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NOTES - 1. This drawing is to be read in conjunction with all relevant 3E, architect and M&E consultants drawings and This drawing is to be read in conjunction with all relevant 3E, architect and M&E consultants drawings and  be read in conjunction with all relevant 3E, architect and M&E consultants drawings and project specifications. 2. All building drainage works shall be carried out in accordance with the relevent parts of BS EN 752 'Drains All building drainage works shall be carried out in accordance with the relevent parts of BS EN 752 'Drains and Sewer Systems Outside Buildings', the current building regulations and the local authority building control specifications and requirements. 3. All insitu and precast concrete products shall comply with class DS1 requirements for sulphate exposure in All insitu and precast concrete products shall comply with class DS1 requirements for sulphate exposure in accordance with BRE Special Digest 1, Concrete in Aggresive Ground (2001) Part 1: Table 2. 4. All precast concrete products shall comply with the relevant provisions of BS 5911 and be Kitemarked. All All precast concrete products shall comply with the relevant provisions of BS 5911 and be Kitemarked. All precast concrete pipes shall be class 120 and comply with the requirements of note 3 above. 5. All vitrified clay pipes and fittings shall comply with the relevant provisions of BS EN295 and BS 65 All vitrified clay pipes and fittings shall comply with the relevant provisions of BS EN295 and BS 65 respectively and be Kitemarked, all pipes shall be extra strength to BS 65 or equivalent BS EN295 pipe crushing strength and be of a sleeved system. 6. All u-PVC pipes and fittings shall comply with WIS 4-35-01 and shall be kitemarked. All u-PVC pipes and fittings shall comply with WIS 4-35-01 and shall be kitemarked. 7. Manhole covers and frames shall comply with the relevant provisions of BS EN214, have 600x600 clear Manhole covers and frames shall comply with the relevant provisions of BS EN214, have 600x600 clear openings unless otherwise specified and be of non-rocking design without cushion inserts and be Kitemarked. Load class D400 in trafficked areas and load class B125 in footways, landscaped and pedestrian areas. where required, covers shall be recessed to receive the architects specified finish.  8. Gully grates and frames shall comply with the relevant provisions of BS EN:124 and be of non-rocking design Gully grates and frames shall comply with the relevant provisions of BS EN:124 and be of non-rocking design with captive hinge access and be Kitemarked. Load class D400 in industrial estate roads and areas carrying regular heavy traffic and load class C250 in estate roads and car parking areas. In all road locations, the grate shall be hinged on the side of the traffic direction (left hand opening). 9. All external rigid pipework shall be laid with a class S pipe bedding detail with 1.2m minimum cover to the All external rigid pipework shall be laid with a class S pipe bedding detail with 1.2m minimum cover to the pipe barrel under vehicular trafficked areas, 0.9m cover under fields and 0.6m cover under footways/gardens. Where cover is less than that stated, a class A pipe bedding detail shall be used on pipes 225dia and larger, for pipes less than 225dia use a class Z pipe bedding detail. Under buildings a class S pipe bedding detail shall be used. Where there is less than 300mm between the barrel of the pipe and the underside of the structural floor slab, the pipe shall be cast integral with the floor slab with 150mm minimum concrete surround with vertical reinforcement tied into the slab. 10. All u-PVC pipework shall be laid with a class T pipe bedding detail with 1.2m minimum cover to the pipe All u-PVC pipework shall be laid with a class T pipe bedding detail with 1.2m minimum cover to the pipe barrel under vehicular trafficked areas, 0.9m cover under fields and 0.6m cover under footways/gardens. Where cover is less than that stated a class Q pipe bedding detail shall be used. 11. Where concrete protection is required to pipework, the concrete shall be discontinued at each pipe joint over Where concrete protection is required to pipework, the concrete shall be discontinued at each pipe joint over the full cross section of the concrete by means of a shaped compressible filler. 12. Where two pipelines cross with less than 300mm cover, surround each pipe with a full concrete bed and Where two pipelines cross with less than 300mm cover, surround each pipe with a full concrete bed and surround (class Z detail) for not less than 1m centered on the crossing and extended as required to within 150mm of the nearest flexible joint. 13. Selected backfill material shall consist of uniform soil, free from stones larger than 40mm, clay lumps larger Selected backfill material shall consist of uniform soil, free from stones larger than 40mm, clay lumps larger than 75mm, tree roots, contaminated material. Selected backfill material is to be placed in layers not exceeding 150mm thickness. Should the excavated material be unsuitable or weather conditions affect the materials stability, then a suitable hard granular material shall be used.  14. No mechanical compaction of fill material shall be permitted within 300mm above the barrel/crown of the pipe. No mechanical compaction of fill material shall be permitted within 300mm above the barrel/crown of the pipe. 15. General backfill to drainage trenches in vehicular trafficked areas above the pipe bedding detail, shall be General backfill to drainage trenches in vehicular trafficked areas above the pipe bedding detail, shall be suitably selected material (in accordance with BS 8301 clause 5.7.6.1.) and be placed in layers not exceeding 225mm, each layer compacted to form a stable trench backfill, should the material be  unsuitable or weather conditions affect the materials stability, then a hard granular material shall be used up to formation level. 16. All separators shall be in accordance with the environment agency document PPG3. All separators shall be in accordance with the environment agency document PPG3. 17. All below ground plastic/grp tanks shall be installed in accordance with the manufacturers instructions. They All below ground plastic/grp tanks shall be installed in accordance with the manufacturers instructions. They shall be provided with sufficient concrete surround to counter floatation and shall have a wall thickness adequate to resist the highest ground water level which could be encountered at their location. 18. All excavations in areas of high water tables and granular materials with high sand/silt contents shall be All excavations in areas of high water tables and granular materials with high sand/silt contents shall be wrapped with a suitable geotechnical filter membrane to prevent migration of sands/silts. Full height clay stanks across trenches and/or at manhole  locations at 25m intervals to restrict water movement along the excavation shall be provided. 19. Where utility/land drainage trenches etc cross over drainage trenches, the contractor shall construct an Where utility/land drainage trenches etc cross over drainage trenches, the contractor shall construct an impermeable barrier to prevent groundwater infiltrating into the drainage trench. 20. Non-man entry access chambers shall comply with the relevant provisions of BS EN 752-3.Non-man entry access chambers shall comply with the relevant provisions of BS EN 752-3.
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TUBOSIDER NOTES ALL CLAUSE NUMBERS BELOW REFER TO THE HIGHWAYS AGENCY'S MANUAL OF CONTRACT DOCUMENTS FOR HIGHWAY WORKS VOLUME 1, SPECIFICATION FOR HIGHWAY WORKS. 1. This drawing to be read in conjunction with all relevant 3E, Architect, and M & E consultant's drawings This drawing to be read in conjunction with all relevant 3E, Architect, and M & E consultant's drawings and project specifications.  2. All building drainage works shall be carried out in accordance with the relevant parts of BS EN 752 All building drainage works shall be carried out in accordance with the relevant parts of BS EN 752 'Drains and Sewer Systems Outside Buildings,' the current Building Regulations and the Local Authority Building Control's requirements.  3. Corrugated steel pipes shall generally be in accordance with CL 501/4, Table 5/1 and CL 2501. The Corrugated steel pipes shall generally be in accordance with CL 501/4, Table 5/1 and CL 2501. The pipes and their components shall have a current Type Approval Certificate and the pipes shall also have a current BBA Roads and Bridges Certificate.  4. Joints shall be classified as 'Rigid' and shall be made watertight in accordance with the manufacturer's Joints shall be classified as 'Rigid' and shall be made watertight in accordance with the manufacturer's specifications and recommendations and complying with CL 2501/6 and 2501/8.  5. Where it becomes necessary to make a site connection into the tank other than at prefabricated Where it becomes necessary to make a site connection into the tank other than at prefabricated junctions, the new connection shall be made using parts sourced from the original manufacturer, and all connection methods shall be strictly in accordance with the manufacturer's specifications and recommendations.  6. Where flow control devices are incorporated in the tank, they shall be fitted strictly in accordance with Where flow control devices are incorporated in the tank, they shall be fitted strictly in accordance with the manufacturer's specifications and recommendations to the levels shown on the main drainage drawings. They shall be fully operational on completion of the works with any temporary stoppers and blocks removed. Any draw wires or valves or spindles required for emergency draw down shall be fully installed and operational in accordance with the manufacturer's specifications. Some control devices may need to be fitted into the tank before the cover slab is constructed.  7. Where concrete invert paving is required it shall be constructed in accordance with BD12/01 Chapter 13 Where concrete invert paving is required it shall be constructed in accordance with BD12/01 Chapter 13 and CL 2501/12 and 2501/14 using concrete C25/30 with maximum aggregate size 20mm and A393 mesh in accordance with CL 2501/13.  8. Excavation for pipes shall be in accordance with CL 502. Soft spots in the base of the trench shall be Excavation for pipes shall be in accordance with CL 502. Soft spots in the base of the trench shall be removed and backfilled and compacted with bedding material 6K as specified on this drawing.  9. Bedding and laying of Tubosider tanks shall be carried out in accordance with CL 503/1. Earthworks for Bedding and laying of Tubosider tanks shall be carried out in accordance with CL 503/1. Earthworks for Tubosider tanks shall be in accordance with CL 623.  10. Bedding and surround for Tubosider tanks shall be selected granular fill material as shown on this Bedding and surround for Tubosider tanks shall be selected granular fill material as shown on this drawing, laid in accordance with CL 608.  11. Backfilling of Tubosider trenches shall take place immediately after installation, jointing and surrounding Backfilling of Tubosider trenches shall take place immediately after installation, jointing and surrounding is complete. Backfill shall be material Class 6Q, in accordance with Table 6/1 and CL 612, laid in even layers. Power rammers shall not be used for compaction within 300mm of any part of the pipe.  12. Tanks shall be left clean and free from silt, construction debris and obstructions.  Tanks shall be left clean and free from silt, construction debris and obstructions.  13. All insitu and precast concrete products shall comply with class DS1 requirements for sulphate exposure All insitu and precast concrete products shall comply with class DS1 requirements for sulphate exposure in accordance with BRE Special Digest 1, Concrete in Aggressive Ground (2001) Part 1: Table 2.   14. All precast concrete products shall comply with the relevant provisions of BS5911 and be kitemarked. All All precast concrete products shall comply with the relevant provisions of BS5911 and be kitemarked. All precast concrete pipes shall be Class M and comply with the requirements of note 13 above.  15. All vitrified clay pipes and fittings shall comply with the relevant provisions of BSEN295 and BS65 All vitrified clay pipes and fittings shall comply with the relevant provisions of BSEN295 and BS65 respectively and be kitemarked. All pipes shall be extra strength to BS65 or equivalent BSEN295 pipe crushing strength.  16. Manhole covers and frames shall comply with the relevant provisions of BSEN214, and be kitemarked, Manhole covers and frames shall comply with the relevant provisions of BSEN214, and be kitemarked, with 600 x 600 clear openings.
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This 3E drawing should be considered along with the risk information contained in the CDM Pre Construction Information. This information will include details of the SIGNIFICANT risks which 3E have identified which may arise from constructing the designs shown on this drawing. A competent Contractor should be aware of the typical risks associated with doing this work. DO NOT START YOUR WORK unless you know the Risks and Controls relating to the work on this drawing (including SAFE SEQUENCES OF WORK and EQUIPMENT). Do not issue copies of parts of this drawing without the above Note for Workers (unless you are sure that the Workers can undertake the work safely).
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NOTES - 1. This drawing is to be read in conjunction with all relevant 3E, architect and This drawing is to be read in conjunction with all relevant 3E, architect and  be read in conjunction with all relevant 3E, architect and M&E consultants drawings and project specifications. 2. All building drainage works shall be carried out in accordance with the relevent All building drainage works shall be carried out in accordance with the relevent parts of BS EN 752 'Drains and Sewer Systems Outside Buildings', the current building regulations and the local authority building control specifications and requirements. 3. All insitu and precast concrete products shall comply with class DS1 All insitu and precast concrete products shall comply with class DS1 requirements for sulphate exposure in accordance with BRE Special Digest 1, Concrete in Aggresive Ground (2001) Part 1: Table 2. 4. All precast concrete products shall comply with the relevant provisions of BS All precast concrete products shall comply with the relevant provisions of BS 5911 and be Kitemarked. All precast concrete pipes shall be class 120 and comply with the requirements of note 3 above. 5. All vitrified clay pipes and fittings shall comply with the relevant provisions of All vitrified clay pipes and fittings shall comply with the relevant provisions of BS EN295 and BS 65 respectively and be Kitemarked, all pipes shall be extra strength to BS 65 or equivalent BS EN295 pipe crushing strength and be of a sleeved system. 6. All u-PVC pipes and fittings shall comply with WIS 4-35-01 and shall be All u-PVC pipes and fittings shall comply with WIS 4-35-01 and shall be kitemarked. 7. Manhole covers and frames shall comply with the relevant provisions of BS Manhole covers and frames shall comply with the relevant provisions of BS EN214, have 600x600 clear openings unless otherwise specified and be of non-rocking design without cushion inserts and be Kitemarked. Load class D400 in trafficked areas and load class B125 in footways, landscaped and pedestrian areas. where required, covers shall be recessed to receive the architects specified finish.  8. Gully grates and frames shall comply with the relevant provisions of BS EN:124 Gully grates and frames shall comply with the relevant provisions of BS EN:124 and be of non-rocking design with captive hinge access and be Kitemarked. Load class D400 in industrial estate roads and areas carrying regular heavy traffic and load class C250 in estate roads and car parking areas. In all road locations, the grate shall be hinged on the side of the traffic direction (left hand opening). 9. All external rigid pipework shall be laid with a class S pipe bedding detail with All external rigid pipework shall be laid with a class S pipe bedding detail with 1.2m minimum cover to the pipe barrel under vehicular trafficked areas, 0.9m cover under fields and 0.6m cover under footways/gardens. Where cover is less than that stated, a class A pipe bedding detail shall be used on pipes 225dia and larger, for pipes less than 225dia use a class Z pipe bedding detail. Under buildings a class S pipe bedding detail shall be used. Where there is less than 300mm between the barrel of the pipe and the underside of the structural floor slab, the pipe shall be cast integral with the floor slab with 150mm minimum concrete surround with vertical reinforcement tied into the slab. 10. All u-PVC pipework shall be laid with a class T pipe bedding detail with 1.2m All u-PVC pipework shall be laid with a class T pipe bedding detail with 1.2m minimum cover to the pipe barrel under vehicular trafficked areas, 0.9m cover under fields and 0.6m cover under footways/gardens. Where cover is less than that stated a class Q pipe bedding detail shall be used. 11. Where concrete protection is required to pipework, the concrete shall be Where concrete protection is required to pipework, the concrete shall be discontinued at each pipe joint over the full cross section of the concrete by means of a shaped compressible filler. 12. Where two pipelines cross with less than 300mm cover, surround each pipe Where two pipelines cross with less than 300mm cover, surround each pipe with a full concrete bed and surround (class Z detail) for not less than 1m centered on the crossing and extended as required to within 150mm of the nearest flexible joint. 13. Selected backfill material shall consist of uniform soil, free from stones larger Selected backfill material shall consist of uniform soil, free from stones larger than 40mm, clay lumps larger than 75mm, tree roots, contaminated material. Selected backfill material is to be placed in layers not exceeding 150mm thickness. Should the excavated material be unsuitable or weather conditions affect the materials stability, then a suitable hard granular material shall be used.  14. No mechanical compaction of fill material shall be permitted within 300mm No mechanical compaction of fill material shall be permitted within 300mm above the barrel/crown of the pipe. 15. General backfill to drainage trenches in vehicular trafficked areas above the General backfill to drainage trenches in vehicular trafficked areas above the pipe bedding detail, shall be suitably selected material (in accordance with BS 8301 clause 5.7.6.1.) and be placed in layers not exceeding 225mm, each layer compacted to form a stable trench backfill, should the material be  unsuitable or weather conditions affect the materials stability, then a hard granular material shall be used up to formation level. 16. All separators shall be in accordance with the environment agency document All separators shall be in accordance with the environment agency document PPG3. 17. All below ground plastic/grp tanks shall be installed in accordance with the All below ground plastic/grp tanks shall be installed in accordance with the manufacturers instructions. They shall be provided with sufficient concrete surround to counter floatation and shall have a wall thickness adequate to resist the highest ground water level which could be encountered at their location. 18. All excavations in areas of high water tables and granular materials with high All excavations in areas of high water tables and granular materials with high sand/silt contents shall be wrapped with a suitable geotechnical filter membrane to prevent migration of sands/silts. Full height clay stanks across trenches and/or at manhole  locations at 25m intervals to restrict water movement along the excavation shall be provided. 19. Where utility/land drainage trenches etc cross over drainage trenches, the Where utility/land drainage trenches etc cross over drainage trenches, the contractor shall construct an impermeable barrier to prevent groundwater infiltrating into the drainage trench. 20. Non-man entry access chambers shall comply with the relevant provisions of Non-man entry access chambers shall comply with the relevant provisions of BS EN 752-3.
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P:\3e_Projects\P19-111 - Huddersfield Road, Mirfield\Admin\Below Ground Drainage Maintenance Requirements.docx  
 1 

General Maintenance & Inspection Recommendations  

For Below Ground Gravity Drainage. (Including Drainage Channels) 
 

1. No work shall be carried out on the drainage system without permission from a nominated 
person, who has access to information/ a working knowledge of the system. 

 
2. Maintenance/ inspection work shall be carried out in a safe/ planned manner. 
 
3. All work is to be carried out by competent persons suitably trained and equipped in accordance 

with current statutory safe working policies. 
 
4. Entry into confined spaces shall be kept to a minimum and be restricted to suitably qualified/ 

equipped persons working in accordance with current statutory safe working policies. 
 
5. High levels of hygiene shall be maintained at all times, with adequate welfare facilities being 

provided for the personnel. 
 
6. Drainage systems shall be inspected at least every 6 months.  Any debris/ defects discovered 

shall be recorded and a programme of cleaning/ repair initiated.  Urgent repairs/ cleaning shall 
be actioned as soon as practicable. 

 
7. The maintenance/ cleaning of Bypass Type Interceptors and Grease Traps etc.  shall be carried 

out in accordance with the specific manufacturers instructions. 
 
8. The following operations should be carried out annually. 

a) Covers of inspection chambers and manholes shall be removed and the sides, 
benchings and channels cleared. 

b) Accumulated deposits of silt in soakaways, catchpit manholes, drainage channels, 
gullies etc. shall be removed.  Any traps shall then be plunged and thoroughly flushed 
out with clean water. 

c) Main and branch drains shall be cleared as required and afterwards be flushed with 
clean water.  Any obstructions found shall be removed and not flushed down the 

system. 
d) Covers of inspection chambers, manholes, gullies etc. shall be replaced, bedded in 

suitable grease or other sealing material as required and bolted/locked down as 
appropriate.  Missing bolts and broken items shall be replaced in accordance with the 
manufacturers details. 

 
9. During prolonged periods of dry weather, traps shall be checked and replenished as necessary 

in order to maintain the seal, preventing the escape of odours. 
 
10. Clearing of the drainage system can be achieved by a number of methods depending on the 

nature of the work 
a) Rodding – Manual/ Mechanical with flexible rods. 
b) Jetting – High pressure water jetting. 
c) Plunging. 
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1 year Return Period Summary of Critical Results by Maximum Flood Volume
(Rank 1) for Storm
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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 2.000
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 Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1, 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)

S1.000 S1 15 Summer 1 +0% 30/15 Summer 100/15 Winter 46.276
S1.001 S2 15 Summer 1 +0% 30/15 Summer 46.173
S2.000 S3 15 Summer 1 +0% 30/15 Winter 47.445
S2.001 S4 15 Summer 1 +0% 30/15 Summer 47.058
S1.002 S3 15 Summer 1 +0% 30/15 Winter 46.119
S1.003 S4 15 Summer 1 +0% 1/15 Summer 45.172

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.174 0.000 0.36 24.4 OK 1
S1.001 S2 -0.127 0.000 0.63 38.0 OK
S2.000 S3 -0.130 0.000 0.36 21.3 OK
S2.001 S4 -0.087 0.000 0.68 21.5 OK
S1.002 S3 -0.206 0.000 0.42 59.3 OK
S1.003 S4 0.022 0.000 0.11 5.8 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Flood Volume
(Rank 1) for Storm
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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 2.000
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 Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1, 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)

S1.000 S1 15 Summer 30 +0% 30/15 Summer 100/15 Winter 46.572
S1.001 S2 15 Summer 30 +0% 30/15 Summer 46.465
S2.000 S3 15 Summer 30 +0% 30/15 Winter 47.550
S2.001 S4 15 Summer 30 +0% 30/15 Summer 47.217
S1.002 S3 15 Summer 30 +0% 30/15 Winter 46.325
S1.003 S4 15 Summer 30 +0% 1/15 Summer 45.451

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 0.122 0.000 0.84 56.9 SURCHARGED 1
S1.001 S2 0.165 0.000 1.53 92.2 SURCHARGED
S2.000 S3 -0.025 0.000 0.88 51.5 OK
S2.001 S4 0.072 0.000 1.63 51.3 SURCHARGED
S1.002 S3 0.000 0.000 1.01 142.4 OK
S1.003 S4 0.301 0.000 0.11 6.1 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Flood Volume
(Rank 1) for Storm
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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 2.000
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 Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1, 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)

S1.000 S1 15 Winter 100 +40% 30/15 Summer 100/15 Winter 47.449
S1.001 S2 15 Summer 100 +40% 30/15 Summer 47.027
S2.000 S3 15 Summer 100 +40% 30/15 Winter 48.377
S2.001 S4 15 Summer 100 +40% 30/15 Summer 47.448
S1.002 S3 15 Summer 100 +40% 30/15 Winter 46.583
S1.003 S4 15 Summer 100 +40% 1/15 Summer 45.838

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 0.999 0.039 1.55 105.1 FLOOD 1
S1.001 S2 0.727 0.000 2.73 164.8 SURCHARGED
S2.000 S3 0.802 0.000 1.44 84.7 SURCHARGED
S2.001 S4 0.303 0.000 2.70 85.1 SURCHARGED
S1.002 S3 0.258 0.000 1.73 243.7 SURCHARGED
S1.003 S4 0.688 0.000 0.12 6.6 SURCHARGED
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1 year Return Period Summary of Critical Results by Maximum Outflow (Rank
1) for Storm

©1982-2020 Innovyze

Simulation Criteria
Areal Reduction Factor 1.000 Additional Flow - % of Total Flow 0.000

Hot Start (mins) 0 MADD Factor * 10m³/ha Storage 2.000
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 Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1, 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)

S1.000 S1 15 Winter 1 +0% 30/15 Summer 100/15 Winter 46.279
S1.001 S2 15 Winter 1 +0% 30/15 Summer 46.179
S2.000 S3 15 Winter 1 +0% 30/15 Winter 47.447
S2.001 S4 15 Winter 1 +0% 30/15 Summer 47.063
S1.002 S3 15 Winter 1 +0% 30/15 Winter 46.124
S1.003 S4 30 Winter 1 +0% 1/15 Summer 45.244

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 -0.171 0.000 0.38 25.5 OK 1
S1.001 S2 -0.121 0.000 0.66 40.0 OK
S2.000 S3 -0.128 0.000 0.38 22.3 OK
S2.001 S4 -0.082 0.000 0.72 22.6 OK
S1.002 S3 -0.201 0.000 0.44 62.2 OK
S1.003 S4 0.094 0.000 0.12 6.2 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Outflow (Rank
1) for Storm
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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 2.000
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 Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1, 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)

S1.000 S1 15 Winter 30 +0% 30/15 Summer 100/15 Winter 46.596
S1.001 S2 15 Winter 30 +0% 30/15 Summer 46.484
S2.000 S3 15 Winter 30 +0% 30/15 Winter 47.582
S2.001 S4 15 Winter 30 +0% 30/15 Summer 47.227
S1.002 S3 15 Winter 30 +0% 30/15 Winter 46.326
S1.003 S4 480 Summer 30 +0% 1/15 Summer 45.714

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 0.146 0.000 0.86 58.4 SURCHARGED 1
S1.001 S2 0.184 0.000 1.61 97.1 SURCHARGED
S2.000 S3 0.007 0.000 0.91 53.4 SURCHARGED
S2.001 S4 0.082 0.000 1.68 52.9 SURCHARGED
S1.002 S3 0.001 0.000 1.06 149.4 SURCHARGED
S1.003 S4 0.564 0.000 0.12 6.7 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Outflow
(Rank 1) for Storm
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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 2.000
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 Storage Structures 1
Number of Online Controls 1 Number of Time/Area Diagrams 0
Number of Offline Controls 0 Number of Real Time Controls 0

Synthetic Rainfall Details
Rainfall Model FSR Ratio R 0.350

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 19.000 Cv (Winter) 0.840

Margin for Flood Risk Warning (mm) 300.0 DVD Status OFF
Analysis Timestep Fine Inertia Status OFF

DTS Status ON

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600,

720, 960, 1440, 2160, 2880, 4320, 5760, 7200,
8640, 10080

Return Period(s) (years) 1, 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)

S1.000 S1 15 Winter 100 +40% 30/15 Summer 100/15 Winter 47.449
S1.001 S2 15 Winter 100 +40% 30/15 Summer 47.095
S2.000 S3 15 Winter 100 +40% 30/15 Winter 48.481
S2.001 S4 15 Winter 100 +40% 30/15 Summer 47.478
S1.002 S3 15 Winter 100 +40% 30/15 Winter 46.617
S1.003 S4 240 Winter 100 +40% 1/15 Summer 47.407

PN
US/MH
Name

Surcharged
Depth
(m)

Flooded
Volume
(m³)

Flow /
Cap.

Overflow
(l/s)

Half Drain
Time
(mins)

Pipe
Flow
(l/s) Status

Level
Exceeded

S1.000 S1 0.999 0.039 1.55 105.1 FLOOD 1
S1.001 S2 0.795 0.000 2.83 170.9 SURCHARGED
S2.000 S3 0.906 0.000 1.50 88.2 FLOOD RISK
S2.001 S4 0.333 0.000 2.81 88.5 SURCHARGED
S1.002 S3 0.292 0.000 1.81 255.7 SURCHARGED
S1.003 S4 2.257 0.000 0.15 8.2 SURCHARGED
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STORM SEWER DESIGN by the Modified Rational Method

Network Design Table for Storm

©1982-2020 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

S1.000 33.517 0.150 223.4 0.206 5.00 0.0 0.600 o 300 Pipe/Conduit
S1.001 10.507 0.050 210.1 0.140 0.00 0.0 0.600 o 300 Pipe/Conduit

S2.000 29.235 0.430 68.0 0.180 5.00 0.0 0.600 o 225 Pipe/Conduit
S2.001 6.342 0.050 126.8 0.000 0.00 0.0 0.600 o 225 Pipe/Conduit

S1.002 8.792 0.130 67.6 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit
S1.003 4.642 0.725 6.4 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)

S1.000 46.60 5.53 46.150 0.206 0.0 0.0 0.0 1.05 74.1 26.0
S1.001 46.02 5.70 46.000 0.345 0.0 0.0 0.0 1.08 76.4 43.0

S2.000 47.45 5.31 47.350 0.180 0.0 0.0 0.0 1.59 63.2 23.1
S2.001 47.10 5.40 46.920 0.180 0.0 0.0 0.0 1.16 46.1 23.1

S1.002 45.78 5.76 45.950 0.525 0.0 0.0 0.0 2.21 243.6 65.1
S1.003 48.57 5.02 45.000 0.000 8.1 0.0 0.0 4.01 70.8 8.1
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Area Summary for Storm
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Pipe
Number

PIMP
Type

PIMP
Name

PIMP
(%)

Gross
Area (ha)

Imp.
Area (ha)

Pipe Total
(ha)

1.000 User  - 100 0.206 0.206 0.206
1.001 User  - 100 0.041 0.041 0.041

User  - 100 0.045 0.045 0.087
User  - 100 0.053 0.053 0.140

2.000 User  - 100 0.144 0.144 0.144
User  - 100 0.005 0.005 0.149
User  - 100 0.030 0.030 0.180

2.001  -  - 100 0.000 0.000 0.000
1.002  -  - 100 0.000 0.000 0.000
1.003  -  - 100 0.000 0.000 0.000

Total Total Total
0.525 0.525 0.525

Free Flowing Outfall Details for Storm

Outfall
Pipe Number

Outfall
Name

C. Level
(m)

I. Level
(m)

Min
I. Level

(m)

D,L
(mm)

W
(mm)

S1.003 S 48.296 44.275 0.000 0 0
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Online Controls for Storm
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Hydro-Brake® Optimum Manhole: S4, DS/PN: S1.003, Volume (m³): 5.7

Unit Reference MD-SHE-0113-8100-2350-8100
Design Head (m) 2.350

Design Flow (l/s) 8.1
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 113

Invert Level (m) 45.000
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200

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

Design Point (Calculated) 2.350 8.1 Kick-Flo® 1.006 5.4
Flush-Flo™ 0.492 6.8 Mean Flow over Head Range - 6.5

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)

0.100 3.9 1.200 5.9 3.000 9.1 7.000 13.6
0.200 6.0 1.400 6.3 3.500 9.8 7.500 14.0
0.300 6.6 1.600 6.8 4.000 10.4 8.000 14.5
0.400 6.8 1.800 7.1 4.500 11.0 8.500 14.9
0.500 6.8 2.000 7.5 5.000 11.6 9.000 15.3
0.600 6.8 2.200 7.8 5.500 12.1 9.500 15.7
0.800 6.5 2.400 8.2 6.000 12.6
1.000 5.5 2.600 8.5 6.500 13.1
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Storage Structures for Storm
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Tank or Pond Manhole: S4, DS/PN: S1.003

Invert Level (m) 45.000
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