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1.0 Introduction  

1.1 Taylor Consulting Engineers have been commissioned to undertake a Drainage Strategy 
to support the planning application for the construction of a new residential building to 
the rear of 9 Elsfield Way, Oxford. 

2.0 Development Site Details 

2.1 Description & Location 

The site is located at grid reference SP 50508 10262. The site is located to the north 
of Oxford within Cutteslowe with the A40 to the south of the site and a new large 
residential development (Cannon Court) immediately east of the site. 

The site comprises an existing residential garden north of 9 Elsfield Way.   

 
Figure 1 – Location Plan   
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3.0 Existing Surface Water  

There are public surface water sewers located in Elsfield Way to the south and within 
Harefields to the north. 

It is understood that the existing roof drainage from No 9 discharges to the south and 
into the public sewer system. 

The BGS maps indicate Oxford clay bedrock with sands and gravels above.  

Investigation work carried out on the site immediately to the east indicates 1m of the 
made ground over Oxford Clay 

Groundwater was encountered within trial pits 0.7m below ground level. 

The drained area of the proposed site is 0.032 Hectares and using the HR 
Wallingford Greenfield runoff rate the QBAR greenfield runoff rate has been 
calculated. 

 

    

Return Period (Years)  Flow Rate (litres/sec) 

QBAR 0.13 

1 0 

30 0 

100 0 

The survey information and site investigation information are included in Appendix 
A.  

 
 

4.0 Existing Foul Water 

There is an existing public foul sewer located on Elsfield Way. 

The existing foul drainage from No 9 is connected via gravity to the public foul sewer 
and the proposed development has an agreement to connect to the drainage 
associated with No 9 Elsfield Way. 
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5.0 Proposed Surface Water Drainage Strategy 

5.1 Drainage Hierarchy 

Developments should utilise SuDS sustainable drainage systems unless there are 
practical reasons for not doing so, and should aim to achieve greenfield runoff rates 
and ensure that surface water runoff is managed as close to its source as possible 
in line with the following drainage hierarchy: 

• Store rainwater for reuse: 
Water butts will be installed where practicable for reuse in garden watering.  
 

• Use infiltration techniques such as swales, rain gardens and 
soakaways: 
Infiltration is not viable on the site and has been proved by infiltration testing 
carried out on the adjacent site. The ground conditions are made ground over 
Oxford Clay with a relatively high water table. 
 

• Attenuate rainwater in ponds or open water features for gradual release 
into watercourses: 
N/A. 
 

• Attenuate rainwater in tanks or sealed water features for gradual 
release into watercourses: 
N/A. 
 

• Store rainwater for reuse:  
Water butts will be utilised where practical and the green roof will reuse water  
 

• Attenuate rainwater in ponds or open water features for gradual release 
into the sewer/drain: 
Green roofs will be utilised where possible to provide attenuation before 
discharge into the surface water system.  
 

• Attenuate rainwater in tanks or sealed water features for gradual 
release into the sewer/drain: 
The surface water from the development will be attenuated using green roofs, 
and porous paving systems before a controlled discharge via new pump 
chamber into the existing surface water system. 
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5.2 Surface Water Destination  

Site Investigation works carried out on the adjacent site confirm that infiltration is not 
viable as a means of surface water disposal.  

Surface water from the green roof will be connected to a new drainage system and 
tanked porous paving before a controlled discharge via a new pump chamber into 
the existing surface water system for No 9 Elsfield Way which discharges into the 
public sewer system. 

 

5.3 Peak Flow Control 

The proposed surface water drainage system will discharge into the existing sewer 
system at a controlled rate using a pump chamber with duplex duty/standby pumps.  

Flow rates from the building for each storm for the 6-hour rainfall event are indicated 
in the table below: 

 

Return Period (Years)  Flow Rate (litres/sec) 

1 2 

30 2 

100 2 

100 + 40% climate change  2 

 

Due to the control mechanism being a pumped system a lower flow rate is not 
achievable.  
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5.4 Volume Control 

Attenuation will be provided by SuDS features including: 

Green roof 40mm depression storage = 10m3 

Porous paving (0.30 void ratio) = 2.6m3  

The runoff volume discharged for the 6-hour rainfall event from the drained area for 
all storms up to and including 100 year, without attenuation or flow controls is: 

 

Return Period (Years)  Volume (m3) 

1 5.3 

30 15.0 

100 19.9 

100 + 40% climate change  27.0 

 

 

5.5 Flood Risk 

The new sewer system has been designed in accordance with the CIRIA SuDS 
manual with no flooding in the 30-year event and no flood water leaving the site for 
the 100-year + 40% climate change critical storm event. 
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5.6 Exceedance Events 

In storm events exceeding the designed event of 100 year + 40% climate change, 
the flow of water would run towards the northwest towards Harefields following the 
existing flow path. 

There will be no change to the flow path route from the existing. 

5.7 Structural Integrity and construction 

The surface water system will be designed and constructed using approved 
materials in line with Building Regulations and current British Standards appropriate 
for the location and proposed use. 

The pumped system will use a duplex duty/standby pump system with telemetry and 
a generator socket on the control panel to ensure the system is robust and any issues 
could be rectified. 

5.8 Maintenance and Operation 

The drainage system will be inspected on completion to ensure that the system is 
fully operational and maintenance schedules provided for the owner to maintain the 
drainage system. 

Maintenance schedules have been provided in Appendix F for the SuDS elements.  

The owner of the property will be responsible for maintaining the drainage system 
on site including the pumps which will be maintained on an annual basis by a pump 
specialist. 

 

6.0 Proposed Foul Drainage  

The proposed foul drainage will be pumped to the existing private sewer from No 9 
Elsfield to the existing public foul sewer system. The pump chamber will be designed 
to provide 24-hour storage in line with Building Regulations. 
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7.0 Surface Water Quality Management  

7.1 Surface Water Quality  

The surface water system has been designed to not affect the water quality of the 
receiving sewer system and watercourse. 

The proposed roof drainage will be collected into a below ground drainage system 
via green roofs where practical. The hard paved areas will be constructed using a 
tanked porous paved system with a collector drain linked to the pump chamber.  

 

7.2 Pollution Mitigation  

CIRIA SuDS Manual assigns pollution hazard indices for different land use types and 
SuDS mitigation index for every SuDS component depending on whether the 
discharge destination is surface or groundwater. 

 
 

Figure 2 – CIRIA Pollution Hazards 
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Figure 3 – CIRIA SuDS Mitigation  
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7.3 SuDS Mitigation 

CIRIA SuDS Manual states that ‘To deliver adequate treatment, the selected SuDS 
components should have a total pollution mitigation index that equals or exceeds the 
pollution hazard index’ 

Pollution indices for the site: 

 

Land 
Use 

Pollution 
Hazard 
Level 

TSS Metals Hydrocarbons 

Roof Low 0.3 0.2 0.05 

Paved area Low 0.5 0.4 0.4 

SuDS mitigation indices are determined by the type of SuDS utilised on-site.  

The following indices have been used for the green roof and porous paving. 

Catch pit chambers will be located upstream of the pump to provide additional 
protection. 

SuDS Mitigation Indices for the site: 

 

SuDS Type TSS Metals Hydrocarbons 

Green Roof 0.8 0.7 0.9 

Porous 
Paving 

0.7 0.6 0.7 
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8.0 Conclusion 

 

• The development is a new residential building. 

• The site has been assessed and the drainage hierarchy followed for the 
surface water discharge.  

• Infiltration is not viable due to the ground conditions and high-water table. 

• Agreements are in place for drainage connections from the development to the 
existing drainage serving No 9 Elsfield Way. 

• SuDS options have been used for the new surface water drainage in the form 
of green roof and porous paving. 

• The new surface water system has been designed to attenuate all stormwater 
on site for storms up to and including the 100-year+ 40% climate change with 
a controlled discharge via a new pump chamber to the existing drainage 
system. 

• The foul water from the site discharges via a new pumped system to the 
existing foul sewer at No 9 Elsfield Way. 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This report is for the sole use of the client. No liability is accepted for the 
conclusion/actions by any third party. All rights reserved Taylor Consulting Engineers 
Ltd 2023  
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Appendix B 

Existing Calculations 



Print  Close Report

Greenfield runo� rate
estimation for sites

www.uksuds.com | Greenfield runo� tool
Calculated by: Graham Taylor

Site name: 9 Elsfield Wayy

Site Details

Latitude: 51.78871° N

Greenfield runo� rates Default Edited

Q  (l/s): 0.42 0.42

1 in 1 year (l/s): 0.36 0.36

1 in 30 years (l/s): 0.96 0.96

1 in 100 year (l/s): 1.34 1.34

Site location: Oxford
Longitude: 1.26913° W

This is an estimation of the greenfield runo� rates that are used to meet normal best
practice criteria in line with Environment Agency guidance “Rainfall runo�
management for developments”, SC030219 (2013) , the SuDS Manual C753 (Ciria, 2015)
and the non-statutory standards for SuDS (Defra, 2015). This information on greenfield
runo� rates may be the basis for setting consents for the drainage of surface water
runo� from sites.

Reference: 766615687

Date: Feb 06 2023 11:25

Runo� estimation approach IH124

Site characteristics

Total site area (ha): 0.1

Methodology

Q  estimation method:BAR Calculate from SPR and SAAR

SPR estimation method: Calculate from SOIL type

Soil characteristics Default Edited

SOIL type: 4 4

HOST class: N/A N/A

SPR/SPRHOST: 0.47 0.47

Hydrological
characteristics

Default Edited

SAAR (mm): 620 620

Hydrological region: 6 6

Growth curve factor 1 year: 0.85 0.85

Growth curve factor 30 years: 2.3 2.3

Growth curve factor 100
years:

3.19 3.19

Growth curve factor 200
years:

3.74 3.74

Notes

(1) Is Q  < 2.0 l/s/ha?BAR

When Q  is < 2.0 l/s/ha then limiting discharge rates
are set at 2.0 l/s/ha.

BAR

(2) Are flow rates < 5.0 l/s?

Where flow rates are less than 5.0 l/s consent for
discharge is usually set at 5.0 l/s if blockage from
vegetation and other materials is possible. Lower
consent flow rates may be set where the blockage
risk is addressed by using appropriate drainage
elements.

(3) Is SPR/SPRHOST ≤ 0.3?

Where groundwater levels are low enough the use of
soakaways to avoid discharge o�site would normally
be preferred for disposal of surface water runo�.

BAR

1 in 200 years (l/s): 1.57 1.57



This report was produced using the greenfield runo� tool developed by HR Wallingford and available at
www.uksuds.com. The use of this tool is subject to the UK SuDS terms and conditions and licence agreement , which
can both be found at www.uksuds.com/terms-and-conditions.htm. The outputs from this tool are estimates of
greenfield runo� rates. The use of these results is the responsibility of the users of this tool. No liability will be
accepted by HR Wallingford, the Environment Agency, CEH, Hydrosolutions or any other organisation for the use of this
data in the design or operational characteristics of any drainage scheme.
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Appendix C 

Proposed Plans 
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1. All setting out to be in accordance with the Architects
drawings. Any discrepancies between the Engineers and
the Architects drawings to be referred to the Architect
before proceeding. Dimensions must not be scaled.

2. All drainage to be installed in accordance with relevant
Building Regulations documents and Current Sewers for
Adoption where applicable.

3. Connections to Public sewers to be agreed and
inspected by Water Authority.

4. Invert level, size and cover levels to existing manholes
and sewers to be checked prior to any construction. Any
discrepancies to be reported immediately.

5. Invert to base of soil stack bends to be 450mm below
lowest branch connection for up to 3 storeys buildings.
For buildings up to 5 storeys the invert to base of soil
stack bends should be not less than 750mm.

6. All RWP and Foul Water drain point setting out is to be
confirmed by Architect.

7. All RWP & SVP sizes & setting out by Architect / M&E
Engineer. All below ground connections to match above
ground outlet size, Min 100/110mm diameter.

8. Foul drains to project 100mm above finished floor level.
9. All internal Manholes and Inspection Chambers to have

double sealed recessed covers to suit floor finishes by
Architect.

10. All external covers in footpaths and roads in non tarmac
areas to have recessed trays to suit the paving material.

11. All pipework to be 100/110Ø UNO. Refer to note 7
connection sizes.

12. All foul and surface water drainage stacks to have above
ground rodding access, refer to above ground drainage
layout by others.

13.This drawing has been produced in colour and should be
reproduced in colour for clarity.

14. A CCTV Survey and report in WINCAN format for all
new drainage will be required before the "As Built"
drawings will be issued.
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with pipe joints  and not
exceeding 5000mm max c/s
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Granular Bedding and Sidefill
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 Pipe bedding
material

100mm GEN3 concrete surround

Polypropylene inspection
chamber
4D975 Inspection Chamber
Shaft
Max 1.2m deep

Universal Inspection Chamber
Base:

Short steep branch connections
should preferably be connected
via a 45° inlet using a bend
where necessary.

Heaviest flow should
always be directed
through main channel

 Bends of up to max 45°
 angle can be used on any
 inlet and the outlet

Note Chamber orientation to allow for 90° change in sewer direction.

Stretcher course around
manhole cover

Blocks to sit 3-6mm above
manhole cover after compaction
to allow for future settlement

 Pipe bedding
material

100mm GEN3 concrete surround

Polypropylene inspection
chamber
4D975 Inspection Chamber
Shaft
Max 1.2m deep

Universal Inspection Chamber
Base:

Short steep branch connections
should preferably be connected
via a 45° inlet using a bend
where necessary.

Heaviest flow should
always be directed
through main channel

 Bends of up to max 45°
 angle can be used on any
 inlet and the outlet

Note Chamber orientation to allow for 90° change in sewer direction.

Stretcher course around
manhole cover

Blocks to sit 3-6mm above
manhole cover after compaction
to allow for future settlement

POLYPROPYLENE INSPECTION CHAMBER

NOTE

FOR SILT TRAP COVER USE
ANY POLYPIPE 460Ø
INSPECTION CHAMBER
COVER & FRAME

42
0

Polypipe Basic Silt Trap
PSMST160

NOTE

FOR SILT TRAP COVER USE
ANY POLYPIPE 460Ø
INSPECTION CHAMBER
COVER & FRAME

42
0

Polypipe Basic Silt Trap
PSMST160

PLASTIC CATCHPIT

Well compacted bedding
material used as backfill

Well compacted bedding
material used as backfill

90° Rest Bend

Rainwater pipe up to  maximum
110 mm diameter or  100mm
square

Cement mortar
fillet

Sealing plate -
code IS1

Vertical inlet hopper
code SH3/1

F.F.L.

GEN3 concrete bed

G.L.

90° Rest Bend

Rainwater pipe up to  maximum
110 mm diameter or  100mm
square

Cement mortar
fillet

Sealing plate -
code IS1

Vertical inlet hopper
code SH3/1

F.F.L.

GEN3 concrete bed

G.L.

RWP DETAIL

Membrane
Sub base

Laying Course
Surface Course

· Cutting Blocks; use a diamond bladed saw. Block splitters are NOT permitted
· Small slender cuts less than 25% NOT permitted.
· Joint space; blocks to be tightly butted
· Edge restraints shall be installed along the exposed perimeter and to

drainage items and other penetrations within the pavement

PERMEABLE BLOCK PAVING PARTIAL INFILTRATION       (Traffic Cat 4&3)
Pedestrian areas used by light commercial vehicles, emergency and maintenance
vehicles.  Small car park subject to cars only
Assumed CBR >3% (Subgrade to be proof rolled)

Layer Thickness Material

Surface Course 80mm
Permeable concrete block with interlocking nibs to Architects detail.
Jointing material to block manufacturers specification. Allow for
topping up of  jointing material 3 months after completion.

Laying Course 50mm Angular bedding material to BS EN 13242 and in accordance with the
paving block manufacturer.

Sub base 250mm

Coarse graded aggregate (CGA) to comply with BS EN 13242 (BSI
2007 or BS 12620 (BSI 2008). Deemed to comply Type 3 sub base
0mm-40mm SHW Serier 800 or Coarse graded aggregate
4mm-20mm BS7533-13. Laid in maximum 150mm layer

Geogrid Terram Geotextile

Permeable Sub base

10
0

TYPICAL SECTION THROUGH COLLECTION PIPE
500

Permeable
Membrane Perforated collector pipe with

internal fall linked to drainage
system. Refer to GA drawing for
levels and falls

P01 Preliminary GT 28.11.22

1. All setting out to be in accordance with the Architects
drawings. Any discrepancies between the Engineers and
the Architects drawings to be referred to the Architect
before proceeding. Dimensions must not be scaled.

2. All drainage to be installed in accordance with relevant
Building Regulations documents and Current Sewers for
Adoption where applicable.

tel: 01491 202544
e-mail: contact@taylorcivils.com
web: www.taylorcivils.com
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NOTES

Scale - A1 Project No.

Drg No. Rev

Title

Project

Client

This drawing is the property of Taylor Consulting Engineers
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Do NOT scale from this drawing. Taylor Consulting
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photographic reproduction or printing. Any discrepancy's
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Proposed Calculations 
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Design Se ngs

Rainfall Methodology
Return Period (years)

Addi onal Flow (%)
FSR Region

M5-60 (mm)
Ra o-R

CV
Time of Entry (mins)

FSR
30
0
England and Wales
20.000
0.400
0.750
5.00

Maximum Time of Concentra on (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
Connec on Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best prac ce design rules

30.00
50.0
1.00
Level So ts
1.000
0.500
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Eas ng
(m)

Northing
(m)

Depth
(m)

1
2
3
4
5
PUMP

0.006
0.010
0.006
0.008
0.007

5.00
5.00
5.00
5.00
5.00

19.200
19.200
19.200
19.200
19.200
19.200

450
450
450
450
450

1500

-223.871
-223.706
-212.604
-212.549
-216.360
-216.360

51.624
82.002
51.071
81.781
81.836
83.104

0.650
0.952
0.650
0.955
1.025
1.038

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
In ow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 1 2 30.378 0.600 18.550 18.248 0.302 100.6 150 5.51 50.0

1.000 1.002 17.7 0.8 0.500 0.802 0.006 0.0 21 0.500

1.001 2 5 7.348 0.600 18.248 18.175 0.073 100.7 150 5.63 50.0

1.001 1.001 17.7 2.1 0.802 0.875 0.015 0.0 35 0.674

2.000 3 4 30.710 0.600 18.550 18.245 0.305 100.7 150 5.51 50.0

2.000 1.001 17.7 0.8 0.500 0.805 0.006 0.0 21 0.500

2.001 4 5 3.811 0.600 18.245 18.175 0.070 54.4 150 5.56 50.0

2.001 1.366 24.1 1.9 0.805 0.875 0.014 0.0 28 0.815

1.002 5 PUMP 1.268 0.600 18.175 18.162 0.013 97.5 150 5.65 50.0

1.002 1.017 18.0 4.9 0.875 0.888 0.036 0.0 54 0.869

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 30.378 100.6 150 Circular 19.200 18.550 0.500 19.200 18.248 0.802

1.000 1 450 Manhole Adoptable 2 450 Manhole Adoptable

1.001 7.348 100.7 150 Circular 19.200 18.248 0.802 19.200 18.175 0.875

1.001 2 450 Manhole Adoptable 5 450 Manhole Adoptable

2.000 30.710 100.7 150 Circular 19.200 18.550 0.500 19.200 18.245 0.805

2.000 3 450 Manhole Adoptable 4 450 Manhole Adoptable

2.001 3.811 54.4 150 Circular 19.200 18.245 0.805 19.200 18.175 0.875

2.001 4 450 Manhole Adoptable 5 450 Manhole Adoptable
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.002 1.268 97.5 150 Circular 19.200 18.175 0.875 19.200 18.162 0.888

1.002 5 450 Manhole Adoptable PUMP 1500 Manhole Adoptable

Manhole Schedule

Node Eas ng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

Connec ons Link IL
(m)

Dia
(mm)

1

2

3

4

5

PUMP

-223.871

-223.706

-212.604

-212.549

-216.360

-216.360

51.624

82.002

51.071

81.781

81.836

83.104

19.200

19.200

19.200

19.200

19.200

19.200

0.650

0.952

0.650

0.955

1.025

1.038

450

450

450

450

450

1500

0

1

0

0

1

0

12

0

1

0
1

0

0
1

0
1
2

0
1

1.000
1.000

1.001

2.000
2.000

2.001
2.001
1.001

1.002
1.002

18.550
18.248

18.248

18.550
18.245

18.245
18.175
18.175

18.175
18.162

150
150

150

150
150

150
150
150

150
150

Simula on Se ngs

Rainfall Methodology
FSR Region

M5-60 (mm)
Ra o-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.400
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
Addi onal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm Dura ons
15 30 60 120 180 240 360 480 600 720 960 1440
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Return Period
(years)

Climate Change
(CC %)

Addi onal Area
(A %)

Addi onal Flow
(Q %)

1
30

100
100

0
0
0

40

0
0
0
0

0
0
0
0

Node PUMP Online Pump Control

Flap Valve
Replaces Downstream Link

x
✓

Invert Level (m)
Switch on depth (m)

17.000
0.400

Switch o  depth (m) 0.300

Depth
(m)

Flow
(l/s)

Depth
(m)

Flow
(l/s)

0.300 2.000 2.000 2.000

Node 5 Carpark Storage Structure

Base Inf Coe cient (m/hr)
Side Inf Coe cient (m/hr)

Safety Factor
Porosity

0.00000
0.00000
2.0
0.30

Invert Level (m)
Time to half empty (mins)

Width (m)
Length (m)

18.800
50
10.000
3.500

Slope (1:X)
Depth (m)

Inf Depth (m)

500.0
0.250
0.250
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Results for 1 year Cri cal Storm Dura on.  Lowest mass balance: 50.64%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ou low)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute winter 1 11 18.572 0.022 0.8 0.0073 0.0000 OK

15 minute winter 1 1.000 2 0.8 0.345 0.045 0.0711

15 minute winter 2 11 18.283 0.035 2.2 0.0126 0.0000 OK

15 minute winter 2 1.001 5 2.1 0.424 0.120 0.0373

15 minute winter 3 11 18.572 0.022 0.8 0.0073 0.0000 OK

15 minute winter 3 2.000 4 0.8 0.410 0.045 0.0599

15 minute winter 4 11 18.274 0.029 2.0 0.0095 0.0000 OK

15 minute winter 4 2.001 5 1.9 0.425 0.080 0.0179

15 minute winter 5 11 18.238 0.063 5.0 0.0186 0.0000 OK

15 minute winter 5 1.002 PUMP 5.0 0.784 0.277 0.0081

15 minute winter PUMP 15 18.194 0.032 5.0 0.0580 0.0000 OK

15 minute summer PUMP Pump 2.0 1.1
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Results for 30 year Cri cal Storm Dura on.  Lowest mass balance: 50.64%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ou low)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

30 minute winter 1 27 18.625 0.075 1.6 0.0253 0.0000 OK

15 minute winter 1 1.000 2 1.9 0.439 0.110 0.3248

30 minute winter 2 28 18.624 0.376 4.2 0.1356 0.0000 SURCHARGED

15 minute winter 2 1.001 5 4.5 0.512 0.257 0.1294

30 minute winter 3 27 18.625 0.075 1.5 0.0252 0.0000 OK

15 minute winter 3 2.000 4 1.9 0.518 0.110 0.3273

30 minute winter 4 28 18.624 0.379 4.8 0.1254 0.0000 SURCHARGED

15 minute winter 4 2.001 5 4.2 0.515 0.174 0.0671

30 minute winter 5 26 18.624 0.449 7.6 0.1319 0.0000 SURCHARGED

15 minute winter 5 1.002 PUMP 10.6 0.950 0.589 0.0223

30 minute winter PUMP 28 18.624 0.462 7.3 0.8171 0.0000 OK

15 minute summer PUMP Pump 2.0 4.0
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Results for 100 year Cri cal Storm Dura on.  Lowest mass balance: 50.64%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ou low)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

30 minute winter 1 29 18.837 0.287 2.6 0.0973 0.0000 SURCHARGED

15 minute winter 1 1.000 2 2.6 0.446 0.144 0.5348

30 minute winter 2 30 18.837 0.589 5.3 0.2128 0.0000 SURCHARGED

15 minute summer 2 1.001 5 5.7 0.512 0.321 0.1294

30 minute winter 3 28 18.837 0.287 2.6 0.0965 0.0000 SURCHARGED

15 minute winter 3 2.000 4 2.5 0.517 0.142 0.5406

30 minute winter 4 30 18.837 0.592 4.8 0.1961 0.0000 SURCHARGED

15 minute summer 4 2.001 5 5.1 0.507 0.211 0.0671

30 minute winter 5 30 18.837 0.662 8.4 0.5517 0.0000 SURCHARGED

15 minute winter 5 1.002 PUMP 10.7 0.951 0.594 0.0223

30 minute winter PUMP 30 18.837 0.675 7.6 1.1936 0.0000 OK

15 minute summer PUMP Pump 2.0 5.6
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Results for 100 year +40% CC Cri cal Storm Dura on.  Lowest mass balance: 50.64%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

In ow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ou low)

US
Node

Link DS
Node

Ou low
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

60 minute winter 1 57 19.145 0.595 3.7 0.2018 0.0000 FLOOD RISK

30 minute summer 1 1.000 2 -3.9 0.417 -0.218 0.5348

60 minute winter 2 57 19.145 0.897 5.0 0.3238 0.0000 FLOOD RISK

30 minute winter 2 1.001 5 6.3 0.472 0.359 0.1294

60 minute winter 3 57 19.145 0.595 3.7 0.2000 0.0000 FLOOD RISK

30 minute summer 3 2.000 4 -4.1 0.492 -0.233 0.5406

60 minute winter 4 57 19.145 0.900 4.5 0.2980 0.0000 FLOOD RISK

30 minute winter 4 2.001 5 6.0 0.470 0.247 0.0671

60 minute winter 5 56 19.145 0.970 10.4 2.8790 0.0000 FLOOD RISK

15 minute summer 5 1.002 PUMP 13.3 1.002 0.739 0.0223

60 minute winter PUMP 57 19.145 0.983 5.7 1.7375 0.0000 OK

15 minute summer PUMP Pump 2.0 8.2



 

  

 
  

Appendix E 

SuDS Maintenance Schedule 



 

Green Roofs Operation & Maintenance Requirements 
 
Extensive green roofs should normally only require bi-annual or annual visits to remove litter, check fire 
breaks and drains and, in some cases, remove unwanted colonizing plants. The most maintenance is 
generally required in the first three years, and usually this should be made the responsibility of the green roof 
provider. 
 
Intensive green roofs will require regular maintenance. Lawns will require mowing weekly or fortnightly, plant 
beds may require weeding on a weekly or fortnightly basis during the growing season, and wildflower 
meadows may require annual mowing with the cuttings removed. 
 
Operation and maintenance requirements for green roofs are described below. 
 
Green roof operation and maintenance requirements 
 

 Extensive green roof Intensive green roof 

Access  Not usually accessible Accessible as public space or garden 

Growing medium Thin growing medium 20 to 150mm Deeper growing medium 

Irrigation  Only during plant establishment Occasional to frequent 

Maintenance  Minimal to none Low to high 

 Advantages  

 Lightweight 

 Suitable for roofs with slope of up 
to one in three 

 Little or no need for irrigation and 
specialized drainage systems 

 Often suitable for retrofits  

 Little management of vegetation 

 Relatively inexpensive 

 Attractive to pioneer species 
colonization, which can lead to a 
more biodiverse long-term 
ecosystem 

 Can support arrested pioneer 
communities, which are important 
for nature conservation 

 
Disadvantages 

 More stressful conditions for plants, 
leading to lower potential diversity 
and associated biodiversity 

 Limited insulation provision 

 Limited surface water retention 
benefits 

 Limited aesthetic benefits 

Advantages 

 More favorable conditions for 
plants, leading to greater potential 
diversity of plants and habitats 

 Good contribution to thermal 
performance of the building 

 Can be made very attractive 

 Often accessible, with opportunities 
for recreation and amenity benefits 

 Good surface ware retention 
capacity 

 
 
 
 
 
 
Disadvantages 

 Greater loading on roof structures 

 Need for irrigation and drainage 
systems requiring energy, water, 
materials 

 Higher capital and maintenance 
costs 

 
 
If mechanical systems are located on the roof, then spill prevention measures must be exercised to ensure 
that roof runoff is not contaminated. The mechanical system area should be bundled and provided with 
separate drainage. 
 
Training and guidance information on operating and maintaining the roof should be provided to property 
owners. Safety fastenings will be required for personnel working on the roof. 



 

 
Access routes to the roof should be designed and maintained to be safe and efficient and walkways should 
always be kept clear of obstructions. 
 
Maintenance activities should be detailed in the Health and Safety Plan and a risk assessment should be 
undertaken. 



 

Permeable Paving Operation & Maintenance Requirements 
 
Regular inspection and maintenance is important for the effective operation of pervious pavements. The 
facility should be inspected regularly, preferably during and after heavy rainfall to check effective operation 
and to identify any areas of ponding. 
 
Pervious surfaces need to be regularly cleaned of silt and other sediments to preserve their infiltration 
capability. Manufacturers’ recommendations should always be followed. 
 
A brush cleaner, which can be a lorry-mounted device or a smaller precinct sweeper, should be used and the 
sweeping regime should be as follows: 
 
1. End of winter (April) – to collect winter debris. 
2. Mid-summer (July/August) – to collect dust, flower and grass-type deposits. 
3. After autumn leaf fall (November). 
 
Care should be taken in using vacuuming equipment to avoid removal of jointing material. Any lost material 
should be replaced. 
 
If reconstruction is necessary, the following procedure should be followed: 
 
1. Lift surface layer and laying course. 
2. Remove any geo-textile filter layer. 
3. Inspect sub-base and remove, and replace if required. 
4. Renew any geo-textile layers. 
5. Renew laying course, jointing material and concrete block paving. 
 
The reconstruction of failed areas of concrete block pavement should be less costly and disruptive than the 
rehabilitation of continuous concrete or asphalt porous surfaces due to the reduced area that is likely to be 
affected. Materials removed from the voids or the layers below the surface may contain heavy metals and 
hydrocarbons and may need to be disposed of as controlled waste. Sediment testing should be carried out 
before disposal to confirm its classification and appropriate disposal methods. 
 
Pervious pavement operation and maintenance requirements 
 

Maintenance 
schedule 

Required action Frequency 

Regular 
maintenance 

Brushing  

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 

Stabilize and mow contributing and 
adjacent areas 

As required 

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

As required – once per year on less frequently 
used pavements  



 

Maintenance 
schedule 

Required action Frequency 

Remedial 
actions 

Remediate any landscaping which, 
through vegetation maintenance or 
soil slip, has been raised to within 
50mm 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  

Rehabilitation of surface and upper 
substructure by remedial sweeping 

Every ten to fifteen years or as required (if 
infiltration performance is reduced due to 
significant clogging) 

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, 48hrs after large storms in first six 
months 

Inspect silt accumulation rates and 
establish appropriate brushing 
frequencies 

Annually  

Monitor inspection chambers Annually  

 
 
Maintenance activities should be detailed in the Health and Safety Plan and a risk assessment should be 
undertaken. 



Water Butts Operation & Maintenance Requirements 
 
Water butts are low maintenance devices. The operation and maintenance requirements for water butts 
are described below. 
 
Water butts operation and maintenance requirements 
 

Maintenance schedule Required action Frequency 

Regular maintenance 
Cleaning of tank, inlets, outlets, gutters, 
withdrawal devices and roof drain filters of silts 
and other debris. 

Annually (or following poor 
performance). 

Occasional 
maintenance 

Replacement of any filters. As required. 

Remedial actions Repair of erosion damage, or damage to tank. As required. 

Monitoring 

Inspection of the tank for debris and sediment 
build up. 

Annually (or following poor 
performance). 

Inspection of inlets, outlets and withdrawal 
devices. 

Annually (or following poor 
performance). 

Inspection of areas receiving overflow, for 
evidence of erosion. 

After extreme storms. 

Inspection of roof drain filters. 
Annually (or following poor 
performance). 
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