
Planning Portal Reference: PP-11886918

PP-11886918

Application for Approval of Details Reserved by Condition

Town and Country Planning Act 1990 (as amended); Planning (Listed Buildings and Conservation
Areas) Act 1990 (as amended)

Publication of applications on planning authority websites

Please note that the information provided on this application form and in supporting documents may be published on the Authority's website. If you
require any further clarification, please contact the Authority's planning department.

Site Location
Disclaimer: We can only make recommendations based on the answers given in the questions.

If you cannot provide a postcode, the description of site location must be completed. Please provide the most accurate site description you can, to
help locate the site - for example "field to the North of the Post Office".

Number

Suffix

Property Name

Address Line 1

Address Line 2

Address Line 3

Town/city

Postcode

Description of site location must be completed if postcode is not known:

Description

Easting (x)

381352

Northing (y)

213338



Planning Portal Reference: PP-11886918

Rudloe Drive, Quedgeley - phase 2

Name/Company
Title

Mr

First name

Rob

Surname

Stroud

Company Name

Vistry Homes Ltd

Address

Address line 1

Cleeve Hall

Address line 2

Cheltenham Road

Address line 3

Town/City

Cheltenham

County

Glos

Country

Postcode

GL52 8GD

Are you an agent acting on behalf of the applicant?

Contact Details
Primary number

***** REDACTED ******

Applicant Details

Yes
No



Planning Portal Reference: PP-11886918

Secondary number

Fax number

Email address

***** REDACTED ******

Description of the Proposal
Please provide a description of the approved development as shown on the decision letter

Reference number

Date of decision (date must be pre-application submission)

Please state the condition number(s) to which this application relates  

Condition number(s)

Has the development already started?

Application for approval of reserved matters (access, appearance, layout, scale and landscaping) for the construction of 150 dwellings 
including public open space and infrastructure 

22/00553/REM

03/11/2022

Outline conditions 6 and 8

Yes
No

Part Discharge of Conditions
Are you seeking to discharge only part of a condition?

Yes
No

Discharge of Conditions
Please provide a full description and/or list of the materials/details that are being submitted for approval



Planning Portal Reference: PP-11886918

RDQUE-PJA-XX-D2-Y-0210-00 Drainage Layout (Sheet 1 of 3) Rev T2 
RDQUE-PJA-XX-D2-Y-0211-00 Drainage Layout (Sheet 2 of 3) Rev T2 
RDQUE-PJA-XX-D2-Y-0212-00 Drainage Layout (Sheet 3 of 3) Rev T2 
RDQUE-PJA-XX-D2-Y-0406-00 Flow Control Chamber Detail Rev A1 
RDQUE-PJA-XX-D2-Y-0407-00 Flow Control Chamber Detail Rev A1 
RDQUE-PJA-XX-D2-Y-0410-00 Headwall Details (Sheet 1 of 2) Rev A4 
RDQUE-PJA-XX-D2-Y-0411-00 Headwall Details (Sheet 2 of 2) Rev A4 
RDQUE-PJA-XX-D2-Y-0412-00 Manhole Schedule Rev A1 
RDQUE-PJA-XX-D2-Y-0413-00 Pipe Schedule Rev A1 
RDQUE-PJA-XX-D2-Y-0416-00 Detention Basin Cross Sections (Sheet 1 of 2) Rev T3 (1) 
RDQUE-PJA-XX-D2-Y-0417-00 Detention Basin Cross Sections (Sheet 2 of 2) Rev T3 
06396 Technical Note Drainage Strategy (Full)-part-3 
2022.09.01 SW Network 2 Calcs 
2022.09.01 SW Network 3 Calcs 
2022.09.30 SW Network 1 Calcs 
2022.09.30 SW Network 4 Calcs 
06396 Technical Note Drainage Strategy (Full)-part-1 
06396 Technical Note Drainage Strategy (Full)-part-2 
06396 Technical Note Drainage Strategy (Full)-part-3

Site Visit
Can the site be seen from a public road, public footpath, bridleway or other public land?

If the planning authority needs to make an appointment to carry out a site visit, whom should they contact?

Yes
No

The agent
The applicant
Other person

Pre-application Advice
Has assistance or prior advice been sought from the local authority about this application?

Yes
No

Declaration

Signed

Chloe Griffin

I / We hereby apply for Approval of details reserved by a condition (discharge) as described in this form and accompanying plans/drawings 
and additional information. I / We confirm that, to the best  of my/our knowledge, any facts stated are true and accurate and any opinions 
given are the genuine  options of the persons giving them. I / We also accept that: Once submitted, this information will  be transmitted to the 
Local Planning Authority and, once validated by them, be made available as  part of a public register and on the authority's website; our 
system will automatically generate and send you emails in regard to the submission of this application.

I / We agree to the outlined declaration
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Date

27/01/2023
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Impermeable area to existing
0.942Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Outfall manholes to be
confirmed as part of wider
drainage works

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 23.500
Max Water Level 23.200
Invert level 21.900
Volume = 212m³
Discharge = 20L/s

Existing roadway drainage within
this area and beyond to be
confirmed. Allowance for the
impermeable area is made
within the networks.
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96 - arrangement to
be reviewed.
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

DRAINAGE NOTES:
1. Drainage works to start at the outfall connection and work

upstream. Any discrepancies of existing invert levels to be
reported immediately as this may alter the design.

2. The Contractor shall be responsible for checking all tie-ins for line
and level with existing foul and surface water systems before
commencing any works.

3. All drainage work is to be strictly in accordance with the
requirements of the Building Regulations 2015, Approved
Document Part H, "Drainage and waste disposal".

4. All existing land drains encountered on site during construction
are to be re-connected.

5. Temporary protection to be provided to drainage work during
construction as necessary.

6. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

7. All existing sewers and manholes abandoned due to the
proposed works are to be either removed, and suitably backfilled
or grouted up.

8. All pipes to be 100 or 110mm dia. and laid at 1 in 80 unless
stated otherwise.

9. All concrete is to be in accordance with BS EN 206-1, BS 8500 and
the recommendations of BRE Special Digest (Concrete in
Aggressive Ground).

· Unless specified otherwise, in situ concrete shall be designated
mix Gen 3 (Grade C20), or an equivalent mix subject to the
approval of the Engineer.

· The following types of pipe may be used unless noted or agreed
otherwise;

Pipes up to 300mm diameter to be Structured Walled to BS EN
13476, Polypropylene to BS EN 1852, PVC-U to BS EN 1401 or
Vitrified Clay to BS EN 295.
Pipes over 300mm diameter to be Concrete to BS 5911,
Structured Walled to BS EN 13476, Polypropylene to BS EN
1852 or PVC-U to BS EN 1401.

10. Both Clay and Concrete pipes shall be strength class 120
(100/150mm min crushing strength 28kN/m). Thermoplastic
pipes shall have a minimum ring stiffness of SN4.

11. Pipes which run adjacent to buildings shall be installed in strict
accordance with Part H, Clauses 2.23 to 2.25. Diagrams 7 and 8
are of particular relevance and shall be complied with.

12. All pipes, chambers and fittings shall be installed, bedded and
backfilled in accordance with the manufacturers instructions
subject to the following minimum requirements table.

13. Pipes Penetrating Walls.
An opening is to be formed through walls to give pipes at least
50mm clearance all round. Brickwork over shall be supported by
a lintel. Opening to be masked each side with rigid sheet
material.
Pipes embedded in walls shall have joints formed within 150mm
of either wall face. Adjacent rocker pipes of max 600mm length
with flexible joints shall continue the pipework.

14. All pipes beneath buildings to be B&S in concrete. Where cover is
less than 300mm the concrete is to be cast integrally with the
floor slab.

15. All drains in the vicinity of existing or proposed trees to be
constructed in accordance with the requirements of NHBC
Practice Note 3.

16. Ventilation shall be provided at the head of the foul drainage
runs.

17. The first flexible joint in pipes adjoining a manhole shall be a
maximum length of 600mm from the inside face of the manhole,
connecting to a rocker pipe. The length of the rocker pipe shall
be as follows;

  Pipe Dia Length of Rocker Pipe
150-600mm         600mm
675-750mm         1000mm
over 750mm       1250mm

18. All manholes and inspection chambers situated in areas subject
to vehicular loading to have class D400 covers and frames to BS
EN124 and those not subject to vehicular loading may have class
B125 covers and frames.

19. Manholes located within block paved areas to have 150mm deep
cover frames and bedded suitable for the size of blocks in use.
The concrete hauching is NOT to be broken out to allow for block
paving installation.

20. Drainage frames must be tied to manhole risers by use of
manufacturers ties (eg. Polypipe ref FRK500 fixing kit and FRK501
black ties.) The ground works contractor will be held fully
responsible for any accidents due to incorrect fitting or failure to
use the correct manufacturers fixing equipment.

21. Cover levels for manholes are approximate only and should be
adjusted to match surrounding levels.

22. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Sewers for
Adoption, current Edition" and the Adopting Water Authority's
recommendations

23. Requirement for Land Drains to be assessed on site by the Site
Manager

24. Road gullies shall be trapped 450Ø x 900mm deep with Class D
400 frame and grating to BS EN 124.

25. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

26. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

Location          Cover to crown        Bedding                   Bedding                     Backfill

Roads (HGV)       >1.2m            Class S                      Class S (S1or2)          Type 1 Granular

Clay/Concrete Pipe*    Plastic Pipe

 <1.2m            Class 'A' (Concrete)   Class 'A' (Concrete)

Drives /                 >0.9m            Class S                      Class S (S1or2)          Type 1 Granular
car parking           <0.9m            Class 'A' (Concrete)   Class 'A' (Concrete)

Hard and soft       >0.6m            Class S                       Class S (S1or2)           Suitable as dug
Landscaping        <0.6m            Class 'A' (Concrete)   Class 'A' (Concrete     material

Existing Storm Sewer

Existing Foul Sewer

Private Foul Drains

Private Storm Drains

Adoptable Foul Sewers

Adoptable Storm Sewers

Gully

Storm Rodding Eye

RG

KEY

RE

Site Boundary

Sheet 1

Sheet 2

Sheet 3

Note

Existing manhole references taken from
information provided in drawing 0128/1001/01 Rev
C located in Land North of Rudloe Drive Kingsway
Quedgeley FRA Drainage Strategy Part 3

Private Drainage to be developed through detailed
design.

Flow Control Chamber

FFL 45.250 Proposed Finished Floor Level

Proposed Sewer Easement

Headwalls are to be finished in stone pitching with
any guardrails and ladders powder coated in a
suitable landscape colour (e.g. RAL 6005). Headwall
is to be put forward for S104 adoption and will
therefore be subject to the undertakers specific
requirements.

Detention basin low flow
channel

ANY WORKS UNDERTAKEN PRIOR TO RECEIPT OF
TECHNICAL APPROVAL FOR THEIR RESPECTIVE PROPOSALS
IS DONE AT THE CONTRACTOR'S OWN RISK.
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Plot 97 side door
enters garden of plot
96 - arrangement to
be reviewed.
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Impermeable area to existing
0.078Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.052Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.027Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.942Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Outfall manholes to be
confirmed as part of wider
drainage works

Impermeable area to existing
0.043Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 23.500
Max Water Level 23.200
Invert level 21.900
Volume = 212m³
Discharge = 20L/s

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 24.500
Max Water Level 24.200
Invert level 23.000
Volume = 116m³
Discharge = 4L/s

Impermeable area to existing
0.398Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Existing roadway drainage within
this area and beyond to be
confirmed. Allowance for the
impermeable area is made
within the networks.
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F24
CL: 24.437
IL: 21.23

F23
CL: 23.991
IL: 21.588

F21
CL: 24.610
IL: 22.60

F22
CL: 23.966
IL: 22.00

F20
CL: 25.011
IL: 22.565

F19
CL: 24.915
IL: 22.705

F18
CL: 24.855
IL: 22.90

F3
CL: 23.939
IL: 21.850

F2
CL: 24.039
IL: 21.905

F1
CL: 24.205
IL: 22.13

S5
CL: 24.30
IL: 22.367

S4 FCC
CL: 24.875
IL: 22.75 S3

CL: 24.50
IL: 22.875

S2 Basin
CL: 24.50
IL: 23.00

S1
CL: 24.50
IL: 23.029

S14
CL: 24.421
IL: 22.20

S13
CL: 23.971
IL: 22.30

S11
CL: 24.574
IL: 23.00

S12
CL: 24.005
IL: 22.475

S10
CL: 24.457
IL: 22.90

S9
CL: 25.001
IL: 23.155

S8
CL: 24.921
IL: 23.205

S7
CL: 24.829
IL: 23.30

S30
CL: 23.937
IL: 22.185

S29
CL: 23.962
IL: 22.431

S28
CL: 24.236
IL: 22.53

S27
CL: 24.294
IL: 22.70
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300Ø  1/1681.002

150Ø  1/1151.002

F107
IL: 21.595 (150Ø)
IL: 21.52   (225Ø)

F108

F109

F110
IL: 20.99 (150Ø)
IL: 20.84 (300Ø)

S101
IL: 22.43 (225Ø)
IL: 22.13 (525Ø)

S102

S103

S104
IL: 22.055 (225Ø)
IL: 21.68   (600Ø)

Impermeable area to existing
0.078Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

Impermeable area to existing
0.043Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3

SuDS Basin designed for 1 in
100 year +40% climate change
Top of bank 24.500
Max Water Level 24.200
Invert level 23.000
Volume = 116m³
Discharge = 4L/s

Impermeable area to existing
0.398Ha based on information
outlined in Drawing Sewer
Design Capabilities 479-101 on
Pg 7 of Land North of Rudloe
Drive Kingsway Quedgeley FRA
Drainage Strategy Part 3
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These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9.
The residual risks identified on the DRA / drawings are
based on the information available at the time of design.
Any services information indicated on PJA drawings is
obtained from third parties, and is given for guidance
purposes only. The exact location of any services will need
to be verified by the client / contractor before commencing
works on site.
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

DRAINAGE NOTES:
1. Drainage works to start at the outfall connection and work

upstream. Any discrepancies of existing invert levels to be
reported immediately as this may alter the design.

2. The Contractor shall be responsible for checking all tie-ins for line
and level with existing foul and surface water systems before
commencing any works.

3. All drainage work is to be strictly in accordance with the
requirements of the Building Regulations 2015, Approved
Document Part H, "Drainage and waste disposal".

4. All existing land drains encountered on site during construction
are to be re-connected.

5. Temporary protection to be provided to drainage work during
construction as necessary.

6. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

7. All existing sewers and manholes abandoned due to the
proposed works are to be either removed, and suitably backfilled
or grouted up.

8. All pipes to be 100 or 110mm dia. and laid at 1 in 80 unless
stated otherwise.

9. All concrete is to be in accordance with BS EN 206-1, BS 8500 and
the recommendations of BRE Special Digest (Concrete in
Aggressive Ground).

· Unless specified otherwise, in situ concrete shall be designated
mix Gen 3 (Grade C20), or an equivalent mix subject to the
approval of the Engineer.

· The following types of pipe may be used unless noted or agreed
otherwise;

Pipes up to 300mm diameter to be Structured Walled to BS EN
13476, Polypropylene to BS EN 1852, PVC-U to BS EN 1401 or
Vitrified Clay to BS EN 295.
Pipes over 300mm diameter to be Concrete to BS 5911,
Structured Walled to BS EN 13476, Polypropylene to BS EN
1852 or PVC-U to BS EN 1401.

10. Both Clay and Concrete pipes shall be strength class 120
(100/150mm min crushing strength 28kN/m). Thermoplastic
pipes shall have a minimum ring stiffness of SN4.

11. Pipes which run adjacent to buildings shall be installed in strict
accordance with Part H, Clauses 2.23 to 2.25. Diagrams 7 and 8
are of particular relevance and shall be complied with.

12. All pipes, chambers and fittings shall be installed, bedded and
backfilled in accordance with the manufacturers instructions
subject to the following minimum requirements table.

13. Pipes Penetrating Walls.
An opening is to be formed through walls to give pipes at least
50mm clearance all round. Brickwork over shall be supported by
a lintel. Opening to be masked each side with rigid sheet
material.
Pipes embedded in walls shall have joints formed within 150mm
of either wall face. Adjacent rocker pipes of max 600mm length
with flexible joints shall continue the pipework.

14. All pipes beneath buildings to be B&S in concrete. Where cover is
less than 300mm the concrete is to be cast integrally with the
floor slab.

15. All drains in the vicinity of existing or proposed trees to be
constructed in accordance with the requirements of NHBC
Practice Note 3.

16. Ventilation shall be provided at the head of the foul drainage
runs.

17. The first flexible joint in pipes adjoining a manhole shall be a
maximum length of 600mm from the inside face of the manhole,
connecting to a rocker pipe. The length of the rocker pipe shall
be as follows;

  Pipe Dia Length of Rocker Pipe
150-600mm         600mm
675-750mm         1000mm
over 750mm       1250mm

18. All manholes and inspection chambers situated in areas subject
to vehicular loading to have class D400 covers and frames to BS
EN124 and those not subject to vehicular loading may have class
B125 covers and frames.

19. Manholes located within block paved areas to have 150mm deep
cover frames and bedded suitable for the size of blocks in use.
The concrete hauching is NOT to be broken out to allow for block
paving installation.

20. Drainage frames must be tied to manhole risers by use of
manufacturers ties (eg. Polypipe ref FRK500 fixing kit and FRK501
black ties.) The ground works contractor will be held fully
responsible for any accidents due to incorrect fitting or failure to
use the correct manufacturers fixing equipment.

21. Cover levels for manholes are approximate only and should be
adjusted to match surrounding levels.

22. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Sewers for
Adoption, current Edition" and the Adopting Water Authority's
recommendations

23. Requirement for Land Drains to be assessed on site by the Site
Manager

24. Road gullies shall be trapped 450Ø x 900mm deep with Class D
400 frame and grating to BS EN 124.

25. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

26. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

Location          Cover to crown        Bedding                   Bedding                     Backfill

Roads (HGV)       >1.2m            Class S                      Class S (S1or2)          Type 1 Granular

Clay/Concrete Pipe*    Plastic Pipe

 <1.2m            Class 'A' (Concrete)   Class 'A' (Concrete)

Drives /                 >0.9m            Class S                      Class S (S1or2)          Type 1 Granular
car parking           <0.9m            Class 'A' (Concrete)   Class 'A' (Concrete)

Hard and soft       >0.6m            Class S                       Class S (S1or2)           Suitable as dug
Landscaping        <0.6m            Class 'A' (Concrete)   Class 'A' (Concrete     material

Sheet 1

Sheet 2

Sheet 3

Note

Existing manhole references taken from
information provided in drawing 0128/1001/01 Rev
C located in Land North of Rudloe Drive Kingsway
Quedgeley FRA Drainage Strategy Part 3

Private Drainage to be developed through detailed
design

Existing Storm Sewer

Existing Foul Sewer

Private Foul Drains

Private Storm Drains

Adoptable Foul Sewers

Adoptable Storm Sewers

Gully

Storm Rodding Eye

RG

KEY

RE

Site Boundary

Flow Control Chamber

FFL 45.250 Proposed Finished Floor Level

Proposed Sewer Easement

Detention basin low flow
channel

Headwalls are to be finished in stone pitching with
any guardrails and ladders powder coated in a
suitable landscape colour (e.g. RAL 6005). Headwall
is to be put forward for S104 adoption and will
therefore be subject to the undertakers specific
requirements.

ANY WORKS UNDERTAKEN PRIOR TO RECEIPT OF
TECHNICAL APPROVAL FOR THEIR RESPECTIVE PROPOSALS
IS DONE AT THE CONTRACTOR'S OWN RISK.
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Class B engineering bricks, min 2
courses, max 4 courses or pre-cast
concrete cover frame seating rings.

Covers to be Double Triangular, Non Rocking,
675x675mm Cover and frames shall comply with
BS.EN:124 Class D400 to be used in all locations
Cover level is approximate only and should be
adjusted to suit on site conditions

Benching slope to be in the
range of 1 in 10 1 in 30

150Ø non rising spindle penstock with cap
for T handle operation fixed to wall.
Operating steel rope to be routed through
eyelets into manhole opening

Concrete Slab min 225mm thick
A393 mesh with 50mm cover to top and btm

150mm T10 at 200mm vertical
centres dowels to be inserted into
manhole ring. Holes to be drilled.

The use of any other flow control will invalidate any
design based on this data, which may lead to adverse
hydraulic effect, including loss of upstream storage
efficiency and increased potential for flooding.

Precast concrete manhole sections to be bedded with
mortar, proprietary bitumen or resin mastic sealant.
Lifting eye holes in concrete rings to be pointed with mortar

All in situ concrete to be 150mm Gen 3 with
sulphate resisting cement unless agreed otherwise.

Refer to Flow Control Device
manufacturer to confirm sump
specifications (x, y, z)

Flow Control Device with
Neoprene Rubber Gasket seal

Ø3000

CL 23.795

WL 23.200

IL 21.870

Wall to be constructed of Grade RC35 concrete
T10 distribution bars at 200mm centres
T10 starter bars at 200mm centres
50mm cover to face 150mm T10 at 200mm vertical

centres dowels to be inserted into
manhole ring. Holes to be drilled.

Refer to Hydrobrake
manufacturer to confirm
sump specifications

All in situ concrete to be 150mm
Gen 3 with sulphate resisting
cement unless agreed otherwise.

1400 1400

200

y

x

z

Refer to Cover Slab design for details

22
5

FLOW CONTROL CHAMBER
PLAN

FLOW CONTROL CHAMBER
SECTION A-A

45
0m

m
Ø

22
5m

m
Ø

Flow Control Device Details
Device = MD-SHE-0194-2000-1330-2000
Design Head = 1330mm
Max Discharge = 20 l/s

Refer to manufactures specification for
further details

Any loose material & soft spots to be
removed and replaced with suitably
compacted stone fill

675 x 675 Cover & Frame
with Ladder / Step Rungs
with 500mm sq clear landing

675 x 675 Cover & Frame
with Ladder / Step Rungs
with 500mm sq clear landing

225mmØ

450mmØ

675 675

Ladders to BS.4211 (stainless steel Grade
316) Clear distance from wall to rung
230mm min. Max distance from cover level
to first ladder rung 675mm.

Ladder fixing brackets (3No.) at 2m centers
or as required. All fixing bolts to be stainless
steel and secured with epoxy grout

IL 21.870

30
0m

m
Ø
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APPROVAL

These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9.
The residual risks identified on the DRA / drawings are
based on the information available at the time of design.
Any services information indicated on PJA drawings is
obtained from third parties, and is given for guidance
purposes only. The exact location of any services will need
to be verified by the client / contractor before commencing
works on site.
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

Other types of flow control device have different sump
configurations, always consult manufacturer.

The warning signs are to be 40mm high red lettering on a white
plastic base. The plastic base dimensions are to be approx. 300mm x
300mm x 6mm.

The base is to be resistant to attack by sewage environment.

The warning sign is to be mounted on a removable safety grid
available from cover manufacturer.

The sign in the manhole is to read 'Caution - Flow Control Device
Located here'.

A sign must be fitted in the upstream MH to read 'Caution - Flow
Control Device Down Stream'.

A sign must be fitted in the downstream MH which reads 'Caution -
Flow Control Device Up Stream'.

ADOPTABLE DRAINAGE NOTES:
1. This drawing is subject to approval by Local Authority, Building

Control and / or Sewerage Undertaker. Any works undertaken
prior to the granting of these approvals is carried out at at risk to
others.

2. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

3. All existing sewers and manholes abandoned due to the proposed
works are to be either removed, and suitably backfilled or grouted
up.

4. All manhole covers to comply with BS.EN.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be

adjusted to match surrounding levels.
6. In block paved areas 'Infill' type covers should not be used, and

frames must be 150mm deep.
7. All manhole and drainage covers shall comply with BS.EN124,

BS.EN13598-1 and HA104/09.
Cover strengths to be:-

Class E600 in areas of heavy loading.
Class D400 in all trafficked areas (roads, hard shoulder, parking
areas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.

8. Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.

9. All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise

10. All pipes to be laid with soffits level, unless noted otherwise.
11. Where cover to pipes is less than 1200mm under carriageway -

concrete bed and surround or concrete protection slab is
required.

12. All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.

13. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

14. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

15. Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.

16. Demarcation manholes and lateral drains need to be constructed
in accordance with the Water UK/WRc "Design and Construction
Guidance".

17. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations

ANY WORKS UNDERTAKEN PRIOR TO RECEIPT OF
TECHNICAL APPROVAL FOR THEIR RESPECTIVE PROPOSALS
IS DONE AT THE CONTRACTOR'S OWN RISK.
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Class B engineering bricks, min 2
courses, max 4 courses or pre-cast
concrete cover frame seating rings.

Covers to be Double Triangular, Non Rocking,
675x675mm Cover and frames shall comply with
BS.EN:124 Class D400 to be used in all locations
Cover level is approximate only and should be
adjusted to suit on site conditions

Concrete Slab min 225mm thick
A393 mesh with 50mm cover to top and btm

The use of any other flow control will invalidate any
design based on this data, which may lead to adverse
hydraulic effect, including loss of upstream storage
efficiency and increased potential for flooding.

Precast concrete manhole sections to be bedded with
mortar, proprietary bitumen or resin mastic sealant.
Lifting eye holes in concrete rings to be pointed with mortar

All in situ concrete to be 150mm Gen 3 with
sulphate resisting cement unless agreed otherwise.

Refer to Flow Control Device
manufacturer to confirm sump
specifications (x, y, z)

Flow Control Device with
Neoprene Rubber Gasket seal

CL 24.875

WL 24.200

IL 22.750

Wall to be constructed of Grade RC35 concrete
T10 distribution bars at 200mm centres
T10 starter bars at 200mm centres
50mm cover to face

1400 1400

200

y

x

z

Refer to Cover Slab design for details

22
5

FLOW CONTROL CHAMBER
SECTION A-A

Any loose material & soft spots to be
removed and replaced with suitably
compacted stone fill

150mmØ
300mmØ

675 675

Ladders to BS.4211 (stainless steel Grade
316) Clear distance from wall to rung
230mm min. Max distance from cover level
to first ladder rung 675mm.

Ladder fixing brackets (3No.) at 2m centers
or as required. All fixing bolts to be stainless
steel and secured with epoxy grout

IL 22.750

Flow Control Device Details
Device = MD-SHE-0088-4000-1450-4000
Design Head = 1450mm
Max Discharge = 4 l/s

Refer to manufactures specification for
further details

Benching slope to be in the
range of 1 in 10 1 in 30

150Ø non rising spindle penstock with cap
for T handle operation fixed to wall.
Operating steel rope to be routed through
eyelets into manhole opening

150mm T10 at 200mm vertical
centres dowels to be inserted into
manhole ring. Holes to be drilled.

Ø3000

150mm T10 at 200mm vertical
centres dowels to be inserted into
manhole ring. Holes to be drilled.

Refer to Hydrobrake
manufacturer to confirm
sump specifications

All in situ concrete to be 150mm
Gen 3 with sulphate resisting
cement unless agreed otherwise.

300mmØ

150mmØ

675 x 675 Cover & Frame
with Ladder / Step Rungs
with 500mm sq clear landing

675 x 675 Cover & Frame
with Ladder / Step Rungs
with 500mm sq clear landing

FLOW CONTROL CHAMBER
PLAN
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APPROVAL

These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9.
The residual risks identified on the DRA / drawings are
based on the information available at the time of design.
Any services information indicated on PJA drawings is
obtained from third parties, and is given for guidance
purposes only. The exact location of any services will need
to be verified by the client / contractor before commencing
works on site.
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

Other types of flow control device have different sump
configurations, always consult manufacturer.

The warning signs are to be 40mm high red lettering on a white
plastic base. The plastic base dimensions are to be approx. 300mm x
300mm x 6mm.

The base is to be resistant to attack by sewage environment.

The warning sign is to be mounted on a removable safety grid
available from cover manufacturer.

The sign in the manhole is to read 'Caution - Flow Control Device
Located here'.

A sign must be fitted in the upstream MH to read 'Caution - Flow
Control Device Down Stream'.

A sign must be fitted in the downstream MH which reads 'Caution -
Flow Control Device Up Stream'.

ADOPTABLE DRAINAGE NOTES:
1. This drawing is subject to approval by Local Authority, Building

Control and / or Sewerage Undertaker. Any works undertaken
prior to the granting of these approvals is carried out at at risk to
others.

2. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

3. All existing sewers and manholes abandoned due to the proposed
works are to be either removed, and suitably backfilled or grouted
up.

4. All manhole covers to comply with BS.EN.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be

adjusted to match surrounding levels.
6. In block paved areas 'Infill' type covers should not be used, and

frames must be 150mm deep.
7. All manhole and drainage covers shall comply with BS.EN124,

BS.EN13598-1 and HA104/09.
Cover strengths to be:-

Class E600 in areas of heavy loading.
Class D400 in all trafficked areas (roads, hard shoulder, parking
areas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.

8. Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.

9. All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise

10. All pipes to be laid with soffits level, unless noted otherwise.
11. Where cover to pipes is less than 1200mm under carriageway -

concrete bed and surround or concrete protection slab is
required.

12. All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.

13. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

14. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

15. Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.

16. Demarcation manholes and lateral drains need to be constructed
in accordance with the Water UK/WRc "Design and Construction
Guidance".

17. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations

ANY WORKS UNDERTAKEN PRIOR TO RECEIPT OF
TECHNICAL APPROVAL FOR THEIR RESPECTIVE PROPOSALS
IS DONE AT THE CONTRACTOR'S OWN RISK.

AutoCAD SHX Text
A

AutoCAD SHX Text
A



500

1502000

2450

300

150

200

350

1300

750

500

Note: Isometric drawing is for

reference only, details may not

accurately represent actual design -

please see detailed views for

technical information

100

100

100

225

Ø450 ID

Ø590 OD

Ø620 Opening

140

620

Stainless steel dovetail

channel cast into side

and back walls to

allow ties to be built

into site stone

pitching.

Timber fence post fixed to
300x300x450 dp Mass
Concrete foundation

Timber post and 3 rail fence.

Timber post and 3 rail fence.

Stone pitching to clad pre-cast concrete

headwall using dovetail channel slots

provided. Stone pitching to be of rustic

gneiss variety stone or similar with York or

Cotswold stone colour.

A1 NOTES

GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken
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APPROVAL

These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9.
The residual risks identified on the DRA / drawings are
based on the information available at the time of design.
Any services information indicated on PJA drawings is
obtained from third parties, and is given for guidance
purposes only. The exact location of any services will need
to be verified by the client / contractor before commencing
works on site.

A1@

Rudloe Drive Quedgeley

Headwall Detail

450Ø Pipe Diameter

06396 0410 A4

RDQUE-PJA-XX-D2-Y-0410-00

NTS OB SJ 01.07.22

C
o
p
yrigh

t ©
 P

h
il Jo

n
e
s A

sso
ciate

s L
td

 / P
JA

 C
ivil E

n
gin

e
e
rin

g L
td

Headwall detail based on Althon headwall "RSFA20B 10 2450
Headwall, 750 x 500mm Toe, SFA1 450 Outfall Safety Grille,
Dovetail slots".

ADOPTABLE DRAINAGE NOTES:
1. This drawing is subject to approval by Local Authority, Building

Control and / or Sewerage Undertaker. Any works undertaken
prior to the granting of these approvals is carried out at at risk to
others.

2. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

3. All existing sewers and manholes abandoned due to the proposed
works are to be either removed, and suitably backfilled or grouted
up.

4. All manhole covers to comply with BS.EN.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be

adjusted to match surrounding levels.
6. All manhole and drainage covers shall comply with BS.EN124,

BS.EN13598-1 and HA104/09.
Cover strengths to be:-

Class E600 in areas of heavy loading.
Class D400 in all trafficked areas (roads, hard shoulder, parking
areas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.

7. Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.

8. All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise

9. All pipes to be laid with soffits level, unless noted otherwise.
10. Where cover to pipes is less than 1200mm under carriageway -

concrete bed and surround or concrete protection slab is
required.

11. All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.

12. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

13. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

14. Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.

15. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations

NOTES:

· All dimensions in mm
· All measurements ± 1mm

Specification Information
· Opening in back wall cast to suit outside diameter of the

pipework
· Invert level of pipe can be set to your specification

Headwall Installation
Units should be bedded on minimum 200mm thick well compacted
Class 6A* selected well graded granular material.
*Manual of contract documents for Highway Works: Volume
(MCHW1) specification for Highway Works, Series 600 (Nov.09).
Sit the headwall level or with a slight fall 1:50 from pipe to spill
mouth.

Handling
A. Weight of concrete is based on 2.4 tonne/m³+5% is

recommended for sizing lifting equipment.
B. All lifting points shall be used as specified below
C. Unit to be lifted as per lifting diagram

Concrete
A. Mix ref: Self-compacting DC4/DS4 Mix
B. Lifting strength based on 2 cubes = 20N/mm²
C. Characteristic 28 day cube strength = 50N/mm²
D. Concrete provides Design Chemical Class 4 (DC4) to special

Digest 1, Table F2.

Reinforcement
A. Reinforcement to BS EN 13369
B. Scheduling, dimensioning, bending & cutting to BS8666
C. Cage to be machine tied with steel wire

Manufacture
A. Manufacture to BS EN 15258:2008 precast concrete products -

Retaining wall elements, Factory Production Control certificate
number: 0086-CPR-650448 & BS EN 13369

B. Tolerances to BS EN 13369 clause 4.3.1.1
C. Finishing:

D. Marking: Units shall be indelibly marked to show:
· Mould reference code
· De-mould date
· Job reference number & unique product number
· Unit weight (kg)

Design
A. Concrete design to EC2
B. Althon have designed the concrete units only, the site

conditions should be assessed for suitability by the scheme
designer

C. Units are designed to withstand a vertical live load surcharge of
10kN/M²

D. Weight of soil = 18kN/M²
E. Angle of internal friction = 30 Deg.
F. Design Life: >100 years

Fabrication Specification
A. Manufacture IAW EN 1090-2 EXC CLASS 1
B. Material grade is to be: BS EN 10025 S275
C. Welding carried out IAW EN 1090-2 PARA 7.5.4 - 7.5.18
D. All fillet and butt welds to have a minimum throat thickness of

6mm & joints to be fully welded where possible.
E. Ensure vertical flats are fully welded both sides where possible.
F. All sharp edges and burrs are to be removed.
G. Remove all weld splatter.
H. Holes by punching are permitted with reaming.
I. Galvanising is carried out after fabrication to BS EN:ISO 1461

Handrail / Ladder Specification
A. Kee Klamp® Galvanised Size 8 Fittings
B. Size 8 48.3mm OD 3.2mm Wall Thickness Galvanised Medium

Duty Tube to BS EN 10255
C. 360N/m Design Load at stated in BS 8118, BS 6180, BS 6399 &

BS 7818, Civil Engineering Specification for the Water Industry
(CESWI) 7th Edition Clause 2.60 Handrails & Balusters & The
Engineering Equipment and Materials Users' Association
(EEMUA) Publication 105 7th Edition Factory Stairways, Ladders
and Handrails

D. Other design loads available on request
E. GRP/FRP Handrails also available

Class
Top Sides Base Rear of back wall
A A A Self - Levelled

Min Cover

All Faces

Cover Block
Size (mm)

55

Min Cover
Size (mm)

50

Max Cover
Size (mm)

60

Exposure
Classification

All Faces

Exposure induced
by Carbonation

XC3/4

Corrosion
induced by

ChlorideXD3

Freeze/thaw
attack

XF4

Chemical
attack

XA3

Sewers for Adoption / Sewers for Scotland Outfall Safety Grille - SFA1
450
1. In accordance with Figure C.6 Typical Outfall Safety Grille - for

outfalls of 350mm diameter of greater - Sewers for Adoption 7th
Edition

2. Material Grade is to be: BS EN 10025 S275
3. All mild steel to be hot dipped galvanised after fabrication
4. Galvanising to BS EN: 1461
5. Welding to BS EN 1011-2:2001
6. Hinged on one side with padlock facility
7. Weight Approx: 55kg

Opening in back wall cast to
suit the outside diameter of
the pipe at invert height
required.

Dovetail slots provided within pre-cast headwall to finish
headwall in stone pitching approximately 100mm max
thickness.

Engineer to be notified of any changes to design that may
affect headwall specified on this drawing.

Headwall reference on drainage plan, "S38 Basin" and "S41".

ANY WORKS UNDERTAKEN PRIOR TO RECEIPT OF TECHNICAL
APPROVAL FOR THEIR RESPECTIVE PROPOSALS IS DONE AT
THE CONTRACTOR'S OWN RISK.



FIGURE C1

TYPICAL DETAIL OF OUTFALL TO WATERCOURSE

Rocker pipe, see
Clause E6.6.2 for details

150 mm minimum concrete bed
and surround to pipe cast

integrally with headwall

Stone pitching set in and
bedded on in-situ concrete or precast concrete
headwall, designed to BRE Special Digest 1,

Flap valve required for PS
overflow, tidal or other areas
at risk of backing up

Construction joints

Note: Stone pitching to be smooth,

          hard and durable

Water level

Water level

Section A-A

Front Elevation

Plan

A

A

A A

Suitable for outfall pipes of less than 350 mm

Not to scale, dimensions in millimetres
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Concrete in Agressive ground. Stone pitching to be of rustic gneiss
variety stone or similar with York or Cotswold stone colour.
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A3@

Rudloe Drive, Quedgeley

Headwall Detail

300Ø Pipe Diameter

06396 0411 A4

RDQUE-PJA-XX-D2-Y-0411-00

NTS OB SJ 01.07.22

APPROVAL

These drawings have been produced with reference to the
CDM Regulations 2015. Please note that these are
pre-construction phase drawings and should be subject to
further design risk management as required in accordance
with Regulation 9.
The residual risks identified on the DRA / drawings are
based on the information available at the time of design.
Any services information indicated on PJA drawings is
obtained from third parties, and is given for guidance
purposes only. The exact location of any services will need
to be verified by the client / contractor before commencing
works on site.

A3 NOTES

Headwall detail based on Sewerage Sector Guidance Outfall
figure C1, for pipes up to 350mm diameter. All details subject
to approval with Adopting sewerage undertaker.

Engineer to be notified of any changes to design that may
affect headwall specified on this drawing.

Headwall reference on drainage plan, "S2 Basin".

GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

ADOPTABLE DRAINAGE NOTES:
1. This drawing is subject to approval by Local Authority, Building

Control and / or Sewerage Undertaker. Any works undertaken
prior to the granting of these approvals is carried out at at risk to
others.

2. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

3. All existing sewers and manholes abandoned due to the proposed
works are to be either removed, and suitably backfilled or grouted
up.

4. All manhole covers to comply with BS.EN.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be

adjusted to match surrounding levels.
6. All manhole and drainage covers shall comply with BS.EN124,

BS.EN13598-1 and HA104/09.
Cover strengths to be:-

Class E600 in areas of heavy loading.
Class D400 in all trafficked areas (roads, hard shoulder, parking
areas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.

7. Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.

8. All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise

9. All pipes to be laid with soffits level, unless noted otherwise.
10. Where cover to pipes is less than 1200mm under carriageway -

concrete bed and surround or concrete protection slab is
required.

11. All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.

12. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

13. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

14. Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.

15. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations

Headwall to be finished in stone pitching and have treated
timber guard rail around the top of the headwall for safety
purposes.

Headwall shown from the Design and Construction
Guidance specification, Final headwall arrangement to
be agreed with adopting authority, to comply with
their H&S requirements

ANY WORKS UNDERTAKEN PRIOR TO RECEIPT OF TECHNICAL
APPROVAL FOR THEIR RESPECTIVE PROPOSALS IS DONE AT
THE CONTRACTOR'S OWN RISK.



A2 NOTESGENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

ADOPTABLE DRAINAGE NOTES:
1. This drawing is subject to approval by Local Authority, Building

Control and / or Sewerage Undertaker. Any works undertaken
prior to the granting of these approvals is carried out at at risk to
others.

2. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

3. All existing sewers and manholes abandoned due to the proposed
works are to be either removed, and suitably backfilled or grouted
up.

4. All manhole covers to comply with BS.EN.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be

adjusted to match surrounding levels.
6. In block paved areas 'Infill' type covers should not be used, and

frames must be 150mm deep.
7. All manhole and drainage covers shall comply with BS.EN124,

BS.EN13598-1 and HA104/09.
Cover strengths to be:-

Class E600 in areas of heavy loading.
Class D400 in all trafficked areas (roads, hard shoulder, parking
areas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.

8. Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.

9. All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise

10. All pipes to be laid with soffits level, unless noted otherwise.
11. Where cover to pipes is less than 1200mm under carriageway -

concrete bed and surround or concrete protection slab is
required.

12. All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.

13. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

14. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

15. Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.

16. Demarcation manholes and lateral drains need to be constructed
in accordance with the Water UK/WRc "Design and Construction
Guidance".

17. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations
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A2 NOTESGENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

ADOPTABLE DRAINAGE NOTES:
1. This drawing is subject to approval by Local Authority, Building

Control and / or Sewerage Undertaker. Any works undertaken
prior to the granting of these approvals is carried out at at risk to
others.

2. Prior to commencing work on the drainage, all existing drains,
sewers manholes and outfalls to remain shall be located,
identified and a CCTV condition survey carried out. Where
necessary, protection to the existing drainage infrastructure shall
be provided.

3. All existing sewers and manholes abandoned due to the proposed
works are to be either removed, and suitably backfilled or grouted
up.

4. All manhole covers to comply with BS.EN.124, and be Kitemarked
5. Cover levels for manholes are approximate only and should be

adjusted to match surrounding levels.
6. In block paved areas 'Infill' type covers should not be used, and

frames must be 150mm deep.
7. All manhole and drainage covers shall comply with BS.EN124,

BS.EN13598-1 and HA104/09.
Cover strengths to be:-

Class E600 in areas of heavy loading.
Class D400 in all trafficked areas (roads, hard shoulder, parking
areas and services yards).
Manhole covers on foul only sewers shall be of low leakage types
in order to prevent excessive surface water ingress.

8. Drainage pipes 100mm Ø unless stated otherwise.
Pipes to be :-
Vitrified clay to BS EN 295 or Concrete to BS 5911 or UPVC pipes
to BS EN 1452 or Thermoplastic Structured wall pipes complying
with WIS 4-35-01. BSi kitemarked. Class 8kM/m² nominal short
term ring stiffness.

9. All sewer pipes 300mm diameter or larger, to be concrete pipes,
to BS.5911, unless noted otherwise

10. All pipes to be laid with soffits level, unless noted otherwise.
11. Where cover to pipes is less than 1200mm under carriageway -

concrete bed and surround or concrete protection slab is
required.

12. All concrete to drainage, manholes bases, surrounds etc to be in
accordance with the BRE special digest 1 - Concrete in aggressive
ground. Refer to site investigation report for sulphate
requirements.

13. All manholes, pipe trenches etc. to be backfilled with imported
granular fill to Class 6F1-6F5 (Capping material) to (SHW) Table
6/1 & compacted in accordance with Table 6/4.

14. All pipelines shall be tested both before and after backfilling,
using either air test or water test, in accordance with BS EN 1610.

15. Upon completion of the drainage works all drains shall be flushed
out and CCTV surveyed and shown to be free of all silt and debris
and to have no joint displacements or other defects. A copy of the
written report and video is to be forwarded to the Engineers for
comment. Any defects shall be attributable to the contractor for
rectification unless indicated otherwise by the CCTV report and
agreed with the Engineers.

16. Demarcation manholes and lateral drains need to be constructed
in accordance with the Water UK/WRc "Design and Construction
Guidance".

17. All works to sewers/ manholes being offered for adoption or on
existing public sewers should be in accordance with "Design and
Construction Guidance" and the Adopting Water Authority's
recommendations
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater Levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any Existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken

Overview
OVERVIEW KEY

Adoptable Foul Sewers

Adoptable Storm Sewers

Gully

Storm Rodding Eye

RG

RE

Flow Control Chamber

Private Foul Drains

Private Storm Drains

Cross Section LineBB

PRELIMINARY SCHEME
For comment and review only.
Design is based upon information available at the time.
Design is subject to full review as additional
information becomes available.
Design is subject to full review upon receipt of
comments from
· Development Control
· LA Planning Authority
· Environment Agency
· LA Highways Department
· Sewerage Undertaker

Detention basins are designed with 300mm freeboard
and low flow channels along the desired flow route.

Maintenance strip not provided on this side of basin
due to embankment between top of basin bank and
edge of the proposed highway. Maintenance access to
be provided around all other sides of basin.
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GENERAL NOTES:
1. This drawing is to be read in conjunction with all other relevant

Engineering and Architect's details.
2. The design details presented must be reviewed in conjunction

with the wider site information and site constraints which may
not be evident on drawing and must be requested if not already
provided. This includes, but not limited to, ground conditions
(geotechnical and geo-environmental), groundwater Levels,
buried services, remnant obstructions, ecology, tree protection
and topography.

3. The Engineer shall be notified immediately, in writing, should any
errors or discrepancies be found prior to the commencement or
continuation of any works.

4. All work is to be carried out in accordance with current British
Standards, Building Regulations and NHBC Standards.

5. It is the responsibility of the Contractor to execute the works at
all times in strict accordance with the requirements of the Health
and Safety at Work Act 1974, and the C.D.M. Regulations 2015.
The Contractor will be deemed to have allowed for full
compliance, including full liaison with the CDM Co-ordinator,
within his rates.

6. Any Existing details which are shown on this drawing are for
guidance only and are to be checked on site by the contractor.
Any variations are to be recorded and reported to the engineer
immediately.

7. Before work commences contractor should consult the engineer
and the SI report regarding any contamination issues. All
necessary Health and Safety measures to be taken
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File 22.08.30 SITE3D DRAINAGE MODELS (REV D).MDX Checked by DMcC
Innovyze Network 2019.1

STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 2

©1982-2019 Innovyze

Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 5 Volumetric Runoff Coeff. 0.750

PIMP (%) 100
FEH Rainfall Version 2013 Add Flow / Climate Change (%) 0

Site Location GB 381375 213365 SO 81375 13365 Minimum Backdrop Height (m) 0.000
Data Type Point Maximum Backdrop Height (m) 0.000

Maximum Rainfall (mm/hr) 50 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00

Foul Sewage (l/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Surface Network 2

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)
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Network Design Table for Surface Network 2

©1982-2019 Innovyze

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 12.768 0.060 212.8 0.022 5.00 0.0 0.600 o 300 Pipe/Conduit
1.001 40.010 0.267 149.9 0.086 0.00 0.0 0.600 o 300 Pipe/Conduit
1.002 6.946 0.062 112.0 0.011 0.00 0.0 0.600 o 300 Pipe/Conduit
1.003 8.030 0.085 94.5 0.086 0.00 0.0 0.600 o 300 Pipe/Conduit
1.004 31.993 0.422 75.8 0.101 0.00 0.0 0.600 o 375 Pipe/Conduit

2.000 18.918 0.079 239.5 0.159 5.00 0.0 0.600 o 300 Pipe/Conduit
2.001 40.259 0.218 184.7 0.116 0.00 0.0 0.600 o 375 Pipe/Conduit

1.005 56.299 0.221 254.7 0.066 0.00 0.0 0.600 o 525 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 5.20 21.540 0.022 0.0 0.0 0.0 1.07 75.9 3.0
1.001 50.00 5.72 21.480 0.108 0.0 0.0 0.0 1.28 90.6 14.6
1.002 50.00 5.80 21.213 0.119 0.0 0.0 0.0 1.48 105.0 16.1
1.003 50.00 5.88 21.151 0.205 0.0 0.0 0.0 1.62 114.4 27.8
1.004 50.00 6.13 20.991 0.306 0.0 0.0 0.0 2.08 230.0 41.4

2.000 50.00 5.31 20.950 0.159 0.0 0.0 0.0 1.01 71.5 21.5
2.001 50.00 5.82 20.796 0.275 0.0 0.0 0.0 1.33 146.9 37.2

1.005 50.00 6.81 20.428 0.647 0.0 0.0 0.0 1.40 302.8 87.6
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Network Design Table for Surface Network 2
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

3.000 60.194 0.837 71.9 0.109 5.00 0.0 0.600 o 225 Pipe/Conduit

1.006 53.209 0.106 502.0 0.187 0.00 0.0 0.600 o 600 Pipe/Conduit
1.007 18.170 0.036 504.7 0.000 0.00 0.0 0.600 o 600 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

3.000 50.00 5.65 21.344 0.109 0.0 0.0 0.0 1.54 61.4 14.8

1.006 50.00 7.63 20.132 0.943 0.0 0.0 0.0 1.08 305.4 127.7
1.007 50.00 7.91 20.026 0.943 0.0 0.0 0.0 1.08 304.5 127.7
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Manhole Schedules for Surface Network 2
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S15 23.271 1.731 Open Manhole 1350 1.000 21.540 300

S16 23.157 1.677 Open Manhole 1350 1.001 21.480 300 1.000 21.480 300

S17 22.741 1.528 Open Manhole 1350 1.002 21.213 300 1.001 21.213 300

S18 22.677 1.526 Open Manhole 1350 1.003 21.151 300 1.002 21.151 300

S19 22.597 1.606 Open Manhole 1350 1.004 20.991 375 1.003 21.066 300

S20 22.450 1.500 Open Manhole 1350 2.000 20.950 300

S21 22.687 1.891 Open Manhole 1350 2.001 20.796 375 2.000 20.871 300

S22 22.348 1.920 Open Manhole 1500 1.005 20.428 525 1.004 20.569 375

2.001 20.578 375

S23 22.969 1.625 Open Manhole 1350 3.000 21.344 225

S24 21.965 1.833 Open Manhole 1500 1.006 20.132 600 1.005 20.207 525

3.000 20.507 225

S25 21.669 1.643 Open Manhole 1500 1.007 20.026 600 1.006 20.026 600

S26 21.623 1.633 Open Manhole 1500 OUTFALL 1.007 19.990 600
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Manhole Schedules for Surface Network 2
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MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

S15 381244.006 213321.441 381244.006 213321.441 Required

S16 381231.246 213320.990 381231.246 213320.990 Required

S17 381228.674 213360.918 381228.674 213360.918 Required

S18 381226.032 213367.341 381226.032 213367.341 Required

S19 381219.243 213371.629 381219.243 213371.629 Required

S20 381172.439 213325.611 381172.439 213325.611 Required

S21 381175.621 213344.259 381175.621 213344.259 Required

S22 381189.051 213382.212 381189.051 213382.212 Required
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Manhole Schedules for Surface Network 2
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S23 381263.353 213415.211 381263.353 213415.211 Required

S24 381206.739 213435.660 381206.739 213435.660 Required

S25 381156.724 213453.819 381156.724 213453.819 Required

S26 381146.748 213469.005 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

Free Flowing Outfall Details for Surface Network 2

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.007 S26 21.623 19.990 0.000 1500 0
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Simulation Criteria for Surface Network 2
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Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes
Return Period (years) 5 Winter Storms No
FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840
Data Type Point Storm Duration (mins) 30
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.000 S15 15 Winter 2 +0% 100/15 Summer 21.592 -0.248 0.000 0.05 3.3 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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PN
US/MH
Name

Level
Exceeded

1.000 S15
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.001 S16 15 Winter 2 +0% 100/15 Summer 21.564 -0.216 0.000 0.17 14.4 OK
1.002 S17 15 Winter 2 +0% 100/15 Summer 21.315 -0.198 0.000 0.25 15.8 OK
1.003 S18 15 Winter 2 +0% 100/15 Summer 21.277 -0.174 0.000 0.37 26.8 OK
1.004 S19 15 Winter 2 +0% 100/15 Summer 21.103 -0.263 0.000 0.19 39.7 OK
2.000 S20 15 Winter 2 +0% 100/15 Summer 21.081 -0.169 0.000 0.39 24.0 OK
2.001 S21 15 Winter 2 +0% 100/15 Summer 20.935 -0.236 0.000 0.29 39.0 OK
1.005 S22 15 Winter 2 +0% 100/15 Summer 20.631 -0.322 0.000 0.31 85.2 OK
3.000 S23 15 Winter 2 +0% 100/15 Summer 21.426 -0.143 0.000 0.28 16.7 OK
1.006 S24 15 Winter 2 +0% 30/15 Winter 20.441 -0.291 0.000 0.43 115.6 OK
1.007 S25 15 Winter 2 +0% 100/15 Summer 20.358 -0.268 0.000 0.59 112.3 OK

PN
US/MH
Name

Level
Exceeded

1.001 S16
1.002 S17
1.003 S18
1.004 S19
2.000 S20
2.001 S21
1.005 S22
3.000 S23
1.006 S24
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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1.007 S25

PN
US/MH
Name

Level
Exceeded
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.000 S15 15 Winter 30 +0% 100/15 Summer 21.638 -0.202 0.000 0.12 7.7 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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PN
US/MH
Name

Level
Exceeded

1.000 S15
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.001 S16 15 Winter 30 +0% 100/15 Summer 21.625 -0.155 0.000 0.46 38.7 OK
1.002 S17 15 Winter 30 +0% 100/15 Summer 21.419 -0.094 0.000 0.70 43.6 OK
1.003 S18 15 Winter 30 +0% 100/15 Summer 21.398 -0.053 0.000 0.99 72.3 OK
1.004 S19 15 Summer 30 +0% 100/15 Summer 21.188 -0.178 0.000 0.52 106.9 OK
2.000 S20 15 Winter 30 +0% 100/15 Summer 21.173 -0.077 0.000 0.88 54.6 OK
2.001 S21 15 Winter 30 +0% 100/15 Summer 21.037 -0.134 0.000 0.71 95.2 OK
1.005 S22 15 Winter 30 +0% 100/15 Summer 20.870 -0.083 0.000 0.76 207.0 OK
3.000 S23 15 Winter 30 +0% 100/15 Summer 21.476 -0.093 0.000 0.63 37.2 OK
1.006 S24 15 Winter 30 +0% 30/15 Winter 20.756 0.024 0.000 1.00 270.7 SURCHARGED
1.007 S25 15 Winter 30 +0% 100/15 Summer 20.626 0.000 0.000 1.42 271.8 OK

PN
US/MH
Name

Level
Exceeded

1.001 S16
1.002 S17
1.003 S18
1.004 S19
2.000 S20
2.001 S21
1.005 S22
3.000 S23
1.006 S24
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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1.007 S25

PN
US/MH
Name

Level
Exceeded
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.000 S15 15 Winter 100 +40% 100/15 Summer 22.354 0.514 0.000 0.26 15.8 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 2
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PN
US/MH
Name

Level
Exceeded

1.000 S15
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.001 S16 15 Winter 100 +40% 100/15 Summer 22.346 0.566 0.000 0.70 59.3 SURCHARGED
1.002 S17 15 Winter 100 +40% 100/15 Summer 22.210 0.697 0.000 1.09 68.2 SURCHARGED
1.003 S18 15 Winter 100 +40% 100/15 Summer 22.128 0.677 0.000 1.53 111.9 SURCHARGED
1.004 S19 15 Winter 100 +40% 100/15 Summer 21.928 0.562 0.000 0.83 169.2 SURCHARGED
2.000 S20 15 Winter 100 +40% 100/15 Summer 22.160 0.910 0.000 1.57 97.2 FLOOD RISK
2.001 S21 15 Winter 100 +40% 100/15 Summer 21.964 0.793 0.000 1.23 164.7 SURCHARGED
1.005 S22 15 Winter 100 +40% 100/15 Summer 21.634 0.681 0.000 1.32 361.8 SURCHARGED
3.000 S23 15 Winter 100 +40% 100/15 Summer 22.254 0.685 0.000 1.09 64.4 SURCHARGED
1.006 S24 15 Winter 100 +40% 30/15 Winter 21.225 0.493 0.000 1.87 504.7 SURCHARGED
1.007 S25 15 Winter 100 +40% 100/15 Summer 20.816 0.190 0.000 2.62 500.6 SURCHARGED

PN
US/MH
Name

Level
Exceeded

1.001 S16
1.002 S17
1.003 S18
1.004 S19
2.000 S20
2.001 S21
1.005 S22
3.000 S23
1.006 S24
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1.007 S25

PN
US/MH
Name

Level
Exceeded
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Design Criteria for Surface Network 3
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 100 Volumetric Runoff Coeff. 0.750

PIMP (%) 100
FEH Rainfall Version 2013 Add Flow / Climate Change (%) 0

Site Location GB 381375 213365 SO 81375 13365 Minimum Backdrop Height (m) 0.000
Data Type Point Maximum Backdrop Height (m) 0.000

Maximum Rainfall (mm/hr) 500 Min Design Depth for Optimisation (m) 1.200
Maximum Time of Concentration (mins) 30 Min Vel for Auto Design only (m/s) 1.00

Foul Sewage (l/s/ha) 0.000 Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Network Design Table for Surface Network 3

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

Network Results Table
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Network Design Table for Surface Network 3
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PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)
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Network Design Table for Surface Network 3
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 15.817 0.095 166.5 0.055 5.00 0.0 0.600 o 300 Pipe/Conduit
1.001 8.530 0.050 170.6 0.039 0.00 0.0 0.600 o 300 Pipe/Conduit
1.002 42.931 0.255 168.4 0.024 0.00 0.0 0.600 o 300 Pipe/Conduit
1.003 27.010 0.425 63.6 0.089 0.00 0.0 0.600 o 300 Pipe/Conduit

2.000 29.227 0.525 55.7 0.068 5.00 0.0 0.600 o 300 Pipe/Conduit

1.004 24.378 0.100 243.8 0.058 0.00 0.0 0.600 o 300 Pipe/Conduit
1.005 22.677 0.100 226.8 0.066 0.00 0.0 0.600 o 375 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 168.11 5.22 23.300 0.055 0.0 0.0 0.0 1.22 85.9 25.0
1.001 166.82 5.34 23.205 0.094 0.0 0.0 0.0 1.20 84.9 42.5
1.002 160.65 5.93 23.155 0.118 0.0 0.0 0.0 1.21 85.5 51.3
1.003 158.40 6.16 22.900 0.207 0.0 0.0 0.0 1.98 139.6 88.8

2.000 167.96 5.23 23.000 0.068 0.0 0.0 0.0 2.11 149.3 30.9

1.004 154.54 6.56 22.475 0.333 0.0 0.0 0.0 1.00 70.9« 139.4
1.005 151.67 6.88 22.300 0.399 0.0 0.0 0.0 1.20 132.4« 163.9
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Manhole Schedules for Surface Network 3
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MH
Name

MH
CL (m)

MH
Depth
(m)

MH
Connection

MH
Diam.,L*W

(mm)
PN

Pipe Out
Invert

Level (m)
Diameter
(mm)

PN
Pipes In
Invert

Level (m)
Diameter
(mm)

Backdrop
(mm)

S7 24.829 1.529 Open Manhole 1350 1.000 23.300 300

S8 24.921 1.716 Open Manhole 1200 1.001 23.205 300 1.000 23.205 300

S9 25.001 1.846 Open Manhole 1200 1.002 23.155 300 1.001 23.155 300

S10 24.457 1.557 Open Manhole 1200 1.003 22.900 300 1.002 22.900 300

S11 24.574 1.574 Open Manhole 1350 2.000 23.000 300

S12 24.005 1.530 Open Manhole 1350 1.004 22.475 300 1.003 22.475 300

2.000 22.475 300

S13 23.971 1.671 Open Manhole 1350 1.005 22.300 375 1.004 22.375 300

S14 24.421 2.221 Open Manhole 1200 OUTFALL 1.005 22.200 375

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

S7 381488.417 213322.297 381488.417 213322.297 Required

S8 381474.271 213315.222 381474.271 213315.222 Required
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Manhole Schedules for Surface Network 3
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S9 381465.802 213316.240 381465.802 213316.240 Required

S10 381424.210 213326.883 381424.210 213326.883 Required

S11 381404.937 213361.743 381404.937 213361.743 Required

S12 381397.986 213333.354 381397.986 213333.354 Required

S13 381391.975 213309.729 381391.975 213309.729 Required

S14 381386.489 213287.725 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)



PJA Page 5
Seven House, High Street 06396
Longbridge Rudloe Drive
Birmingham, B31 2UQ Quedgeley
Date 01/09/2022 Designed by SWJ
File 22.08.30 SITE3D DRAINAGE MODELS (REV D).MDX Checked by DMcC
Innovyze Network 2019.1

Free Flowing Outfall Details for Surface Network 3
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.005 S14 24.421 22.200 0.000 1200 0

Simulation Criteria for Surface Network 3

Volumetric Runoff Coeff 0.750 Manhole Headloss Coeff (Global) 0.500 Inlet Coeffiecient 0.800
Areal Reduction Factor 1.000 Foul Sewage per hectare (l/s) 0.000 Flow per Person per Day (l/per/day) 0.000

Hot Start (mins) 0 Additional Flow - % of Total Flow 0.000 Run Time (mins) 60
Hot Start Level (mm) 0 MADD Factor * 10m³/ha Storage 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes
Return Period (years) 5 Winter Storms No
FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840
Data Type Point Storm Duration (mins) 30
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.000 S7 15 Winter 2 +0% 100/15 Summer 23.368 -0.232 0.000 0.12 8.4 OK
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
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PN
US/MH
Name

Level
Exceeded

1.000 S7
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.001 S8 15 Winter 2 +0% 100/15 Summer 23.301 -0.204 0.000 0.22 13.4 OK
1.002 S9 15 Winter 2 +0% 100/15 Summer 23.248 -0.207 0.000 0.21 16.4 OK
1.003 S10 15 Winter 2 +0% 100/15 Summer 22.995 -0.205 0.000 0.22 27.7 OK
2.000 S11 15 Winter 2 +0% 100/15 Summer 23.055 -0.245 0.000 0.08 10.4 OK
1.004 S12 15 Winter 2 +0% 30/15 Summer 22.663 -0.112 0.000 0.71 44.6 OK
1.005 S13 15 Winter 2 +0% 30/15 Summer 22.481 -0.194 0.000 0.47 52.7 OK

PN
US/MH
Name

Level
Exceeded

1.001 S8
1.002 S9
1.003 S10
2.000 S11
1.004 S12
1.005 S13
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.000 S7 15 Winter 30 +0% 100/15 Summer 23.410 -0.190 0.000 0.26 19.2 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
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PN
US/MH
Name

Level
Exceeded

1.000 S7
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.001 S8 15 Winter 30 +0% 100/15 Summer 23.365 -0.140 0.000 0.54 33.3 OK
1.002 S9 15 Winter 30 +0% 100/15 Summer 23.311 -0.144 0.000 0.52 41.3 OK
1.003 S10 15 Winter 30 +0% 100/15 Summer 23.107 -0.093 0.000 0.55 68.6 OK
2.000 S11 15 Winter 30 +0% 100/15 Summer 23.085 -0.215 0.000 0.18 23.7 OK
1.004 S12 15 Winter 30 +0% 30/15 Summer 22.982 0.207 0.000 1.71 107.7 SURCHARGED
1.005 S13 15 Winter 30 +0% 30/15 Summer 22.686 0.011 0.000 1.11 126.1 SURCHARGED

PN
US/MH
Name

Level
Exceeded

1.001 S8
1.002 S9
1.003 S10
2.000 S11
1.004 S12
1.005 S13
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Simulation Criteria
Areal Reduction Factor 1.000 Manhole Headloss Coeff (Global) 0.500 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Foul Sewage per hectare (l/s) 0.000 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Additional Flow - % of Total Flow 0.000 Flow per Person per Day (l/per/day) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 0 Number of Storage Structures 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status ON
Analysis Timestep 2.5 Second Increment (Extended) Inertia Status ON

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.000 S7 15 Winter 100 +40% 100/15 Summer 24.483 0.883 0.000 0.45 32.3 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for Surface Network 3
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PN
US/MH
Name

Level
Exceeded

1.000 S7
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PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

1.001 S8 15 Winter 100 +40% 100/15 Summer 24.396 0.891 0.000 0.87 53.1 SURCHARGED
1.002 S9 15 Winter 100 +40% 100/15 Summer 24.315 0.860 0.000 0.83 66.4 SURCHARGED
1.003 S10 15 Winter 100 +40% 100/15 Summer 24.149 0.949 0.000 0.87 109.2 SURCHARGED
2.000 S11 15 Winter 100 +40% 100/15 Summer 23.918 0.618 0.000 0.30 40.5 SURCHARGED
1.004 S12 15 Winter 100 +40% 30/15 Summer 23.800 1.025 0.000 2.87 181.5 FLOOD RISK
1.005 S13 15 Winter 100 +40% 30/15 Summer 22.940 0.265 0.000 1.90 214.6 SURCHARGED

PN
US/MH
Name

Level
Exceeded

1.001 S8
1.002 S9
1.003 S10
2.000 S11
1.004 S12
1.005 S13
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 5
FEH Rainfall Version 2013

Site Location GB 381375 213365 SO 81375 13365
Data Type Point

Maximum Rainfall (mm/hr) 50
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.000
Maximum Backdrop Height (m) 0.000

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Surface Network 1

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.376 4-8 0.219

Total Area Contributing (ha) = 0.595

Total Pipe Volume (m³) = 22.454

Network Design Table for Surface Network 1

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 39.134 0.170 230.2 0.077 5.00 0.0 0.600 o 300 Pipe/Conduit
1.001 23.809 0.099 240.5 0.122 0.00 0.0 0.600 o 300 Pipe/Conduit
1.002 7.837 0.171 45.8 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
1.003 23.310 0.090 259.0 0.024 0.00 0.0 0.600 o 375 Pipe/Conduit
1.004 17.004 0.055 309.0 0.040 0.00 0.0 0.600 o 375 Pipe/Conduit
1.005 6.832 0.021 325.0 0.006 0.00 0.0 0.600 o 375 Pipe/Conduit

2.000 30.837 0.130 237.2 0.047 5.00 0.0 0.600 o 300 Pipe/Conduit
2.001 37.725 0.385 98.0 0.071 0.00 0.0 0.600 o 300 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 5.63 22.700 0.077 0.0 0.0 0.0 1.03 72.9 10.4
1.001 50.00 6.03 22.530 0.199 0.0 0.0 0.0 1.01 71.4 26.9
1.002 50.00 6.08 22.431 0.199 0.0 0.0 0.0 2.33 164.6 26.9
1.003 50.00 6.43 22.185 0.223 0.0 0.0 0.0 1.12 123.8 30.2
1.004 50.00 6.70 22.095 0.263 0.0 0.0 0.0 1.03 113.3 35.6
1.005 50.00 6.82 22.040 0.269 0.0 0.0 0.0 1.00 110.4 36.4

2.000 50.00 5.51 22.700 0.047 0.0 0.0 0.0 1.02 71.9 6.4
2.001 50.00 5.90 22.570 0.118 0.0 0.0 0.0 1.59 112.3 16.0
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Network Design Table for Surface Network 1
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PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

2.002 16.314 0.050 326.3 0.105 0.00 0.0 0.600 o 375 Pipe/Conduit
2.003 13.142 0.041 320.5 0.075 0.00 0.0 0.600 o 375 Pipe/Conduit

1.006 9.819 0.024 409.1 0.028 0.00 0.0 0.600 o 450 Pipe/Conduit
1.007 6.786 0.020 339.3 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
1.008 6.826 0.030 227.5 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
1.009 10.501 0.060 175.0 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

2.002 50.00 6.17 22.110 0.223 0.0 0.0 0.0 1.00 110.2 30.2
2.003 50.00 6.39 22.060 0.298 0.0 0.0 0.0 1.01 111.2 40.4

1.006 50.00 6.98 21.944 0.595 0.0 0.0 0.0 1.00 158.9 80.6
1.007 50.00 7.08 21.920 0.595 0.0 0.0 0.0 1.10 174.6 80.6
1.008 50.00 7.17 21.900 0.595 0.0 0.0 0.0 1.34 213.7 80.6
1.009 50.00 7.35 21.870 0.595 0.0 0.0 0.0 0.99 39.2« 80.6

Free Flowing Outfall Details for Surface Network 1

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.009 S40 22.186 21.810 0.000 0 0

Simulation Criteria for Surface Network 1

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes
Return Period (years) 5 Winter Storms No
FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840
Data Type Point Storm Duration (mins) 30
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Online Controls for Surface Network 1
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Hydro-Brake® Optimum Manhole: S39 FCC, DS/PN: 1.009, Volume (m³): 14.3

Unit Reference MD-SHE-0194-2000-1330-2000 Sump Available Yes
Design Head (m) 1.330 Diameter (mm) 194

Design Flow (l/s) 20.0 Invert Level (m) 21.870
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 225
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1500

Application Surface

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

Design Point (Calculated) 1.330 20.0 Kick-Flo® 0.895 16.6
Flush-Flo™ 0.406 20.0 Mean Flow over Head Range - 17.2

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

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

0.100 6.7 0.800 18.2 2.000 24.3 4.000 33.9 7.000 44.4
0.200 18.0 1.000 17.5 2.200 25.4 4.500 35.8 7.500 45.9
0.300 19.7 1.200 19.0 2.400 26.5 5.000 37.7 8.000 47.4
0.400 20.0 1.400 20.5 2.600 27.5 5.500 39.5 8.500 48.8
0.500 19.8 1.600 21.8 3.000 29.5 6.000 41.2 9.000 50.1
0.600 19.5 1.800 23.1 3.500 31.8 6.500 42.8 9.500 51.5
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Storage Structures for Surface Network 1
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Tank or Pond Manhole: S38 Basin, DS/PN: 1.008

Invert Level (m) 21.900

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 46.5 0.750 159.8 0.850 224.5 1.600 393.2 1.601 393.2
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface Network 1
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

1.000 S27 15 Winter 2 +0% 30/15 Winter 22.784 -0.216 0.000 0.17
1.001 S28 15 Winter 2 +0% 30/15 Summer 22.667 -0.163 0.000 0.42
1.002 S29 15 Winter 2 +0% 30/15 Summer 22.535 -0.196 0.000 0.26
1.003 S30 15 Winter 2 +0% 30/15 Summer 22.335 -0.225 0.000 0.28
1.004 S31 15 Winter 2 +0% 30/15 Summer 22.283 -0.187 0.000 0.36
1.005 S32 30 Winter 2 +0% 30/15 Summer 22.269 -0.146 0.000 0.41
2.000 S33 15 Winter 2 +0% 100/15 Summer 22.766 -0.234 0.000 0.11
2.001 S34 15 Winter 2 +0% 100/15 Summer 22.650 -0.220 0.000 0.16
2.002 S35 15 Winter 2 +0% 30/15 Summer 22.288 -0.197 0.000 0.33
2.003 S36 30 Winter 2 +0% 30/15 Summer 22.272 -0.163 0.000 0.38
1.006 S37 30 Winter 2 +0% 30/15 Summer 22.266 -0.128 0.000 0.67
1.007 S41 30 Winter 2 +0% 30/15 Summer 22.256 -0.114 0.000 0.61
1.008 S38 Basin 30 Winter 2 +0% 30/15 Summer 22.248 -0.102 0.000 0.18
1.009 S39 FCC 30 Winter 2 +0% 2/15 Summer 22.238 0.143 0.000 0.61

PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S27 11.6 OK
1.001 S28 26.9 OK
1.002 S29 26.8 OK
1.003 S30 29.6 OK
1.004 S31 33.2 OK
1.005 S32 29.1 OK
2.000 S33 7.1 OK
2.001 S34 16.2 OK
2.002 S35 29.1 OK
2.003 S36 32.2 OK
1.006 S37 63.2 OK
1.007 S41 62.5 OK
1.008 S38 Basin 23.8 OK
1.009 S39 FCC 19.9 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface Network 1
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

1.000 S27 15 Winter 30 +0% 30/15 Winter 23.021 0.021 0.000 0.37
1.001 S28 15 Winter 30 +0% 30/15 Summer 22.938 0.108 0.000 0.95
1.002 S29 15 Winter 30 +0% 30/15 Summer 22.852 0.121 0.000 0.54
1.003 S30 60 Winter 30 +0% 30/15 Summer 22.790 0.230 0.000 0.34
1.004 S31 60 Winter 30 +0% 30/15 Summer 22.735 0.265 0.000 0.46
1.005 S32 60 Winter 30 +0% 30/15 Summer 22.702 0.287 0.000 0.60
2.000 S33 15 Winter 30 +0% 100/15 Summer 22.802 -0.198 0.000 0.25
2.001 S34 60 Winter 30 +0% 100/15 Summer 22.713 -0.157 0.000 0.21
2.002 S35 60 Winter 30 +0% 30/15 Summer 22.708 0.223 0.000 0.45
2.003 S36 60 Winter 30 +0% 30/15 Summer 22.704 0.269 0.000 0.65
1.006 S37 60 Winter 30 +0% 30/15 Summer 22.699 0.305 0.000 1.05
1.007 S41 60 Winter 30 +0% 30/15 Summer 22.694 0.324 0.000 0.94
1.008 S38 Basin 60 Winter 30 +0% 30/15 Summer 22.690 0.340 0.000 0.18
1.009 S39 FCC 60 Winter 30 +0% 2/15 Summer 22.689 0.594 0.000 0.61

PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S27 25.2 SURCHARGED
1.001 S28 60.0 SURCHARGED
1.002 S29 56.3 SURCHARGED
1.003 S30 36.3 SURCHARGED
1.004 S31 42.6 SURCHARGED
1.005 S32 42.7 SURCHARGED
2.000 S33 16.1 OK
2.001 S34 22.3 OK
2.002 S35 40.7 SURCHARGED
2.003 S36 54.4 SURCHARGED
1.006 S37 98.6 SURCHARGED
1.007 S41 96.5 SURCHARGED
1.008 S38 Basin 24.7 SURCHARGED
1.009 S39 FCC 19.9 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank
1) for Surface Network 1
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

1.000 S27 15 Winter 100 +40% 30/15 Winter 24.101 1.101 0.000
1.001 S28 15 Winter 100 +40% 30/15 Summer 24.017 1.187 0.000
1.002 S29 15 Winter 100 +40% 30/15 Summer 23.708 0.977 0.000
1.003 S30 15 Winter 100 +40% 30/15 Summer 23.522 0.962 0.000
1.004 S31 15 Winter 100 +40% 30/15 Summer 23.416 0.946 0.000
1.005 S32 15 Winter 100 +40% 30/15 Summer 23.299 0.884 0.000
2.000 S33 15 Winter 100 +40% 100/15 Summer 23.659 0.659 0.000
2.001 S34 15 Winter 100 +40% 100/15 Summer 23.581 0.711 0.000
2.002 S35 15 Winter 100 +40% 30/15 Summer 23.432 0.947 0.000
2.003 S36 15 Winter 100 +40% 30/15 Summer 23.332 0.897 0.000
1.006 S37 120 Winter 100 +40% 30/15 Summer 23.204 0.810 0.000
1.007 S41 120 Winter 100 +40% 30/15 Summer 23.198 0.828 0.000
1.008 S38 Basin 120 Winter 100 +40% 30/15 Summer 23.194 0.844 0.000
1.009 S39 FCC 120 Winter 100 +40% 2/15 Summer 23.192 1.097 0.000

PN
US/MH
Name

Flow /
Cap.

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S27 0.64 43.2 FLOOD RISK
1.001 S28 1.78 113.0 FLOOD RISK
1.002 S29 1.05 108.7 FLOOD RISK
1.003 S30 1.12 118.9 SURCHARGED
1.004 S31 1.48 137.0 SURCHARGED
1.005 S32 1.96 139.1 FLOOD RISK
2.000 S33 0.40 26.1 SURCHARGED
2.001 S34 0.62 64.3 SURCHARGED
2.002 S35 1.40 125.3 FLOOD RISK
2.003 S36 2.00 168.1 FLOOD RISK
1.006 S37 1.29 121.5 SURCHARGED
1.007 S41 1.18 120.9 SURCHARGED
1.008 S38 Basin 0.19 25.7 SURCHARGED
1.009 S39 FCC 0.61 20.0 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Design Criteria for Surface Network 4
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Pipe Sizes STANDARD Manhole Sizes STANDARD

FEH Rainfall Model
Return Period (years) 5
FEH Rainfall Version 2013

Site Location GB 381375 213365 SO 81375 13365
Data Type Point

Maximum Rainfall (mm/hr) 50
Maximum Time of Concentration (mins) 30

Foul Sewage (l/s/ha) 0.000
Volumetric Runoff Coeff. 0.750

PIMP (%) 100
Add Flow / Climate Change (%) 0
Minimum Backdrop Height (m) 0.000
Maximum Backdrop Height (m) 0.000

Min Design Depth for Optimisation (m) 1.200
Min Vel for Auto Design only (m/s) 1.00
Min Slope for Optimisation (1:X) 500

Designed with Level Soffits

Time Area Diagram for Surface Network 4

Time
(mins)

Area
(ha)

Time
(mins)

Area
(ha)

0-4 0.163 4-8 0.071

Total Area Contributing (ha) = 0.234

Total Pipe Volume (m³) = 2.748

Network Design Table for Surface Network 4

« - Indicates pipe capacity < flow

PN Length
(m)

Fall
(m)

Slope
(1:X)

I.Area
(ha)

T.E.
(mins)

Base
Flow (l/s)

k
(mm)

HYD
SECT

DIA
(mm)

Section Type Auto
Design

1.000 14.646 0.029 505.0 0.124 5.00 0.0 0.600 o 300 Pipe/Conduit
1.001 6.366 0.125 50.9 0.110 0.00 0.0 0.600 o 300 Pipe/Conduit
1.002 7.318 0.125 58.5 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit
1.003 33.278 0.383 86.9 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit
1.004 8.909 0.182 49.0 0.000 0.00 0.0 0.600 o 150 Pipe/Conduit

Network Results Table

PN Rain
(mm/hr)

T.C.
(mins)

US/IL
(m)

Σ I.Area
(ha)

Σ Base
Flow (l/s)

Foul
(l/s)

Add Flow
(l/s)

Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

1.000 50.00 5.35 23.029 0.124 0.0 0.0 0.0 0.69 49.0 16.8
1.001 50.00 5.40 23.000 0.234 0.0 0.0 0.0 2.21 156.1 31.7
1.002 50.00 5.46 22.875 0.234 0.0 0.0 0.0 2.06 145.5 31.7
1.003 50.00 5.97 22.750 0.234 0.0 0.0 0.0 1.08 19.1« 31.7
1.004 50.00 6.08 22.367 0.234 0.0 0.0 0.0 1.44 25.5« 31.7
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Free Flowing Outfall Details for Surface Network 4
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Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

1.004 S6 22.863 22.185 0.000 0 0

Simulation Criteria for Surface Network 4

Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 0.000

Hot Start (mins) 0 Inlet Coeffiecient 0.800
Hot Start Level (mm) 0 Flow per Person per Day (l/per/day) 0.000

Manhole Headloss Coeff (Global) 0.500 Run Time (mins) 60
Foul Sewage per hectare (l/s) 0.000 Output Interval (mins) 1

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details

Rainfall Model FEH Summer Storms Yes
Return Period (years) 5 Winter Storms No
FEH Rainfall Version 2013 Cv (Summer) 0.750

Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840
Data Type Point Storm Duration (mins) 30
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Online Controls for Surface Network 4
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Hydro-Brake® Optimum Manhole: S4 FCC, DS/PN: 1.003, Volume (m³): 15.4

Unit Reference MD-SHE-0088-4000-1450-4000 Sump Available Yes
Design Head (m) 1.450 Diameter (mm) 88

Design Flow (l/s) 4.0 Invert Level (m) 22.750
Flush-Flo™ Calculated Minimum Outlet Pipe Diameter (mm) 150
Objective Minimise upstream storage Suggested Manhole Diameter (mm) 1200

Application Surface

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

Design Point (Calculated) 1.450 4.0 Kick-Flo® 0.786 3.0
Flush-Flo™ 0.385 3.8 Mean Flow over Head Range - 3.4

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

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

0.100 2.7 0.800 3.0 2.000 4.6 4.000 6.4 7.000 8.4
0.200 3.5 1.000 3.4 2.200 4.9 4.500 6.8 7.500 8.6
0.300 3.7 1.200 3.7 2.400 5.1 5.000 7.1 8.000 8.9
0.400 3.8 1.400 3.9 2.600 5.2 5.500 7.5 8.500 9.2
0.500 3.7 1.600 4.2 3.000 5.6 6.000 7.8 9.000 9.4
0.600 3.6 1.800 4.4 3.500 6.0 6.500 8.1 9.500 9.7
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Storage Structures for Surface Network 4
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Tank or Pond Manhole: S2 Basin, DS/PN: 1.001

Invert Level (m) 23.000

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 7.9 0.650 72.9 0.850 165.1 1.500 279.2 1.501 279.2
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2 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface Network 4
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

1.000 S1 120 Winter 2 +0% 2/15 Winter 23.424 0.095 0.000 0.20
1.001 S2 Basin 120 Winter 2 +0% 2/15 Summer 23.422 0.122 0.000 0.09
1.002 S3 120 Winter 2 +0% 2/15 Summer 23.420 0.245 0.000 0.08
1.003 S4 FCC 120 Winter 2 +0% 2/15 Summer 23.419 0.519 0.000 0.20
1.004 S5 480 Winter 2 +0% 22.408 -0.109 0.000 0.17

PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 6.4 SURCHARGED
1.001 S2 Basin 7.8 SURCHARGED
1.002 S3 6.9 SURCHARGED
1.003 S4 FCC 3.7 SURCHARGED
1.004 S5 3.7 OK
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Surface Network 4
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

1.000 S1 120 Winter 30 +0% 2/15 Winter 23.836 0.507 0.000 0.45
1.001 S2 Basin 120 Winter 30 +0% 2/15 Summer 23.834 0.534 0.000 0.08
1.002 S3 120 Winter 30 +0% 2/15 Summer 23.832 0.657 0.000 0.07
1.003 S4 FCC 120 Winter 30 +0% 2/15 Summer 23.830 0.930 0.000 0.20
1.004 S5 1440 Winter 30 +0% 22.408 -0.109 0.000 0.17

PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 14.1 SURCHARGED
1.001 S2 Basin 7.1 SURCHARGED
1.002 S3 6.3 SURCHARGED
1.003 S4 FCC 3.7 SURCHARGED
1.004 S5 3.7 OK
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Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 0.000
Hot Start Level (mm) 0 Inlet Coeffiecient 0.800

Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (l/s) 0.000

Number of Input Hydrographs 0 Number of Offline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures 1 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FEH Data Type Point

FEH Rainfall Version 2013 Cv (Summer) 0.750
Site Location GB 381375 213365 SO 81375 13365 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0
Analysis Timestep 2.5 Second Increment (Extended)

DTS Status ON
DVD Status ON

Inertia Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 240, 360, 480, 960, 1440

Return Period(s) (years) 2, 30, 100
Climate Change (%) 0, 0, 40

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

1.000 S1 240 Winter 100 +40% 2/15 Winter 24.198 0.869 0.000 0.52
1.001 S2 Basin 240 Winter 100 +40% 2/15 Summer 24.196 0.896 0.000 0.07
1.002 S3 240 Winter 100 +40% 2/15 Summer 24.194 1.019 0.000 0.06
1.003 S4 FCC 240 Winter 100 +40% 2/15 Summer 24.192 1.292 0.000 0.22
1.004 S5 240 Winter 100 +40% 22.409 -0.108 0.000 0.18

PN
US/MH
Name

Overflow
(l/s)

Pipe
Flow
(l/s) Status

Level
Exceeded

1.000 S1 16.4 SURCHARGED
1.001 S2 Basin 6.5 SURCHARGED
1.002 S3 5.5 SURCHARGED
1.003 S4 FCC 4.0 SURCHARGED
1.004 S5 4.0 OK


