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𝑄𝑏𝑎𝑟𝑟𝑢𝑟𝑎𝑙 = 0.00108(0.1 × 𝐴𝑅𝐸𝐴)0.89 × 𝑆𝐴𝐴𝑅1.17 × 𝑆𝑃𝑅2.17 𝑚3/𝑠 

 

 



Greenfield runoff rates from the site – simulation criteria 

Rainfall Data FSR 

Area 0.085ha 

SAAR 730 

SOIL 0.470 

Region Region 4 

Urban % 0 

 

Return Period Greenfield Runoff Rate (l/s) 

1 in 1 Year 0.4 

1 in 2 Year (QBAR) 0.4 

1 in 30 Year 0.8 

1 in 100 Year 1.1 

 



 

 

SUDS DRAINAGE HIERARCHY  

 Suitability Comment 

 

1. Store rainwater for later use ✓ 

Rainwater harvesting for the proposed development should be 

considered by a specialist at the detailed design stage. There 

are plot scale opportunities for rainwater harvesting measures 

such as water butts and these should be implemented where 

practical. The captured rainwater could be re-used throughout 

the landscaping on site. 

2. 

Use infiltration techniques, 

such as porous surfaces in 

non-clay areas 

x 

The British Geological Survey's (BGS) mapping shows 

superficial deposits at the site location comprised of Till - 

diamicton. The bedrock underlying the site is indicated to be 

Alveley Member, comprised of sandstone. A review of BGS 

onshore borehole records in the vicinity of the site generally 

shows the presence of “Sandy Clay”, “Clay”, and “sandstone” 

(borehole references: SP09SW467, SP09SW945, SP09SW260). 

Furthermore, space on site is very limited for infiltration SuDS 

features due to the need to allow for a minimum of 5m buffer 

distance to any structures. 

As such, based on this online mapping infiltration of surface 

water runoff is not expected to be a viable method of discharge 

for the proposed development. It is recommended that 

infiltration tests in accordance with BRE 365 are carried out at 

the detailed design stage, and this SWDS should be refined in 

light of these tests. 

3. 

Attenuate rainwater in ponds 

or open water features for 

gradual release 

x/✓ 

Space on site is limited for above ground SuDS. It is not 

expected that features such as basins, swales, or ponds would 

be practical given the slope and arrangement of the site. 



 

 

 

 

 

 

Smaller scale features such as bioretention areas could be 

incorporated as a source control measures prior to a entering 

the subsurface piped network. 

4. 

Attenuate rainwater by 

storing in tanks or sealed 

water features for gradual 

release 

✓ 

Attenuation can be provided in the form of a below ground 

geocellular crate system, Type C Permeable Paving, or in the 

subsurface piped network itself through manholes and 

oversized pipes. 

5. 
Discharge rainwater direct to 

a watercourse 
x 

 The nearest watercourse is the Wednesbury Old Canal, 

located approximately 1,300m west of the site location. 

6. 
Discharge rainwater to a 

surface water sewer/drain 
x 

A CCTV drainage survey has been undertaken by BogStandard 

Drainage in October 2022. The CCTV survey does not identify 

any surface water infrastructure within the site boundary.  

7. 
Discharge rainwater to 

Combined Sewer 
✓ 

A CCTV drainage survey has been undertaken by BogStandard 

Drainage in October 2022. The CCTV survey identifies a 

combined sewer network on site, which outfall to an existing 

Sever Trent combined public sewer to the rear of the site 



 

• 

• 

• 

• 

 



Catchment Area Simulation Parameters 

Rainfall Data FSR 

Total Area 0.085 Ha 

M5-60 19.6mm 

Ratio R 0.400 

Return Periods 1, 30, 30+35% for climate change, 
100, 100 +40% for Climate Change. 

Summer and Winter 

Storm Durations 15, 30, 60, 120, 240, 360, 480, 960, 
1440 minute 

Volumetric Runoff Coefficient 0.9 (summer and winter storms) 

Percentage Impervious 100% 

Time of Concentration 5 minutes 
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Land Use 
Pollution 
Hazard Level 

Total Suspended 
Solids (TSS) 

Metals Hydrocarbons 

Residential 
Roofs 

Very Low 0.2 0.2 0.05 

Low Traffic 
Roads 

Low 0.5 0.4 0.4 

 

 

 

 
Total Suspended 
Solids (TSS) 

Metals Hydrocarbons 

Bioretention 
System 

0.8 0.8 0.8 

Permeable 
Paving 

0.7 0.6 0.7 
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LEGEND
PROPOSED SURFACE WATER DRAIN

SURFACE WATER MANHOLE/
INSPECTION CHAMBER

GEOCELLULAR ATTENUATION TANK

EXISTING COMBINED SEWER

PROPOSED SLOT DRAIN

PETROL INTERCEPTOR MANHOLE

PROPOSED HYDROBRAKE MANHOLE

EXCEEDANCE FLOW ROUTE

RAISED PLANTER BIORETENTION
SYSTEM

TYPE C PERMEABLE PAVING
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HIGH STREET
SURFACE WATER RUNOFF
FROM ROOF AREAS TO BE

ROUTED TO RAINWATER
DOWNPIPES AND INTO

SUBSURFACE SURFACE
WATER DRAINAGE NETWORK.

HYDROBRAKE MANHOLE
PEAK FLOW RATES

RESTRICTED TO 1.0 L/S

PROPOSED CONNECTION TO
EXISTING SEVERN TRENT

PUBLIC COMBINED WATER
SEWER.

EXISTING OUTFALL TO BE
USED WHERE PRACTICAL.

ASSUMED IL: 158.75

GEOCELLULAR ATTENUATION TANK
CL: 161.00
BL: 158.90

DIMENSIONS: 5m (l) x 10m (w) x 1m (h)
POROSITY: 95%
VOLUME: 47.5m3

SURFACE WATER RUNOFF
FROM ROAD/PARKING AREAS

TO BE CAPTURED VIA
PERMEABLE PAVING AND

SLOT DRAINS AND ROUTED
INTO SUBSURFACE SURFACE
WATER DRAINAGE NETWORK.

CL: 160.00
IL: 159.00

CL: 161.00
IL: 158.85

CL: 161.00
IL: 159.20

RWP

RWP

RWP

RWP

RWP

FFL minimum 150mm
above ground levels

TYPE C PERMEABLE PAVING

PRELIMINARY DRAWING
FOR PLANNING ONLY - NOT FOR

CONSTRUCTION

CLIENT:

SITE:

DRAWING:

DRAWING NUMBER:

DATE:

DRAWN BY:

REV:

DRAWING SCALE:

NOTES:
1. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH

ALL RELEVANT REPORTS, PLANS AND
ARCHITECTURAL DRAWINGS

2. THIS DRAWING SHOULD NOT BE SCALED. THERE
SHOULD BE NO RELIANCE ON THIS DRAWING WITH
REGARDS TO DIMENSIONS. ALL DIMENSIONS SHOULD
BE CONFIRMED ON SITE.

3. ANY DISCREPANCY ON THIS DRAWING SHOULD BE
REPORTED TO AEGAEA IMMEDIATELY FOR
CLARIFICATION.

4. THE CONTRACTOR IS RESPONSIBLE FOR ALL WORKS
AND FOR THE STABILITY, INSTALLATION AND HEALTH
AND SAFETY OF THE WORKS.

5. AEGAEA HAVE PRODUCED THIS DRAWING BASED ON
THE DRAWINGS AND INFORMATION PROVIDED BY THE
CLIENT AVAILABLE AT THE TIME OF PRODUCTION. WE
CANNOT ACCEPT RESPONSIBILITY FOR
DISCREPANCIES RESULTING FROM NEW PLANS/
INFORMATION BEING ISSUED POST-ISSUE OF THIS
DRAWING. THE CONTRACTOR SHOULD REVIEW THIS
DRAWING IN LIGHT OF WIDER SITE INFORMATION
SUCH AS CONTAMINATION, UTILITIES SURVEYS AND
SITE INVESTIGATIONS

6. IT IS THE RESPONSIBILITY OF THE PRINCIPLE
CONTRACTOR TO MAKE THE DESIGNER AND CLIENT
AWARE OF SITE-SPECIFIC RISKS AND HAZARDS THAT
MAY AFFECT THE DRAWING AND SPECIFICATION

396 HIGH STREET, WEST BROM, B70
9LB

PUUC ARCHITECTURAL DESIGN
STUDIOS

SURFACE WATER DRAINAGE
STRATEGY

AEG0680_DR001

05/01/2023

AJB

1:100

ALL LEVELS ARE TO METRES ABOVE
ORDNANCE DATUM (AOD) UNLESS OTHERWISE
SPECIFIED

DISCHARGE FROM SITE TO BE RESTRICTED TO
1.0L/S PRIOR TO DISCHARGE TO EXISTING
COMBINED SEWER.

ATTENUATION STORAGE TO BE PROVIDED IN
GEOCELLULAR ATTENUATION TANK FOR UP TO
AND INCLUDING THE 1 IN 100 YEAR CRITICAL
STORM EVENT (PLUS 40% ALLOWANCE FOR
CLIMATE CHANGE).

DETAILED TOPOGRAPHIC SURVEY /
CONNECTIVITY SURVEY REQUIRED TO
CONFIRM THE LOCATION, LEVEL AND
CONDITION OF ANY EXISTING OUTFALLS AND
THE EXISTING COMBINED SEWEEN. ANY
EXISTING OUTFALLS SHOULD BE REUSED
WHERE PRACTICAL.

APPROVAL AND CONSENT TO DISCHARGE
FROM SEVERN TRENT WATER AND LLFA
REQUIRED.

INFILTRATION TESTING IN ACCORDANCE WITH
BRE 365 SHOULD BE UNDERTAKEN AND THE
SURFACE WATER DRAINAGE STRATEGY
SHOULD BE REFINED AT THE DETAILED DESIGN
STAGE SUBJECT TO INFILTRATION TESTING
RESULTS.

ROOF DRAINAGE SYSTEMS (DOWNPIPES)
SHOWN INDICATIVELY.
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Project Information

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Job Number
7676

Surveyed by (Operator)
MG

Base Unit
AR1L6WK64X

Date
05/10/2022

Client Details:

SIMON BAGRI

Site Details:

396 HIGH STREET
CARTERS GREEN MEDICAL CENTRE
WEST BROMWICH
B70 9QL

Contractor Details:

Bog Standard Drainage
Unit 14, Vauxhall Street
Dudley
West Midlands
DY1 1TA

Office Contact Number: 01384 939393

Purpose of Survey:

COMMERCIAL BUILD OVER SURVEY FOR NEW BUILD OF FLATS
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Page 5 Site Photos

Page 6 Job Summary

Page 7 Survey Run Sheet(Survey 1 - MH1 to OUTFALL)
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Site Drawings/Photos

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Job Number
7676

Surveyed by (Operator)
MG

Base Unit
AR1L6WK64X

Date
05/10/2022

This sketch is not to scale and does not represent the exact routing of the drainage system
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Site Photos

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Job Number
7676

Surveyed by (Operator)
MG

Base Unit
AR1L6WK64X

Date
05/10/2022

Manhole / Access Point: MH1 Internal Manhole / Access Point: MH1 Location
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Report Summary

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Job Number
7676

Surveyed by (Operator)
MG

Base Unit
AR1L6WK64X

Date
05/10/2022

Job Information

Total Distance Surveyed: 59.24 metres

Engineer: MG

Number of Surveys: 3

Number of Surveys grade 4 or above: 0

Job Comments

COMPLETED DOMESTIC CCTV SURVEY ON COMBINED PUBLIC SEWER AT REAR OF PROPERTY
NO RECCOMEMDATIONS NEEDED FOR PIPEWORK
MH2 IS BURIED MAY NEED TO BE UNCOVERED

Section 1 Overview (05/10/2022)
Manholes: MH1 to OUTFALL

Pipe Length: 8.31 metres

Structural Grade: 0

Service Grade: 0

Material: Vitrified clay

Pipe Size: 150mm

Use: Combined

Section 2 Overview (05/10/2022)
Manholes: MH2 BURIED to
OUTFALL

Pipe Length: 34.93 metres

Structural Grade: 0

Service Grade: 2

Material: Vitrified clay

Pipe Size: 150mm

Use: Combined

Section 3 Overview (05/10/2022)
Manholes: MH1 to BR1

Pipe Length: 16 metres

Structural Grade: 0

Service Grade: 4

Material: Vitrified clay

Pipe Size: 150mm

Use: Combined

SEVERN TRENT PUBLIC SEWER
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CCTV Inspection Report

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Surveyed by (Operator)
MG

Job Number
7676

Pipe Length Reference(PLR)
MH1 X

Date
05/10/2022

Pre Cleaned
Not Cleaned

Weather
1 - Dry

Customer Present Service Grade/Structural Grade
0/0

Base Unit
AR1L6WK64X

Section Number
1

Road 396 HIGH STREET 
Place CARTERS GREEN MEDICAL CENTRE
Location WEST BROMWICH

Division 
District 
Location Details 

Purpose 
Duty Combined
Catchment 

Shape/Size 150mm
Material  Vitrified clay
Category 

Start Node MH1
End Node OUTFALL
Total length  8.31 metres

Scale 1:0.44
Direction Downstream

Position Code Description Photo Type/Grade

0.00 MH Start node type, manhole, reference MH1 6950073 Comment / 0
0.00 WL Water level 15% height/diameter 6950080 Comment / 0

0.40 CN Connection other than junction at 2 o'clock, diameter 100mm 6950082 Comment / 0

2.29 JN Junction at 1 o'clock, diameter 100mm 6950084 Comment / 0

5.74 WL Water level 25% height/diameter 6950086 Comment / 0

8.31 MHF Finish node type, manhole, reference MH2 6950091 Comment / 0

Start Node Ref:MH1 | I/L : metres | Depth: 1.96 metres

End Node Ref:OUTFALL | I/L : metres
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CCTV Inspection Photos

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Job Number
7676

Surveyed by (Operator)
MG

Base Unit
AR1L6WK64X

Date
05/10/2022

Start node type, manhole, reference MH1 Water level 15% height/diameter

Connection other than junction at 2 o'clock, diameter 100mm Junction at 1 o'clock, diameter 100mm

Water level 25% height/diameter Finish node type, manhole, reference MH2
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CCTV Inspection Report

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Surveyed by (Operator)
MG

Job Number
7676

Pipe Length Reference(PLR)
MH2 BURIEDX

Date
05/10/2022

Pre Cleaned
Not Cleaned

Weather
1 - Dry

Customer Present Service Grade/Structural Grade
2/0

Base Unit
AR1L6WK64X

Section Number
2

Road 396 HIGH STREET 
Place CARTERS GREEN MEDICAL CENTRE
Location WEST BROMWICH

Division 
District 
Location Details 

Purpose 
Duty Combined
Catchment 

Shape/Size 150mm
Material  Vitrified clay
Category 

Start Node MH2 BURIED
End Node OUTFALL
Total length  34.93 metres

Scale 1:1.83
Direction Downstream

Position Code Description Photo Type/Grade

0.00 MH Start node type, manhole, reference MH2 BURIED 6950094 Comment / 0
0.00 WL Water level 5% height/diameter 6950097 Comment / 0

6.88 CN Connection other than junction at 12 o'clock, diameter 100mm 6950100 Comment / 0

12.86 RFJ Roots fine, at joint 6950104 Service / 2

31.38 LD Line of drain/sewer deviates down 6950103 Comment / 0

34.93 OFF Finish node type, outfall, reference OUTFALL 6950102 Comment / 0

Start Node Ref:MH2 BURIED | I/L : metres

End Node Ref:OUTFALL | I/L : metres
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CCTV Inspection Photos

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Job Number
7676

Surveyed by (Operator)
MG

Base Unit
AR1L6WK64X

Date
05/10/2022

Start node type, manhole, reference MH2 BURIED Water level 5% height/diameter

Connection other than junction at 12 o'clock, diameter 100mm Roots fine, at joint

Line of drain/sewer deviates down Finish node type, outfall, reference OUTFALL
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CCTV Inspection Report

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Surveyed by (Operator)
MG

Job Number
7676

Pipe Length Reference(PLR)
BR1 X

Date
05/10/2022

Pre Cleaned
Not Cleaned

Weather
1 - Dry

Customer Present Service Grade/Structural Grade
4/0

Base Unit
AR1L6WK64X

Section Number
3

Road 396 HIGH STREET 
Place CARTERS GREEN MEDICAL CENTRE
Location WEST BROMWICH

Division 
District 
Location Details 

Purpose 
Duty Combined
Catchment 

Shape/Size 150mm
Material  Vitrified clay
Category 

Start Node MH1
End Node BR1
Total length  16 metres

Scale 1:0.84
Direction Upstream

Position Code Description Photo Type/Grade

0.00 MH Start node type, manhole, reference MH1 6950108 Comment / 0
0.00 WL Water level 5% height/diameter 6950109 Comment / 0

12.20 DEFJ Attached deposits, fouling from 3 to 9 o'clock 50% cross-sectional area loss, at joint 6950110 Service / 4
12.29 SA Survey abandoned - Remark: GREASE 6950111 Comment / 0

Start Node Ref:MH1 | I/L : metres | Depth: 1.96 metres

End Node Ref:BR1 | I/L : metres
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CCTV Inspection Photos

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Job Number
7676

Surveyed by (Operator)
MG

Base Unit
AR1L6WK64X

Date
05/10/2022

Start node type, manhole, reference MH1 Water level 5% height/diameter

Attached deposits, fouling from 3 to 9 o'clock 50% cross-sectional area
loss, at joint

Survey abandoned - Remark: GREASE
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Defect Grade Descriptions

Bog Standard Drainage
Unit 14, Vauxhall Street

Dudley
West Midlands

DY1 1TA

Job Number
7676

Surveyed by (Operator)
MG

Base Unit
AR1L6WK64X

Date
05/10/2022

1: Occurences without damage. For example, laterals, joints,etc.

NO DEFECTS WERE DETECTED.

2: Constructional deficiencies or occurences with insignificant influence to tightness, hydraulic or static pressure or
pipe: Eg. wide joints, badly torched intakes, minor deformation of plastic pipes, minor erosions etc.

REHABILITATION CAN BE SCHEDULED LONG-TERM.

3: Constructional deficiencies diminishing static, hydraulic and tightness: Eg. untorched intakes, cracks, minor
drainage obstructions such as calcite build ups, protruding laterals, minor damages to pipe wall, individual root
penetrations, corroded pipe walls etc.

REHABILITATION IS NECESSARY MEDIUM-TERM WITHIN 3 TO 5 YEARS.

4: Constructional damages with insufficent static safety, hydraulic or tightness: Eg. axial/radial pipe bursts, pipe
deformations, visually noticeable infiltration/exfiltration, cavities, in pipe-wall, severe protruding, laterals severe root
penetrations, severe corrosion of pipe wall etc.

REHABILITATION PROCEDURE IS URGENT AND HAS TO BE COMPLETED WITHIN 1 TO 2 YEARS.
NECESSITY FOR EMERGENCY OPERATIONS HAS TO BE EXAMINED.

5: Pipe is already or will shortly be impermeable: Eg. collapsed pipe, deeply rooted pipe or other drainage
obstructions. Pipe loses water or danger of backwater in basements etc.

REHABILITATION IS URGENT AND SHORT-TERM. IN ORDER TO PREVENT FURTHER DAMAGE,
NECESSARY TEMPORARY SPOT REPAIR HAS TO BE CONDUCTED ON EMERGENCY LEVEL.
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