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Purpose of this report

Scope

1.2 This Sustainable Drainage Strategy (SDS) outlines the key drainage principles 
and requirements for the proposed development at Bedford Road, South of 
Pinchgut Hall, SG5 3RS. It provides a summary of the sustainable drainage 
system (SuDS) design, based on the specific site conditions and relevant 
guidelines, including Building Regulations Approved Document Part H and 
CIRIA C753: The SuDS Manual 2015. As the project progresses and new 
information becomes available, this strategy will be updated to reflect 
ongoing changes and the development of the detailed design.

1.1 The purpose of this statement is to accompany the technical drawings and 
details showing the proposed Surface Water drainage system as part of the 
planning application for this development.
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Site Characteristics 

Table 1: Site Characteristics . See appendix B for support documentation

Sited on a flat site?

Sited on a steep slope (5-15%)

Sited on a very steep slope (>15%)

Existing and Proposed Site

Table 2 : Existing and Proposed catchment areas in hectares

Total Development Area

Impermeable Surface 1.0

Permeable Surfaces 0.5

Grass Areas 0.3

It has been assumed that the positively drained areas  will have different 
runoff coefficients depending on the type of surface as follow: 

Connected to Drainage

Proposed Site
0.0300.007

Areas Draining Away from drainage System
0.569

Space for SuDS components?

No

No

Yes

No

0.015

The distribution of catchment areas for existing and proposed site is as per 
table 2 below. See appendix A for details 

Is the site at groundwater flood risk?

Are there contaminated soils on site?

0.000

Existing Site 

Permeable Areas
Self Draining Areas 0.000

0.539
0.569

Site Characteristics

Soil permeability? -  See appendix B for results

2.1

TOPIC QUESTION ANSWER

Yes

No

NoIs the site near to designated sites and priority habitats?Protected species or habitat

Flood Plain

The site background is clearly identified through answers to the questions in 
table 1  below. 

Is the site located in the flood plain?

Is the site within a SPZ 3?

Is the development in a high risk flooding area?

Source Protection Zone

Soils and Geology 

Space constraints

Topography 

Groundwater

Runoff characteristics

No

No

Contaminated land

2

No

Unknown

2.2

Impermeable Areas
Description

2.3

0.562
0.000
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Evaluation of Discharge Point

1. into the ground (infiltration);
2. to a surface water body;
3. to a surface water sewer, highway drain, or another drainage system;
4. to a combined sewer.

Table 3: Drainage Hierarchy evaluation

Bedrock geology classification

3.2 The discharge point has been evaluated following the NPPG and Building 
regulations. The findings are in table 3 below. 

Is a discharge to a watercourse 
feasible? 

Is a discharge to a surface water 
sewer feasible? 

Is a discharge to a combined sewer 
feasible? 

There is an existing watercourse near the site. It is possible to connect to the watercourse, 
and it is proposed to discharge into this watercourse.

There is no surface water sewer in the proximity to the site.

3.1

The British Geological Society records show that the superficial deposits are Lowestoft 
Formation - Diamicton.

Is infiltration feasible? Infiltration is not possible on this site due to findings on groundwater and soils

3

There is no combined water sewer in the proximity to the site.

Superficial geology classification

Discharge Arrangement

Groundwater 

The British Geological Society records of the site show that it is located within the Gault 
Formation - Mudstone.

The British Geological Survey's  flood risk susceptibility maps show that the development 
has potential for groundwater flooding below ground level. Groundwater levels would 
tend to vary seasonally and are influenced by ground and meteorological conditions and 
proximity to water features.

Landis Top Soil Infiltration

The SuDS design takes into account Building Regulations Section H3 and the  
National Planning Practice Guidance. The aim is to discharge surface water 
run-off as high up the drainage hierarchy, as reasonably practicable:

The SOILSCAPE's records of the site show that it is located within an area of slightly 
impeded drainage soils.
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Existing and Proposed Peak Run-off Calculations

Table 4: Peak run-off rate calculation method for existing site

Calculation Method

Table 5: Runoff discharge rate control

Control Used Description of runoff discharge

Run-off flows

Method Used

The size of the SuDS has been calculated for all events up to the 1 in 100 
including an allowance for climate change of 40%. As per tables above, it is 
proposed to discharge at a rate of 1 l/s. See table 6 for values and appendix C 
for calculations.

This is a brownfield site, runoff rates are calculated in accordance with best practice 
simulation modelling and using the modified rational method 

The peak discharge rate has been taken as 0.7 l/s as it is not possible to reduce it to the 
Greenfield Qbar rate

 

The runoff flow produced by the development will be controlled as per table 
5.

The peak discharge rate has been reduced to Brownfield pre-development 1 in 1 flow

4.2

X

 

 

This is a brownfield site where the pre-development drainage isn’t known. The runoff 
rates are  calculated using the Greenfield model with soil type 5

Report 124 Flood Estimation for Small Catchments  method has been used to estimate 
the site peak flow rates

 

The peak discharge rate has been reduced by 60% from the existing Brownfield pre-
development 1 in 2 flow rate

X The peak discharge rate has been reduced to Greenfield Qbar flow

Water will be discharged into the ground via a SuDS as described in table 6 below

 

4.3

Peak Runoff 

The current site is a Greenfield. The peak runoff rate for the existing site was 
calculated as per table 4 and discharge rates as per table 5.

4

4.1
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Table 6: Peak discharge rates for SuDS

Qbar
1 in 1
1 in 2

1 in 30
1 in 30 + CC

1 in 100 
1 in 100 + CC

0.00
1.20

1.04.70 0.0000

Peak Runoff 4

0.10

N/A

0.00

N/A

1.0

Return Period Event

Discharge Rate 
(l/s)

N/A N/A 1.0 0.0000
0.00003.30

N/A 1.0N/A 0.0000

0.00 1.0 0.0000

Infiltration Rate 
(m/hr)Existing 

Greenfield 
Existing 

Brownfield
Proposed

1.0 0.00001.10
0.00001.30
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Proposed Sustainable Drainage System

Table 7: Evaluation of SuDS and Proposed Drainage System

Living Roofs
Green Roof

Green Blue Roof

Basins and Ponds
Rainwater Gardens

Rainwater Planters

Constructed Wetlands

Balancing Pond

Detention Basins

Retention Ponds

Filters and Swales
Filter Strips

Swales

Infiltration Devices
Soakaways Crates

Deep Boreholes

Infiltration Trenches

Infiltration Basin

Permeable Surfaces
Permeable Surfaces

Filter Drains

Tanked System
Storage Crates

Oversized Tanks

Oversized Pipes

Blue Roof

Water Havesting 

No No X

Yes Yes X

No No X

Yes No XLeast 
Sustainable

Yes No X

X X

Yes Yes X X

No No X X

No No X X X

Yes Yes X

No No X X X

X X

X X X

X

No No X X X

Yes No

X X

Yes No

X

X

X X X

Yes Yes X X X

X X X

Pollution 
Reduction

Lanscape & 
Wildlife 
Benefit

Proposed Sustainable Drainage 5

Flood 
Reduction

Most 
Sustainable

SuDS Technique Feasible Proposed

5.1 The following sustainable drainage systems have been used for this site. The 
drainage design uses these drainage system through out the site. See table 7 
for details. 

Yes Yes

No No X

No No X

No No X

No No X

X

X

X

X X

No No X

No No X
X

X

X

X

X
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Proposed Sustainable Drainage 5

The drainage calculations demonstrate:
- No flooding occurs for the 1 in 30 storm events.
- Any flooding for the 1 in 100 year + 40% climate change event can be safely 
contained on site

5.4 The proposed drainage strategy presents one possible solution to 
demonstrate that the development can be sustainably drained, to comply 
with the requirements of the NPPF.  Other solutions may be feasible and may 
prove to be better suited to the site.  These will become apparent during the 
detailed design stage.  The strategy above should not therefore be 
interpreted as the definitive scheme solution.  

5.3

5.2 The location and details of the SuDS can be seen drainage layouts in appendix 
D. Calculations are in appendix C.
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Management of Exceedance Flows

Water Quality Assessment

Table 8: Pollution Hazard Indices

Table 9: SuDS Mitigation Indices for worst case**

Pollution
Hazard 
Level

Land Use

The drainage network has been designed to attenuate surface runoff for all 
events up to and including the 1% AEP + CC(1 in 100 years). However 
consideration has been given to what may happen when the design capacity 
of the surface water drainage network is exceeded.  Surface water will flow to 
the lowest points within the site. The flood risk to the buildings would 
therefore remain low. See appendix D. 

Proposed Sustainable Drainage 5

5.6 The pollution hazard indices for this development has been taken from the 
CIRIA C753 publication ‘The SuDS Manual’ – Table 26.2. The tables below 
shows the mitigation measure for the highest pollution hazard indices 
presented in the development. 

0.6 0.45

Residential roofs 0.2

0

0.4

 

 

0.05

0.4

 

 

TOTAL 0.7

HydrocarbonsMetals
Total Suspended

Solids (TSS)

5.5

Very low

Low

 

 

0.2

0.5

 

 

Individual property driveways, residential car parks, low traffic roads (e.g. cul 
de sacs, home zones and general access roads) and non-residential car 

parking with infrequent change (e.g. schools, offices) i.e. <300 traffic 
movements/day

0

5.7 It is demonstrated that the proposed sustainable systems exceeds the 
required pollution indices and provides sufficient treatment as part of the 
surface water management train in accordance with the 2015 SuDS Manual 
(CIRIA C753) 

0    

0.950.951.05TOTAL
** Values already reduced as per CIRIA C753

Permeable paving

Pond

0

0.7

0.35

 

0.6

0.35

 

0.7

0.25

 

Type of SuDS
Total Suspended

Solids (TSS)
Metals Hydrocarbons
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Maintenance and Management plan responsibility

The SuDS will be maintained by The Owner the property 

Maintenance and Management plan for proposed SuDS

6.1

6.2

Maintenance and Management Plan 6

The maintenance and Management Plan Guidance from the SuDS Manual, 
CIRIA C753 (CIRIA, 2015) is to be followed for the effective maintenance of 
the proposed SuDS techniques outlined above.  The maintenance for SuDS 
structures are as follow: 
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Maintenance and Management Plan 6
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Maintenance and Management Plan 6
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Maintenance and Management Plan 6
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GEOLOGY - BEDROCK - Gault Formation - Mudstone

GEOLOGY - SUPERFICIAL DEPOSITS
Lowestoft Formation - Diamicton

SITE GEOLOGY



SITE HYDROGEOLOGY

Main River Map

Site location

Site location



SITE SURFACE WATER FLOOD RISK
High risk means a chance of flooding greater than 3.3% (1:30) 
Medium risk means a chance of flooding of btw 1% (1:100) and 3.3%
Low risk means  a chance of flooding of btw 0.1% (1:1000) and 1%
Flooding from surface water is difficult to predict as rainfall location and
volume are difficult to forecast. In addition, local features can greatly affect
the chance and severity of flooding

Site location

Site location



RIVER AND SEA FLOOD RISK MAP
● High - greater than or equal to 1 in 30 (3.3%) chance of flooding in any year 
● Medium ‒ Less than 1 in 30 (3.3%) but greater than or equal to 1 in 100 (1%) chance of flooding in any given year 
● Low ‒ Less than 1 in 100 (1%) but greater than or equal to 1 in 1000 (0.1%) chance of flooding in any given year 
● Very low ‒ less than 1 in 1000 (0.1%) chance of flooding in any given year

Site location

Site location



MAGIC RESULTS

Site location



GROUND WATER FLOOD RISK

SOILSCAPES MAP

Site location
Class: C
Potencial



Flood map for planning
Your reference Location (easting/northing) Created
Unspecified 517620/232154 12 August 2025 02:10

Your selected location is in flood zone 1, an area with a low
probability of flooding.

You will need to do a flood risk assessment if your site is any of the following:

bigger than 1 hectare (ha)
in an area with critical drainage problems as notified by the Environment
Agency
identified as being at increased flood risk in future by the local authority's
strategic flood risk assessment
at risk from other sources of flooding (such as surface water or reservoirs)
and its development would increase the vulnerability of its use (such as
constructing an office on an undeveloped site or converting a shop to a
dwelling)

Notes

The flood map for planning shows river and sea flooding data only. It doesn't
include other sources of flooding. It is for use in development planning and flood
risk assessments.

This information relates to the selected location and is not specific to any property
within it. The map is updated regularly and is correct at the time of printing.

Flood risk data is covered by the Open Government Licence which sets out the
terms and conditions for using government data. https://
www.nationalarchives.gov.uk/doc/open-government-licence/version/3

Use of the address and mapping data is subject to Ordnance Survey public
viewing terms under Crown copyright and database rights 2025 AC0000807064. 
https://flood-map-for-planning.service.gov.uk/os-terms

• 
• 

• 

• 
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This plan is provided by Anglian Water pursuant its obligations under the Water Industry Act 1991 
sections 198 or 199. It must be used in conjunction with any search results attached. The information 
on this plan is based on data currently recorded but position must be regarded as approximate. 
Service pipes, private sewers and drains are generally not shown. Users of this map are strongly 
advised to commission their own survey of the area shown on the plan before carrying out any works. 
The actual position of all apparatus MUST be established by trial holes. No liability whatsoever, 
including liability for negligence, is accepted by Anglian Water for any error or inaccuracy or omission, 
including the failure to accurately record, or record at all, the location of any water main, discharge 
pipe, sewer or disposal main or any item of apparatus. This information is valid for the date printed. 
This plan is produced by Anglian Water Services Limited (c) Crown copyright and database rights 2025 
Ordnance Survey AC0000813445.This map is to be used for the purposes of viewing the location of 
Anglian Water plant only. Any other uses of the map data or further copies is not permitted. This notice 
is not intended to exclude or restrict liability for death or personal injury resulting from negligence.
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*(Colour denotes effluent type)

Decomissioned Pumping Station

Date: 05/08/25 Scale: 1:1250 Map Centre: 517663,232284(c) Crown copyright and database rights 2025 Ordnance Survey AC0000813445 Data updated: 01/07/25 Our Ref: 1842899 - 1 Wastewater Plan A4
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Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

Manhole Reference Liquid Type Cover Level Invert Level Depth to Invert
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
20.000
0.400
1.000
6.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Inverts
0.200
1.200
✓
✓

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

FSR Region
M5-60 (mm)

RaƟo-R
Summer CV

Winter CV
Analysis Speed

Skip Steady State

FSR
Singular
England and Wales
20.000
0.400
1.000
1.000
Normal
x

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

StarƟng Level (m)
Check Discharge Rate(s)

1 year (l/s)
2 year (l/s)

30 year (l/s)
100 year (l/s)

Check Discharge Volume

240
0.0

✓
1.1
1.2
3.3
4.7
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
2

30
30

100
100

0
0
0

35
0

40

0
0
0
0
0
0

0
0
0
0
0
0

Pre-development Discharge Rate

Site Makeup
GreenĮeld Method

PosiƟvely Drained Area (ha)
SAAR (mm)

Soil Index
SPR

Region
Growth Factor 1 year
Growth Factor 2 year

GreenĮeld
IH124
0.569
580
3
0.37
5
0.87
0.89

Growth Factor 30 year
Growth Factor 100 year

BeƩerment (%)
QBar

Q 1 year (l/s)
Q 2 year (l/s)

Q 30 year (l/s)
Q 100 year (l/s)

2.55
3.56
0
1.3
1.1
1.2
3.3
4.7

GREENFIELD
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
20.000
0.400
1.000
6.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Inverts
0.200
1.200
✓
✓

SimulaƟon Seƫngs

Rainfall Methodology
Rainfall Events

FSR Region
M5-60 (mm)

RaƟo-R
Summer CV

Winter CV
Analysis Speed

Skip Steady State

FSR
Singular
England and Wales
20.000
0.400
1.000
1.000
Normal
x

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

StarƟng Level (m)
Check Discharge Rate(s)

1 year (l/s)
2 year (l/s)

30 year (l/s)
100 year (l/s)

Check Discharge Volume

240
0.0

✓
0.0
0.0
0.0
0.1
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
2

30
30

100
100

0
0
0

35
0

40

0
0
0
0
0
0

0
0
0
0
0
0

Pre-development Discharge Rate

Site Makeup
BrownĮeld Method
GreenĮeld Method

PosiƟvely Drained Area (ha)
SAAR (mm)

Soil Index
SPR

Region
Growth Factor 1 year

BrownĮeld
GreenĮeld
IH124
0.007
580
5
0.37
5
0.87

Growth Factor 2 year
Growth Factor 30 year

Growth Factor 100 year
BeƩerment (%)

QBar
Q 1 year (l/s)
Q 2 year (l/s)

Q 30 year (l/s)
Q 100 year (l/s)

0.89
2.55
3.56
0
0.0
0.0
0.0
0.0
0.1

BROWNFIELD
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
20.000
0.400
1.000
6.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

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

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Inverts
0.200
1.200
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

EasƟng
(m)

Northing
(m)

Depth
(m)

1
AƩenuaƟon basin
3

0.038 6.00 54.000
54.000
54.000

450 -13.248
55.403

121.928

56.111
55.260
54.835

0.600
0.700
0.800

Links (Input)

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)

1.000
1.001

1
AƩenuaƟon basin

AƩenuaƟon basin
3

10.000
10.000

0.012
0.012

53.400
53.300

53.300
53.200

0.100
0.100

100.0
100.0

225
150

6.14
6.31

50.0
50.0

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.400
1.000
1.000

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
0.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

1
2

30
30

100
100

0
0
0

35
0

40

0
0
0
0
0
0

0
0
0
0
0
0

Node AƩenuaƟon basin Online OriĮce Control

Flap Valve
Downstream Link

Replaces Downstream Link

x
1.001
x

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

53.300
0.150
1.0

Diameter (m)
Discharge Coeĸcient

0.036
0.600
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Node AƩenuaƟon basin Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
1.00

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

53.300
152

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000 80.0 0.0 0.300 80.0 0.0 0.310 0.0 0.0

Approval Seƫngs

Node Size
Node Losses

Link Size
Link Length

x
x
x
x

Coordinates
Crossings

Cover Depth
Backdrops

x
x
x
x

Full Bore Velocity
ProporƟonal Velocity

Surcharged Depth
Flooding

x
x
x
x

Time to Half Empty
Return Period (years)

Discharge Rates
Discharge Volume

✓
10
x
x



Rida Reports Limited File: Bedford Road, South of Pinchgut Hall, SG5 3RS.pfd
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Results for 1 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 53.459 0.059 6.0 0.0093 0.0000 OK

15 minute summer 1 1.000 AƩenuaƟon basin 6.0 1.477 0.124 0.0488

240 minute summer AƩenuaƟon basin 160 53.356 0.056 1.9 4.4858 0.0000 OK

240 minute summer AƩenuaƟon basin 1.001 3 0.5 0.424 0.032 0.0124 6.3

240 minute summer 3 160 53.218 0.018 0.5 0.0000 0.0000 OK
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 53.465 0.065 7.7 0.0104 0.0000 OK

15 minute summer 1 1.000 AƩenuaƟon basin 7.7 1.558 0.159 0.0602

180 minute summer AƩenuaƟon basin 124 53.369 0.069 2.8 5.5035 0.0000 OK

180 minute summer AƩenuaƟon basin 1.001 3 0.6 0.442 0.036 0.0136 7.1

180 minute summer 3 124 53.220 0.020 0.6 0.0000 0.0000 OK
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 53.488 0.088 14.6 0.0140 0.0000 OK

15 minute summer 1 1.000 AƩenuaƟon basin 14.6 1.759 0.301 0.1077

180 minute summer AƩenuaƟon basin 132 53.431 0.131 5.2 10.5026 0.0000 OK

180 minute summer AƩenuaƟon basin 1.001 3 0.9 0.497 0.054 0.0179 13.2

180 minute summer 3 132 53.224 0.024 0.9 0.0000 0.0000 OK
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Results for 30 year +35% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 53.502 0.102 19.7 0.0163 0.0000 OK

15 minute summer 1 1.000 AƩenuaƟon basin 19.7 1.860 0.405 0.1478

240 minute summer AƩenuaƟon basin 168 53.480 0.180 5.9 14.3984 0.0000 SURCHARGED

240 minute summer AƩenuaƟon basin 1.001 3 1.1 0.524 0.064 0.0203 19.1

240 minute summer 3 168 53.226 0.026 1.1 0.0000 0.0000 OK
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

15 minute summer 1 10 53.500 0.100 18.9 0.0159 0.0000 OK

15 minute summer 1 1.000 AƩenuaƟon basin 18.9 1.850 0.389 0.1414

180 minute summer AƩenuaƟon basin 140 53.474 0.174 6.8 13.9287 0.0000 SURCHARGED

180 minute summer AƩenuaƟon basin 1.001 3 1.0 0.521 0.063 0.0200 16.9

180 minute summer 3 140 53.226 0.026 1.0 0.0000 0.0000 OK
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

Discharge
Vol (m³)

180 minute summer 1 144 53.549 0.149 9.5 0.0237 0.0000 OK

15 minute summer 1 1.000 AƩenuaƟon basin 26.5 1.950 0.544 0.2030

180 minute summer AƩenuaƟon basin 144 53.549 0.249 9.5 19.9421 0.0000 SURCHARGED

180 minute summer AƩenuaƟon basin 1.001 3 1.3 0.553 0.077 0.0230 21.9

180 minute summer 3 144 53.228 0.028 1.3 0.0000 0.0000 OK
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By Ch'dDate
1 4

2

2

3

3

3

1

4

3

5

Proposed Drainage Strategy

A1 P1

1. All dimensions are in millimetres and levels in m AOD 
unless stated otherwise.

2. Do not scale. If in any doubt, consult Engineer.

3. Read in conjunction with the architects and engineers 
schedule drawings.

4. Check inverts and sizes of existing pipes prior to the 
commencement of any work. Report any discrepancies 
to the engineer and await instructions.

5. The location of  services is shown as indicative. This 
drawing should be read in conjunction with the utilities
drawings. No warranty to their accuracy can be given. The
contractor shall take all necessary measures to satisfy 
himself as to the location of the existing services and 
connection points. Excavation should be undertaken in 
compliance with HSG47.

6. Concrete structures design sulphate class and ACEC
concrete class unknown.

7. Pipework to be 110mm Thermoplastics U-PVC
(Polypipe or similar) installed at levels marked on this
drawing UNO. Pipe bedding should be class Z in pipes
within 1.5m of the building or shallower than 700mm
below ground level. For all other areas the pipe bedding
should be class S.

8. Joints and fittings for gravity sewers shall comply with
the relevant provisions of BS EN 1401-1, BS EN 1852 and 
BS EN 12666-1. Pipes shall have a limit of 6%
deformation. Pipes shall be SN8 ring stiffness and
stamped accordingly. Pipe sections shall not be longer
than 3m.

9. Plastic chambers and rings, including demarcation 
chambers,shall comply with BS EN 3598-1 or BS EN
13598-2 as appropriate.

10. Inspection chamber covers and frames shall comply
with the relevant provisions of BS EN 124 and should be
double sealed. 

11. All inspection chamber covers shall be the 
non-ventilating type and shall have closed keyways.

12. Testing of pipelines should be as follow:

Gravity Pipework: Air pipe testing. Pipework should 
withstand a pressure of 100mm water gauge and this 
should not fall by more than 25mm in a 5minute period. 
However where traps or gullies are connected they should
withstand a pressure of 50mm water gauge and this
should not fall by more than 12mm in a 5minute period. It
is recommended that pipework installations are tested in 
sections rather than waiting to complete in one operation.

13. Manhole covers to be set square to the building.
Covers of existing manholes to be adjusted to match final
ground levels.

14. Granular Bedding for pipes shall be constructed by 
spreading and compacting granular bedding material over 
the full width of the pipe trench. After the pipes have been
laid, additional granular material shall, if required, be
placed and compacted equally on each side of the pipes
and, where practicable, this shall be done in sequence
with the removal of the trench supports.

PRELIMINARY

FLOOD RISK ASSESSMENT & DRAINAGE STRATEGIES

Bedford Road, South of Pinchgut Hall, SG5 3RS

1:150
Revision:Drawing No:Project No:Print Size: Scale:

0895 003

KEY

Proposed Surface Water Sewer Pipe

Exceedance Flows

Linear Drainage Channel

Existing  Ditch / WatercourseSWSW

Silt Trap (S) / Rodding Eye (RE)

6.
84

1 
m

7.577 m

3.753 m

1.
51

0 
m

RE01

RE02

RE03

S05

S01

S06

S02

S04

S07

Linear drainage channel

79.97 sq m

8.338 m

Flow control
Orifice: 36 mm
Discharge rate: 1 l/s

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

S
W

Proposed Outfall
Existing stream

Depth of existing stream / ditch to be
confirmed. Estimated at 53.4mAOD.

Proposed connection depth:
53.5mAOD

Outfall pipe to be fitted with
non-return valve.

Proposed Pond - d etention basin

This proposed feature can be used for attenuation storage of the
roof run-off, prior to discharging at a controlled rate into the
existing ditch with overflow pipe.

Net volume of the pond required for storage: 
Superficial area: 80 sq m
Depth: 0.3 m
Storage volume: from 16 to 24 m3 

Depth of pond to be designed to include: 
100mm freeboard
300mm net depth used for attenuation storage
Remaining depth as per landscaping requirements

This data is only for drainage and attenuation requirements
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Proposed areas of flat green roof

Proposed permeable paving
surface, subject to Architect
recommendation

Proposed green roofs to
discharge into proposed
below ground network
with rain water down
pipes / outlets. Refer to
typical details

Rainwater butts and/or
rainwater planters could
be installed adjacent to
the rainwater downpipes
to re-use within
landscaping. Refer to
details

Rainwater butts and/or
rainwater planters could
be installed adjacent to
the rainwater downpipes
to re-use within
landscaping. Refer to
details

Perforated pipe in permeable
paving sub-base to connect to
below ground network, subject
to shallow infiltration tests
being carried out
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Bedford Road, South of Pinchgut Hall, SG5 3RS

Road formation.

Carriageway construction.
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Suitable selected
excavated material
backfill.

Series 600 class 8 to S.H.W.
clause 503.3(iv), which is a class
1, 2 or 3 material (as above) but
must not have a nominal size
greater than 40mm.

Under verges/footway.

General granular fill to series 
600 class 1,2 or 3 eg. hardcore/
rejects/recycled aggregates/6F2.
No fines, frozen material or 
vegetative material.

Coarse granular aggregate to BS
EN13242 and S.H.W. clause
503.3(i) eg. 4/10 single sized bedding
shingle.

X + 600mm max
X + 300mm min Y = X/6 or 100mm min

Cover more than 600mm Cover more than 900mm

Topsoil/footway
construction to
specified depth.

Finished road level

Y
X

50

Granular Surround
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Backfill

150mm Concrete slab 
with 1 layer A393 mesh.

Concrete Protection for Pipes Laid at Shallow Depths
Cover <  600mm

Compressible material

300

min bearing on
original ground

300

min bearing on
original ground

Pipe

 Pipe Bedding Detail Type S

Y
X
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Topsoil/footway construction
to specified depth

X + 600mm Max
X + 300mm Min

Carriageway Construction

Y = X/4 or 150mm min 
under barrel or collar

Notes:

1. Backfilling shall not be carried out 
unitl after the concret has cured.

General granular fill to series 
600 class 1,2 or 3 eg. hardcore
/regjects/recycled aggregates
/6F2 etc. No fines, frozen material 
or vegeative materials.

ST2 concrete in compliance with 
clause 2602. Bed and surround 
interrupted at each joint see below 
detail.

Joints for concrete encased pipes

Movement joint of 15mm thick compressible 
board complying with clause 1015, provided 
at each socket or sleeve joint.

 Pipe Bedding Detail Type Z

GL

Invert Level

30
0

100 300

150mm Gen 3 concrete 
surround to required depth

Short length of pipe cut to suit

Bedding Type S

Round or square ductile iron cover and frame.

External Rodding Eye Detail

 Silt Trap Plastic

Joints between base and shaft and 
between shaft components to be 
fitted with watertight seals.

Joint to be as close as possible to 
face of chamber to permitt 
satisfactory joint and subsequent 
movement.

Plastic chambers and rings shall comply with 
BS EN 13598-2 and BS EN 13598-2 or have 
equivalent independent approval.

Mortar bedding and haunching
to cover and frame to clause E6.7

Precast concrete slab or insitu 
concrete slab to support cover 
and frame

Granular bedding material.

Typical Section in areas subject to vehicle loading

Min. internal dimensions 450mm Ø 
or 450mm x 450mm.

Flexible Seal.

Temporary cap shaft during
construction

Sited in domestic driveways or footways

Min. internal dimensions 450mm Ø 
or 450mm x 450mm.

Mortar bedding and haunching
to cover and frame to clause E6.7

Temporary cap shaft during
construction

Flexible seal

Base 450mm below IL of pipe for
silt trap.

Temporary cap manhole during 
construction.

Mortar bedding and haunching
to cover and frame to clause E6.7

Access opening restricted 
refer to manhole schedule

150mm deep concrete collar

Base unit to have all connections 
with soffit levels set no lower than 
that of the main pipe.

Access opening restricted to 350mm 
Ø or 300x300mm.

Min. internal dimensions 450mm Ø 
or 450mm x 450mm.

Flexible Seal.

Topsoil

Access opening restricted 
refer to manhole schedule

Class B engineering brickwork, 
concrete blocks or precast concrete 
cover frame seating rings.

Cover complying with BS EN124 
Class B125 - For Driveways, Footways 
     and Landscaping Areas

Cover and frame to BS EN124 
Class A15 - For Gardens

Sited in private garden - No loading

Manhole cover to suit BS EN124 loading.
Class D400 - For Highways

Access opening restricted.
Refer to manhole schedule 
for details
Type 1 sub base (thickness varies).

100mm GEN3 concrete surround

Type 1 sub base (thickness varies).

Notes: 
1. Refer to drawing 8193 for base layouts.

Typical Section in areas subject to vehicle loading

500mm Ø 

Flexible seal

Base 150mm below IL of pipe for
silt trap

150mm concrete surround

Base unit to have all connections 
with soffit levels set no lower than 
that of the main pipe

Class B engineering brickwork, 
concrete blocks or precast concrete 
cover frame seating rings

Manhole cover to suit BS EN124 loading
Class D400 - For Highways
Clear opening: 500x500mm

Flexible seal

150mm concrete surround

Manhole cover to suit BS EN124 loading
Class B125 - For Driveways, Footways 
     and Landscaping Areas
Clear opening: 500x500mm

500mm Ø 

Sited in domestic driveways or footways

Concrete surround

Plastic chambers and rings shall comply with 
BS EN 13598-2 and BS EN 13598-2 or have 
equivalent independent approval

Mortar bedding and haunching
to cover and frame to clause E6.7

Precast concrete slab or insitu 
concrete slab to support cover 
and frame

Temporary cap manhole during 
construction.

Joint to be as close as possible to 
face of chamber to permitt 
satisfactory joint and subsequent 
movement.

Joints between base and shaft and 
between shaft components to be 
fitted with watertight seals.

Temporary cap manhole during 
construction.

Mortar bedding and haunching
to cover and frame to clause E6.7

150mm deep concrete collar

Orifice level and dims as per GA drg
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Flexible seal

150mm concrete surround500mm Ø 

Sited in soft landscaped areas

Temporary cap manhole during 
construction.

Mortar bedding and haunching
to cover and frame to clause E6.7

100mm deep concrete collar 20
0

Manhole cover to suit BS EN124 loading
Class A15 - For Gardens
Clear opening: 500x500mm

Weir level as per GA drawing

Weir level as per GA drawing

Weir level as per GA drawing

Plan view
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Overflow weir
and orifice

NOTES:
1. Refer to GA drg for pipe layout.
2. Chamber can be fabricated by Selel Environmental UK.

Main Flow

Main Flow

Where chambers are postioned on 
90° corners, always use the main 
channelbu fitting a 45° bend on the 
inlet and outlet.

Joint to be as close as possible to face 
of chamber to permitt satisfactory joint 
and subsequent movement.

Fleible inlets/outlets and or bend (max
angle 45°).

Unused inlets to be sealed and 
watertight.

Where a bend is used immediatly
outside the manhole, this may be 
used as a rocker pipe.

Flexible inlets/outlets and/or bend 
(max angle 45°) to facilitate connection.

 Chamber Type 3 Base Layouts

Detail A
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BLOCK PAVEMENT (OPTION 1 & 2)

OPTION 1 OPTION 2
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NOTES

1.0  BLO
supported
restrained
e.g. by us
Mortar fo
For exam

2.0  SUR
pavemen
equipmen
achieved
level lies 
Stones sh
laying/rol

Bedding

Block bedded using epoxy mortar

Note 2.0

Pavement
(constructi

R20 dowel bars x 400lg @
300 ctrs with plastic sleeves

Movement Joint sealant
to comply with EN14188-1,2 & 3

Sub-base
Type 1 DOT

Sub-base
Type 1 DOT

Sub-base
Type 1 DOT

Concrete bed & haunch
min.  compressive strength
25 N/mm² (C25 concrete)

Concrete bed & haunch
min.  compressive strength
25 N/mm² (C25 concrete)

Concrete bed & haunch
min.  compressive strength
25 N/mm² (C25 concrete)
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Load Class
X
Y
Z
Y
Y

Minimum 100
Full Channel Height
100
35

100

150

150
35
60

150

150
35
60

35
60

A15 B125 C250 D400*

Dimensions (mm)

Maximum
Dimensions (mm)

+

250

250

Minimum Dimensions of Concrete Surround

(Less Y2 where necessary) * 
   
   
+ 
   

35

F900
300

300

35

8341 - Linear Drainage Channel Detail (Steel)

Proposed Attenuation / Detention Pond

200mm

Min 300mm net
storage depth

100mm
freeboard

Impermeable liner

Depth of permanent water per
landscape architects requirements

Radmat ProTherm XENERGY™ MinK Water Flow Reducing Layer

in accordance with Radmat NBS specification J31/130 & 354

Radmat ProTherm G XENERGY™ ULTRA™ (XPS) Extruded

Polystyrene Insulation Boards to achieve required U-value in accordance

with Radmat NBS specification J31/130 & 340

Radmat PermaQuik PQ6100 Hot Melt Waterproofing System

in accordance with Radmat NBS specification J31/130 & 353

Structural Deck prepared in accordance with

Radmat NBS Specification J31/110

Radmat Protection Sheet in accordance with Radmat NBS

specification J31/780

Radmat MedO D25 Drainage & Reservoir Board in accordance with

Radmat NBS specification Q37/350 & 780

Radmat MedO GM20 Extensive Growing Media in accordance with

Radmat NBS specification Q37/390 & 790

Radmat MedO SedumPlus Pre-Grown Blanket in accordance with

Radmat NBS specification Q37/400 & 800

Gravel Fire & Vegetation Break, 500mm wide by 50mm deep, comprising 20-40mm Rounded Washed Stone or concrete paver. Fire

Breaks to be installed at all external wall abutments and through deck penetrations i.e. rooflights, outlets etc.  Subject to agreement by

the Fire Officer/Fire Consultant it may be possible to reduce the Fire & Vegetation Break to 300mm. On larger areas roofs install

1000mm Fire & Vegetation Breaks every 40 linear meters. All in accordance with Radmat NBS

specification Q37/440

Gravel Stop Retention

Barrier

Radmat MedO G11 Filtration Fleece in accordance with Radmat

NBS specification Q37/360 & 770

Min. 70mm Post-Settlement
Substrate Depth

PermaQuik Inverted Extensive Green Roof
Build-up

Rainwater Planter

Rainwater Butt

Permeable paving (BodPave or similar approved) for
infiltration


