 
that infiltration is not possible on this site.  

 

Discharge to Surface Water Body 

3.1.5 There are no suitable surface water bodies near to the site that can be used 
for surface water discharge.  

             

Discharge to Surface Water Sewer/Combined Sewer 

3.1.6 Discharge to the public sewer network should only be considered once all 
other options for draining surface water from the site have been exhausted.   

3.1.7 It is proposed to construct a new connection to the combined sewer in 
Barlestone Rd. All impermeable areas will drain into an area of tanked 
permeable paving which will attenuate flows. Flow from the paved area will 
be restricted to 5 litres/second before discharge to the existing STW sewers. 
See appendix C for details of the permeable paving. 

3.1.8 The proposed attenuation structure will discharge to the Severn Trent Water 
sewer, with a discharge rate of 5 litres/second in accordance with best 
practice. Severn Trent will be contacted for approval of the discharge to their 
sewer. See Appendix C for design drawings, calculations and Severn Trent 
Water sewer locations.  
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3.2 Sustainable Drainage Systems (SuDS) 

3.2.1 To maximise the potential use of SuDS at the site, a review has been 
undertaken as shown in  Table 1 in accordance with the SuDS Hierarchy. 
This review highlights the components referenced in the SuDS Hierarchy 
and provides recommendations on whether the components could be 
incorporated into the development.  

 Table 1: SuDS Selection Based on the SuDS Hierarchy 

Component Recommendation 

Green 
(living) roofs 

Whilst the use of green roofs provides additional environmental benefits 
such as enhanced aesthetics and ecology, its exposure to wind and 
orientation must be considered.  Access to undertake the construction and 
maintenance easily and safely is also a high priority. 

If feasible, depending on the roof design, a green roof will provide water 
quality, biodiversity and aesthetic benefits to the site.  Additionally, the 
green roof/s will offer some attenuation for run-off, reducing volumes of 
run-off and in higher frequency events (i.e.  1in2 year storms) will result in 
no run-off for the building. 

The proposed roofs are pitched and are not suitable for green roofs 

Basins and 
Ponds 

Ponds and attenuation basins can provide overland storage of surface 
water whilst also providing additional biodiversity and aesthetic/amenity 
value. 

There are no open areas on the site which are suitable for basins or 
ponds. 

Filter Strips 
and Swales 

Swales are linear vegetated drainage features, which provide overland 
conveyance and storage of surface water whilst trapping sediments and 
hydrocarbons within run-off.  They also create biodiverse areas for planting 
and habitat. 

Swales are not considered suitable for this site due to the urban setting 
restricting the availability of space and suitability of swales. 

Infiltration 
Devices 

Infiltration devices are not considered suitable for the main drainage 
system due to the impermeable nature of the existing ground.   

Permeable 
Paving 

Whilst incorporating attenuation storage, permeable paving also provides 
treatment through filtration of silt (and attached pollutants), settlement and 
retention of solids, adsorption of pollutants and biodegradation of organic 
pollutants, including petrol and diesel. 

The external areas will be tanked permeable paving 

Tanked 
Systems 

This is the least sustainable option in terms of the SuDS Hierarchy.  
However, the use of tanked systems would still be of benefit compared to 
traditional drainage systems as it does allow run-off to be slowed down to 
an acceptable discharge rate. 

There are no tanks proposed for the site. 
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4 Surface Water Drainage Design   

4.1 Existing Site Runoff 

4.1.1 The development area currently comprises a number of buildings with 
extensive areas of parking and hardstanding. The existing and proposed 
areas are summarised below.  

                Table 2: Site Areas  

Parameter Existing 
(m2) 

Existing  
(%) 

Proposed 
(m2) 

Proposed 
(%) 

Impermeable 
area 

200 5 2250 47 

Permeable area 4600 95 2550 53 

Total area 4800 100 460 100 

 

4.1.2 The surface water runoff from the site currently infiltrate into the ground  

4.2 Design Considerations  

4.2.1 Consideration has been given to the following when calculating the 
proposed impermeable areas. 

• The 2013 EA ‘Rainfall Run-off Management for Developments’ Report 
(SC030219) states that urban creep, the process of gradually 
increasing impermeable area within an urban area (through paving 
soft landscaped surfaces and constructed outbuildings etc), is an 
acknowledged issue.  To include an allowance for urban creep, the 
impermeable area used in the drainage calculations has been 
increased by 10% in accordance with the recommendation made in 
SC030219.   

4.2.2 Site discharge should be as close to greenfield rates as possible. However, 
as the greenfield rates from this site are low (See Appendix C), in 
accordance with best practice, outflow controls will be set to discharge at a 
rate of 5 litres/second.   

4.2.3 The climate change allowance used in the Drainage Strategy is in line with 
updated EA guidance values published in February 2016 for increased 
rainfall intensities by 2115. 

4.3 Existing Greenfield Run-Off Rates 

4.3.1 The existing run-off rates for a variety of return periods have been calculated 
using the Wallingford method. 

4.3.2 The greenfield run-off rates are based on the parameters provided below in                 
Table 3. 
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                Table 3: Rural Run-off Calculator Parameters 

Parameter Value 

Area (ha) 0.48 

SAAR (mm) 654 

Soil Type 4 

 

4.3.3 The calculations are presented in Appendix C and summarised below in 
table 4. 

                Table 4: Existing Greenfield Run-off Rates 

Parameter Value for site (l/s) 

QBAR 2.14 

Q1 5 

Q30 5 

Q100 5 

 

4.3.4 As the greenfield rates from this site are low, in accordance with best 
practice, outflow controls will be set to discharge at a rate of 5 litres/second.  

4.4 Flood Risk Reduction 

4.4.1 As infiltration is not possible on this site, reducing post development run-off 
volumes to pre-development volumes is achieved through attenuation.   

4.4.2 By controlling run-off rates to 5 litres/second and providing attenuation for all 
storm events up to and including a 1 in 100-year storm plus 40% climate 
change allowance, the risk of downstream flooding will be minimised. 

4.4.3 Details of the drainage system and attenuation structures are presented in 
the design drawings and calculations in Appendix C.  

4.4.4 The calculations include an assessment of the attenuation for the 100-year 
storm +40% climate change.  

4.4.5 A total attenuation volume of approximately 120 cubic metres is proposed to 
cater for the 100 year +40% storm event. 

4.5 Exceedance Flooding and Overland Flow 

4.5.1 The area is subject to existing overland flow routes and surface water 
flooding. See the surface water flood map below. 
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4.5.2 In order to minimise the risk from surface water flooding, it is proposed to 
maintain this flow route through the site using the proposed roadways.  See 
appendix C for details  

4.5.3 It should be noted that the drainage system has been designed to cater for 
the 1 in 100 year + 40% climate change storm. ie in this storm event all 
surface water will be collected on site and slowly released. Thus, the flow 
route will only be in use in the event of drainage network failure, storms in 
excess of the 1 in 100 year + 40% climate change storm or flows from offsite 
flowing through the site. 

4.6 Consents, Offsite Works and Diversions 

4.6.1 The proposed surface water drainage strategy is accommodated mostly on-
site, with the only requirement for off-site works being the connection to the 
Severn Trent Water sewer.  

4.7 Maintenance 

4.7.1 A SuDS maintenance plan has been prepared to outline the management of 
the potential SuDS features.  The maintenance plan is provided in Appendix 
D. 
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5 Water Quality  

5.1 Post-Development Water Quality Treatment 

5.1.1 In line with the 2015 SuDS Manual (CIRIA C753), certain criteria should be 
applied to manage the quality of run-off to support and protect the natural 
environment effectively.  Treatment design, wherever practicable, should be 
based on good practice, comprising the following principles: 

• Manage surface water run-off close to source  

• Treat surface water run-off on the surface 

• Treat surface water run-off to remove a range of contaminants 

• Minimise risk of sediment remobilisation 

• Minimise impacts from accidental spills 

5.1.2 Managing pollution close to the source can help keep pollutant levels and 
accumulation rates low, essentially allowing natural treatment processes to 
be effective.  This in turn can help maximise the amenity and biodiversity 
value of downstream surface SuDS components and keep maintenance 
activities straightforward and cost-effective. 

5.1.3 The proposed development comprises two types of land use; residential 
roofs and a car parks/low traffic driveway.  These land uses are classified as 
having very low and low hazard pollution levels, respectively. This table is 
provided below in Table 5. 

Table 5: Pollution Hazard Indices from 2015 SuDS Manual (C753) 
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5.1.4 The proposed drainage strategy utilises the following SuDS features: 

• Tanked permeable paving 

5.1.5 The indicative SuDS mitigation indices, provided in Table 26.3 of the 2015 
SuDS Manual (C753) have been reviewed for the roof and paving.  This 
table is provided below in Table 6. 

Table 6: Indicative SuDS Mitigation Indices from 2015 SuDS Manual (C753) 

 

 

5.1.6 To deliver adequate treatment, the selected SuDS components should have 
a total pollution mitigation index (for each contaminant type) that equals or 
exceeds the pollution hazard index (for each contaminant type), as follows: 

Total SuDS mitigation index ≥ pollution hazard index 

(for each contaminant type) (for each contaminant type) 

5.1.7 For each type of land-use, the pollution hazard indices, mitigation indices 
and concluding hazard have been outlined in Table 7 below. 

Table 7: Roof Space Water Quality Mitigation Summary 

Residential Roofs SuDS Manual 
Reference 

 TSS Metals Hydrocarb
ons 

 

Pollution Hazard 
Index 

0.2 0.2 0.05 Table 26.2 

Mitigation Index  
(Permeable Paving) 

0.7 0.6 0.7 Table 26.3 

Total Mitigation 
index 

0.7 0.6 0.7 Worst case only 
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Result Total SuDS mitigation index ≥ pollution hazard index and 
therefore hazard is exceeded 

Table 8: External Pavement Space Water Quality Mitigation Summary 

Residential Roofs SuDS Manual 
Reference 

 TSS Metals Hydrocarb
ons 

 

Pollution Hazard 
Index 

0.5 0.4 0.4 Table 26.2 

Mitigation Index  
(Permeable Paving) 

0.7 0.6 0.7 Table 26.3 

Total Mitigation 
index 

0.7 0.6 0.7 Worst case only 

Result Total SuDS mitigation index ≥ pollution hazard index and 
therefore hazard is exceeded 

 

 

5.1.8 Therefore, it can be concluded that the provision of permeable exceeds the 
required pollution mitigation indices and provides sufficient treatment as part 
of the surface water management train, in accordance with the 2015 SuDS 
Manual (CIRIA C753).   

5.1.9 Given that the site is not located in a Source Protection Zone, it is not 
considered necessary to apply a more cautionary approach. 
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6 Foul Run-off 

6.1 Discharge to Public Sewer Network 

6.1.1 Severn Trent Water are the foul sewerage suppliers for the area. 

6.1.2 The identified point of connection from the site is into the public foul sewer 
network in the street. A Sewer connection application will be submitted to 
Severn Trent Water for approval. 
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7 Drainage during construction 

7.1 Construction Run-off Management 

7.1.1 Installing the surface water and foul drainage system, whilst managing 
temporary run-off, are key aspects of the construction works involved in any 
development.  The information provided below is in accordance with the 
‘C698 Site handbook for the construction of SUDS’ (CIRIA, 2007).  

7.1.2 Please note that the measures recommended below are recommendations 
only and need to be confirmed at the construction stage by the client and the 
contractor.  

7.2 Management of Construction (Including Drainage) 

7.2.1 Drainage is typically an early activity in the construction stage of a 
development, taking form during the earthworks phase.  However, final 
construction i.e.  piped drainage system connections to the SuDS devices, 
should not take place until the end of site development work, unless a robust 
strategy for silt-removal is implemented prior to occupation of the site. 

7.2.2 A plan for the management of construction (including phasing of works, 
details of any offsite works etc.) cannot be provided at this early stage, as 
construction work plans are not yet known.  However, the following key 
points are general construction issues associated with SuDS which will be 
addressed when these plans are complete: 

• Silt-laden waters from construction sites represent a common form of 
waterborne pollution; 

• These silt-laden waters cannot enter SUDS drainage systems unless 
specifically designed to accept this as it can clog the systems and 
pollute receiving waters.  Therefore, piped drainage systems should 
not be connected to the attenuation SuDS devices until the late stages 
of construction. 

• Any gullies and piped systems should be capped off during 
construction and fully jetted and cleaned prior to connection to the 
attenuation SuDS devices. 

7.3 Temporary Drainage During Construction 

7.3.1 The three principal aspects of drainage control during construction are 
trapping sediment, conveying run-off, and controlling run-off. 

7.3.2 Sediment traps and barriers can include basin traps and sediment fences 
(with any necessary boundary controls).  The principal basins are to be 
installed after the construction site is accessed.  Sediment fences and 
barriers will then be installed as needed during grading. 

7.3.3 Conveyance of run-off can be achieved through small ditches/stream, storm 
drains, channels and sloped drains with sufficient inlet/outlet protection.   

7.3.4 Slope stability needs to be considered when using any channels to convey 
run-off across the site into any basins etc.   

7.3.5 Run-off control measures will need to be implemented in order not 
overwhelm the temporary system and cause flooding issues.  Run-off rates 
from the site will be managed so they are no greater than pre-development 
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or in keeping with the best practice guidance to minimise risk of blockage.  
Any additional conveyance measures are to be installed as needed during 
grading. 

7.3.6 Run-off control to include provision of perimeter ditches or appropriate levels 
grading to direct any water from the construction site to remain on site. 

7.3.7 Any necessary surface stabilisation measures are to be applied immediately 
on all disturbed areas where construction work is either delayed or 
incomplete. 

7.3.8 Maintenance inspections are to be performed weekly, and maintenance 
repairs to be made immediately after periods of rainfall. 

 

7.4 Protection of Drainage Infrastructure during Construction 

7.4.1 All drainage infrastructure should be protected from damage by construction 
traffic and heavy machinery through the implementation of measures such 
as protective barriers, and storing construction materials away from the 
drainage infrastructure. 
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Appendix A: Proposed Development 

Details 
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Appendix B: Topographic Survey 
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Appendix C: Drainage Drawings and 
Calculations 
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Sewer Node Sewer Pipe Data

REFERENCE COVER LEVEL
INV LEVEL
UPSTR

INV LEVEL
DOWNSTR PURP MATL SHAPE

MAX
SIZE

MIN
SIZE GRADIENT

YEAR
LAID

SK43053300 nil nil nil F VC U 100 nil 0.00 nill

SK43053301 128.09 126.26 126.12 C VC C 225 nil 96.07 nill

SK43053302 127.23 126.06 125.69 C VC C 225 nil 207.95 nill

SK43054301 131.57 129.52 126.64 C VC C 225 nil 28.81 nill

SK43054302 128.16 126.61 126.37 C VC C 225 nil 123.04 nill

SK43055301 135.17 133.45 129.62 C VC C 225 nil 17.43 nill

SK43056302 137.14 135.34 133.51 C VC C 225 nil 57.14 nill

nil nil nil nil F VC nil nil nil 0.00 nill
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Appendix D: SuDS Maintenance Report 
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1.0 General  
1.1 Sustainable Drainage Systems (SuDS) are an environmentally friendly 

approach to managing rainfall. SuDS techniques use landscape 
features and tanks to deal with surface water with the aim to: 

1.1.1 Control the flow, volume and frequency of water leaving a 
development. 

1.1.2 Prevent pollution by intercepting silt and cleaning runoff from 
hard surfaces. 

1.1.3 Provide attractive surroundings for the community. 

1.2 The surface water drainage strategy for this development utilises a 
green roof and permeable paving as the main SUDS features as well 
as a number of minor features (silt traps, trapped gullies). The 
following sections provides a brief description of these features and 
outlines the maintenance programme that should be adopted. 

2.0 Timetable and Responsibility 
2.1 The works proposed at this site are to begin as soon as approval is 

obtained from the local authority, and the drainage system should be 
in place by approximately December 2020. The drainage maintenance 
regime should begin as soon as installation is complete 

2.2 Responsibility for the inspection and maintenance will be with the site 
occupier. They may choose to appoint a management company to 
complete the works, but ultimate responsibility will be with the 
occupier of the site. 

3.0 Cleaning of the Drainage System 
3.1 Drainage systems should be inspected at regular intervals and where 

necessary, thoroughly cleaned out at the same time. Any defects 
discovered should be made good. 

3.2 The following operations should be carried out during the periodic 
cleaning of a drainage system:- 

 
 

Product 
Type 

 

Period Responsibility Maintenance Methods 

Silt Trap As 
necessary 
and before 

wet 
season 

Owner/ 
Maintenance 
Company 

 Sediment and debris that 
accumulated during summer needs 
to be removed before the wet 
season. 

 Inspect and clean out routinely prior 
to inlet pipework to minimise debris 
reaching the tank. 

 Conduct inspections more frequently 
during the wet season for the area 
where sediment or trash accumulates 
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Product 
Type 

 

Period Responsibility Maintenance Methods 

more often. Clean and repair as 
needed. 

Standard 
Manholes/ 
Inspection 
Chambers 

As 
necessary 

Owner/ 
Maintenance 
Company 

 Remove and clean any soil and 
vegetation that covers the manhole 
cover to prevent blockage of the 
drainage system at the manhole. 

 Renew/replace any damaged/missing 
bolts and damaged/missing manhole 
covers. 

 
Drainage 
Pipes 

Six 
monthly 
interval 

Owner/ 
Maintenance 
Company 

 Inspect underground drainage pipes 
to ensure that the distribution 
pipework arrangement is operational 
and free from blockages. If required, 
take remedial action. 

 
Permeable 
Paving 
 

As 
required 

 
 

Owner/ 
Maintenance 
Company 

 Inspect the paving after any 
precipitation to ensure no 
displacement of any organic matter 
onto the surface of the pavement. 

Six 
monthly 
(Ideally, 

this 
activity to 
be carried 

out in 
spring and 

autumn 
seasons) 

 

Owner/ 
Maintenance 
Company 

 Agitate (e.g. brush, vacuum, etc.) the 
block paving to ensure no vegetation 
of any sort is allowed to grow and 
develop in the joints (where may affect 
performance). 

Winter 
season 

 
 
 

 

Owner/ 
Maintenance 
Company 

 De-icing may be used without causing 
significant detrimental effects towards 
the permeable pavement’s 
performance. When used carefully, the 
use of these chlorides will not result in 
an increase in the chloride levels in 
the local ground. 

Hydrobrake 
 

Monthly 
for 3 

months 

Owner/ 
Maintenance 
Company 

 Inspect and identify any areas that are 
not operating correctly. If required, 
take remedial action. 

 
 

Monthly 
 
 

Owner/ 
Maintenance 
Company 

 Debris removal from catchment 
surface (where may cause risks to 
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Product 
Type 

 

Period Responsibility Maintenance Methods 

performance). 

 Annually 
 

Owner/ 
Maintenance 
Company 

 Remove sediment from pre-treatment 
structures. 

 Annually 
and after 

large 
storms 

 

Owner/ 
Maintenance 
Company 

 Inspection/check all inlets and outlets 
to ensure that they are in good 
condition and operating as designed. 

 
 

4.0 Sketches and Plans 
4.1 The locations of the above features can be found by examining 

Drawing 1784/C01 
 


