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1.0 INTRODUCTION 

1.1 PURPOSE OF THIS REPORT 

Tetra Tech Ltd has been commissioned by Threadneedle Curtis Ltd to undertake a Flood Risk Assessment and 
drainage strategy with regards to a proposed development at Manchester Airport. 

This report has been produced in support of full planning application for the proposed development as 
outlined in Section 1.2. 

1.2 PROPOSED DEVELOPMENT 

A full planning application is being submitted for approval of a new logistics facility, office, yard and car park 
within the confines of the former Hangar 4 site, Manchester Airport.  The proposed layout of the new building, 
yard and car park are included in Appendix A. 

1.3 SCOPE OF THIS REPORT 

The FRA will consider all potential sources of flooding including Main Rivers, Ordinary Watercourses, surface 
water and overland flow routes, groundwater, sewers and reservoirs. It will identify the level of risk and, where 
necessary, proposed mitigation to manage flood risk. 

The assessment will be undertaken in accordance with the NPPF (Chapter 14), Planning Practice Guidance 
(PPG) (Flood Risk and Coastal Change), Environment Agency guidance and the Manchester City Council 
Strategic Flood Risk Assessment (SFRA) and Manchester City Council Local Flood Risk Management Strategy 
(LFRMS). 

1.4 REQUIREMENT FOR THIS REPORT 

The application site covers an area of 1.96 ha and therefore, in line with the National Planning Policy Framework 
(NPPF) and the Planning Practice Guidance (PPG) (Flood Risk and Coastal Change), a Flood Risk Assessment is 
required to support the planning application.  

1.5 LIMITATIONS OF THIS REPORT 

This report has been prepared by Tetra Tech Ltd on behalf of the Client in connection with the scope of the 
report as described in Section 1.2 above and taking into account the particular instructions and requirements 
set out in Tetra Tech’s fee proposal and the Client’s acceptance. It is not intended for and should not be relied 
on by any third party and no responsibility is undertaken to any third party. 
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Tetra Tech Ltd accepts no duty or responsibility (including in negligence) to any party other than the Client and 
disclaims all liability of any nature whatsoever to any such party in respect of this report. 

This report cannot be reproduced without Tetra Tech’s written consent.  
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2.0 SITE DESCRIPTION 

2.1 SITE LOCATION 

The Hangar 4 site is located at Manchester Airport, as shown in Figure 1. The full planning application site 
boundary is included in Appendix A. 

 

Figure 1: Site Location 

2.2 SITE TOPOGRAPHY 

A topographical survey was conducted by Survey Operations in February 2023, indicating the site elevation 
ranges from 67 m to 68.6 m Above Ordnance Datum (AOD) and the site falls from north west to south east. 
Topographical survey extent and details are shown in Appendix B. 

2.3 WATERCOURSES 

The Cotteril Clough Brook is located approximately 55 m south of the site and is a tributary of the nearest 
main river, River Bollin.  
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2.4 DRAINAGE 

The site is currently served by a surface water network which discharges to the Cotteril Clough Brook outfall. 
Cotteril Clough Brook is a designated SSSI and is thus determined a sensitive receptor. At the request of 
Manchester Airport all drainage to this outfall will be removed and abandoned as part of this proposed 
development.  

The existing Hangar which is located on site and is scheduled for demolition discharges foul drainage via a 
gravity network to the existing airport owned Pumping Station 1. The existing outfall from the site is to be re-
used for the proposed development at the request of Manchester Airport. 

2.5 GROUND CONDITIONS 

2.5.1 Soil 
A review of British Geological Survey (BGS) online geological mapping indicated the superficial deposits are 
Till, Devensian – Diamicton. 

2.5.2 Geology 
The BGS online geological mapping indicated the bedrock geology below the site is Bollin Mudstone – 
Mudstone. The nearest BGS borehole records, located approximately 200 m north west of the site, indicates 
clay based strata to a depth of 4 m below ground level and no water was encountered.  

2.5.3 Hydrogeology 

A review of Defra’s online ‘Magic’ mapping indicates that the superficial and bedrock aquifers are both classified 
as unproductive which have negligible significance for water supply or baseflow to river and lakes. The site is 
not located within a groundwater Source Protection Zone.  

3.0 FLOOD RISK 

3.1 FLUVIAL RISK 

A floodplain is the area that would naturally be affected by flooding if a river rises above its banks or is inundated 
by the sea (coastal or tidal flooding). In England, floodplains are divided into flood zones for planning purposes. 
These show the extent of the natural floodplain area at risk of inundation if there were no flood defences or 
certain other manmade structures and channel improvements. They are divided as follows: 

 Flood Zone 1 is land assessed as having an annual probability of flooding of less than 1 in 1000 

(<0.1%).  
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 Flood Zone 2 is land assessed as having an annual probability of flooding of between a 1 in 1000 

(0.1%) and 1 in 100 (1%).  

 Flood Zone 3 is land assessed as having an annual probability of flooding of 1 in 100 or greater (>1%).  

As outlined within Section 2.3, the nearest watercourse, Cotteril Clough Brook, is located 55 m south of the site 
and flows southwest away from the site. 

The Environment Agency’s Flood Map for Planning (Figure 2) indicates that the site is located entirely within 
Flood Zone 1 and therefore at low risk from fluvial flooding. The EA historical flood map shows the site has not 
been flooded previously. 

The elevation of the Cotteril Clough Brook is approximately 63 m AOD, based on the latest available LiDAR data 
(2022 1m resolution), the nearest site boundary is approximately 4 m above the Cotteril Clough Brook, therefore 
in the event of a flood, it is considered unlikely the site would be affected. It is noted that the upstream inflows 
would be limited by the capacity (i.e. size) at the upstream end of the culvert, therefore with the exception of 
any drainage flows that may enter along its route, the upstream face would create a constriction to the 
upstream catchment inflows.  

The fluvial flood risk to the site is considered to be low.  

The site is located at an inland location in excess of 60 m AOD, and therefore the risk of tidal flooding is 
considered to be negligible.  

 

Figure 2: Environment Agency Flood Map for Planning 
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3.2 SURFACE WATER & OVERLAND FLOWS 

Surface water flooding can occur during high intensity rainfall events as sheet runoff from fields or hard paved 
areas. It is particularly prevalent in areas with significant hardstanding or poorly permeable soils (i.e. clay). This 
is because the grounds capacity for infiltration is reduced. In addition, the inability to enter local drainage 
systems also contributes to risk from this source. The risk of surface water flooding is divided as follows, as 
defined by the Environment Agency: 

 Very low risk means that the annual probability of flooding is less than 1 in 1000 (<0.1%). 

 Low risk means that the annual probability of flooding is between 1 in 1000 (0.1%) and 1 in 100 (1%). 

 Medium risk means that the annual probability of flooding is between 1 in 100 (1%) and 1 in 30 (3.3%). 

 High risk means that the annual probability of flooding of greater than 1 in 30 (>3.3%). 

 

Figure 3: Environment Agency Flood Map for Planning 

The EA surface water mapping identifies the majority of the site is at very low risk of surface water flooding, with 
small areas of high risk associated with the internal airport roads to the west and east of the site. 

A drainage strategy for the site has been developed to manage the 100-year plus 45 % climate change event and 
therefore any runoff generated from the site will be captured, attenuated and discharged to Bollin outfall 
tunnel. Further details on the drainage strategy are outlined in Section 5. 

 

Low risk 

Medium risk 

High risk 
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The external ground level is proposed slope away from the building to reduce the potential for ingress of 
localised surface water flooding in the vicinity of the site.  

Therefore, the surface water flood risk to the site is considered to be low. 

3.3 GROUNDWATER FLOODING 

Groundwater flooding occurs when groundwater emerges at the surface under conditions where the 'normal' 
range of groundwater levels and groundwater flows is exceeded.  

The site is located on impermeable ground limiting the risk of groundwater flooding. In addition, the clay-based 
strata located between ground level and the groundwater table at the Site will limit the potential for 
groundwater to inundate the Site.  

A review of the MCC SFRA groundwater flooding map, Appendix C, indicates the risks from groundwater flooding 
is very low.  

Overall, the risk of groundwater flooding is considered to be low. 

3.4 SEWER FLOODING 

Sewer flooding occurs when intense rainfall overloads the sewer system capacity and/or when sewers cannot 
discharge properly to watercourses due to high water levels. Sewer flooding can also be caused when problems 
such as blockages, collapses or equipment failure occur in the sewerage system. 

A review of the MCC SFRA and LFRMS indicates there is no history of sewer flooding at the site or within the 
vicinity of the site. 

It is proposed that the external ground levels slope away from the building to reduce the potential for ingress 
of flooding from the private sewer networks that are likely to be located in the vicinity of the site.  

Based on the above, the risk of flooding from this source is considered to be low to negligible. 

3.5 RESERVOIR FLOODING 

The probability of a catastrophic dam failure is considered to be extremely low. All large reservoirs must be 
regularly inspected and supervised by reservoir panel engineers under the Environment Agency’s enforcement 
of the Reservoirs Act 1975 in England. 
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A review of the Environment Agency’s online Extent of Flooding from Reservoirs (Figure x) indicates that the site 
is not located within the reservoir flood extents ‘when river levels are normal’ and ‘when there is also flooding 
from rivers’. 

The risk from reservoir flooding is considered to be negligible. 

3.6 CANAL FLOODING 

There are no canals on or in proximity to the site and so the risk of flooding from this source is considered to be 
negligible. 

3.7 SUMMARY OF FLOOD RISK 

The flood risk for the site is summarised below: 
 The site is located within Flood Zone 1, the Cotteril Clough Brook is the nearest watercourse located 

55m south of the site flowing away from the Site. The site is at a greater elevation than the watercourse 
and therefore in the event of flooding it is considered unlikely that the site would be affected. The fluvial 
flood risk to the site is considered to be low. 

 Due to the sites inland location the risk of tidal flooding is considered to be negligible. 
 The site will have a drainage strategy for the site designed to a 100 year plus 45% climate change and 

therefore the surface water flood risk is considered to be low. 
 The site is located on impermeable ground underlaid by clay-based strata reducing the likelihood of 

ground water flooding. The groundwater flood risk for the site is considered to be low. 
 The MCC SFRA and LFRMS identifies no previous sewer flooding at the site. The sewer flood risk for the 

site is considered to be low to negligible. 
 The site is not located with the EA reservoir flood extents and therefore the risk is considered to be 

negligible. 
 There are no canals located within the vicinity of the site and therefore the risk is considered to be 

negligible. 

4.0 SEQUENTIAL AND EXCEPTION TESTS 

The site is located within Flood Zone 1 and is considered to be at a low risk of flooding from all sources and 
therefore meets the requirements of the sequential test. Therefore the exception test is not required as per the 
EA and DEFRA’s ‘Flood risk assessment: the sequential test for applicants’ guidance. 
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5.0 SURFACE WATER MANAGEMENT 

5.1 DRAINAGE HIERARCHY 

In order to ensure that surface water runoff from the developed site does not increase the risk of flooding, in 
accordance with national and local policy, the management of runoff should be considered via a sequential 
approach. The following options for the disposal of surface water runoff have been considered at a high level, 
in order of preference: 

 Discharge to ground; 

 Discharge to a surface water body; 

 Discharge to a surface water system, highway drain, or another drainage system, or; 

 To a combined sewer where there are absolutely no other options, and only were agreed in advance 

with the relevant sewerage undertaker. 

 

5.1.1.1 Discharge to Ground 

Initial geotechnical investigations have indicated that the site is underlain by made ground over natural strata. 
Evidence of contamination has been observed from previous site uses. To facilitate the redevelopment of the 
site it is likely ground improvement works will be needed. 

On the above basis discharge via infiltration is not considered to be viable. 

5.1.1.2 Discharge to Surface Water Body 

The nearest surface water body is Cotteril Clough. This watercourse is a designed SSSI and sensitive receptor. 
At the request of the Manchester Airport Group who manage the discharge permit and liaise regularly with the 
Environment Agency this outfall will not be utilised.  

There are no other nearby waterbodies deemed viable for discharge.  

5.1.1.3 Discharge to Surface Water System or Combined Sewer 

The site will discharge to a nearby airport owned surface water the drain. This existing drain conveys flows to 
the Bollin Outfall Tunnel which in turn conveys flows directly to the River Bollin. 

5.2 IMPERMEABLE AREAS 
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Table 1 - Existing and Proposed Permeable Areas 

Situation Impermeable Area (ha) Permeable Area (ha) 

Existing 1.96  0 

Proposed 1.96 0 

5.3 DISCHARGE RATES 

The discharge rate for the existing site area has been calculated as uncontrolled at 272 l/s. The new 
development will cover the same area and the impermeable area of the site will remail the same. The discharge 
rate for the new development will provide a 50% reduction in the rate of discharge (betterment) from the site 
and will discharge at a rate of 136 l/s, which is based upon the calculated current uncontrolled discharge rate.    

5.4 REQUIRED ATTENUATION 

Table 2 - Estimated Attenuation Volume  

refer to appendix D for the microdrainage QSE calculations 

Impermeable area 
(ha) 

Discharge Rate 
(l/s) 

1 in 100 year + 45% 
CC (m3) 

1.96 136 616 

 

5.5 SUSTAINABLE DRAINAGE 

5.5.1 Review of SuDS Options 
The site redevelopment will comprise of an area that will remain 100% impermeable with nominal areas of 
feature landscaping. Betterment will be provided by reducing surface water discharge rates to 50% of its 
calculated brownfield rate. 

A Class 1 bypass interceptor will be provided to reduce the risk from fuel oils. The drainage system will also 
include the introduction of catchpit manhole chambers to capture silt and debris from the sites paved surfaces 
and also from the building’s roof prior to flows entering the attenuation tank. The use of permeable paving 
systems appropriate for the class of vehicle loading should be considered. 

Car parking is proposed to the north of the site. The car park is proposed to be delivered as permeable paving 
system. Due to the lack of viable infiltration and potential contaminants in the ground this will be designed as 
a lined permeable paving system. 

5.5.2 The SuDS Management Train 
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The main purpose of SuDS is to manage surface water runoff generated by a development within the 
development site, attenuating additional flows generated by the introduction of impermeable areas whilst 
providing water quality treatment to the runoff and amenity and landscape benefits to the community. SuDS 
features can be categorised as follows: 

1. Source Control: manage runoff at its source 

• Water butts, green/brown roofs, permeable pavements, rainwater harvesting systems, bio-

retention systems. 

2. Site Control: manage runoff generated by a wider area 

• Swales, ponds, infiltration devices, filter strip, French drains.   

3. Regional Control: manage runoff generated by several sites 

• Basins, ponds and wetlands 

The following is an illustration of the SuDS principles and how they may be applied to a development via a SuDS 
Management Train. 

 

Figure 4: SuDS Management Train 

 

Table 3 below summarises the suitability of the different SuDS features to the developed site. 

Table 3 – Review of suitability of SuDS features to the developed site 

Type of SuDS Description Suitability for the Site 

Source Control 

Water butts Small storage tanks on each individual housing 
plot. 

Not appropriate for this development.  
Rainwater 
harvesting 

Recycling of water from roofs and impermeable 
areas. 
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Green roofs Vegetated roofs that reduce runoff and remove 
pollutants. 

Pervious 
surfaces 

Pavements that allow surface water to flow into 
underlying layers of the pavement and either 
infiltrate or drain to an on-site drainage network. 

These may be appropriate for some  
areas within the development such as car 
parking areas. 

Rain gardens & 
bioretention 
systems 

Shallow depressions with free draining soil and 
planted with vegetation that withstands occasional 
flooding. 

Not appropriate for ground conditions.   

Site & Regional Control 

Filter drains Linear drains or trenches filled with granular 
material that allow infiltration to the surrounding 
ground. 

Not appropriate for this development 
due to ground conditions. 

Swales Vegetated channels to convey store and treat 
runoff. 

Not appropriate for this development. 

Detention 
basins & ponds 

Shallow areas of open space that temporarily hold 
water and collect silt. 

Not appropriate for this development. 

Infiltration 
basins 

Shallow depression that stores runoff before it 
infiltrates into the subsoil. 

Not appropriate for this development. 

Infiltration 
devices 

Generally granular trenches or soakaways that 
store water and allow infiltration to the 
surrounding ground. 

Not appropriate for ground conditions.   

Table 3 identifies that there is only one SuDS Type that may be appropriate for use within the development site, 
subject to detailed design. All SuDS should be designed in accordance with The SuDS Manual (Ciria C753) and 
Defra’s Non-technical standards for sustainable drainage systems. 

5.6 PROPOSED SURFACE WATER DRAINAGE STRATEGY 

5.6.1 Drainage Strategy 
The proposed drainage strategy is to provide a gravity surface water system to that will discharge at a reduced 
rate to the existing MAG owned drainage system located to the north of the site. The flows will be restricted to 
a 50% betterment of the existing calculated brownfield rate from the existing site. 

The original site catchment drains towards the southern end of the site and discharges to the Cotteril Clough 
Brook, however, this is a sensitive watercourse and it has been requested by MAG to discharge flows to the MAG 
drainage system located to the north of the site. This system ultimately discharges to the River Bollin. MAG have 
agreed the capacity this system to be able to accept this restricted flow from the development. 
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The new system starts at the eastern side of the building and works around the building in a clockwise direction 
picking up the service yards, loading docks and vehicular entrances via channel drains. The car parking to the 
north end of the site will be drained via a lined system 3 permeable paving and connect to the attenuation tank. 
These flows will be treated with a class 1 bypass interceptor based on the catchment area size. The roof water 
will be collected via syphonic system and drain to the north end of the building and will pass through a catch 
pit manhole before entering into an attenuation tank.  

The attenuation is estimated to be a 616 m³ underground geocelluar tank located under the car park to the 
north, with a 136 l/s vortex flow control located to the north side of the tank. The outfall will be towards the 
existing MAG drainage located to the north of the site. Refer to appendix F for the Drainage General 
Arrangement.  

The design will cater for a 100 year rainfall events plus climate change with no flooding to cater for the airports 
request for no flooding to occur during these events. The microdrianage calculation are within appendix E 

Exceedance flows above the 100 year plus climate change would initially hold within the eastern loading dock 
then exceed the site from the southern and eastern sides from the service yard vehicular entrances.  

Two existing surface water pipes entering the site from the east will require a 93 m division, this will remove the 
runs from the development while maintaining their flow to the original outfalls. 

The existing drainage to the substation, located on the west side of the site, will also need to be diverted to the 
existing drainage in the road just to the west of the development.   

Car parking is proposed to the north of the site. The car park is proposed to be delivered as permeable paving 
system. Due to the lack of viable infiltration and potential contaminants in the ground this will be designed as 
a lined permeable paving system. Flows will be collected from the permeable paving system via a filter drain 
and connected to the main site drainage network via catchpit for silt capture. 

5.6.2 Water Quality and Treatment 

In accordance with Table 26.2 of The SuDS Manual CIRIA C753, pollution hazard indices are attributed to the 
areas serviced by SuDS. The area being developed can be considered to have a ‘medium-low’ pollution hazard 
level. The requirements for discharge to surface waters state that the ‘simple index approach’ should be used. 

Step 1 of the ‘Simple index approach’ outlined in The SuDS Manual is to identify the pollution hazard indices for 
the proposed land uses. These are set out in Table 4 below, which is an extract of Table 26.2 of The SuDS Manual. 
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Table 4 – Pollution Hazard Indices 

Land Use Pollution 
Hazard Level 

Total 
Suspended 
Solids (TSS) 

Metals Hydro-carbons 

Commercial yard and delivery 
areas, non-residential car 
parking with frequent change 
(e.g. hospitals, retail), all roads 
except low traffic roads and 
trunk roads/motorways. 

Medium 0.7 0.6 0.7 

Step 2 of the Simple index approach is to select SuDS features with a total pollution mitigation index that equals 
or exceeds the pollution hazard index. Appropriate SuDS should be considered during development of the 
drainage strategy for the new build(s). As an example, SuDS mitigation indices for the SuDS applicable to the 
site, outlined in Table 5 above, are shown in Table 6 below. These are taken from Table 26.3 of The SuDS Manual. 

Table 5 – SuDS Mitigation Indices 

SuDS Feature Total Suspended Solids 
(TSS) 

Metals Hydrocarbons 

Permeable paving 0.7 0.6 0.7 

Provided that the mitigation indices of the treatment techniques are equal to the hazard indices for the 
proposed development then there should be no reduction in the overall water quality within the receiving 
system. 

As stated in 5.5.1, a Class 1 bypass interceptor will be provided to reduce the risk from spilt or leaking fuel oils 
contaminating surface water flows and discharging from site. The drainage system will also include the 
introduction of catchpit manhole chambers to capture silt and debris from the sites paved surfaces and also 
from the building’s roof prior to flows entering the attenuation tank.  Permeable paving will also be provided in 
the asphalt car parking area.  

 

5.6.3 SUDS & Drainage Systems Maintenance 

SuDS require regular maintenance to keep them working effectively. It is assumed that drainage and SuDS on 
the site will be non-adoptable and therefore the responsibility of the Client or a delegated management 
company. Table 7 below shows the maintenance requirements for each of the proposed SuDS features for the 
scheme. 
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Table 6 – SuDS maintenance tasks and frequency required 

SuDS 
Feature 

Maintenance Task Recommended Frequency 

Permeable 
Paving  

1. Cleaning the surface by brush or sweeping  

2. Removal or management of weeds  

3. Remediation of any broken paving, rutting or lost jointing material. 

4. Rehabilitation of the upper surface and substructure by remedial 

sweeping  

1. Annually or as required if 

more frequently required 

2. Annually 

3. As required  

4. 10 to 15 years or when 

significant clogging. 

Pipe 
drainage 
System 

1. Remove debris from catchment surface 

2. Remove sediment from pre-treatment structures 

3. Inspect inlets and outlets 

4. Survey inside of the pipes 

 

1. Every 12 months 

2. Every 12 months 

3. Every 12 months 

4. Every 5 years 

 

Geocellular 
Attenuation 
Tank 

1. Remove debris from catchment surface 

2. Remove sediment from pre-treatment structures 

3. Inspect inlets and outlets 

4. Survey inside of the tank 

 

1. Every 12 months 

2. Every 12 months 

3. Every 12 months 

4. Every 5 years 

By-pass 
Separator  

1. Remove litter and debris  

2. Inspect for oil and silt accumulation remove as necessary 

3. Service electrical systems  

4. General Inspection  

5. Replace filter media 

1. Every 6 months  

2. Every 6 months  

3. Every 5 years 

4. As specified by manufacturer 

5. As specified by manufacturer 

 

5.7 EXCEEDANCE FLOW ROUTES 

All site levels are profiled to fall away from the proposed building to the external permitter of the site. In an 
exceedance event flow will convey from the site to the external airport owned perimeter roads where existing 
drainage networks are in place which will suitably capture exceedance flows and convey them to existing 
airport outfalls.  
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6.0 FOUL DRAINAGE 

6.1 EXISTING DRAINAGE 

The existing Hangar which is located on site and is scheduled for demolition, discharges foul drainage via a 
gravity network to the existing airport owned Pumping Station 1. The existing outfall from the site is to be re-
used for the proposed development at the request of Manchester Airport. 

6.2 PROPOSED FOUL DRAINAGE 

The proposed unit will drain via a gravity foul network emanating in the north wrapping around the building 
serving the proposed office and welfare areas.  

Flows will discharge to the existing MAG owned network to the South with flows conveyed to the Airport 
Pumping Station 1. MAG have confirmed there is suitable capacity for this discharge.  

Foul flows from pumping station 1 are conveyed by a series of pumping stations and rising mains across the 
airfield and outfall to a United Utilities sewer at an agreed discharge rate. The final discharge rate will remain 
as existing. 
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7.0 CONCLUSIONS & RECOMMENDATIONS 

7.1 CONCLUSIONS  

 The site is located within Flood Zone 1 and is considered to be at low risk from all other sources of 

flooding with the exception of surface water flooding. 

 Existing surface water flood mapping indicates surface water flow paths along the north west side, and 

south west sides of the existing building.  

 At the request of Manchester Airport Group (MAG) the outfall of for the system is to be change from the 

existing, heading to the Cotterial Clough Brook, a SSSI designated watercourse, to the river Bollin via 

the existing MAG drainage system  

 Proposed surface water drainage scheme to be is to be restricted to a 50% betterment of the existing 

flow to 136 l/s 

 No flooding to occur for the 100year plus climate change events. 

 Geocellular underground attenuation to be used, and a vortex flow control. 

 The car park to the north is to have a lined system C permeable paving. 

 Flows for the service yards are to pass through a by-pass interceptor. 

 Exceedance flows, above the 100 year plus climate change events, will pass off the site generally to the 

southern side to wider existing MAG drainage system. 
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APPENDIX A: PROPOSED SITE PLAN 
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APPENDIX B: TOPOGRAPHICAL SURVEY 
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STANDARD REFERENCE & ABBREVIATIONS

WSV.........Water Stop Valve (mains)

WST.........Water Stop Tap (domestic)

UTL.........Unable to Lift (MH,IC etc)

TP..........Telecommunications Pole

TLB.........Traffic Light Control Box

TIE.........Anchor Point (Masts/Poles)

HV..........High Voltage

Ht..........Height

I/R.........Iron Railing

EL SUB STN..Electricity Sub Station

ETL.........Electricity Transmission Line

FH..........Fire Hydrant

FL..........Floor Level

FP..........Flagpole

G*.*........Girth (of tree)

G...........Gulley

GIP.........Gas Inlet Pipe

GSV.........Gas Stop Valve (Mains)

HSE.........Housing

EL..........Eaves Level

ELB.........Electricity Box

EP..........Electricity Pole

ER..........Earth Rod

FB..........Flower Bed

U/C.........Under Construction

WO..........Wash Out

WM..........Water Meter

WL..........Water Level

W/M.........Wire Mesh

VP..........Vent Pipe

VDP.........Vehicle Detector Pad

U/G.........Underground

TPIT........Trial Pit

TMC.........Tarmac

TM..........Ticket Machine

TL..........Traffic Light

TFR.........Taken From Records

TBM.........Temporary Bench Mark

SV..........Stop Valve (unspecified)

OSBM........Ordnance Survey Bench Mark

B/W.........Barbed Wire

KO..........Kerb Outlet

EIC.........Electricity Inspection Cover

CUL.........Culvert

DC..........Drainage Channel

DSW.........Dry Stone Wall

ECP.........Electricity Cable Pit

EJ..........Expansion Joint

EJB.........Electricity Junction Box

CL..........Cover Level

CM..........Cable Marker

COL.........Column

CONC........Concrete

CP..........Catch Pit

CTV.........Cable Television

CW..........Concrete Block Wall

CHY.........Chimney

SVP.........Soil Vent Pipe

TCB.........Telephone Call Box

TB..........Traffic Bollard

SoL.........Soffit Level

SW..........Stone Wall

SP..........Sign Post

SL..........Sump Level

SAP.........Sapling

RWP.........Rain Water Pipe

RTW.........Retaining Wall

RS..........Road Sign

RE..........Rodding Eye

PT..........Post or Pillar

PP..........Petrol Pump

BAR.........Barrier

BOL.........Bollard

C/B.........Close Boarded

C/I.........Corrugated Iron

C/P.........Chestnut Paling

CB..........Control Box

CCTV........Closed Circuit TV

CD..........Cable Duct

CH/L........Chain Link

BB..........Belisha Beacon

BH..........Borehole

BL..........Bed Level

BS..........Bus Stop

BT Box......British Telecom Box

BT..........British Telecom IC

BW..........Brick Wall

O/H.........Overhead

PB..........Pillar Box

PC..........Pedestrian Crossing

PAV.........Paving

P/W.........Post & Wire

P/R.........Post & Rail

P/C.........Post & Chain

O/P.........Open Paling

NP..........Street Name Plate

MP..........Mooring Point

MKR.........Marker

MH..........Manhole

MG..........Multi-Girth

LP..........Lamp Post

LB..........Letter Box

(AR)........Assumed Route

AV..........Air Valve

IC..........Inspection Cover

AB..........Air Brick

BRTW........Brick Retaining Wall

DR..........Drain

CRTW........Concrete Retaining Wall

CEL.........Cellar Light

CBW.........Concrete Block Wall

GAB.........Gabion

GMKR........Gas Marker

OE..........Overhead Electric Wire

OP..........Outfall Pipe

OT..........Overhead Telecom Wire

SRTW........Stone Retaining Wall

TAC.........Tactile Paving

TS..........Trash Screen

WP..........Waste Pipe

IP..........Inlet Pipe

UTS.........Unable to Survey

DPC.........Damp Proof Course

GST.........Gas Stop Tap (Domestic)

SPL.........Springing Level

IL..........Invert Level
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STANDARD REFERENCE & ABBREVIATIONS

WSV.........Water Stop Valve (mains)

WST.........Water Stop Tap (domestic)

UTL.........Unable to Lift (MH,IC etc)

TP..........Telecommunications Pole

TLB.........Traffic Light Control Box

TIE.........Anchor Point (Masts/Poles)

HV..........High Voltage

Ht..........Height

I/R.........Iron Railing

EL SUB STN..Electricity Sub Station

ETL.........Electricity Transmission Line

FH..........Fire Hydrant

FL..........Floor Level

FP..........Flagpole

G*.*........Girth (of tree)

G...........Gulley

GIP.........Gas Inlet Pipe

GSV.........Gas Stop Valve (Mains)

HSE.........Housing

EL..........Eaves Level

ELB.........Electricity Box

EP..........Electricity Pole

ER..........Earth Rod

FB..........Flower Bed

U/C.........Under Construction

WO..........Wash Out

WM..........Water Meter

WL..........Water Level

W/M.........Wire Mesh

VP..........Vent Pipe

VDP.........Vehicle Detector Pad

U/G.........Underground

TPIT........Trial Pit

TMC.........Tarmac

TM..........Ticket Machine

TL..........Traffic Light

TFR.........Taken From Records

TBM.........Temporary Bench Mark

SV..........Stop Valve (unspecified)

OSBM........Ordnance Survey Bench Mark

B/W.........Barbed Wire

KO..........Kerb Outlet

EIC.........Electricity Inspection Cover

CUL.........Culvert

DC..........Drainage Channel

DSW.........Dry Stone Wall

ECP.........Electricity Cable Pit

EJ..........Expansion Joint

EJB.........Electricity Junction Box

CL..........Cover Level

CM..........Cable Marker

COL.........Column

CONC........Concrete

CP..........Catch Pit

CTV.........Cable Television

CW..........Concrete Block Wall

CHY.........Chimney

SVP.........Soil Vent Pipe

TCB.........Telephone Call Box

TB..........Traffic Bollard

SoL.........Soffit Level

SW..........Stone Wall

SP..........Sign Post

SL..........Sump Level

SAP.........Sapling

RWP.........Rain Water Pipe

RTW.........Retaining Wall

RS..........Road Sign

RE..........Rodding Eye

PT..........Post or Pillar

PP..........Petrol Pump

BAR.........Barrier

BOL.........Bollard

C/B.........Close Boarded

C/I.........Corrugated Iron

C/P.........Chestnut Paling

CB..........Control Box

CCTV........Closed Circuit TV

CD..........Cable Duct

CH/L........Chain Link

BB..........Belisha Beacon

BH..........Borehole

BL..........Bed Level

BS..........Bus Stop

BT Box......British Telecom Box

BT..........British Telecom IC

BW..........Brick Wall

O/H.........Overhead

PB..........Pillar Box

PC..........Pedestrian Crossing

PAV.........Paving

P/W.........Post & Wire

P/R.........Post & Rail

P/C.........Post & Chain

O/P.........Open Paling

NP..........Street Name Plate

MP..........Mooring Point

MKR.........Marker

MH..........Manhole

MG..........Multi-Girth

LP..........Lamp Post

LB..........Letter Box

(AR)........Assumed Route

AV..........Air Valve

IC..........Inspection Cover

AB..........Air Brick

BRTW........Brick Retaining Wall

DR..........Drain

CRTW........Concrete Retaining Wall

CEL.........Cellar Light

CBW.........Concrete Block Wall

GAB.........Gabion

GMKR........Gas Marker

OE..........Overhead Electric Wire

OP..........Outfall Pipe

OT..........Overhead Telecom Wire

SRTW........Stone Retaining Wall

TAC.........Tactile Paving

TS..........Trash Screen

WP..........Waste Pipe

IP..........Inlet Pipe

UTS.........Unable to Survey

DPC.........Damp Proof Course

GST.........Gas Stop Tap (Domestic)

SPL.........Springing Level

IL..........Invert Level

1
2

3
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Tetra Tech Group Limited Page 1
3 Sovereign Square
Sovereign Street
Leeds  LS1 4ER
Date 18/04/2023 17:15 Designed by DOUG.HYSLOP
File Hangar 4 Model 3 17.04.2... Checked by
Innovyze Network 2020.1

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

1.000 31.620 0.611 51.8 0.050 4.00 0.0 0.600 o 300 Pipe/Conduit
1.001 62.018 0.337 184.0 0.125 0.00 0.0 0.600 o 375 Pipe/Conduit

2.000 21.915 0.675 32.5 0.030 4.00 0.0 0.600 o 225 Pipe/Conduit

1.002 8.058 0.047 171.4 0.085 0.00 0.0 0.600 o 450 Pipe/Conduit
1.003 30.377 0.087 349.2 0.050 0.00 0.0 0.600 o 450 Pipe/Conduit

3.000 3.069 0.236 13.0 0.050 4.00 0.0 0.600 o 150 Pipe/Conduit

1.004 89.231 0.255 350.0 0.050 0.00 0.0 0.600 o 450 Pipe/Conduit
1.005 4.953 0.014 353.8 0.200 0.00 0.0 0.600 o 450 Pipe/Conduit
1.006 81.012 0.231 350.0 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
1.007 21.300 0.061 350.0 0.150 0.00 0.0 0.600 o 450 Pipe/Conduit
1.008 26.881 0.077 349.1 0.048 0.00 0.0 0.600 o 450 Pipe/Conduit
1.009 2.742 0.009 304.7 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
1.010 24.519 0.082 299.0 0.102 0.00 0.0 0.600 o 450 Pipe/Conduit
1.011 2.740 0.009 304.4 0.000 0.00 0.0 0.600 o 450 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 0.00 4.24 66.079 0.050 0.0 0.0 0.0 2.19 154.8 0.0
1.001 0.00 5.02 65.393 0.175 0.0 0.0 0.0 1.33 147.2 0.0

2.000 0.00 4.16 65.881 0.030 0.0 0.0 0.0 2.30 91.6 0.0

1.002 0.00 5.10 64.981 0.290 0.0 0.0 0.0 1.55 246.5 0.0
1.003 0.00 5.57 64.934 0.340 0.0 0.0 0.0 1.08 172.1 0.0

3.000 0.00 4.02 66.050 0.050 0.0 0.0 0.0 2.81 49.6 0.0

1.004 0.00 6.95 64.847 0.440 0.0 0.0 0.0 1.08 171.9 0.0
1.005 0.00 7.02 64.592 0.640 0.0 0.0 0.0 1.08 171.0 0.0
1.006 0.00 8.27 64.578 0.640 0.0 0.0 0.0 1.08 171.9 0.0
1.007 0.00 8.60 64.347 0.790 0.0 0.0 0.0 1.08 171.9 0.0
1.008 0.00 9.01 64.286 0.838 0.0 0.0 0.0 1.08 172.1 0.0
1.009 0.00 9.05 64.209 0.838 0.0 0.0 0.0 1.16 184.4 0.0
1.010 0.00 9.40 64.100 0.940 0.0 0.0 0.0 1.17 186.2 0.0
1.011 0.00 9.44 64.018 0.940 0.0 0.0 0.0 1.16 184.5 0.0
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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

1.012 22.045 0.010 2204.5 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit

4.000 4.849 0.083 58.4 0.203 4.00 0.0 0.600 o 300 Pipe/Conduit
4.001 4.849 0.083 58.4 0.103 0.00 0.0 0.600 o 300 Pipe/Conduit
4.002 16.308 0.190 85.8 0.000 0.00 0.0 0.600 o 300 Pipe/Conduit

5.000 29.832 0.299 99.8 0.202 4.00 0.0 0.600 o 300 Pipe/Conduit

6.000 9.569 0.164 58.3 0.405 4.00 0.0 0.600 o 375 Pipe/Conduit

5.001 8.667 0.083 104.4 0.103 0.00 0.0 0.600 o 375 Pipe/Conduit
5.002 13.702 1.669 8.2 0.000 0.00 0.0 0.600 o 375 Pipe/Conduit

1.013 2.725 0.009 302.8 0.000 0.00 0.0 0.600 o 450 Pipe/Conduit
1.014 22.530 0.055 409.6 0.000 0.00 0.0 0.600 o 450 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)

1.012 0.00 10.31 64.009 0.940 0.0 0.0 0.0 0.42 67.4 0.0

4.000 0.00 4.04 65.500 0.203 0.0 0.0 0.0 2.06 145.7 0.0
4.001 0.00 4.08 65.417 0.306 0.0 0.0 0.0 2.06 145.7 0.0
4.002 0.00 4.24 65.334 0.306 0.0 0.0 0.0 1.70 120.0 0.0

5.000 0.00 4.32 66.200 0.202 0.0 0.0 0.0 1.57 111.3 0.0

6.000 0.00 4.07 66.000 0.405 0.0 0.0 0.0 2.38 262.4 0.0

5.001 0.00 4.40 65.826 0.710 0.0 0.0 0.0 1.77 195.8 0.0
5.002 0.00 4.43 65.743 0.710 0.0 0.0 0.0 6.36 702.0 0.0

1.013 0.00 10.35 63.999 1.956 0.0 0.0 0.0 1.16 185.0 0.0
1.014 0.00 10.73 63.990 1.956 0.0 0.0 0.0 1.00 158.8 0.0
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Manhole Schedules for Storm
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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)

1 67.360 1.281 Open Manhole 1500 1.000 66.079 300

2 67.380 1.987 Open Manhole 2100 1.001 65.393 375 1.000 65.468 300

3dock 66.800 0.919 Open Manhole 2100 2.000 65.881 225

4 67.420 2.439 Open Manhole 2400 1.002 64.981 450 1.001 65.056 375

2.000 65.206 225

5 67.580 2.646 Open Manhole 2400 1.003 64.934 450 1.002 64.934 450

6a CD 67.230 1.180 Open Manhole 200 3.000 66.050 150

6 67.580 2.733 Open Manhole 2100 1.004 64.847 450 1.003 64.847 450

3.000 65.814 150 667

59 67.580 2.988 Open Manhole 1500 1.005 64.592 450 1.004 64.592 450

8 67.600 3.022 Open Manhole 1350 1.006 64.578 450 1.005 64.578 450

9 67.800 3.453 Open Manhole 1350 1.007 64.347 450 1.006 64.347 450

10 68.040 3.754 Open Manhole 1350 1.008 64.286 450 1.007 64.286 450

12 67.980 3.771 Open Manhole 1350 1.009 64.209 450 1.008 64.209 450

13 int 67.980 3.880 Open Manhole 1350 1.010 64.100 450 1.009 64.200 450 100

14 67.760 3.742 Open Manhole 1350 1.011 64.018 450 1.010 64.018 450

14a TI 67.760 3.751 Open Manhole 1350 1.012 64.009 450 1.011 64.009 450

15 SY 67.240 1.740 Open Manhole 1800 4.000 65.500 300

16 67.440 2.023 Open Manhole 1200 4.001 65.417 300 4.000 65.417 300

16 TI 67.640 2.306 Open Manhole 1200 4.002 65.334 300 4.001 65.334 300

17 SY 68.040 1.840 Open Manhole 1800 5.000 66.200 300

18 SY 67.820 1.820 Open Manhole 1800 6.000 66.000 375

19 CP 67.740 1.914 Open Manhole 1350 5.001 65.826 375 5.000 65.901 300

6.000 65.836 375 10

19a TI 67.620 1.877 Open Manhole 1350 5.002 65.743 375 5.001 65.743 375

20a TO 67.880 3.881 Open Manhole 1350 1.013 63.999 450 1.012 63.999 450

4.002 65.144 300 995

5.002 64.074 375

20 HYDRO 67.980 3.990 Open Manhole 1350 1.014 63.990 450 1.013 63.990 450

68.400 4.465 Open Manhole 0 OUTFALL 1.014 63.935 450
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Manhole Schedules for Storm
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MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)

1 381195.734 384650.088 381195.734 384650.088 Required

2 381191.256 384618.787 381191.256 384618.787 Required

3dock 381130.013 384594.792 381130.013 384594.792 Required

4 381144.348 384578.216 381144.348 384578.216 Required

5 381138.254 384572.945 381138.254 384572.945 Required

6a CD 381106.696 384572.843 381106.696 384572.843 Required

6 381107.995 384575.623 381107.995 384575.623 Required

59 381045.658 384639.469 381045.658 384639.469 Required

8 381046.315 384644.378 381046.315 384644.378 Required

9 381104.020 384701.238 381104.020 384701.238 Required

10 381125.220 384703.311 381125.220 384703.311 Required

12 381145.200 384721.294 381145.200 384721.294 Required

13 int 381143.283 384723.253 381143.283 384723.253 Required

14 381160.754 384740.456 381160.754 384740.456 Required
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Manhole Schedules for Storm
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14a TI 381162.677 384738.504 381162.677 384738.504 Required

15 SY 381158.444 384723.285 381158.444 384723.285 Required

16 381161.898 384726.687 381161.898 384726.687 Required

16 TI 381165.351 384730.090 381165.351 384730.090 Required

17 SY 381191.775 384682.413 381191.775 384682.413 Required

18 SY 381177.300 384697.704 381177.300 384697.704 Required

19 CP 381174.790 384706.938 381174.790 384706.938 Required

19a TI 381180.964 384713.020 381180.964 384713.020 Required

20a TO 381181.307 384726.718 381181.307 384726.718 Required

20 HYDRO 381183.248 384728.630 381183.248 384728.630 Required

381194.902 384747.912 No Entry

MH
Name

Manhole
Easting
(m)

Manhole
Northing

(m)

Intersection
Easting
(m)

Intersection
Northing

(m)

Manhole
Access

Layout
(North)
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Upstream Manhole

©1982-2020 Innovyze

PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 o 300 1 67.360 66.079 0.981 Open Manhole 1500
1.001 o 375 2 67.380 65.393 1.612 Open Manhole 2100

2.000 o 225 3dock 66.800 65.881 0.694 Open Manhole 2100

1.002 o 450 4 67.420 64.981 1.989 Open Manhole 2400
1.003 o 450 5 67.580 64.934 2.196 Open Manhole 2400

3.000 o 150 6a CD 67.230 66.050 1.030 Open Manhole 200

1.004 o 450 6 67.580 64.847 2.283 Open Manhole 2100
1.005 o 450 59 67.580 64.592 2.538 Open Manhole 1500
1.006 o 450 8 67.600 64.578 2.572 Open Manhole 1350
1.007 o 450 9 67.800 64.347 3.003 Open Manhole 1350
1.008 o 450 10 68.040 64.286 3.304 Open Manhole 1350
1.009 o 450 12 67.980 64.209 3.321 Open Manhole 1350
1.010 o 450 13 int 67.980 64.100 3.430 Open Manhole 1350
1.011 o 450 14 67.760 64.018 3.292 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.000 31.620 51.8 2 67.380 65.468 1.612 Open Manhole 2100
1.001 62.018 184.0 4 67.420 65.056 1.989 Open Manhole 2400

2.000 21.915 32.5 4 67.420 65.206 1.989 Open Manhole 2400

1.002 8.058 171.4 5 67.580 64.934 2.196 Open Manhole 2400
1.003 30.377 349.2 6 67.580 64.847 2.283 Open Manhole 2100

3.000 3.069 13.0 6 67.580 65.814 1.616 Open Manhole 2100

1.004 89.231 350.0 59 67.580 64.592 2.538 Open Manhole 1500
1.005 4.953 353.8 8 67.600 64.578 2.572 Open Manhole 1350
1.006 81.012 350.0 9 67.800 64.347 3.003 Open Manhole 1350
1.007 21.300 350.0 10 68.040 64.286 3.304 Open Manhole 1350
1.008 26.881 349.1 12 67.980 64.209 3.321 Open Manhole 1350
1.009 2.742 304.7 13 int 67.980 64.200 3.330 Open Manhole 1350
1.010 24.519 299.0 14 67.760 64.018 3.292 Open Manhole 1350
1.011 2.740 304.4 14a TI 67.760 64.009 3.301 Open Manhole 1350
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Upstream Manhole
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PN Hyd
Sect

Diam
(mm)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.012 o 450 14a TI 67.760 64.009 3.301 Open Manhole 1350

4.000 o 300 15 SY 67.240 65.500 1.440 Open Manhole 1800
4.001 o 300 16 67.440 65.417 1.723 Open Manhole 1200
4.002 o 300 16 TI 67.640 65.334 2.006 Open Manhole 1200

5.000 o 300 17 SY 68.040 66.200 1.540 Open Manhole 1800

6.000 o 375 18 SY 67.820 66.000 1.445 Open Manhole 1800

5.001 o 375 19 CP 67.740 65.826 1.539 Open Manhole 1350
5.002 o 375 19a TI 67.620 65.743 1.502 Open Manhole 1350

1.013 o 450 20a TO 67.880 63.999 3.431 Open Manhole 1350
1.014 o 450 20 HYDRO 67.980 63.990 3.540 Open Manhole 1350

Downstream Manhole

PN Length
(m)

Slope
(1:X)

MH
Name

C.Level
(m)

I.Level
(m)

D.Depth
(m)

MH
Connection

MH DIAM., L*W
(mm)

1.012 22.045 2204.5 20a TO 67.880 63.999 3.431 Open Manhole 1350

4.000 4.849 58.4 16 67.440 65.417 1.723 Open Manhole 1200
4.001 4.849 58.4 16 TI 67.640 65.334 2.006 Open Manhole 1200
4.002 16.308 85.8 20a TO 67.880 65.144 2.436 Open Manhole 1350

5.000 29.832 99.8 19 CP 67.740 65.901 1.539 Open Manhole 1350

6.000 9.569 58.3 19 CP 67.740 65.836 1.529 Open Manhole 1350

5.001 8.667 104.4 19a TI 67.620 65.743 1.502 Open Manhole 1350
5.002 13.702 8.2 20a TO 67.880 64.074 3.431 Open Manhole 1350

1.013 2.725 302.8 20 HYDRO 67.980 63.990 3.540 Open Manhole 1350
1.014 22.530 409.6 68.400 63.935 4.015 Open Manhole 0
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Simulation Criteria for Storm
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Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow 0.000
Areal Reduction Factor 1.000 MADD Factor * 10m³/ha Storage 2.000

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 FSR Profile Type Summer
Return Period (years) 5 Cv (Summer) 0.750

Region England and Wales Cv (Winter) 0.840
M5-60 (mm) 18.400 Storm Duration (mins) 30

Ratio R 0.400
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Online Controls for Storm

©1982-2020 Innovyze

Hydro-Brake® Optimum Manhole: 20 HYDRO, DS/PN: 1.014, Volume (m³): 5.9

Unit Reference MD-SHE-0419-1360-3250-1360
Design Head (m) 3.250

Design Flow (l/s) 136.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 419

Invert Level (m) 63.990
Minimum Outlet Pipe Diameter (mm) Site Specific Design (Contact Hydro International)
Suggested Manhole Diameter (mm) Site Specific Design (Contact Hydro International)

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

Design Point (Calculated) 3.250 136.0 Kick-Flo® 2.107 110.2
Flush-Flo™ 0.968 136.0 Mean Flow over Head Range - 117.4

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)

0.100 11.3 1.200 135.0 3.000 130.8 7.000 197.8
0.200 40.8 1.400 133.0 3.500 141.0 7.500 204.6
0.300 79.8 1.600 130.0 4.000 150.5 8.000 211.2
0.400 115.6 1.800 125.2 4.500 159.4 8.500 217.5
0.500 126.5 2.000 116.9 5.000 167.8 9.000 223.7
0.600 130.8 2.200 112.5 5.500 175.8 9.500 229.7
0.800 135.1 2.400 117.3 6.000 183.4
1.000 136.0 2.600 122.0 6.500 190.8
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Storage Structures for Storm
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Tank or Pond Manhole: 20a TO, DS/PN: 1.013

Invert Level (m) 64.000

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

0.000 306.0 1.000 306.0 2.000 306.0 2.001 0.0
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1 year Return Period Summary of Critical Results by Maximum Level (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 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 FSR Ratio R 0.393

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840

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

DTS Status ON
DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,

960, 1440
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Summer 1 +0% 100/15 Winter 66.121
1.001 2 15 Winter 1 +0% 100/15 Summer 65.488
2.000 3dock 15 Summer 1 +0% 100/15 Summer 65.913
1.002 4 15 Winter 1 +0% 100/15 Summer 65.117
1.003 5 15 Winter 1 +0% 100/15 Summer 65.092
3.000 6a CD 15 Winter 1 +0% 100/15 Summer 66.098
1.004 6 15 Winter 1 +0% 100/15 Summer 65.011
1.005 59 15 Winter 1 +0% 30/15 Winter 64.819
1.006 8 15 Winter 1 +0% 100/15 Summer 64.764
1.007 9 30 Winter 1 +0% 30/15 Winter 64.575
1.008 10 15 Winter 1 +0% 30/15 Winter 64.535
1.009 12 30 Winter 1 +0% 30/15 Winter 64.496
1.010 13 int 30 Winter 1 +0% 30/15 Summer 64.490
1.011 14 30 Winter 1 +0% 30/15 Summer 64.466
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for
Storm
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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

1.000 1 -0.258 0.000 0.05 6.7 OK
1.001 2 -0.280 0.000 0.14 19.5 OK
2.000 3dock -0.193 0.000 0.05 4.0 OK
1.002 4 -0.314 0.000 0.20 32.1 OK
1.003 5 -0.292 0.000 0.25 36.4 OK
3.000 6a CD -0.102 0.000 0.22 6.7 OK
1.004 6 -0.286 0.000 0.27 43.2 OK
1.005 59 -0.223 0.000 0.51 58.3 OK
1.006 8 -0.264 0.000 0.35 56.3 OK
1.007 9 -0.221 0.000 0.42 59.1 OK
1.008 10 -0.201 0.000 0.43 63.4 OK
1.009 12 -0.162 0.000 0.45 56.4 OK
1.010 13 int -0.060 0.000 0.40 62.0 OK
1.011 14 -0.002 0.000 0.48 60.0 OK
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1 year Return Period Summary of Critical Results by Maximum Level (Rank 1) for
Storm
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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)

1.012 14a TI 30 Winter 1 +0% 30/15 Summer 64.459
4.000 15 SY 15 Summer 1 +0% 30/15 Summer 65.628
4.001 16 15 Winter 1 +0% 30/15 Summer 65.573
4.002 16 TI 15 Winter 1 +0% 100/15 Summer 65.461
5.000 17 SY 15 Winter 1 +0% 30/15 Summer 66.305
6.000 18 SY 15 Summer 1 +0% 30/15 Summer 66.152
5.001 19 CP 15 Winter 1 +0% 30/15 Summer 66.086
5.002 19a TI 15 Winter 1 +0% 65.851
1.013 20a TO 60 Winter 1 +0% 30/15 Summer 64.275
1.014 20 HYDRO 60 Winter 1 +0% 30/15 Summer 64.269

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

1.012 14a TI 0.000 0.000 1.08 59.8 OK
4.000 15 SY -0.172 0.000 0.38 27.3 OK
4.001 16 -0.144 0.000 0.53 38.3 OK
4.002 16 TI -0.173 0.000 0.37 38.0 OK
5.000 17 SY -0.195 0.000 0.27 27.1 OK
6.000 18 SY -0.223 0.000 0.34 54.5 OK
5.001 19 CP -0.115 0.000 0.81 91.4 OK
5.002 19a TI -0.267 0.000 0.18 91.4 OK
1.013 20a TO -0.174 0.000 0.56 70.0 OK
1.014 20 HYDRO -0.171 0.000 0.53 69.8 OK
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30 year Return Period Summary of Critical Results by Maximum Level (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 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 FSR Ratio R 0.393

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840

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

DTS Status ON
DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,

960, 1440
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Winter 30 +0% 100/15 Winter 66.147
1.001 2 15 Winter 30 +0% 100/15 Summer 65.561
2.000 3dock 15 Summer 30 +0% 100/15 Summer 65.932
1.002 4 15 Winter 30 +0% 100/15 Summer 65.260
1.003 5 15 Winter 30 +0% 100/15 Summer 65.242
3.000 6a CD 15 Winter 30 +0% 100/15 Summer 66.129
1.004 6 15 Winter 30 +0% 100/15 Summer 65.185
1.005 59 15 Winter 30 +0% 30/15 Winter 65.049
1.006 8 15 Winter 30 +0% 100/15 Summer 64.971
1.007 9 30 Winter 30 +0% 30/15 Winter 64.851
1.008 10 30 Winter 30 +0% 30/15 Winter 64.805
1.009 12 30 Winter 30 +0% 30/15 Winter 64.754
1.010 13 int 30 Winter 30 +0% 30/15 Summer 64.736
1.011 14 60 Winter 30 +0% 30/15 Summer 64.694
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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

1.000 1 -0.232 0.000 0.12 16.5 OK
1.001 2 -0.207 0.000 0.40 54.6 OK
2.000 3dock -0.174 0.000 0.12 9.9 OK
1.002 4 -0.171 0.000 0.53 86.4 OK
1.003 5 -0.142 0.000 0.67 99.5 OK
3.000 6a CD -0.071 0.000 0.54 16.5 OK
1.004 6 -0.112 0.000 0.70 113.0 OK
1.005 59 0.007 0.000 1.37 157.9 SURCHARGED
1.006 8 -0.057 0.000 0.86 138.7 OK
1.007 9 0.054 0.000 0.94 131.8 SURCHARGED
1.008 10 0.070 0.000 0.92 133.5 SURCHARGED
1.009 12 0.095 0.000 1.04 129.5 SURCHARGED
1.010 13 int 0.186 0.000 0.92 142.8 SURCHARGED
1.011 14 0.226 0.000 0.94 117.5 SURCHARGED
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30 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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)

1.012 14a TI 60 Winter 30 +0% 30/15 Summer 64.686
4.000 15 SY 15 Winter 30 +0% 30/15 Summer 65.848
4.001 16 15 Winter 30 +0% 30/15 Summer 65.778
4.002 16 TI 15 Winter 30 +0% 100/15 Summer 65.570
5.000 17 SY 15 Winter 30 +0% 30/15 Summer 66.547
6.000 18 SY 15 Winter 30 +0% 30/15 Summer 66.538
5.001 19 CP 15 Winter 30 +0% 30/15 Summer 66.428
5.002 19a TI 15 Winter 30 +0% 65.917
1.013 20a TO 60 Winter 30 +0% 30/15 Summer 64.654
1.014 20 HYDRO 60 Winter 30 +0% 30/15 Summer 64.663

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

1.012 14a TI 0.227 0.000 2.12 116.8 SURCHARGED
4.000 15 SY 0.048 0.000 0.90 64.6 SURCHARGED
4.001 16 0.061 0.000 1.35 97.2 SURCHARGED
4.002 16 TI -0.064 0.000 0.95 96.7 OK
5.000 17 SY 0.047 0.000 0.61 62.1 SURCHARGED
6.000 18 SY 0.163 0.000 0.80 126.1 SURCHARGED
5.001 19 CP 0.227 0.000 1.95 219.5 SURCHARGED
5.002 19a TI -0.201 0.000 0.44 220.6 OK
1.013 20a TO 0.205 0.000 1.07 132.7 SURCHARGED
1.014 20 HYDRO 0.223 0.000 0.98 128.5 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (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 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 FSR Ratio R 0.393

Region England and Wales Cv (Summer) 0.750
M5-60 (mm) 18.200 Cv (Winter) 0.840

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

DTS Status ON
DVD Status OFF

Inertia Status OFF

Profile(s) Summer and Winter
Duration(s) (mins) 15, 30, 60, 120, 180, 240, 360, 480, 600, 720,

960, 1440
Return Period(s) (years) 1, 30, 100

Climate Change (%) 0, 0, 45

PN
US/MH
Name Storm

Return
Period

Climate
Change

First (X)
Surcharge

First (Y)
Flood

First (Z)
Overflow

Overflow
Act.

Water
 Level
(m)

1.000 1 15 Winter 100 +45% 100/15 Winter 66.447
1.001 2 15 Winter 100 +45% 100/15 Summer 66.433
2.000 3dock 30 Winter 100 +45% 100/15 Summer 66.390
1.002 4 15 Winter 100 +45% 100/15 Summer 66.389
1.003 5 15 Winter 100 +45% 100/15 Summer 66.375
3.000 6a CD 15 Winter 100 +45% 100/15 Summer 66.406
1.004 6 15 Winter 100 +45% 100/15 Summer 66.342
1.005 59 15 Winter 100 +45% 30/15 Winter 66.250
1.006 8 30 Winter 100 +45% 100/15 Summer 66.177
1.007 9 30 Winter 100 +45% 30/15 Winter 65.967
1.008 10 30 Winter 100 +45% 30/15 Winter 65.845
1.009 12 30 Winter 100 +45% 30/15 Winter 65.699
1.010 13 int 60 Winter 100 +45% 30/15 Summer 65.600
1.011 14 60 Winter 100 +45% 30/15 Summer 65.546
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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

1.000 1 0.068 0.000 0.22 30.9 SURCHARGED
1.001 2 0.665 0.000 0.65 89.5 SURCHARGED
2.000 3dock 0.284 0.000 0.17 14.0 SURCHARGED
1.002 4 0.958 0.000 0.63 101.5 SURCHARGED
1.003 5 0.991 0.000 0.78 114.9 SURCHARGED
3.000 6a CD 0.206 0.000 1.02 30.9 SURCHARGED
1.004 6 1.045 0.000 0.77 126.0 SURCHARGED
1.005 59 1.208 0.000 1.81 208.5 SURCHARGED
1.006 8 1.149 0.000 0.97 157.0 SURCHARGED
1.007 9 1.170 0.000 1.50 211.0 SURCHARGED
1.008 10 1.110 0.000 1.53 223.7 SURCHARGED
1.009 12 1.040 0.000 1.78 221.1 SURCHARGED
1.010 13 int 1.050 0.000 1.26 196.8 SURCHARGED
1.011 14 1.078 0.000 1.57 195.1 SURCHARGED
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100 year Return Period Summary of Critical Results by Maximum Level (Rank 1)
for Storm
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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)

1.012 14a TI 60 Winter 100 +45% 30/15 Summer 65.534
4.000 15 SY 15 Winter 100 +45% 30/15 Summer 66.645
4.001 16 15 Winter 100 +45% 30/15 Summer 66.437
4.002 16 TI 15 Winter 100 +45% 100/15 Summer 65.961
5.000 17 SY 15 Winter 100 +45% 30/15 Summer 67.489
6.000 18 SY 15 Winter 100 +45% 30/15 Summer 67.482
5.001 19 CP 15 Winter 100 +45% 30/15 Summer 67.131
5.002 19a TI 15 Winter 100 +45% 65.993
1.013 20a TO 60 Winter 100 +45% 30/15 Summer 65.501
1.014 20 HYDRO 60 Winter 100 +45% 30/15 Summer 65.670

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

1.012 14a TI 1.075 0.000 3.50 193.0 SURCHARGED
4.000 15 SY 0.845 0.000 1.56 112.8 SURCHARGED
4.001 16 0.720 0.000 2.35 169.5 SURCHARGED
4.002 16 TI 0.327 0.000 1.67 169.7 SURCHARGED
5.000 17 SY 0.989 0.000 1.09 110.1 SURCHARGED
6.000 18 SY 1.107 0.000 1.43 226.3 SURCHARGED
5.001 19 CP 0.930 0.000 3.49 393.4 SURCHARGED
5.002 19a TI -0.125 0.000 0.78 393.1 OK
1.013 20a TO 1.052 0.000 1.15 143.1 SURCHARGED
1.014 20 HYDRO 1.230 0.000 1.04 135.7 SURCHARGED
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GENERAL NOTES:
1. ALL LEVELS ARE IN METRES UNLESS NOTED OTHERWISE.
2. ALL WORKS TO BE UNDERTAKEN IN ACCORDANCE WITH "PART H OF

THE BUILDING REGULATIONS " AND CIVIL ENGINEERING
SPECIFICATION FOR THE WATER INDUSTRY 8th EDITION (CESWI)

3. THIS DRAWING IS TO BE READ IN CONJUNCTION WITH THE
ENGINEERS  SPECIFICATION.

4. LOCATION SIZE AND DEPTH OF ALL CONNECTIONS TO EXISTING
SEWERS TO BE CONFIRMED ON SITE PRIOR TO COMMENCING
DRAINAGE WORKS.

5. ALL DRAINS TO BE LAID IN CLASS S GRANULAR BED AND SURROUND
GENERALLY. DRAINS WITH LESS THAN 1200mm COVER TO HAVE
CLASS Z GEN3 CONCRETE BED & SURROUND.

6. ALL FOUL DRAINAGE CONNECTIONS FROM BUILDINGS ARE TO BE
100mm Ø DIAMETER UNLESS  NOTED OTHERWISE. FOUL
CONNECTIONS SHOWN ON THIS DRAWING ARE INDICATIVE AND ARE
TO BE DEVELOPED DURING THE DETAILED DESIGN PHASE.

7. SURFACE WATER DRAINAGE CONNECTIONS. RWP CONNECTIONS TO
BE  100mm Ø. GULLY AND DRAINAGE CHANNEL CONNECTIONS TO BE
150mm Ø UNLESS NOTED OTHERWISE. CONNECTIONS SHOWN ARE
INDICATIVE AND TO BE COORDINATED WITH ARCHITECT AND
MANUFACTURERS SPECIFICATIONS FOR RWP'S AND CHANNEL'S
RESPECTIVELY.

8. FOR ACCURATE LAYOUT AND SIZES OF ALL THROUGH SLAB DRAINAGE
OUTLETS WITHIN THE BUILDINGS PLEASE REFER TO ALL RELEVANT
M&E  BUILDING SERVICES/ARCHITECTS DRAWINGS.

9. VENTING OF THE FOUL BUILDING DRAINAGE IS TO BE DESIGNED BY
OTHERS

10. ALL FOUL BUILDING DRAINAGE TO HAVE ACCESS FITTINGS PRIOR TO
GROUND FLOOR SLAB PENETRATIONS.

11. ALL EXTERNAL GULLIES AND CHANNEL DRAINS TO BE RODDABLE
WITH APPROPRIATE SUMP UNITS FOR SILT CAPTURE.

12. SYPHONIC ROOF DRAINAGE SYSTEMS TO BE DESIGNED BY
SPECIALIST.

13. FOR POSITIONS OF ALL EXISTING DRAINS AND EXISTING MANHOLES
REFER TO TOPOGRAPHICAL SURVEY AND RECORDS DRAWINGS.

14. ALL PROPOSED SURFACE WATER AND FOUL WATER MANHOLES HAVE
BEEN CO-ORDINATED USING THE TOPOGRAPHICAL SURVEY.

15. THE CONTRACTOR IS TO CONFIRM THE SIZE OF THE HYDROBRAKE
UNIT AND  HYDROBARAKE CHAMBER .

16. THE CONTRACTOR IS TO FOLLOW THE CONSTRUCTION &
CONNECTION METHODS FOR THE ATTENUATION STORAGE TANK
FROM THE TANK MANUFACTURERS. THIS IS TO BE MEMBRANE LINED
AND VENTED.

17. ACCESS POINTS INTO TANKS ARE NOT SHOWN ON THIS DRAWING.
THE CONTRACTOR IS TO ALLOW FOR PROVIDING SUITABLE
MAINTENANCE ACCESS IN ACCORDANCE WITH THE CIRIA GUIDANCE
AND SHOULD COORDINATE THIS WITH THE TANK SUPPLIER. FULL
DETAILS ARE TO BE PROVIDED TO THE ENGINEER FOR
COORDINATION PRIOR TO CONSTRUCTION

18. FOR ACCURATE LAYOUT AND SIZES OF FOUNDATIONS PLEASE REFER
TO ALL RELEVANT STRUCTURAL DRAWINGS.

19. DRAINAGE CHANNEL AND SLOT DRAIN  SIZES TO BE DETERMINED BY
CONTRACTOR BASED ON RAIN FALL INTENSITY OF 75mm/h
INCLUDING NUMBER OF OUTLET UNITS.

20. YARD DRAINAGE SHOULD BE PROVIDED AS LINEAR SLOT DRAINS
RATED TO D400 LOAD CLASS. CHANNEL DRAINS SHOULD BE
PROVIDED IN THE CAR PARK AREAS TO D400 LOAD CLASS. SUITABLE
ACCESS UNITS FOR MAINTENANCE MUST BE PROVIDED TO ALL
LINEAR DRAINAGE ALONG WITH APPROPRIATE SUMP OUTLET UNITS.

21. INTERCEPTORS TO BE ALARMED AND VENTED .
22. FOR PUMPING STATION REQUIREMENTS REFER TO PERFORMANCE

SPECIFICATION IN ENGINEERS SPECIFICATION.
23. PERMISSION  AND COORDINATION FROM MANCHESTER AIRPORT

GROUP REQUIRED TO INSTALL FOUL RISING MAIN AND SURFACE
WATER CONNECTIONS TO OUTFALL.

24. COORDINATION OF THE DRAINAGE WITH FOUNDATIONS &
UNDERGROUND SERVICES WILL BE CARRIED OUT BY THE
CONTRACTOR DURING STAGE 4.

25. MEMBRANE LINED CAR PARK PERMEABLE PAVING TO BE TO BS 7533
PT 13 EXTENT TO BE CONFIRMED.
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