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1.0 Introduction 
 

Purpose  
 
1.1 This Drainage Statement has been prepared by Glanville Consultants Ltd on behalf of McDonald’s Restaurants 

Limited to support a planning application for the development of a site which is currently used as a petrol 
filling station, used car sales and car servicing garage.  The proposed layouts for the new restaurant shown in 
this report are outline versions but accurately reflect the proposal from a drainage impact assessment point 
of view. The outline drawings exclude signage. 
 
Site Location & Description 
 

1.2 Devizes is a historic market town and civil parish located in the county of Wiltshire. It lies roughly centrally within 
Wiltshire, about 16 miles east of Bath, 11 miles northeast of Trowbridge, and 6 miles south of Calne. The 
proposed site is located in the northeastern part of the town and to the east of the roundabout junction 
between Horton Road, London Road, and the A361. The development site area itself is currently a petrol filling 
station, used car sales and car servicing facility with an existing access from Horton Road to the south. It is 
proposed that access from Horton Road will be utilised for the new restaurant. Refer to Figures 1. 

 
Data Sources 

 
1.2 Data used for this report is as follows: 
 

• Topographical survey, Google Earth observations & historical mapping. 
• On-line Flood Maps -. Gov 
• Drainage record plans & sub scan of the site 
• Phase I Geotechnical Desk Study  

 
1.3 All the level information quoted in this report refers to the Ordnance Datum, defined as the mean sea level 

recorded at Newlyn in Cornwall. 
 

Approach to SuDS 
 
1.4 McDonald’s are an advocate of sustainable development and will employ sustainable development 

practices wherever possible.  The selection of SuDS for McDonald’s sites is based on practical experience of 
building and maintaining thousands of similar restaurants across the United Kingdom, where many different 
forms of SuDS have been employed, some with greater success than others.  The selection of SuDS therefore 
takes account of both National & Local SuDS polices, advice from LLFA’s or LPA drainage engineers where 
this is offered, feedback from McDonald’s maintenance staff, the experience of the development team and 
the specific conditions at the site. 

 
1.5 McDonalds and their consultants are also constantly researching new and innovative forms of SuDS or 

refinements to existing SuDS designs in order to: 
 

• Create solutions that better provide for all of the ‘Four Pillars of SuDS’. 
• Provide better longevity and maintenance performance for SuDS. 
• Reduce carbon emissions. 
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2.0 Flood Risk & SuDS Planning Policy 
 

National Flood Risk Policy 
 

2.1 National planning policy guidance (NPPG) requires a Flood Risk Assessment for development within Zones 3 
and 2, including minor development and for any development located in a critical drainage area.  The 
proposed development is within Zone 1 and outside of any critical drainage area, therefore a Flood Risk 
Assessment is not required. 
 

2.2 The proposed Restaurant use is classified as ‘Less Vulnerable’ and in accordance with Table 2 - Flood Risk 
Vulnerability and flood zone ‘incompatibility’, the proposed development is compatible with flood Zones 1, 2 
or 3a.   

 
2.3 The National Planning Policy Framework (NPPF) states the following in respect of SuDS: 
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2.4 This development is not in an area at risk of flooding and therefore policy 181 does not apply.  Similarly, this 
development has less than 1000m2 of floor space and is on a site of less than one Hectare in size; therefore, it 
is not classified as ‘Major Development’ and therefore parts a) ,b), and c) of policy 182 do not apply. 
 
Local SuDS Policy 
 

2.5 Wiltshire Council, the local authority responsible for planning in Devizes, does not have a single specific "local 
suds policy" document, but rather incorporates Sustainable Drainage Systems (SuDS) requirements into its 
general planning policy documents; ‘Wiltshire Core Strategy (Core Policy 67 - Flood Risk)’:This document, while 
currently under review by the emerging Wiltshire Local Plan, states that "All new development will include 
measures to reduce the rate of rainwater run-off and improve rainwater infiltration to soil and ground 
(sustainable urban drainage) unless site or environmental conditions make these measures unsuitable 
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3.0 Existing Conditions and Sources of Flooding 
 

Topography 
 
3.1 The site is reasonably flat with a level in the northeastern corner of the site of 135.75m AOD With the fall of the 

site from north to South resulting in a level of around 134.00m AOD. The site itself is made-up predominantly of 
flexible pavement construction and concrete hardstanding areas with some gravel and grass soft 
landscaped areas to the perimeter. 
 

3.2 There are no other vegetation features on the site itself such as trees or hedges but beyond the site eastern 
boundary there is an overgrown area of some small tress, bushes and weeds. 

 
Geology & Ground Conditions 

 
3.3 A Geo-Environmental Desk Study (Phase 1) was completed for the site.  This provided the following information 

from published records.  From the published records, the geology information on the area indicates that the 
site is directly underlain by bedrock geology of the Upper Greensands Formation. There were no available 
records to indicate the superficial deposits within 250 metres of the site. Due to the nature of the site, it is 
anticipated there will be made ground under the hard standing areas. At this stage due to the current use as 
a petrol filling station, car wash and car repair and servicing garage, it should be assumed that there is the 
potential for a high risk of contamination from fuel spillages and leaks from buried fuel tanks. 
 
Groundwater Quality 

 
3.4 The Upper Greensands Formation is a Principal bedrock aquifer of high vulnerability. The site is outside of any 

source protection zones (SPZ). 
 

Tidal & Fluvial Flooding 
 

3.5 Flood Zone definitions are set out in the National Planning Policy Guidance: 
• Flood Zone 1 - land assessed as having a less than 1 in 1,000 annual probabilities of river or sea flooding 

(<0.1%) 
• Flood Zone 2 - land assessed as having between a 1 in 100 and 1 in 1,000 annual probability of river 

flooding (1% – 0.1%), or between a 1 in 200 and 1 in 1,000 annual probability of sea flooding (0.5% – 0.1%) 
in any year 

• Flood Zone 3 - land assessed as having a 1 in 100 or greater annual probability of river flooding (>1%), or 
a 1 in 200 or greater annual probability of flooding from the sea (>0.5%) in any year 

Note: Flood zones refer to the probability of river and sea flooding, ignoring defences. 
 

3.6 Image 1 shows the site to be located in Flood Zone 1, land assessed as having less than 1:1000 annual 
probability of river or sea flooding.  
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Image 1:  Gov.UK Fluvial & Tidal Flood Risk Map for Planning 
 

  
 
Groundwater Flooding  
 

3.7 The Phase 1 Geoenvironmental desk study indicates a ‘moderate’ risk of groundwater flooding. 
 
Overland (Pluvial) Flooding 

 
3.8 Viewing the Gov.UK flood maps for planning would show the site to have a very low risk of flooding for surface 

water in the 1 in 100-year likelihood (less than 1% annual chance of flooding) – refer to Image 2. There is some 
indication of potential surface water flooding when assessing the 1 in 1000 likelihood (less than 0.1% annual 
chance of flooding) – refer to Image 3.  
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Image 2:  Gov.UK Surface Flood map for planning – up to 1 in 100-year annual likelihood. 
 

 
 
Image 3:  Gov.UK Surface Flood map for planning – up to 1 in 1000-year annual likelihood. 
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Flooding from Reservoirs, Canals and other Artificial Sources 
 

3.9 The Flood Warning Information Service website indicates the site to be outside the area at risk of reservoir 
flooding, as shown in Image 4.   

 

 

 

Image 4:  Gov.UK Reservoir Flood Breach Extent Map 
 

Existing Sewer Flooding 
 
3.10 The public sewer records, Image 5, shows a foul water sewer locate to the north of the site within the A361 

and a surface water sewer within the same road which then runs southwest towards the roundabout. There 
are no sewers recorded within the development area itself. 

 
Image 5:  Public Sewer Records Extract  
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3.11 The Sub-scan, Image 6 below, confirms that there are no public surface water sewers within the development 
area but does show some private storm drains within the site and therefore would present a low risk from 
surface water flooding due to the existing onsite drains. 
 
Image 6:  Sub Scan showing Site Services 
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4.0 Development Flood Risk 
 
 Development Proposals 
 
4.1 The proposed development consists of a McDonald’s Restaurant with associated drive-through lane and car 

park.  The development layout can be seen in Figure 4. 
 

Flood Risk Management 
 

4.2 The development design includes flood risk reducing features which are listed in Table 1. The following sub 
sections of this chapter describe in more detail each of the potential sources of flooding and how the 
development design features will reduce these risks. 

 
Table 1:  Flood Risk Reducing Design Features 
 
Possible Design 
Features 

In this 
Design 

Description of Feature 
Flood Risk 
Reduction 

Surface levels & FFL Yes 
Surfaces drained into the SuDS.  Exceedance flow 
routes are checked to ensure they do not create a 
flood risk. 

Pluvial 
flooding 

SuDS Drainage Yes 
1:100 + climate change allowance included within 
drainage system. 

Pluvial 
/drainage 
flooding 

Flood Resilience 
Measures 

No Not required, buildings not expected to flood. N/A 

Flood Compensation No Not required, not developing in floodplain. N/A 

Flow Control Devices Yes 
Infiltration is unlikely due to made ground Flows 
therefore limited to public sewer. 

Sewer 
flooding 

Safe Pedestrian 
Escape Route 

Yes 
The site is dry and proposed levels designed to 
ensure overland surface water flow routes do not 
create a flood risk. 

Pluvial 
flooding 

Safe Escape Route 
Vehicular 

Yes 
The site is dry and proposed levels designed to 
ensure overland surface water flow routes do not 
create a flood risk. 

Pluvial 
flooding 

Dry parking area Yes 
Proposed levels designed to ensure overland 
surface water flow routes do not create a flood risk. 

Pluvial 
flooding 

Flood Plan & Warning No Not required, development outside floodplain. N/A 
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Tidal & Fluvial Flooding 
 

4.3 The development is outside the floodplain and therefore no design features are required to address fluvial 
flood risks. Hence, the risk of fluvial flooding will remain very low. 

 
Groundwater Flooding  

 
4.4 The site level design will ensure that in the unlikely event that any groundwater does flood at surface level, 

the proposed overland flow routes do not create a risk to the development. Refer to Figure 6 for more 
information. 

 
Overland Surface Water Flooding (Pluvial) On Site  
 

4.5 The proposed overland flow paths and levels are shown in Figure 6 with the existing flow path shown in Figure 
2.  In addition, the improved on-site drainage and raised building FFL, the site level design will ensure that any 
pluvial flooding is routed to avoid a risk to the development and to match existing flow routes through the 
site. 

 
Overland Surface Water Flooding from the Site onto Surrounding Land  
 

4.6 The proposed on-site drainage system will be designed to accommodate a 1 in 100 plus climate change 
rainfall event, without creating a flood hazard.  If an exceedance event occurs (greater magnitude than 1 in 
100 plus climate change storm event) then the existing overland flood routes on and off the site will not be 
changed by the development, so the development cannot adversely impact surrounding land, see Figures 
2, 5 and 6. 

 
Flooding from Reservoirs, Canals and other Artificial Sources 
 

4.7 No artificial sources of flooding have been identified.    
 

Sewer Flooding 
 

4.8 The proposed development surface and foul water drainage layouts are shown in Figure 5. The new foul 
drainage infrastructure on the site will be designed in accordance with Building Regulations and therefore no 
significant flood risk is expected from the proposed on-site foul water drainage.  
  

4.9 The new on-site surface water drainage is going to be designed to accommodate a 1 in 100 year plus climate 
change event without creating a flood hazard and therefore the risk of flooding is low.   

 
4.10 Any flooding from existing sewers nearby will be directed away from the development through the design of 

exceedance routes, see Figure 6. 
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Flood Impacts, Mitigation and Residual Effects 

 
4.11 Table 2 below rates the different flood risks to the development, considering the development design 

proposals as described in this report.  Design proposals are not considered to be mitigation, but any action 
required in addition to the current design proposals is considered mitigation and listed in the table.  We have 
rated the risks as none, low, medium and high based on our assessment of the facts relating to each source 
of flooding and the potential hazards. 

 
Table 2:   Residual Flood Risk 

 

Type of Flood Risk 
Flood Risk Rating 
None Low Med High 

Mitigation 
required 

Mitigation Measure 

Tidal / Fluvial Flooding  Low No None 

Groundwater flooding  Low No None 

Overland SW flooding from adjacent land  Low No None 

Overland SW flooding onto adjacent land Low No None 

Flooding from reservoirs Low No None 

Flooding from sewers Low Yes 
Normal maintenance 
of drainage systems 
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5.0 Proposed Sustainable Drainage 
 

Site Specific Sustainable Drainage Assessment 
 
5.1 The Ciria SuDS Manual describes the four main categories of benefits that can be achieved by SuDS as water 

quantity, water quality, amenity and biodiversity: also known as the four Pillars of SuDS.  The SuDS Manual Box 
1.2 describes the SuDS approach to managing surface water runoff as follows & depending on the 
characteristics of the site, these may be used in combination and to varying degrees: 

 
• use surface water runoff as a resource 
• manage rainwater close to where it falls (at source) 
• manage runoff on the surface (above ground) 
• allow rainwater to soak into the ground (infiltration) 
• promote evapotranspiration 
• slow and store runoff to mimic natural runoff rates and volumes 
• reduce contamination of runoff through pollution prevention and by controlling the runoff at source 
• treat runoff to reduce the risk of urban contaminants causing environmental pollution. 

 
5.2 Table 3 below is a version of the Ciria SuDS Manual table 1.1 ‘Types of SuDS Components with a comment on 

the suitability of each component for this site.  
 
Table 3:  SuDS Component Suitability Assessment 
 
Component 
Type 

Description Suitability for this Site 

Rainwater 
Harvesting 

Rainwater collected from roof and paved surfaces in 
a tank.  The system may include treatment elements 
and should include specific storage provision if it is to 
be used to manage runoff to a design standard. 

The restaurant is of modular construction to 
a standard design which is not set up for 
rainwater recycling.  Water demand is also 
high so any recycling would need to be 
accompanied by a backup water supply 
and a very large recycling tank, negating 
the environmental benefits.  

Green 
/Blue Roofs 

A planted soil layer constructed on the roof of a 
building to create a living surface. Water is stored in 
the soil layer and absorbed by vegetation. Blue roofs 
store water at roof level, without the use. 

The restaurant is a lightweight modular 
construction, produced in a factory and 
transported to site.  This form of 
construction has many environmental 
benefits but is not currently capable of 
supporting green or blue roofs for 
McDonald’s. 

Infiltration 
System 

Collects & stores runoff allowing it to infiltrate into the 
ground. Overlying vegetation & unsaturated soils 
offer protection to groundwater from pollution. 

Infiltration not suitable due to likely made 
ground and contamination from existing 
use as petrol filling station. 

Proprietary 
Treatment 
System 

These structures provide treatment of water through 
the removal of contaminants. 

These systems are suitable for this site.   

Filter Strips Runoff from an impermeable area is allowed to flow 
across a grassed or otherwise densely planted area 
for sedimentation & filtration. 

Filter strips are not suitable due to 
insufficient space.   

 
  



 

Ref: 002_4240491_SF_DS_Devizes_Issue 3.docx Page 13 

 Issue 3: 22 May 2026 

 
Filter Drains Runoff is temporarily stored below the surface in a 

trench filled with stone, providing attenuation, 
conveyance & treatment (via filtration). 

Filter drains are proposed to run along the 
perimeter of some of the access road to 
allow runoff from the roads to filter through 
the stone and be collected by porous pipes 
below. 

Swales A vegetated channel is used to convey & treat 
runoff (via filtration). These can be “wet”, where 
water will remain permanently at the base of the 
swale (lined), or “dry” where water is only present 
temporarily after rainfall events (unlined).  

Shallow sales are proposed within the limited 
soft landscaping areas. This will collect high 
level runoff from part of the access roads 
and either recharge the topsoil or allow 
excess to discharge to the filter drains. 

Bioretention 
Systems (inc. 
rain 
gardens) 

A shallow landscaped depression allows runoff to 
pond temporarily on the surface, before filtering 
through vegetation and underlying soils prior to 
collection or infiltration. In its simplest form it is 
often referred to as a rain garden. Engineered 
soils (gravel and sand layers) and enhanced 
vegetation may improve treatment performance. 

Certain bioretention systems are 
incorporated where there is sufficient space.  

Rills Formal linear drainage features in which surface 
water can be stored or conveyed. They can be 
incorporated with water features such as ponds o  
waterfalls where appropriate. 

Unsuitable due trip/wheel hazard & high 
pedestrian & vehicle traffic.  Unsuitable for 
disabled access.  Channels with heal guard 
grating are an acceptable alternative. 

Trees Trees within a range of infiltration SuDS 
components improve their performance, as root 
growth & decomposition increase soil infiltration 
capacity. Alternatively, as standalone features 
within soil filled tree pits, tree planters or structural 
soils, collecting and storing runoff and providing 
treatment (via filtration and phytoremediation. 

Trees may be suitable subject to space. 

Permeable 
Pavements 

Runoff soaks through structural paving. This can 
be paving blocks with gaps between solid blocks, 
or porous paving where water filters through the 
block itself. Water can be stored in the sub-base & 
potentially allowed to infiltrate into the ground. 

Permeable paving has been used extensively 
by McDonald’s in the past and although the 
daily jet washing of pavements can lead to 
early failure of the permeable paving, it can 
be considered suitable for this site in certain 
contained areas 

Attenuation 
storage 
tanks 

Below-ground spaces used to temporarily store 
runoff before infiltration, controlled release, or use  
E.g. geo-cellular or concrete tanks, oversized 
pipes. 

These systems are suitable for this site.   

Detention 
Basins 

Runoff drains to a landscaped depression with an 
outlet that restricts flows, so that the basin fills & 
provides attenuation. Generally, basins are dry, 
except during & immediately following the rainfall 
event. If vegetated, runoff will be treated as it is 
conveyed & filtered across the base of the basin. 

There is insufficient space for a basin.   

Ponds & 
Wetlands 

Features with a permanent pool of water can 
provide attenuation & treatment of runoff, where 
outflows are controlled & water levels vary. They 
can support emergent & submerged vegetation 
along their shoreline & in shallow, marshy zones, 
which enhances treatment & biodiversity. 

There is insufficient space for a pond or 
wetland area.   
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Available Surface Water Discharge Options 
 

5.3 The Geo-Environmental desk study indicates the site is anticipated to be underlain by a surface covering of 
topsoil or fill pavement constructions and floor slabs over made ground associated with historical 
developments and possible bomb strikes over naturally deposited bedrock geology of the Upper Greensand 
Formation.  Although the Upper Greensand may be suitable for infiltration, due to the nature of the site being 
a past and current petrol filling station, it is most likely therefore that infiltration will not be suitable for discharge 
of run-off from this site.  However, if planning consent is granted, a Full Intrusive Stage II Geo-Environment 
Investigation will be commissioned and if as a result of this investigation, it is concluded that infiltration is 
possible then infiltration drainage techniques will be incorporated as a modification of the drainage design 
proposed at this stage. 
 

5.4 There are no watercourses near to the site which would be suitable for a storm water discharge from the site. 
 
5.5 It is concluded that the most suitable option is therefore to continue to discharge at a controlled green field 

run-off rate to the existing public storm water system that serves the existing buildings via the existing private 
network connection located at the junction of Horton Road and the A361, subject to the correct relevant 
permissions and/or approvals. As many SuDS features as practical have been added up-stream of the outfall 
as part of the SuDS water management and treatment train. 
 

5.6 A pre-development inquiry has been submitted to Wessex Water and the response is included in Appendix D. 
As noted in the previous sections and in response to Wessex Water’s comments, the potential for infiltration 
drainage on site will be investigated when access to the site for the Phase 2 geo-environmental site 
investigation is possible. If it transpires that infiltration is feasible, then the base of the proposed attenuation 
tanks can be designed to permit infiltration. Furthermore, the surface water drainage proposals have been 
enhanced with additional surface level SuDS features.  

 
Selected Sustainable Drainage Measures 

 
5.7 The selection of SuDS techniques for this site has followed the SuDS management train concept explained in 

the SuDS Manual.  The concept is to use drainage techniques in series to incrementally reduce pollution, flow 
rates and volumes.  The hierarchy of techniques to be used are as follows: 
• Prevention - prevent runoff & pollution e.g., rainwater re-cycling and road sweeping. 
• Source Control - control runoff at or near its source e.g., local infiltration methods.  
• Site Control - routing water to site controls e.g., pipes to a large detention basin. 
• Regional Control - routing water from several sites to regional controls e.g., pipes to a balancing pond or 

wetland. 
 
5.8 The proposed surface water drainage layout is shown in Figure 5 and includes the following features: 
 

• Rainfall will be collected from roofs & the main car park /patio by rainwater pipes, beany kerbs, 
permeable paving, gullies and channels and conveyed to cellular storage via a piped network. 

• Some high-level runoff from the access roads will be diverted into shallow swales to be installed within 
the soft landscaped areas to allow water to recharge the topsoil and allow any excess to discharge to 
the filter drain for additional water quality treatment. 

• Some flows from the access road will be diverted to a filter drain running along the kerb edge. 
• The cellular storage is used for attenuation of run-off using a flow control device downstream of the 

storage. 
• After the flow control device, run-off will pass through a petrol interceptor, which will discharge treated 

run-off to a new storm water sewer which will be installed along the proposed new access road, and 
then discharge to an existing 450mm sewer running to the west of the site.  



 

Ref: 002_4240491_SF_DS_Devizes_Issue 3.docx Page 15 

 Issue 3: 22 May 2026 

• Flows will be restricted in accordance with the LLFA’s requirements, providing a significant reduction in 
peak flows entering the surface water drainage system from the existing impermeable areas. 

 
5.9 These sustainable drainage measures have been selected for the site conditions and are suitable for the 

constant use and daily maintenance required for a McDonald’s site.  These systems are tried and tested on 
similar sites where permeability is poor, and the site area cannot accommodate larger open drainage 
features. 
 
Climate Change 

 
5.10 Climate Change allowances were updated on the 10th of May 2022. The new climate change allowances 

map places the site within the Avon Bristol and North Somerset Streams Management Catchments, as shown 
in Image 6. The design life for the proposed development is 50 years, but planning practice guidance requires 
non-residential development to have a minimum 75-year life for the purpose of climate change assessments 
which places it within 2070’s epoch.  For Flood Risk Assessments, the upper end allowance must be assessed 
and the developed designed for the 1% annual exceedance event so: 

 
• there is no increase in flood risk elsewhere and 
• the development will be safe from surface water flooding. 

 
5.11 Development drainage should therefore be designed for no flooding in the 1:100 year plus 45% climate 

change event.   
 
Image 6:  Gov.UK Climate Change Allowances 
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Flow Rates & Attenuation 
 

5.12 Existing and proposed impermeable areas have been calculated and are shown in Figure 3. These areas 
have been used to calculate the existing and proposed discharge from the site for a range of storm events, 
see Table 4 for a summary of the model results and Appendix B for the full drainage calculations.  
 

5.13 The drainage calculations are completed with industry standard software using the Flood Estimation 
Handbook (FEH).  The proposed drainage system is designed not to flood for all events of intensity up to the 
1:100 year plus climate change even and for a range of durations.  Rainfall events of greater magnitude can 
be expected to exceed the drainage system capacity with flood water following the surface flooding 
exceedance routes shown in Figure 6. 
 

5.14 ‘Urban Creep’ is not applicable to McDonald’s as most of their sites have no space for further expansion of 
impermeable areas and those that do will have any alterations to paving accompanied by a new planning 
application with additional SuDS measures if required.  Urban creep allowances are normally only required 
for residential development where small paving alternations and extensions area more likely to be completed 
outside of the planning process, without complementary sustainable drainage improvements. This approach 
accords with the advice in the Non-Statutory Technical Standards for SuDS by LASOO (Local Authority SuDS 
Officer Organisation). 

 
5.15 The site has an existing impermeable catchment area which currently discharges to the local public storm 

water sewer network at an uncontrolled rate. Using the standard Modified Rational Method and local rainfall 
data, the current peak discharge rates have been calculated. These are shown in table 4. 

 
5.16 To improve on the current discharge rate and introduce betterment, it is proposed to restrict any peak rate 

flows from the new development to 0.5 l/s. 
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Table 4:  Existing & Proposed Flows & Attenuation 

 

Storm Event (Annual 
Exceedance Probability) 

Existing Brownfield 
Run Off Rate / 

Greenfield (l/s) 

Proposed Max. 
Discharge Rate 

Attenuation Provided (m3) 

1 in 1 (100% AEP) - 0.31  
 
 
 
 

311.926 

1 in 2 (50% AEP) 15.6 0.31 
1 in 30 (3.3% AEP) 27.9 - 
1 in 30 (3.3% AEP) plus 40% - 0.4 
1 in 100 (1% AEP) 35.9 - 
1 in 100 (1% AEP) plus 45%  - 0.44 

 
Pollution Control 

 
5.17 Ciria pollution treatment measures have been applied to ensure treatment of the surface water.  The pollution 

control measures are designed to minimise the transmittal of any pollutants, collected by runoff flowing over 
hard paved areas, to the public sewers and to ground.  Pre-treatment is provided with gulleys and catchpit 
manholes to remove silt and prolong the life of the pollution control treatment media.  Pollution control 
measures for this site include: 

 
• A proprietary SPEL coalesce ESR 25/C1 petrol interceptor prior to discharge to the existing storm water 

sewer network.  
• Permeable paving 
• Bio-retention strip 

 
5.18 The suitability of the pollution control measures is quantified in accordance with CIRIA 753, pollution hazard 

indices.  Comparing the pollution hazard indices in Table 5, for each catchment type, with the total pollution 
mitigation indices in Table 6, it can be seen that the suggested drainage system will be sufficient to mitigate 
the expected pollution from roofs and paved areas. See mitigation formula below and Appendix B for the 
product details. 

 
Total SuDS Mitigation Index must be ≥ Each Catchment’s Pollution Hazards Index 

  (For each contaminant type) 
Total SuDS Mitigation Index = 1st Stage Mitigation Index + 0.5 (2nd Stage Mitigation Index) 

 
Table 5:   Pollution Hazard Indices 

Catchment Type 

Pollutio
n 
Hazard 
Level 

Requirements for 
Discharge to Groundwater 

Pollution Hazard Indices 

Suspended 
solids 

Metals Hydrocarbons 

Restaurant Roof low Simple index approach 0.3 0.4 0.05 
Restaurant parking  Medium Simple index approach 0.7 0.6 0.7 

 
Table 6:   Total Pollution Mitigation Indices 
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Type of Pollution Mitigation (SuDS) 
Pollution Mitigation Indices 
Suspended 
solids 

Metals Hydrocarbons 

1. SPEL Petrol interceptor with coalescer ESR 25/C1 0.8 0.6 0.9 
    
Total treatment indices 0.8 0.6 0.9 

 Note: for the total calculation, the permeable paving and bio-retention strip have been ignored, as not all 
run-off passes through these treatment measures. 
 

Maintenance 
 
5.19 Refer to the separate Glanville report entitled ‘Drainage Maintenance Plan’. 

 
Foul Water (FW) Drainage Strategy 

 
5.20 The development will connect foul water flows, via gravity, to the existing Public Sewer to the north of the site 

within the A361 or to the south via an existing connection from the site to Horton Road, subject to suitability, 
as shown in Figure 5.  A pre-development inquiry has been sent to Wessex Water, who have confirmed the 
most suitable outfall to be the 300mm diameter public combined sewer in London Road, as shown on Figure 
5. 
 

5.21 The restaurant drainage includes an alarmed grease trap for all the kitchen waste pipework to ensure drains 
do not lose capacity due to grease build up and to prevent grease entering the public sewers.   
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6.0 Further Investigations & Approvals 
 
6.1 The information in this report is sufficient to demonstrate the suitability of the proposed development in respect 

of Flood Risk and Sustainable Drainage.  It is expected that planning conditions will be imposed requiring 
drainage proposals to be in accordance with this Drainage Statement, and that details of the on-site foul and 
surface water drainage designs will need to be provided prior to commencement of works. 

 
6.2 The detailed drainage design must comply with the Building Regulations and approval will be required from 

a qualified Building Inspector. 
 
6.3 An intrusive geo-environmental site investigation will be completed to assess of infiltration drainage. The 

surface water drainage proposals have been designed to be easily adaptable to allow infiltration if this is 
confirmed. 

 
6.4 Prior to construction a formal application will need to be submitted to obtain consent for physical connections 

(direct or indirect) and the discharge of flows to the adopted sewer.  This applies to the foul and surface water 
flows from this development.  

 
6.5 Surface water must be carefully managed on site during construction to safeguard the works and 

neighbouring land from flooding and to ensure protection of natural water resources and ecology.   
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7.0 Conclusion 
 
7.1 The development proposals have been designed after consideration of national and local planning policy 

and best practice guidance, in the context of the proposed use and site conditions. 
 
7.2 Flood risks within the site have been assessed and are low.  The proposed design ensures that flood risks are 

not increased by the development. 
 
7.3 The development’s surface water drainage strategy follows sustainable drainage guidance.  Infiltration is most 

likely unsuitable due to previous site usage and there are no watercourses nearby, therefore runoff will 
discharge to an existing sewer via a new piped system within the new access road.  The proposed discharge 
rate is restricted to 0.5 l/s maximum.  The sustainable surface water drainage system is designed to 
accommodate a 1:100-year event plus the appropriate climate change allowance for this site without 
flooding. 

 
7.4 A SuDS maintenance schedule has been provided to demonstrate adoption and maintenance proposals in 

a separate Glanville report entitled ‘Drainage Maintenance Plan’. 
 
7.5 The development’s foul water drainage strategy utilises gravity to take effluent to the nearby existing public 

sewer either to the north within the A361 or to the south via an existing connection from the site to Horton 
Road.  The design includes many access points for maintenance and an alarmed grease trap to ensure 
downstream sewers are protected from cooking waste / grease. 

 
7.6 In summary, the development proposals comply with relevant standards for flood risk and sustainable 

drainage. 
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_��
���Z>�MC<;;L�:L;C;̂

@PO'
A���%���&"�$��1�%�!�̀&�"����"�%�>
��2�a)��&�#"&��.��(�b
C:<R;�<GR�RGG

c�
�>�<<��&)&"��<C<G
<S



�� �������� �	���
�

� 
������ ���	����	���	���	������	��
�
�	���
�����	���	
���	� ���	������!����"��#$��	���	�$
��
�����	
����	�!���	��	� ���	������

�
%��	��
�� �������	������	�$
 �
	�&���������$���������		�$
%��
&������$���
�����	$���'�
  

(�!	��)����	������	��
�$
����	����
�*����������
�����	�(
���
���	���+,---�����	�
.�������	���
�"	��������
�	��
�������/����	0����	��	
���&	������-
-
."���	)	�	��	��1
2!	���������

��%��	��
�� �������	
�����	�
����	�%����	�	���
��	��	����
+�3-4
 ����
�(�����	��+544,

����	����	��
�6-+6+--5
.))	����	����	��1
%���)�	���1
����	��	�	�����	��1
.7!�������	��1
����	

	�����	��1
������������	�

� 
������ ���	����	���	���	������	��
�
�	���
�����	���	
���	� ���	������!����"��#$��	���	�$
��
�����	$���
-�+.8
����	�!���	��	� ���	����1

(�!	��)����	������	��
������	
 �	��������	
���	���+,---�����	�
.�������	���
�"	��������
�	��
�������/����	0����	��	
���&	������-
-
."���	)	�	��	�
. 6."�69"�
4�:(6 --

2!	���������

��%��	��
��*�����	
���
����	�%����	�	���
��	��	����
+�3-4
 ����
�(�����	��+544,

����	����	��
�6-+6+--5
.))	����	����	��1
%���)�	���1
����	��	�	�����	��1
.7!�������	��1
����	

	�����	��1
������������	�

 
3����� ���	����	���	���	������	��
�
�	���
�����	���	
���	� ���	������!��������.��$
��!��������$��	���	�$���
�����	$
��
-�+.8
����	�!���	��	� ���	����1

(�!	��)����	������	��
������	
 �	��������	
���	���+,---�����	�
.�������	���
�"	��������
�	��
�������/����	0����	��	
���&	������-
-
."���	)	�	��	�
. 6."�69"�
4�:(6;--�
2!	���������

������	���
����������
����	�%����	�	���
��	��	����
+�3-4
 ����
�(�����	��+544,

����	����	��
�6-+6+--5
.))	����	����	��1
%���)�	���
<6-36+-
5
����	��	�	�����	��1
.7!�������	��1
����	

	�����	��1
��������%���)�	�

�2�(2���2 �$��.;�=.�$����(����.$
��
-�+9>

?@A��9�13B21�� 1��=1�<2
CDEFGF@A��+,H-'H--3
IFJKGF@A��5-+��<�
<�-�'

�2%.
�����������L��������M�	����������
��)�N���������	H����O
-
+3��+,3�3,,

PQR@��++� ������+-+,
�-



�� �������� �	���
�

� 
������ ���	����	���	���	������	��
�
�	���
�����	�� 	
���	���� 	������!���������� ��

"����	#������������#��	���	�#
��
���� 	#���
$�%"&
��  	�!���	��	���� 	����'

(�!	��)����	������	��
������	
��	��������	
���	���%*$$$�����	�
"��� ���	���
�+	 �������
�	��
�������,����	-����	��	
���.	 ��/��$$%
"+�� 	)	 	��	�
"�0"+�0/1�*$*2�0($$

3!	 ��� ��/���������	��	 ���	��,�&
4-������	�
����	�2����	�	���
��	��	����
%��$5
�����
�(�����	��%655*

����	����	��
�0$%0%$$6
"))	����	����	��$*0
$0%$
�
2���)�	���
70$�0%$
6
��  	��	 	�����	��'
"8!� �����	��'
����	

	�����	��'
��������( ���)	  	�

� %%���� ���	����	����!�����	!��
���	���� 	���������������#���!���
����"��#��	���	�#���
���� 	#���
$
%"�
��  	�!���	��	���� 	����'

(�!	��)����	���!	���
�����	�( ���)	 
�������
���	���%*$$$�����	�
"��� ���	���
�+	 �������
�	��
�������,����	-����	��	
���.	 ��4"�$$6
"+�� 	)	 	��	�
"�0"+�0�+��5�/10�$$%
3!	 ��� ��4	��	������ ����������

����	�2����	�	���
��	��	����
%�7��
�����
�(�����	��*$$$$

����	����	��
50$50
556
"))	����	����	��'
2���)�	���'
��  	��	 	�����	��9���
*�%$$6

%�$$�2
"8!� �����	��'
����	

	�����	��'
����������  	��	 	�

� %%���� ���	����	����!�����	!��
���	���� 	���������������#���!���
����"��#��	���	�#���
���� 	#���
$
%"�
��  	�!���	��	���� 	����'

(�!	��)����	���!	���
�����	�( ���)	 
�������
���	��:;�%*$$$�����	����*$$$
����	�
"��� ���	���
�+	 �������
�	��
�������,����	-����	��	
���.	 ��7*7<7<
"+�� 	)	 	��	��"�0"+�0�+��5�/1
3!	 ��� ��4	��	������ ����������

����	�2����	�	���
��	��	����
%�7��
�����
�(�����	��*$$$$

����	����	��
50$50
556
"))	����	����	��
50$50
556
2���)�	���'
��  	��	 	�����	��'
"8!� �����	��'
����	

	�����	��'
����������  	��	 	�

� %<����� ���	����	����
���� 	����� 	�	
���	���� 	��������0! 	���	����#
��!��������#���!����+� =�����"��#
�	���	�#���
���� 	#���
$�%">
��  	�!���	��	���� 	����'

(�!	��)����	��( ���)	 �����������=���
���'1���	� ���.
	�����	�
���	���%*$$$�����	�
"��� ���	���
�+	 �������
�	��
�������,����	-����	��	
���.	 ��767�$�
"+�� 	)	 	��	��"�0"+�0�+�*5�"&
3!	 ��� ����
���� 	��	����1��
����
2��	 ��
�������	�
����	�2����	�	���
��	��	����

$$6*�
�����
�(�����	��$

����	����	��%60
%0%$$5
"))	����	����	��%60
%0%$$5
2���)�	���'
��  	��	 	�����	��%60
%0%$$5
"8!� �����	��'
����	

	�����	��'
����������  	��	 	�

�3�(3���3��#��"?�@"�#����(����"#
��
$�%A9

BCD��A�'�43'���'��@'�73
EFGHIHCD��%*J$<J$$�
KHLMIHCD��6$%��7�
7�$�<

�32"
�����������N��������O�	����������
��)�P� ������ 	J����Q
$
%���%*���**

RSTC��%%��������%$%*
�




�� �������� �	���
�

� 

���� ���	����	���	��	�����������������

�����
���	�����	�����	��	������	�
�	��	�������	����� ����!������
"��#���	$�%	�����
��&��	����'(�)*�
����	�!���	��	�����	����+

� !	��,����	������	&�
��
����	����
�-����������
�����	��
���
��%	���).(((�����	�
*�$�����	���
�"	��������
�	��
�������/����	0����	��	
���1	����*�((.
*"���	,	�	��	�
*�2*"�2�"
.3
452�(('
6!	��������	��	�����������������

����	�7����	�	���
��	��	����
)
8'9
�����
�������	��.(((

����	����	��))2(32)((

*,,	���$	����	��+
7���,�	���+
����	��	�	�����	��+
*:!�� ����	��+
����	

	�����	��+
������������	�

� 
�(���� ���	����	����
��&��	������	�	
���	�����	������!����"��#
���������
�*����	����!���������
�	$�%	�����
��&��	����'(�)*5
����	�!���	��	�����	����+

� !	��,����	��8.#�	���������	����;
��	���	��
��%	���).(((�����	�
*�$�����	���
�"	��������
�	��
�������/����	0����	��	
���1	������9))
*"���	,	�	��	�
*�2*"�2*<
)((752�(('
6!	���������
��&��	��	�$ �<��
����
7��	���
�������	�
����	�7����	�	���
��	��	����
9(

'9
�����
�������	��89333

����	����	��(32(32)('�
*,,	���$	����	��+
7���,�	���+
����	��	�	�����	��+
*:!�� ����	��+
����	

	�����	��+
������������	�

� 
�(���� ���	����	����
��&��	������	�	
���	�����	������!����"��#
���������
�*����	����!���������
��!����"��#����������
�*����	$�%	��
��
��&��	����'(�)*5
����	�!���	��	�����	����+

� !	��,����	��+
��%	��=>�).(((�����	���8.(((
����	�
*�$�����	���
�"	��������
�	��
�������/����	0����	��	
���1	����)8
9'
*"���	,	�	��	��*�2*"�2*<
)((75
6!	���������
��&��	��	�$ �<��
����
7��	���
�������	�
����	�7����	�	���
��	��	����
9(

'9
�����
�������	��89333

����	����	��(32(32)('�
*,,	���$	����	��(32(32)('�
7���,�	���')2(�2)()9
����	��	�	�����	��+
*:!�� ����	��+
����	

	�����	��+
������������	�

9 
8(���� ���	����	���	��	������	��	!��
���	�����	�����	��	������	�
�	��	�������	����� ����!���
���������
�*����	���	$�%	��
��
��&��	����'(�)*�
����	�!���	��	�����	����+

� !	��,����	���!	���
�����	������,	�
�������
��%	���).(((�����	�
*�$�����	���
�"	��������
�	��
�������/����	0����	��	
���1	����9339

*"���	,	�	��	��*�2*"�2�"
.3
45
6!	���������
��&��	�������

����	�7����	�	���
��	��	����
)
8'9
�����
�������	��9333

����	����	��))2(32)((

*,,	���$	����	��))2(32)((

7���,�	���))2(32)((

����	��	�	�����	��+
*:!�� ����	��+
����	

	�����	��+
������������	�

�6��6���6�����*?�@*�����������*�
��'(�)A�

BCD��A�+8�6+���+��@+��6
EFGHIHCD��).J(KJ((8
LHMNIHCD��9()

��'�
(
K

�67*
�����������O��&��� �P�	����������
��,�Q���������	J����R
(')8
�).8�8..

STUC��))��������)().

)



�� �������� �	���
�

� 
������ ���	����	����
�����	������	�	
���	�����	������
�����	������	�	�
����������������������� �����!���
�	"�#	�����
�����	����$��%!&
����	�����	��	�����	����'

()�	��*����	����)����
�(�	���	��
+���
��)
��#	���%,��������	�
!�"�����	���
��	�������-
�	-.
�������/����	0����	��	
�.�1	����
2�3$
!����	*	�	��	��!�4!��4�56,�$7�
8�	���������
�����	��	�")�5.�
���-
9��	���
�������	�
����	�9���-	�	���
��	��	����

��6�%
���.�
�(����-	���

���.	����	��$�4$�4%�$3
!**	���"	����	��$�4$�4%�$3
9���*�	���$%4��4%�%

�.��	��	�	�����	��'
!:���)����	��'
����	

	�����	��'
����.������.	�

;<=>?@ABA?=>?>CDEFG@?HECI?B<G?JKL=ECKIGKB?MNGKFO?AK@?PABDEAQ?RG>CDEFG>?SAQG>T

UVWXYZ[\]X]̂]_̀ \abc[

d]ebfg[Xha\iacXjkk_ Ul

����"���	����"�
"��-���	������-	����	���	����.�	�����������
��*�m���	��������	�	:	����*�����		���-����	����n
!:	����������"	���	��*���
���������������������������.���1	����	�	����n

+	��.�	����	�����
�)	�������	�����	�����
���*�

��������̀Zo]XpqXr

�� �������� ���	 �	*	�	��	 ���	-��) �.1'���	-��) �	���������

� $
���� ���
�-����	��-��s����5

5	�����5.���	����	���	
�	"�#	����
�����	���$��%	)

!��4�+�2�35
�4���$

(�	����-�m���	
	:	������

���'
�-���.
�.��

m���	���
)

��.����-�m���	�*
.��	��	��
�.1	�

� $
6��� ���
�-����	��-������5	����
5.���	����	���	��	"�#	�
��$�%	)

!��4s!,$t%u
94���$

(�	����-�m���	
	:	������

���'
�-���.
�.��

m���	���
)

��.����-�m���	�*
.��	��	��
�.1	�

� $t$���� s�����1�/,0�������
���.�����
�!����	�������
������	"�#	����
�����	
��$��%	.

!�4!��4v�6�t
�+!4���$

(�	����-�m���	
	:	������

���'
�-���.
�.��

m���	���
)

�	���������	*.�1����	��
�*��!!!

� $t���� ��������	�������������� 
���.�����
�!����	��	"�#	�
��
�����	���$��%	.

!��4&+�2�
9
v4���$

������-�m���	
	:	������

���'
�-���.
�.��

m���	���
)

�����-	��*�m���	�������	�.�	
�
��	

� $t���� ��������	�������������� 
���.�����
�!����	��	"�#	�
��
�����	���$��%	.

!��4&+�2�
9
v4���$

s���-�m���	
	:	������

���'
�-���.
�.��

m���	���
)

s�	��*�m���	����������.�����

� $t���� ��������	�������������� 
���.�����
�!����	��	"�#	�
��
�����	���$��%	.

!��4&+�2�
9
v4���$

(�	����-�m���	
	:	������

���'
�-���.
�.��

m���	���
)

������-���:	��m���	

�8�(8���8�����!v�w!������(����!�
��$��%xu

d]y��x�'2�8'���'��w'��8
zb{fXf]y��%,n�tn��2
|fagXf]y��
�%66��$�6�6t

�89!
��������.��m������)�}.	����������
��*�~-��.���.�	n�����
�$%26�%,2�2,,

�Z\]��%%��.-.���%�%,
66



�� �������� 	��
 �
�


��
 ���
��
� 	������
��
� �
��
������

� ������ ��������
�������������
�
������
�� �!����
��
"�#
�
�� ��$�

�	��%�&
�

!��'()%*%+,
-'.%%�

/

������0���


1
������

2���
��
��� ��
� 
0���
��� �

,���� ��

���
������0���


� ������ ��������
�������������
�
������
�� �!����
��
"�#
�
�� ��$�

�	��%�&
�

!��'()%*%+,
-'.%%�

/

������0���


1
������

2���
��
��� ��
� 
0���
��� �

	�


���������� 
��������
0���


! &%&��� 3
0�! 
��
��� �4������&5
�������������
�� �!����
5
�
"�#
�5��� ��$�

5�	��%
&
�

�!6&7+%�� 	��
����0���


1
������

2����������
� 	��
��
����0���
�������
��


� ��


! &%&��� ����
$� ���
��� ���
�
��

5��������������
�� 
!����
5������������5
�
"�#
�5�	��%�&
�

�!6&*8&&� 	��
����0���


1
������

2����������
� 	��
��
����0���
�������
��


� ��


! &%&��� 3
0�! 
��
��� �4������&5
�������������
�� �!����
5
�
"�#
�5��� ��$�

5�	��%
&
�

�!68�&�&� 	��
����0���


1
������

2����������
� 	��
��
����0���
�������
��


� ��


! &&8��� 4�������97:�������
������
�� �!����
5�������
����5��
"�#
�5��� ��$�

5
	��%�&
�

!.'!��'-�8�+
+2�'.%%�

/

������0���


1
������

2���
��
��� ��
� 
0���
��� �

�
���
��
�

��
���$�
��
����!!!

) &++��	� � �!6�%+&%* 4�����0���


1
������

2����������
� 4�
����0���
���������
������

) &7���	� � �!6��7;&8 4�����0���


1
������

2����������
� 4�
����0���
���������
������

< &����� 3
0�! 
��
��� �4������&5
�������������
�� �!����
5
�
"�#
�5��� ��$�

5�	��%
&
�

�!6��8�;+ 	��
����0���


1
������

2����������
� 	��
��
����0���
�������
��


� ��


< &����� ����
$� ���
��� ���
�
��

5��������������
�� 
!����
5������������5
�
"�#
�5�	��%�&
�

�!6�8&8�+ 	��
����0���


1
������

2����������
� 	��
��
����0���
�������
��


� ��


< &�;��� ���������������
"�#
�
�� ��$�

�	��%�&
�

!��'=)%%%*	!
'.%%�

	��
����0���


1
������

2���
��
��� ��
� 
0���
��� �

	��
��
����0���
�������
��


� ��


� 8&���! ����0������$0�����
���
��
����������� ��$�


	��%�&>>

!��'2�%;�*�
)'.%%�

	��
����0���


1
������

2���
��
��� ��
� 
0���
��� �

	��
��
����0���
�����
��


�������

�

�?�/?2��?.�5��!-�=!	5����/	���!5
	2�%�&<@

ABCD�<	�*3?���.���=���?
EFGHIHBCD�&7J%�J%%*
KHLMIHBCD�+%&88����8%8�

�?,!
�����������0��$�����N�
���������D
����O�
������

J����P
%�&*8�&7*�*77

QRSBD�&&�.������&%&7
8+



�� �������� 	��
 �
�


��
 ���
��
� 	������
��
� �
��
������

� ������ ������������������
���
��
��������� �!����


	�"#��$$

�%�&'�#(")�
*&+##"

	��
��������


,
������

'���
��
���!��
�!
����
���!�

	��
��
��������
�������
��


�!��


� ������ ������������������
���
��
��������� �!����


	�"#��$$

�%�&'�#(")�
*&+##"

-���������


,
������

'���
��
���!��
�!
����
���!�

-�
��������
���������
������

� ������ ������������������
���
��
��������� �!����


	�"#��$$

�%�&'�#(")�
*&+##"

-���������


,
������

'���
��
���!��
�!
����
���!�

-�
��������
���
�����
����
�
��
���


� ��#��� ��
��������.��
/�0
�.
	�"#��$$

 �1�2)"3) 4

����������


,
������

'����������
� 	�
����������
�����
������
����
�!!
���
������
��������!

� ��#��� �&��4����������
������.
�������.���
��������.
�
/�0
�.�	�"#��$$

 �1�(3�32 -���������


,
������

'����������
� -�
��������
���������
������

� ��#��� ��
��������.��
/�0
�.
	�"#��$$

 �1�353)5 4

����������


,
������

'����������
� 	�
����������
�����
������
����
�!!
���
������
��������!

6 �2)�� 67!�%


��4
�����
�����.
 ���
���
�
�8����
��
�
��

.������������.
�
/�0
�.�	�"#���$

 �1"�2"") -���������


,
������

'����������
� -�
��������
���������
������

6 �2)�� 67!�%


��4
�����
�����.
 ���
���
�
�8����
��
�
��

.������������.
�
/�0
�.�	�"#���$

 �1"�2"") 	��
��������


,
������

'����������
� 	��
��
��������
�������
��


�!��


6 ����� �
��!������9��������:����
-�������������������
��!
�����
� �!����

�	�"#���$

�%�& �2�2)�
 &+##"

	��
��������


,
������

'���
��
���!��
�!
����
���!�

	��
��
��������
�����
��


�������

�

6 ��2��  ���
���
�
�8����
��
�
��

.�-�����.�������
����.��
/�0
�.�	�"#���$

 �1#552�3 	��
��������


,
������

'����������
� 	��
��
��������
�����
��


�������

�

� �����'� �  �1�25#"# 4

����������


,
������

'����������
� 	�
����������
�����
������
����
�!!
���
������
��������!

� �)���' ;
��
������
�	

�
���
���

�� ����
/�0
�
 �!����

�	�"#��
�

�%�&	*#5#� 
+&+##"

	��
��������


,
������

'���
��
���!��
�!
����
���!�

	��
��
��������
�������
��


�!��


� �)���' ;
��
������
�	

�
���
���

�� ����
/�0
�
 �!����

�	�"#��
�

�%�&	*#5#� 
+&+##"

	��
��������


,
������

'���
��
���!��
�!
����
���!�

	��
��
��������
�����
��


�������

�

� �)���' ;
��
������
�	

�
���
���

�� ����
/�0
�
 �!����

�	�"#��
�

�%�&	*#5#� 
+&+##"

-���������


,
������

'���
��
���!��
�!
����
���!�

-�
��������
���
�����
����
�
��
���


�<�4<'��<+�.���=�>�	.� ��4	����.
	'"#��?6

@ABC�?	�);<���+���>���<
DEFGHGABC��2I#3I##)
JGKLHGABC�5#�����"��#�3

�<M�
��������������������N�
���������C
����O�
������

I����P
#"�)���2)�)22

QRSAC����+�������#�2
�2



�� �������� 	��
 �
�


��
 ���
��
� 	������
��
� �
��
������

� ������ �
��
������
�	

�
���
���

�������
�� 
�
��!��"�

�	�#$��
�

%&�'	($)$*�
+'+$$#

,�����-���


.
������

����
��
���!��
�!
-���
���!�

,�
����-���
���������
������

� ������ �
�� 
�����"-�����
���
	
�
�
������

�����
�
�� 
����!��"�

�	�#$��
�

%&�'(�$�#��
/'+$$#

	��
����-���


.
������

����
��
���!��
�!
-���
���!�

	��
��
����-���
�����
��


�������

�

� ������ �
�� 
�����"-�����
���
	
�
�
������

�����
�
�� 
����!��"�

�	�#$��
�

%&�'(�$�#��
/'+$$#

	��
����-���


.
������

����
��
���!��
�!
-���
���!�

	��
��
����-���
�������
��


�!��


� ������ �
�� 
�����"-�����
���
	
�
�
������

�����
�
�� 
����!��"�

�	�#$��
�

%&�'(�$�#��
/'+$$#

,�����-���


.
������

����
��
���!��
�!
-���
���!�

,�
����-���
���������
������

� ������ �
�� 
�����"-�����
���
	
�
�
������

�����
�
�� 
����!��"�

�	�#$��
�

%&�'(�$�#��
/'+$$#

,�����-���


.
������

����
��
���!��
�!
-���
���!�

,�
����-���
���
�����
����
0
��
���


1 ��)���� ,����*��234�������
��0���
��!�%����
5����0��
���05��
�� 
�5�	�#$��
�

%+'%&�'6&�7)
�8%'+$$#

9

������-���


.
������

�����������
� �
���
��
�

��
���"�
��
����%%%

1 ��)���� �
��
��(�
����

��
��
�� 
��0�,����*5�����������05
�
�� 
�5�	�#$��
�

%:&'9&�*)*;
1

9

������-���


.
������

�����������
� �
���
��
�

��
���"�
��
����%%%

<=>?@ABCB@>?@?DEFGHA@IFDJ@C=H@KLM>FDLJHLC@NOHLGP@BLA@QBCEFBR@SH?DEFGH?@TBRH?U

�V�9V���V+�5��%6�8%	5����9	���%5
	�#$��WX

YZ[\�W	���V���+���8��*V
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���ǸNP
��



����������	�
�	�
��
���
���������	
��	��



 

Ref: 002_4240491_SF_DS_Devizes_Issue 3.docx  

 Issue 3: 22 May 2026 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Drainage Calculations 
  



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 1

Network Details

Manhole Schedule
Manhole Catchment

Area (ha)
Size (mm) Type CL (m) IL (m) Depth To

Soffit (m)
Easting (m) Northing (m)

S1 0.002 100 Type E 134.468 134.365 0.003 402360.854 163062.473
S2 0.001 100 Type E 134.480 134.363 0.016 402359.877 163064.213
S5 0.001 100 Type E 134.488 134.360 0.028 402357.505 163066.263
S6 0.001 --- Type E 134.600 134.357 0.142 402356.611 163069.088
S10 0.000 --- Type E 134.600 134.350 0.150 402349.532 163070.137
S11 0.002 100 Type E 134.468 134.011 0.307 402348.006 163066.025
S13 0.000 100 Type E 134.440 134.000 0.290 402343.215 163064.106
S14 0.000 100 Type E 134.449 133.995 0.304 402340.771 163063.617
S15 0.000 100 Type E 134.490 133.989 0.351 402337.720 163063.617
S16 0.000 100 Type E 134.537 133.981 0.406 402333.990 163062.938
S18 0.000 100 Type E 134.548 133.975 0.422 402331.439 163061.377
S20 0.000 100 Type E 134.510 133.969 0.391 402329.210 163058.933
S22 0.000 150 Type E 134.479 133.964 0.365 402328.144 163056.932
S23 0.000 0x0 Type C 134.458 133.958 0.350 402326.603 163054.329

S24-TANK-4 0.000 150 Type E 134.388 133.020 1.218 402311.292 163043.481
S26 0.000 1350 Type C 134.321 133.159 1.012 402349.559 163060.736

S27-TANK-1 0.000 1350 Type C 134.054 133.116 0.789 402350.046 163047.682
S29 0.083 0x0 Type C 134.164 133.030 0.909 402357.036 163043.247
S30 0.000 1350 Type C 134.099 133.025 0.849 402350.379 163042.885
S31 0.000 150 Type E 134.033 133.010 0.798 402332.269 163041.903
S32 0.049 0x0 Type B 134.207 132.990 0.992 402326.850 163041.143
S33 0.023 0x0 Type B 134.140 132.746 1.169 402316.199 163034.215
S34 0.000 225 Type E 134.169 132.734 1.210 402314.613 163033.125

S35-TANK-2 0.000 150 Type E 134.237 132.701 1.311 402304.799 163027.177
S36 0.000 0x0 Type C 134.241 132.697 1.319 402303.827 163026.541
S37 0.012 --- Type E 134.092 133.990 0.002 402368.168 163021.870
S38 0.000 150 Type E 134.118 133.045 0.848 402366.683 163021.892

S39-TANK-3 0.000 150 Type E 134.000 132.993 0.782 402349.701 163021.094
S40 0.084 0x0 Type C 134.000 132.975 0.800 402347.179 163020.097
S41 0.007 0x0 Type B 134.177 132.781 1.171 402305.532 163017.844
S42 0.024 150 Type E 134.335 132.984 1.201 402293.140 163029.114

S43-CC 0.000 1200 Type C 134.185 132.673 1.362 402297.593 163025.011
S44 0.000 0x0 Type C 134.155 132.650 1.280 402295.131 163018.592
S45 0.000 0x0 Type B 134.385 132.630 1.605 402289.588 163016.486

Unknown-1 0.000 0 Unknown 134.700 132.650 1.600 402300.674 163061.454
2013 0.000 1350 Type B 134.687 132.530 1.707 402294.809 163051.715
2012 0.000 1350 Type B 134.406 132.200 1.756 402272.706 163033.333
2904 0.000 1350 Type B 133.728 131.028 2.250 402245.557 162994.877

Unknown-2 0.000 0 Unknown 133.450 130.820 2.180 402244.027 162973.226

Pipe Schedule
Pipe Number US Manhole US IL (m) DS Manhole DS IL (m) Shape Dimension

(mm)
Length (m) Gradient

(1:x)
Roughness

(mm)
US Depth To

Soffit (m)
DS Depth To

Soffit (m)

1.000 S1 134.365 S2 134.363 Circ 100 1.996 1000 0.600 0.003 0.016
1.001 S2 134.363 S5 134.360 Circ 100 3.135 1000 0.600 0.016 0.028
1.002 S5 134.360 S6 134.357 Circ 100 2.963 1000 0.600 0.028 0.142
1.003 S6 134.357 S10 134.350 Circ 100 7.157 1000 0.600 0.142 0.150
1.004 S10 134.350 S11 134.011 Circ 150 4.386 13 0.600 0.100 0.307
1.005 S11 134.011 S13 134.000 Circ 150 5.161 476 0.600 0.307 0.290
1.006 S13 134.000 S14 133.995 Circ 150 2.492 500 0.600 0.290 0.304
1.007 S14 133.995 S15 133.989 Circ 150 3.051 500 0.600 0.304 0.351
1.008 S15 133.989 S16 133.981 Circ 150 3.792 500 0.600 0.351 0.406
1.009 S16 133.981 S18 133.975 Circ 150 2.991 500 0.600 0.406 0.422
1.010 S18 133.975 S20 133.969 Circ 150 3.307 500 0.600 0.422 0.391
1.011 S20 133.969 S22 133.964 Circ 150 2.267 500 0.600 0.391 0.365
1.012 S22 133.964 S23 133.958 Circ 150 3.025 500 0.600 0.365 0.350
1.013 S23 133.958 S24-TANK-4 133.896 Circ 150 18.764 300 0.600 0.350 0.342
1.014 S24-TANK-4 133.020 S33 132.821 Circ 150 10.485 53 0.600 1.218 1.169
2.000 S26 133.159 S27-TANK-1 133.116 Circ 150 13.063 299 0.600 1.012 0.789
2.001 S27-TANK-1 133.116 S30 133.100 Circ 150 4.808 303 0.600 0.789 0.849
3.000 S29 133.030 S30 133.025 Circ 225 6.666 1240 0.600 0.909 0.849



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 2

Pipe Schedule
Pipe Number US Manhole US IL (m) DS Manhole DS IL (m) Shape Dimension

(mm)
Length (m) Gradient

(1:x)
Roughness

(mm)
US Depth To

Soffit (m)
DS Depth To

Soffit (m)

2.002 S30 133.025 S31 133.010 Circ 225 18.137 1240 0.600 0.849 0.798
2.003 S31 133.010 S32 132.990 Circ 225 5.472 274 0.600 0.798 0.992
2.004 S32 132.990 S33 132.746 Circ 225 12.706 52 0.600 0.992 1.169
1.015 S33 132.746 S34 132.734 Circ 225 1.925 160 0.600 1.169 1.210
1.016 S34 132.734 S35-TANK-2 132.701 Circ 225 11.476 342 0.600 1.210 1.311
1.017 S35-TANK-2 132.701 S36 132.697 Circ 225 1.162 302 0.600 1.311 1.319
1.018 S36 132.697 S43-CC 132.673 Circ 225 6.419 269 0.600 1.319 1.287
4.000 S37 133.990 S38 133.973 Circ 100 1.485 89 0.600 0.002 0.045
4.001 S38 133.045 S39-TANK-3 132.993 Circ 225 17.000 327 0.600 0.848 0.782
4.002 S39-TANK-3 132.993 S40 132.975 Circ 225 2.712 150 0.600 0.782 0.800
4.003 S40 132.975 S41 132.781 Circ 225 41.708 215 0.600 0.800 1.171
4.004 S41 132.781 S43-CC 132.673 Circ 225 10.696 99 0.600 1.171 1.287
5.000 S42 132.984 S43-CC 132.673 Circ 150 6.056 19 0.600 1.201 1.362
1.019 S43-CC 132.673 S44 132.650 Circ 225 6.874 300 0.600 1.287 1.280
1.020 S44 132.650 S45 132.630 Circ 225 5.929 295 0.600 1.280 1.530
1.021 S45 132.630 2904 131.328 Circ 150 49.048 38 0.600 1.605 2.250
6.000 Unknown-1 132.650 2013 132.530 Circ 450 11.368 95 0.600 1.600 1.707
6.001 2013 132.530 2012 132.200 Circ 450 28.748 87 0.600 1.707 1.756
6.002 2012 132.200 2904 131.028 Circ 450 47.074 40 0.600 1.756 2.250
1.022 2904 131.028 Unknown-2 130.820 Circ 450 21.705 104 0.600 2.250 2.180

Permeable Paving Schedule
Permeable Paving Assigned

Manhole
Effective Storage

Volume (m3)
CL (m) IL (m) Storage Infil Rate

(m/hr)
Safety
Factor

Easting (m) Northing (m)

Permeable Paving1 S42 42.833 134.335 133.605 0.00000000 2.00 402322.638 163052.057

Outfall Details

Outfall Manhole Unknown-2 : Free Discharge

Flow Control Details

Pond Structure at Manhole S10
Pond Invert (m) Max Depth (m) Volume To Water

Level (m3)
Water Level (m) Freeboard (m) Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

134.350 0.250 2.672 134.500 0.100 0.00000000 0.00000000 2.00



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 3

Pond Depth/Area Diagram at S10
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0.01m (1Yr 120Min Summer)0.01m (2Yr 30Min Winter)

0.02m (30Yr+40% 15Min Winter)0.03m (100Yr+45% 15Min Winter)

Swale 1 at S10 (100Yr+45% 15Min Winter)

Duration (min)

D
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 (

m
)

0min 16min 32min 48min 64min
0m

0.01m

0.02m

0.03m (10min)

Tank Structure at Manhole S24-TANK-4
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

132.980 0.800 95.00 237.976 226.077 180.862 0.00000000 0.00000000 2.00



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 4

Tank 3 at S24-TANK-4 (100Yr+45% 1440Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min 2048min 2560min
0m

0.13m

0.26m

0.39m

0.52m

0.65m
0.66m (1422min)

Tank Structure at Manhole S27-TANK-1
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

133.110 0.400 95.00 77.947 74.049 29.620 0.00000000 0.00000000 2.00

Tank 1 at S27-TANK-1 (100Yr+45% 1440Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min 2048min 2560min
0m

0.13m

0.26m

0.39m

0.52m

0.42m (2874min)



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 5

Tank Structure at Manhole S35-TANK-2
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

132.690 1.200 95.00 74.819 71.078 85.294 0.00000000 0.00000000 2.00

Tank 2 at S35-TANK-2 (100Yr+45% 1440Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min 2048min 2560min
0m

0.25m

0.50m

0.75m

0.95m (1421min)

Pond Structure at Manhole S37
Pond Invert (m) Max Depth (m) Volume To Water

Level (m3)
Water Level (m) Freeboard (m) Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

133.967 0.125 2.059 134.092 0.000 0.00000000 0.00000000 2.00



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 6

Pond Depth/Area Diagram at S37
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0.09m (30Yr+40% 15Min Winter)
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Swale 2 at S37 (100Yr+45% 15Min Winter)

Duration (min)
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0min 16min 32min 48min 64min
0m

0.03m

0.06m

0.09m

0.10m (10min)

Tank Structure at Manhole S39-TANK-3
Tank Invert (m) Tank Height (m) Porosity Ratio

(%)
Area (m2) Effective Area (m2)

Area x Porosity Ratio
Max Storage (m3)

Effective Area x Height
Infil Base (m/hr) Infil Side (m/hr) Safety

Factor

132.975 0.400 95.00 42.500 40.375 16.150 0.00000000 0.00000000 2.00



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 7

Tank 3 at S39-TANK-3 (100Yr+45% 1440Min Winter)

Duration (min)

D
ep

th
 (

m
)

0min 512min 1024min 1536min 2048min 2560min
0m

0.13m

0.26m

0.39m

0.52m

0.65m

0.55m (2864min)

Controls within Manhole S43-CC

Hydro-Brake® Optimum Control
Model Ref Design Depth

(m)
Design Flow

(l/s)
Invert Offset

(m)
FF Head (m)FF Flow (l/s) KF Head

(m)
KF Flow (l/s)

SHE-0031-5000-1250-5000 1.250 0.500 0.000 0.134 0.307 0.273 0.262



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 8

Hydro-Brake® Optimum Control from S43-CC to S44

Flow (l/s)
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ep
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 IL
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m
)

0l/s 0.1l/s 0.2l/s 0.3l/s 0.4l/s 0.5l/s 0.6l/s
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0.50m

1.00m

1.50m

2.00m



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 9

Simulation Settings
FEH2022 (point): Filename=FEH_Point_Descriptors_402289_163019_v5_1_0.xml

Summer (Cv min: 0.75, max: 1.00), Winter (Cv min: 0.84, max: 1.00)

Global Time of Entry: 5.0 mins

Durations (mins): 15, 30, 60, 120, 180, 240, 360, 480, 600, 720, 960, 1440

Return Periods (yrs) + Climate Change: (1, +0%), (2, +0%), (30, +40%), (100, +45%)

Manhole Flood Risk Freeboard: 0.300m

Simulated Rainfall Events
Storm Average Intensity

(mm/hr)
Runoff

Continuity %
Flow

Continuity %
Storm Average Intensity

(mm/hr)
Runoff

Continuity %
Flow

Continuity %

1Yr 15Min Winter 12.859 0.00 1.30 30Yr+40% 15Min Summer 108.532 0.00 2.06
1Yr 15Min Summer 12.859 0.00 1.30 30Yr+40% 15Min Winter 108.532 0.00 2.10
1Yr 30Min Winter 8.387 0.00 1.13 30Yr+40% 30Min Summer 70.683 0.00 2.12

1Yr 30Min Summer 8.387 0.00 1.18 30Yr+40% 30Min Winter 70.683 0.00 2.15
1Yr 60Min Winter 5.221 0.00 0.95 30Yr+40% 60Min Summer 43.887 0.00 2.10

1Yr 60Min Summer 5.221 0.00 1.02 30Yr+40% 60Min Winter 43.887 0.00 2.10
1Yr 120Min Summer 4.442 0.00 0.54 30Yr+40% 120Min Summer 26.861 0.00 2.04
1Yr 120Min Winter 4.442 0.00 0.53 30Yr+40% 120Min Winter 26.861 0.00 2.13

1Yr 180Min Summer 3.891 0.00 0.53 30Yr+40% 180Min Summer 20.052 0.00 2.07
1Yr 180Min Winter 3.891 0.00 0.80 30Yr+40% 180Min Winter 20.052 0.00 2.20

1Yr 240Min Summer 3.306 0.00 0.63 30Yr+40% 240Min Summer 16.195 0.00 2.08
1Yr 240Min Winter 3.306 0.00 2.82 30Yr+40% 240Min Winter 16.195 0.00 2.24

1Yr 360Min Summer 2.632 0.00 1.98 30Yr+40% 360Min Summer 11.946 0.00 2.12
1Yr 360Min Winter 2.632 0.00 1.37 30Yr+40% 360Min Winter 11.946 0.00 2.27

1Yr 480Min Summer 2.223 0.00 2.03 30Yr+40% 480Min Summer 9.600 0.00 2.10
1Yr 480Min Winter 2.223 0.00 1.42 30Yr+40% 480Min Winter 9.600 0.00 2.27

1Yr 600Min Summer 1.924 0.00 1.82 30Yr+40% 600Min Summer 8.071 0.00 2.07
1Yr 600Min Winter 1.924 0.00 1.25 30Yr+40% 600Min Winter 8.071 0.00 2.23
1Yr 720Min Winter 1.698 0.00 1.04 30Yr+40% 720Min Summer 6.985 0.00 2.04

1Yr 720Min Summer 1.698 0.00 1.24 30Yr+40% 720Min Winter 6.985 0.00 2.29
1Yr 960Min Summer 1.391 0.00 0.39 30Yr+40% 960Min Summer 5.554 0.00 1.93
1Yr 960Min Winter 1.391 0.00 1.07 30Yr+40% 960Min Winter 5.554 0.00 2.21

1Yr 1440Min Summer 1.044 0.00 0.55 30Yr+40% 1440Min Summer 3.996 0.00 1.70
1Yr 1440Min Winter 1.044 0.00 0.98 30Yr+40% 1440Min Winter 3.996 0.00 1.93
2Yr 15Min Summer 28.534 0.00 0.90 100Yr+45% 15Min Summer 143.803 0.00 2.05
2Yr 15Min Winter 28.534 0.00 0.88 100Yr+45% 15Min Winter 143.803 0.00 2.07

2Yr 30Min Summer 18.400 0.00 0.80 100Yr+45% 30Min Summer 94.311 0.00 2.02
2Yr 30Min Winter 18.400 0.00 0.85 100Yr+45% 30Min Winter 94.311 0.00 2.07

2Yr 60Min Summer 11.433 0.00 1.03 100Yr+45% 60Min Summer 58.976 0.00 2.15
2Yr 60Min Winter 11.433 0.00 1.39 100Yr+45% 60Min Winter 58.976 0.00 2.41
2Yr 120Min Winter 8.117 0.00 2.08 100Yr+45% 120Min Summer 35.361 0.00 2.33

2Yr 120Min Summer 8.117 0.00 2.37 100Yr+45% 120Min Winter 35.361 0.00 2.48
2Yr 180Min Summer 6.539 0.00 2.06 100Yr+45% 180Min Summer 26.156 0.00 2.41
2Yr 180Min Winter 6.539 0.00 1.75 100Yr+45% 180Min Winter 26.156 0.00 2.55

2Yr 240Min Summer 5.403 0.00 1.53 100Yr+45% 240Min Summer 21.144 0.00 2.45
2Yr 240Min Winter 5.403 0.00 1.74 100Yr+45% 240Min Winter 21.144 0.00 2.61

2Yr 360Min Summer 4.143 0.00 1.55 100Yr+45% 360Min Summer 15.631 0.00 2.50
2Yr 360Min Winter 4.143 0.00 1.68 100Yr+45% 360Min Winter 15.631 0.00 2.63

2Yr 480Min Summer 3.410 0.00 1.48 100Yr+45% 480Min Summer 12.600 0.00 2.48
2Yr 480Min Winter 3.410 0.00 1.61 100Yr+45% 480Min Winter 12.600 0.00 2.63
2Yr 600Min Winter 2.900 0.00 1.52 100Yr+45% 600Min Summer 10.637 0.00 2.46

2Yr 600Min Summer 2.900 0.00 1.38 100Yr+45% 600Min Winter 10.637 0.00 2.69
2Yr 720Min Summer 2.527 0.00 1.28 100Yr+45% 720Min Summer 9.244 0.00 2.43
2Yr 720Min Winter 2.527 0.00 1.43 100Yr+45% 720Min Winter 9.244 0.00 2.59

2Yr 960Min Summer 2.038 0.00 1.06 100Yr+45% 960Min Summer 7.390 0.00 2.35
2Yr 960Min Winter 2.038 0.00 1.24 100Yr+45% 960Min Winter 7.390 0.00 2.52

2Yr 1440Min Summer 1.499 0.00 1.01 100Yr+45% 1440Min Winter 5.336 0.00 2.39
2Yr 1440Min Winter 1.499 0.00 0.86 100Yr+45% 1440Min Summer 5.336 0.00 2.30



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 10

Simulation Results
Return Period (yrs) + Climate Change (%):

1yr+0%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

S1 15 min Winter 11 134.384 0.019 0.078 OK
S2 15 min Winter 11 134.383 0.020 0.120 OK
S5 15 min Winter 11 134.382 0.022 0.169 OK
S6 15 min Winter 11 134.380 0.022 0.211 OK
S10 120 min Summer 68 134.356 0.006 0.159 OK
S11 120 min Summer 67 134.027 0.016 0.201 OK
S13 120 min Summer 68 134.017 0.017 0.200 OK
S14 120 min Summer 69 134.012 0.016 0.199 OK
S15 120 min Summer 69 134.005 0.016 0.199 OK
S16 120 min Summer 70 133.998 0.016 0.198 OK
S18 180 min Summer 101 133.992 0.016 0.197 OK
S20 180 min Summer 102 133.985 0.016 0.197 OK
S22 180 min Summer 103 133.981 0.016 0.196 OK
S23 180 min Summer 104 133.973 0.015 0.196 OK

S24-TANK-4 1440 min Winter 1245 133.027 0.047 0.008 OK
S26 15 min Winter 0 133.159 0.000 0.000 OK

S27-TANK-1 15 min Winter 0 133.110 0.000 0.000 OK
S29 15 min Winter 8 133.112 0.082 4.947 OK
S30 15 min Winter 9 133.106 0.081 4.690 OK
S31 1440 min Summer 1306 133.070 0.060 0.716 OK
S32 600 min Winter 783 133.068 0.078 0.667 OK
S33 720 min Winter 892 133.066 0.320 5.248 Surcharged
S34 720 min Winter 892 133.066 0.332 5.194 Surcharged

S35-TANK-2 720 min Winter 764 133.066 0.376 4.492 Surcharged
S36 720 min Winter 764 133.066 0.369 3.348 Surcharged
S37 30 min Winter 19 134.007 0.041 0.412 OK
S38 600 min Winter 659 133.066 0.021 0.000 OK

S39-TANK-3 720 min Winter 895 133.066 0.091 0.126 OK
S40 720 min Winter 894 133.066 0.091 1.654 OK
S41 720 min Winter 893 133.066 0.285 2.685 Surcharged
S42 720 min Winter 893 133.066 0.081 0.008 OK

S43-CC 720 min Winter 893 133.066 0.393 2.953 Surcharged
S44 1440 min Winter 611 132.666 0.016 0.307 OK
S45 1440 min Winter 2531 132.641 0.011 0.307 OK

Unknown-1 15 min Winter 0 132.650 0.000 0.000 OK
2013 15 min Winter 0 132.530 0.000 0.000 OK
2012 15 min Winter 0 132.200 0.000 0.000 OK
2904 1440 min Winter 2531 131.039 0.011 0.307 OK

Unknown-2 1440 min Winter 2531 130.828 0.008 0.307 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Winter 11 S1 S2 0.019 0.137 0.098 0.053 OK
1.001 15 min Winter 11 S2 S5 0.021 0.125 0.124 0.067 OK
1.002 15 min Winter 11 S5 S6 0.022 0.138 0.172 0.094 OK
1.003 30 min Winter 20 S6 S10 0.013 0.378 0.213 0.116 OK
1.004 120 min Summer 68 S10 S11 0.011 0.267 0.159 0.003 OK
1.005 120 min Summer 68 S11 S13 0.016 0.192 0.201 0.025 OK
1.006 120 min Summer 68 S13 S14 0.017 0.189 0.200 0.026 OK
1.007 120 min Summer 69 S14 S15 0.016 0.189 0.199 0.026 OK
1.008 120 min Summer 70 S15 S16 0.016 0.189 0.198 0.025 OK
1.009 120 min Summer 71 S16 S18 0.016 0.188 0.198 0.025 OK
1.010 180 min Summer 102 S18 S20 0.016 0.188 0.197 0.025 OK
1.011 180 min Summer 102 S20 S22 0.016 0.187 0.197 0.025 OK
1.012 180 min Summer 103 S22 S23 0.016 0.199 0.196 0.025 OK
1.013 180 min Summer 104 S23 S24-TANK-4 0.014 0.244 0.196 0.019 OK
1.014 480 min Summer 403 S24-TANK-4 S33 0.108 0.732 9.977 0.407 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 11

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

2.000 15 min Winter 0 S26 S27-TANK-1 0.000 0.000 0.000 0.000 OK
2.001 15 min Winter 9 S27-TANK-1 S30 0.003 0.000 0.000 0.000 OK
3.000 15 min Winter 8 S29 S30 0.081 0.392 4.890 0.340 OK
2.002 15 min Winter 9 S30 S31 0.070 0.458 4.784 0.333 OK
2.003 720 min Winter 892 S31 S32 0.067 0.388 1.014 0.033 OK
2.004 600 min Winter 1042 S32 S33 0.151 0.456 2.829 0.039 OK
1.015 720 min Summer 751 S33 S34 0.225 0.400 11.375 0.277 OK
1.016 960 min Winter 572 S34 S35-TANK-2 0.225 0.282 11.208 0.403 OK
1.017 1440 min Winter 2217 S35-TANK-2 S36 0.225 0.247 8.650 0.292 OK
1.018 720 min Winter 889 S36 S43-CC 0.225 0.093 3.703 0.118 OK
4.000 30 min Winter 19 S37 S38 0.017 0.473 0.420 0.065 OK
4.001 720 min Winter 895 S38 S39-TANK-3 0.047 0.196 0.122 0.004 OK
4.002 720 min Winter 895 S39-TANK-3 S40 0.082 0.300 2.478 0.059 OK
4.003 720 min Winter 894 S40 S41 0.158 0.460 2.706 0.077 OK
4.004 720 min Winter 769 S41 S43-CC 0.225 0.219 2.808 0.054 OK
5.000 720 min Winter 893 S42 S43-CC 0.116 0.028 0.350 0.009 OK
1.019 720 min Winter 308 S43-CC S44 0.016 0.249 0.307 0.010 OK
1.020 1440 min Winter 2530 S44 S45 0.013 0.320 0.307 0.010 OK
1.021 1440 min Winter 2531 S45 2904 0.011 0.541 0.307 0.011 OK
6.000 15 min Winter 0 Unknown-1 2013 0.000 0.000 0.000 0.000 OK
6.001 15 min Winter 0 2013 2012 0.000 0.000 0.000 0.000 OK
6.002 1440 min Winter 2531 2012 2904 0.006 0.000 0.000 0.000 OK
1.022 1440 min Winter 2531 2904 Unknown-2 0.009 0.390 0.307 0.001 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving1 480 min Summer 276 133.622 0.017 0.316 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 12

Return Period (yrs) + Climate Change (%):

2yr+0%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

S1 15 min Winter 10 134.398 0.033 0.235 OK
S2 15 min Winter 10 134.397 0.034 0.354 OK
S5 15 min Winter 10 134.395 0.035 0.500 OK
S6 15 min Winter 10 134.391 0.034 0.623 OK
S10 30 min Winter 21 134.360 0.010 0.419 OK
S11 30 min Winter 20 134.037 0.026 0.536 OK
S13 30 min Winter 21 134.027 0.027 0.528 OK
S14 30 min Winter 22 134.022 0.027 0.513 OK
S15 30 min Winter 22 134.015 0.026 0.518 OK
S16 30 min Winter 23 134.008 0.026 0.507 OK
S18 30 min Winter 23 134.002 0.026 0.509 OK
S20 30 min Winter 24 133.995 0.026 0.498 OK
S22 30 min Winter 25 133.990 0.025 0.485 OK
S23 30 min Winter 25 133.981 0.023 0.488 OK

S24-TANK-4 1440 min Winter 1368 133.095 0.115 0.009 OK
S26 15 min Summer 0 133.159 0.000 0.000 OK

S27-TANK-1 15 min Winter 12 133.111 0.001 0.000 OK
S29 15 min Winter 8 133.151 0.121 10.979 OK
S30 15 min Winter 8 133.142 0.117 10.902 OK
S31 15 min Winter 9 133.095 0.085 10.167 OK
S32 1440 min Winter 1371 133.095 0.105 0.133 OK
S33 1440 min Winter 1462 133.097 0.350 0.287 Surcharged
S34 1440 min Winter 1456 133.095 0.361 0.000 Surcharged

S35-TANK-2 1440 min Winter 1372 133.095 0.405 0.164 Surcharged
S36 1440 min Winter 1362 133.095 0.398 0.058 Surcharged
S37 15 min Winter 10 134.019 0.052 1.280 OK
S38 1440 min Winter 1360 133.095 0.050 0.013 OK

S39-TANK-3 1440 min Winter 1361 133.095 0.120 0.014 OK
S40 1440 min Winter 1341 133.095 0.120 0.094 OK
S41 1440 min Winter 1347 133.095 0.314 0.107 Surcharged
S42 1440 min Winter 1416 133.095 0.111 0.030 OK

S43-CC 1440 min Winter 1406 133.095 0.422 0.374 Surcharged
S44 1440 min Winter 1347 132.666 0.016 0.309 OK
S45 1440 min Winter 1348 132.641 0.011 0.309 OK

Unknown-1 15 min Summer 0 132.650 0.000 0.000 OK
2013 15 min Summer 0 132.530 0.000 0.000 OK
2012 15 min Summer 0 132.200 0.000 0.000 OK
2904 1440 min Winter 1348 131.039 0.011 0.309 OK

Unknown-2 1440 min Winter 1374 130.828 0.008 0.309 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Winter 10 S1 S2 0.033 0.153 0.242 0.132 OK
1.001 15 min Winter 10 S2 S5 0.035 0.150 0.360 0.196 OK
1.002 15 min Winter 10 S5 S6 0.035 0.211 0.507 0.276 OK
1.003 15 min Winter 11 S6 S10 0.021 0.550 0.637 0.346 OK
1.004 30 min Winter 21 S10 S11 0.018 0.358 0.430 0.009 OK
1.005 30 min Winter 21 S11 S13 0.027 0.254 0.531 0.066 OK
1.006 30 min Winter 21 S13 S14 0.027 0.250 0.527 0.068 OK
1.007 30 min Winter 22 S14 S15 0.026 0.250 0.520 0.067 OK
1.008 30 min Winter 22 S15 S16 0.026 0.271 0.517 0.066 OK
1.009 30 min Winter 23 S16 S18 0.026 0.313 0.509 0.065 OK
1.010 30 min Winter 24 S18 S20 0.026 0.336 0.505 0.065 OK
1.011 30 min Winter 24 S20 S22 0.025 0.366 0.496 0.064 OK
1.012 30 min Winter 25 S22 S23 0.024 0.361 0.488 0.063 OK
1.013 30 min Winter 26 S23 S24-TANK-4 0.021 0.319 0.480 0.047 OK
1.014 1440 min Winter 1368 S24-TANK-4 S33 0.112 0.717 9.726 0.397 OK
2.000 15 min Summer 0 S26 S27-TANK-1 0.000 0.000 0.000 0.000 OK
2.001 15 min Winter 8 S27-TANK-1 S30 0.030 0.000 0.000 0.000 OK
3.000 15 min Winter 8 S29 S30 0.119 0.510 10.902 0.758 OK
2.002 15 min Winter 8 S30 S31 0.101 0.591 10.175 0.708 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 13

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

2.003 1440 min Winter 1371 S31 S32 0.095 0.367 1.342 0.043 OK
2.004 1440 min Winter 1371 S32 S33 0.165 0.387 3.158 0.044 OK
1.015 360 min Summer 188 S33 S34 0.225 0.486 11.349 0.277 OK
1.016 120 min Summer 101 S34 S35-TANK-2 0.225 0.451 10.460 0.376 OK
1.017 180 min Summer 307 S35-TANK-2 S36 0.225 0.093 3.702 0.125 OK
1.018 180 min Summer 307 S36 S43-CC 0.225 0.092 3.661 0.116 OK
4.000 15 min Winter 10 S37 S38 0.029 0.638 1.183 0.185 OK
4.001 1440 min Winter 1361 S38 S39-TANK-3 0.076 0.196 0.112 0.004 OK
4.002 1440 min Winter 1512 S39-TANK-3 S40 0.111 0.301 0.713 0.017 OK
4.003 1440 min Winter 1341 S40 S41 0.172 0.325 1.182 0.034 OK
4.004 120 min Summer 90 S41 S43-CC 0.225 0.429 4.674 0.090 OK
5.000 1440 min Winter 1819 S42 S43-CC 0.130 0.030 0.461 0.011 OK
1.019 1440 min Winter 1347 S43-CC S44 0.016 0.249 0.309 0.010 OK
1.020 1440 min Winter 1347 S44 S45 0.013 0.321 0.309 0.010 OK
1.021 1440 min Winter 1348 S45 2904 0.011 0.542 0.309 0.011 OK
6.000 15 min Summer 0 Unknown-1 2013 0.000 0.000 0.000 0.000 OK
6.001 15 min Summer 0 2013 2012 0.000 0.000 0.000 0.000 OK
6.002 1440 min Winter 1348 2012 2904 0.006 0.000 0.000 0.000 OK
1.022 1440 min Winter 1374 2904 Unknown-2 0.009 0.390 0.309 0.001 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving1 240 min Summer 144 133.632 0.026 0.624 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 14

Return Period (yrs) + Climate Change (%):

30yr+40%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

S1 15 min Winter 9 134.438 0.073 1.075 OK
S2 15 min Winter 9 134.437 0.074 1.586 OK
S5 15 min Winter 9 134.433 0.073 2.226 OK
S6 15 min Winter 9 134.424 0.067 2.752 OK
S10 15 min Winter 10 134.373 0.023 2.631 OK
S11 15 min Winter 10 134.079 0.068 3.200 OK
S13 15 min Winter 11 134.070 0.070 3.027 OK
S14 15 min Winter 11 134.064 0.068 3.044 OK
S15 15 min Winter 11 134.056 0.067 3.041 OK
S16 15 min Winter 12 134.048 0.066 2.845 OK
S18 15 min Winter 12 134.041 0.065 2.875 OK
S20 15 min Winter 12 134.032 0.064 2.888 OK
S22 15 min Winter 12 134.025 0.060 2.881 OK
S23 15 min Winter 13 134.013 0.055 2.744 OK

S24-TANK-4 1440 min Winter 1410 133.425 0.445 0.020 Surcharged
S26 1440 min Winter 1411 133.426 0.266 0.007 Surcharged

S27-TANK-1 1440 min Winter 1415 133.425 0.315 0.003 Surcharged
S29 1440 min Winter 1406 133.425 0.395 0.112 Surcharged
S30 1440 min Winter 1408 133.425 0.401 0.130 Surcharged
S31 1440 min Winter 1406 133.425 0.415 0.103 Surcharged
S32 1440 min Winter 1406 133.425 0.435 0.166 Surcharged
S33 1440 min Winter 1463 133.431 0.684 0.070 Surcharged
S34 1440 min Winter 1465 133.427 0.693 0.000 Surcharged

S35-TANK-2 1440 min Winter 1413 133.425 0.735 0.212 Surcharged
S36 1440 min Winter 1464 133.429 0.733 0.000 Surcharged
S37 15 min Winter 10 134.053 0.087 4.863 OK
S38 1440 min Winter 1463 133.427 0.382 0.002 Surcharged

S39-TANK-3 1440 min Winter 1463 133.426 0.451 0.103 Surcharged
S40 1440 min Winter 1463 133.426 0.451 0.173 Surcharged
S41 1440 min Winter 1412 133.425 0.645 0.120 Surcharged
S42 1440 min Winter 1476 133.425 0.441 0.127 Surcharged

S43-CC 1440 min Winter 1412 133.425 0.752 0.400 Surcharged
S44 1440 min Winter 1413 132.668 0.018 0.398 OK
S45 1440 min Winter 1414 132.642 0.012 0.398 OK

Unknown-1 15 min Summer 0 132.650 0.000 0.000 OK
2013 15 min Summer 0 132.530 0.000 0.000 OK
2012 15 min Summer 0 132.200 0.000 0.000 OK
2904 1440 min Winter 1415 131.040 0.012 0.398 OK

Unknown-2 1440 min Winter 1415 130.830 0.010 0.398 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Winter 9 S1 S2 0.073 0.176 1.075 0.584 OK
1.001 15 min Winter 9 S2 S5 0.074 0.256 1.585 0.861 OK
1.002 15 min Winter 9 S5 S6 0.070 0.378 2.225 1.209 OK
1.003 15 min Winter 9 S6 S10 0.044 0.828 2.755 1.497 OK
1.004 15 min Winter 10 S10 S11 0.046 0.549 2.486 0.050 OK
1.005 15 min Winter 11 S11 S13 0.069 0.412 3.153 0.394 OK
1.006 15 min Winter 11 S13 S14 0.069 0.409 3.072 0.394 OK
1.007 15 min Winter 11 S14 S15 0.068 0.409 3.041 0.390 OK
1.008 15 min Winter 11 S15 S16 0.067 0.415 3.015 0.387 OK
1.009 15 min Winter 12 S16 S18 0.066 0.470 2.961 0.380 OK
1.010 15 min Winter 12 S18 S20 0.064 0.535 2.888 0.370 OK
1.011 15 min Winter 12 S20 S22 0.062 0.489 2.881 0.369 OK
1.012 15 min Winter 12 S22 S23 0.057 0.629 2.859 0.367 OK
1.013 15 min Winter 13 S23 S24-TANK-4 0.051 0.529 2.814 0.278 OK
1.014 1440 min Winter 1461 S24-TANK-4 S33 0.150 0.073 1.296 0.053 Surcharged
2.000 1440 min Winter 2039 S26 S27-TANK-1 0.150 0.011 0.188 0.018 Surcharged
2.001 960 min Winter 1068 S27-TANK-1 S30 0.150 0.057 1.002 0.099 Surcharged
3.000 15 min Winter 8 S29 S30 0.225 1.038 41.263 2.870 OK
2.002 120 min Winter 77 S30 S31 0.225 0.588 10.375 0.722 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 15

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

2.003 60 min Winter 37 S31 S32 0.225 0.905 15.820 0.507 OK
2.004 30 min Summer 17 S32 S33 0.225 1.163 43.088 0.597 OK
1.015 15 min Winter 8 S33 S34 0.225 1.376 54.730 1.335 OK
1.016 15 min Winter 8 S34 S35-TANK-2 0.225 1.377 53.740 1.932 OK
1.017 1440 min Winter 2155 S35-TANK-2 S36 0.225 0.102 4.071 0.137 OK
1.018 1440 min Summer 2202 S36 S43-CC 0.225 0.068 2.711 0.086 OK
4.000 15 min Winter 10 S37 S38 0.063 0.923 4.850 0.757 OK
4.001 120 min Winter 71 S38 S39-TANK-3 0.225 0.336 1.725 0.061 OK
4.002 60 min Winter 47 S39-TANK-3 S40 0.225 0.093 3.683 0.087 OK
4.003 30 min Winter 21 S40 S41 0.225 0.967 20.997 0.596 OK
4.004 15 min Winter 9 S41 S43-CC 0.225 0.811 26.484 0.508 OK
5.000 60 min Summer 44 S42 S43-CC 0.150 0.195 3.440 0.085 Surcharged
1.019 1440 min Winter 1413 S43-CC S44 0.018 0.270 0.398 0.013 OK
1.020 1440 min Winter 1414 S44 S45 0.015 0.345 0.398 0.013 OK
1.021 1440 min Winter 1414 S45 2904 0.012 0.586 0.398 0.014 OK
6.000 15 min Summer 0 Unknown-1 2013 0.000 0.000 0.000 0.000 OK
6.001 15 min Summer 0 2013 2012 0.000 0.000 0.000 0.000 OK
6.002 1440 min Winter 1415 2012 2904 0.006 0.000 0.000 0.000 OK
1.022 1440 min Winter 1415 2904 Unknown-2 0.011 0.391 0.398 0.001 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving1 60 min Summer 44 133.686 0.081 2.722 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 16

Return Period (yrs) + Climate Change (%):

100yr+45%

Manholes
Manhole Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Status

S1 15 min Winter 9 134.453 0.088 1.424 OK
S2 15 min Winter 9 134.452 0.088 2.101 OK
S5 15 min Winter 9 134.447 0.087 2.951 OK
S6 15 min Winter 9 134.436 0.079 3.647 OK
S10 15 min Winter 10 134.377 0.027 3.485 OK
S11 15 min Winter 10 134.095 0.084 4.375 OK
S13 15 min Winter 11 134.084 0.084 4.062 OK
S14 15 min Winter 11 134.078 0.083 4.104 OK
S15 15 min Winter 11 134.071 0.082 4.125 OK
S16 15 min Winter 11 134.062 0.081 4.125 OK
S18 15 min Winter 11 134.054 0.079 4.101 OK
S20 15 min Winter 12 134.045 0.076 3.910 OK
S22 15 min Winter 12 134.037 0.073 3.942 OK
S23 15 min Winter 12 134.024 0.066 3.960 OK

S24-TANK-4 1440 min Winter 1413 133.639 0.659 0.025 Surcharged
S26 1440 min Winter 1413 133.639 0.480 0.000 Surcharged

S27-TANK-1 1440 min Winter 1413 133.639 0.529 0.009 Surcharged
S29 1440 min Winter 1410 133.639 0.609 0.132 Surcharged
S30 1440 min Winter 1410 133.639 0.614 0.140 Surcharged
S31 1440 min Winter 1410 133.639 0.629 0.135 Surcharged
S32 1440 min Winter 1410 133.639 0.649 0.208 Surcharged
S33 1440 min Winter 1491 133.644 0.897 0.490 Surcharged
S34 1440 min Winter 1471 133.640 0.906 0.000 Surcharged

S35-TANK-2 1440 min Winter 1414 133.639 0.949 0.246 Surcharged
S36 1440 min Winter 1470 133.641 0.944 0.000 Surcharged
S37 15 min Winter 10 134.066 0.100 6.445 OK
S38 1440 min Winter 1414 133.639 0.594 0.023 Surcharged

S39-TANK-3 1440 min Winter 1465 133.640 0.665 0.687 Surcharged
S40 1440 min Winter 1414 133.639 0.664 0.139 Surcharged
S41 1440 min Winter 1414 133.639 0.858 0.148 Surcharged
S42 1440 min Winter 1414 133.639 0.655 0.008 Surcharged

S43-CC 1440 min Winter 1414 133.639 0.966 0.445 Surcharged
S44 1440 min Winter 1414 132.669 0.019 0.444 OK
S45 1440 min Winter 1415 132.643 0.013 0.444 OK

Unknown-1 15 min Summer 0 132.650 0.000 0.000 OK
2013 15 min Summer 0 132.530 0.000 0.000 OK
2012 15 min Summer 0 132.200 0.000 0.000 OK
2904 1440 min Winter 1416 131.041 0.013 0.444 OK

Unknown-2 1440 min Winter 1416 130.831 0.011 0.444 Outfall

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

1.000 15 min Winter 9 S1 S2 0.088 0.195 1.424 0.774 OK
1.001 15 min Winter 9 S2 S5 0.088 0.288 2.100 1.141 OK
1.002 15 min Winter 9 S5 S6 0.083 0.424 2.950 1.603 OK
1.003 15 min Winter 9 S6 S10 0.052 0.885 3.649 1.983 OK
1.004 15 min Winter 10 S10 S11 0.055 0.582 3.428 0.069 OK
1.005 15 min Winter 10 S11 S13 0.084 0.443 4.340 0.542 OK
1.006 15 min Winter 11 S13 S14 0.084 0.441 4.272 0.548 OK
1.007 15 min Winter 11 S14 S15 0.083 0.443 4.184 0.536 OK
1.008 15 min Winter 11 S15 S16 0.081 0.448 4.125 0.529 OK
1.009 15 min Winter 11 S16 S18 0.080 0.460 4.101 0.526 OK
1.010 15 min Winter 12 S18 S20 0.077 0.490 4.056 0.520 OK
1.011 15 min Winter 12 S20 S22 0.074 0.618 3.989 0.511 OK
1.012 15 min Winter 12 S22 S23 0.069 0.581 3.960 0.508 OK
1.013 15 min Winter 12 S23 S24-TANK-4 0.061 0.582 3.966 0.391 OK
1.014 1440 min Summer 678 S24-TANK-4 S33 0.150 0.720 9.786 0.399 Surcharged
2.000 1440 min Summer 1188 S26 S27-TANK-1 0.150 0.031 0.545 0.054 Surcharged
2.001 60 min Winter 63 S27-TANK-1 S30 0.150 0.277 4.889 0.485 Surcharged
3.000 15 min Winter 8 S29 S30 0.225 1.365 54.271 3.775 OK
2.002 15 min Winter 7 S30 S31 0.225 0.746 27.915 1.942 OK



Drainage Simulation Results
McDonald's, Horton Road, Devizes (ST2029) 13 May 2026

Drainage simulated in Site3D v9.018 using EPA SWMM 17

Conduits
Pipe No. Critical Storm Peak

(mins)
US Manhole DS Manhole Flow Depth

(m)
Max Velocity

(m/s)
Max Flow

(l/s)
Flow /

Capacity
Status

2.003 15 min Winter 7 S31 S32 0.225 0.891 26.037 0.835 OK
2.004 15 min Winter 8 S32 S33 0.225 1.372 54.558 0.756 OK
1.015 15 min Winter 7 S33 S34 0.225 1.501 59.685 1.456 OK
1.016 15 min Winter 8 S34 S35-TANK-2 0.225 1.497 58.930 2.118 OK
1.017 1440 min Winter 2463 S35-TANK-2 S36 0.225 0.104 4.136 0.140 OK
1.018 960 min Summer 1500 S36 S43-CC 0.225 0.064 2.534 0.081 OK
4.000 15 min Winter 10 S37 S38 0.076 0.960 6.180 0.964 OK
4.001 30 min Winter 19 S38 S39-TANK-3 0.225 0.447 4.697 0.165 OK
4.002 30 min Winter 32 S39-TANK-3 S40 0.225 0.139 5.526 0.131 OK
4.003 15 min Winter 11 S40 S41 0.225 1.080 31.144 0.883 OK
4.004 15 min Winter 8 S41 S43-CC 0.225 0.864 33.153 0.636 OK
5.000 60 min Summer 45 S42 S43-CC 0.150 0.275 4.862 0.120 Surcharged
1.019 1440 min Winter 1414 S43-CC S44 0.019 0.279 0.444 0.015 OK
1.020 1440 min Winter 1415 S44 S45 0.016 0.358 0.444 0.015 OK
1.021 1440 min Winter 1415 S45 2904 0.013 0.606 0.444 0.015 OK
6.000 15 min Summer 0 Unknown-1 2013 0.000 0.000 0.000 0.000 OK
6.001 15 min Summer 0 2013 2012 0.000 0.000 0.000 0.000 OK
6.002 1440 min Winter 1416 2012 2904 0.006 0.000 0.000 0.000 OK
1.022 1440 min Winter 1416 2904 Unknown-2 0.012 0.391 0.444 0.001 OK

Permeable Paving Storage
Permeable Paving Critical Storm Peak

(mins)
Level (m) Depth (m) Inflow (l/s) Flood (m3) Surface

Runoff (m3)
Status

Permeable Paving1 60 min Summer 45 133.709 0.104 4.890 OK
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ACO Q-Brake Vortex

Introduction to the ACO Group

Throughout the world ACO branded
drainage and surface water management
systems are recognised for their
innovative design, high quality
manufacture, environmental excellence
and industry leading performance.

Today the ACO Group has a research and
production base that reaches across four
continents.  This unmatched resource
pioneers the development of solutions
that are tailored to individual
applications, meeting the need for high
performance, sustainable products that
deliver optimum value throughout their
operational life.

ACO Technologies plc

ACO operates as ACO Technologies plc 
in the United Kingdom.  Founded over 
25 years ago, the company has grown
quickly on a reputation for design
innovation and customer service.  

There are 2 core divisions, ACO Water
Management and ACO Building Drainage,
that serve every sector of the construction
industry, providing solutions for
applications as diverse as rail, highways,
airports, landscaping, retail, distribution
centres and environmentally sensitive
projects.

To help architects, designers and
contractors meet the legal requirements
that now tightly control the way surface
water is managed, ACO has created its
unique ‘Surface Water Management
Cycle’ – Collect, Clean, Hold, Release –
the four core processes now required for
the complete and sustainable
management of surface water drainage.

The ACO group / www.aco.com
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Introduction to ACO’s Surface Water Flow Control Systems

ACO Q-Brake Vortex

ACO’s range of flow control systems are designed to regulate storm water flow before it discharges
into the watercourse or sewer networks. ACO Q-Brake Vortex flow controls and ACO Q-Plate orifice
plates are capable of regulating any flow for surface water applications and can be used in
conjunction with retention and attenuation systems, such as ACO StormBrixx, as an integrated
sustainable urban drainage (SuDS) scheme.

What is ACO Q-Brake Vortex?

ACO Q-Brake Vortex is a horizontal vortex
flow control designed to regulate storm
water flows from 1-100 litres per second.
Manufactured from grade 304 stainless
steel, each ACO Q-Brake Vortex is
individually configured to suit specific
performance criteria. 

The design of a vortex flow control is
based on the fluid mechanics principle of
the forced vortex, which permits flow
regulation without any moving parts.

ACO Q-Brake Vortex utilises the upstream
head and discharge to generate a ‘vortex’
within the structure of the unit. The water
is then released at a pre-determined
controlled rate preventing downstream
flooding.

Unlike more conventional methods, ACO
Q-Brake Vortex is less prone to blockage,
and permits higher flow at a lower head
of water, as a vortex control allows an
outlet 4-6 times larger in cross sectional
area to be used.

ACO Q-Brake Vortex can form part of the
design of any integrated drainage scheme
for a wide range of infrastructure,
industrial and other SuDS applications.

What is ACO Q-Plate?

ACO Q-Plate orifice plates are designed
for use where an ACO Q-Brake vortex is
not the most effective solution. 

To suit application requirements, the
range is available with or without remote
bypass and drain down and is designed
to match a variety on manhole
configurations.

Information regarding the specification of
ACO Q –Plates can be found on page 14.

ACO Q-Plates with and without draindown
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� Planning and connection

� ACO Q-Brake Vortex addresses the
planning and connection requirements
set out in the Floods and Water
Management Act. Where a discharge
restriction is in place, ACO Q-Brake
Vortex regulates the surface water
flow to the specified rate.

� Tailored performance

� Each ACO Q-Brake Vortex is tailored
to the specific performance
requirements of the application
providing optimum efficiency within
the system.

� Optimum hydraulic efficiency

� The mechanism employed within ACO
Q-Brake Vortex provides superior
hydraulic performance in comparison
to traditional flow control systems.

� Water Authority Approval

� ACO Q-Brake Vortex has been
approved for use by a number of
water authorities including Severn
Trent, Anglian and Scottish Water.

� Proven performance

� ACO Q-Brake Vortex is UK
manufactured and has been
independently laboratory tested to
verified discharge rates.

� Simplified access and maintenance

� ACO Q-Brake Vortex has large clear
openings making it less prone to
blockage. The absence of any loose
parts also reduces maintenance
requirements.

� The patented bypass door and
emergency drain down facility allows
ACO Q-Brake Vortex to be remotely
accessed from the surface to allow the
upstream system to be independently
drained, completely bypassing the
inlet. Building Regulations 2000
Section H discourages direct man
access to sewer manholes.

� Reduces total installed cost

� ACO Q-Brake Vortex allows more flow
at lower heads, reducing the need for
on-site storage volume requirements
lowering installation costs.

� Ease of installation

� Each ACO Q-Brake Vortex unit is
custom built to suit the profile of the
chamber. Radius fixing options remove
the need for additional benching -
simplifying installation and reducing
cost.

� WinDes

� ACO Q-Brake Vortex can be sized and
modelled on the latest version of the
design software and can be
incorporated into the overall hydraulic
drainage design.

Why choose ACO Q-Brake Vortex?



Storage and the controlled release of
clean water into the natural environment
is an important aspect of managing
surface water in the SuDS approach. The
Floods and Water Management Act now
gives overall responsibility to the local
regulatory body to impose, where
appropriate, the discharge rate of a
surface water flow control system.

ACO’s range of flow control systems can
be used in conjunction with ACO’s award-
winning attenuation and infiltration
system, ACO StormBrixx, to provide a
fully integrated storm water control
system meeting the requirements of the
regulations.

This diagram simulates how the ACO
StormBrixx system is used to provide
storm water attenuation, whilst the ACO
Q-Brake Vortex is used to regulate the
rate of discharge from the development
into the watercourse or sewer network.

Compared to the use of traditional flow
control systems, the combination of ACO
StormBrixx and ACO Q-Brake Vortex can
reduce the need for additional upstream
storage lowering overall installation and
maintenance costs.

This benefit is best demonstrated in the
example opposite. The conclusion of the
example means that upstream storage
can be reduced by 11m3 compared to
using a traditional flow control system.

Outlet pipe

ACO Q-Brake Vortex

Flow rate: water
discharged at a
rate of 6.3l/s

Design head: 
1.3m

Water enters 
ACO Q-Brake Vortex
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Benefits of using a surface water flow control system

ACO Q-Brake Vortex

For more information on
ACO’s award winning
attenuation and infiltration

system, ACO StormBrixx, please go
to www.stormbrixx.co.uk.

Example:

There is a project in Bedford, England with a catchment
area of 13,000m2. The project has design criteria of a 1 in
30 year storm and the runoff from the site must not exceed
6.3l/s at a design head of 1.3m.

i

Manhole
chamber



Inlet pipe

Water enters
the system

ACOWrap geomembrane

ACO StormBrixx
attenuation system

ACOTex Plus protection fleece
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Results: 

Using MicroDrainage® software, ACO has
compared the upstream storage
requirements using ACO Q-Brake Vortex
and a traditional orifice plate. The results
are summarised below:

� ACO Q-Brake Vortex required
Ø90mm. Upstream attenuation
required 402m3.

� Orifice plate size required Ø 51mm.
Upstream attenuation required
413m3. ACO Q-Brake Vortex reduces
upstream attenuation by 11m3 whilst
having an orifice over three times the
area of the traditional orifice plate
and making ACO Q-Brake Vortex
more efficient and far less prone to
blockage.

Conventional Orifice Alternative 51mm

ACO Q-Brake Vortex 90mm

Volume of water passing 
out of system not retained 
in storage

Flow (l/s)

1.3m

6
.3

 l/
s

H
ea

d 
(m

)

Discharge characteristics
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ACO Q-Brake Vortex

Additional and varying features for
ACO Q-Brake Vortex >40l/s

Remote access bypass door and emergency
draindown. Located in a different position
to ACO Q-Brake Vortex units <40l/s

Removable maintenance cover

Side vents to aid draindown on units with
radius fixing

Lifting eyes

Fixing locators

A

B

C

D

E

Remote access
bypass door

Sealing gasket and latch

Manufactured
from grade 304 
stainless steel

Individually configured
to suit specific
performance criteria

Inlet/outlet determined
by laboratory verified
discharge curves

Flexible fitting options
custom built to suit the
profile of the chamber

ACO Q-BRAKE FLOW CONTROL FEATURES OVERVIEW

*Larger than traditional orifice plates

E

A

Square manhole fixing (rear)
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D

B
C

E

A

Regulate storm water flows
from 1-100 litres per second

All parts are welded
to BS 4872

Larger* clear
opening, reduces
risk of blockage

Remote access 
cable for emergency 
drain down

Emergency drain down

Radius manhole fixing (front)Radius manhole  fixing (rear)



Manufactured from grade 304 stainless
steel, each ACO Q-Brake Vortex is
individually configured to suit specific
performance criteria. Our engineers will
use industry standard drainage software
and hydraulic design calculations to
ensure the system is correctly sized for
any project requirement.

In order to complete this process and
deliver the product options available,
please provide the ACO engineers with
the following information:

� The proposed design flow –
maximum allowable discharge

� The proposed design head – invert of
outlet pipe to top water level

� The proposed outlet pipe diameter

� The proposed type and size of outlet
manhole

Before production can commerce, 
ALL of the above information must be
verified on ACO’s Contract Review
Document issued at the time of order
placement.

Finished product

From this information ACO will size and
design the ACO Q-Brake Vortex to meet
the design criteria and to suit the
proposed surface water application.

ACO will supply:

� Head discharge table & graph

� ACO Q-Brake Vortex installation
details

� Information for manhole sizing

ACO has embraced the concept of ‘value
engineering’ – a totally new approach to
on-site construction that saves both time
and money. ACO will review any design
to minimise the total scheme and life cost
of a proposal.

By utilising ACO’s portfolio of products, it
is often possible to remove the need for
conventional underground drainage.

ACO Water Management 
Design Services Team

Tel: 01462 816666
Email: technical@aco.co.uk

Micro Drainage Modelling
ACO Q-Brake Vortex can be sized and modelled on the
latest version of Micro Drainage.

i

ACO Q-Brake Vortex specification and design process

ACO Water Management Design Services Team

10

ACO Q-Brake Vortex
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Construct the chamber that is to house
the ACO Q-Brake Vortex flow control.
Note that if the chamber has a curved
wall (e.g. a concrete ring manhole), the
diameter of the chamber should be
specified on the order and Contract
Review Document for the ACO Q-Brake
Vortex flow control unit.

Step 2:

The base of the chamber must be at a
level 200mm below the bottom of the
ACO Q-Brake Vortex flow control. When
the chamber base is benched, there must
be a 200mm deep sump below the
bottom of the unit as shown on the sketch.

Step 3:

Offer the ACO Q-Brake Vortex flow control
unit up to the outlet pipe using the lifting
eyes where appropriate. Ensure the unit
is upright (arrow pointing vertically up).
Mark the position of the fixing holes on
the chamber wall. Remove the unit and
drill fixing holes to suit the M10 bolts
supplied with the unit. (Note bolts are
Rawlbolt R-XPT-S stainless steel M10
bolts requiring a hole 15mm diameter).

Step 4:

Place bolts into the drilled holes. Locate
the ACO Q-Brake Vortex flow control onto
the bolts (again check it is upright).
Ensure that the gasket is flat against the
wall. Fit the nuts and tighten them to pull
the unit against the gasket and seal it
against the wall.

Step 5:

Fix the two wire guide rings (supplied) to
the chamber wall, one approx mid height
and one just under the access cover.
Thread the bypass door lifting wire
through the rings. Adjust the length of the
wire by fixing the handle in the correct
position and cut to length if necessary.

Guide to installing ACO Q-Brake Vortex flow control regulator

Installation detail

Inlet Pipe

Outlet Chamber

Outlet Pipe

 Bypass door lifting wire

 Guide ring fixed to wall

 Sealing gasket

Bypass door with float
for automatic closure

 200mm sump in chamber benching

 Guide ring fixed to wall

O
ut

le
t 

P
ip

e

Ø15mm holes for M10 
stainless steel bolts
(bolts supplied with unit)

 Sealing gasket

Ø15mm holes for M10 
stainless steel bolts
(bolts supplied with unit)

 Sealing gasket

O
ut

le
t 

P
ip

e

Fixing installation detail for
round manhole chambers

Fixing installation detail for flat
sided manhole chambers

An electronic version of the
ACO Q-Brake Vortex
installation detail is available
to download from the ACO
website. 
Visit www.aco.co.uk.

i
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Operation and maintenance recommendations

ACO Q-Brake Vortex

Commissioning the product

Before the product is commissioned, the
chamber containing the ACO Q-Brake
Vortex should be inspected in line with
normal practice. Any debris or silt should
be removed. Any visible fixing bolts
should be checked. 

If an internal blockage is suspected, the
control can be inspected internally and
cleaned out by opening the inspection
bypass door on the upstream end. The
bypass door must be returned to the
closed position before the control
becomes operational or bolted shut. 

Frequency of inspection /
maintenance

Inspections should be carried out at
frequent and regular intervals
(approximately every 3-6 months). The
frequency will depend upon the location
and the environment, and should be
based on local knowledge. Action is only
required in the event of a blockage or
suspected blockage.

Maintenance plan

ACO Q-Brake Vortex flow controls require
no routine maintenance although
inspections should be carried out at
regular intervals (See frequency of
inspection / maintenance section).

Manual handling

ACO Q-Brake Vortex flow controls should
be handled in accordance with current
legislation and regulations:

- The Health and Safety at Work Act
1974

- The Management of Health and Safety
at Work Regulations 1999

- The Manual Handling Operations
Regulations 1992

Service life

ACO Q-Brake Vortex flow controls have
no moving parts to wear or fail.
Manufactured from grade 304 stainless
steel plate they will resist scour,
degradation and chemical attack. The
unit is designed to easily outlast the
drainage system in which it is installed.

COSHH

ACO Q-Brake Vortex flow controls are
manufactured from grade 304 stainless
steel. This material is not regarded as
hazardous to health and demonstrates no
chemical hazard when used for the stated
applications.

The vortex flow control device shall be
supplied by ACO Technologies plc; all
materials and components within the
scope of this system shall be obtained
from this manufacturer.

All units shall be manufactured from
grade 304 stainless steel incorporating
rear mounted remote access bypass and
emergency drain down door complete
with stainless steel cable and fixings. 

ACO Q-Brake Vortex is a vortex flow
control device designed to suit a design
head of #mm and design flow of # litres
per second. 

# Insert information as appropriate

NBS Specification

ACO Q-Brake Vortex should be specified
in section R12. Assistance in completing
this clause can be found in the ACO
Water Management entry in NBS Plus, or
please contact the ACO Water
Management Design Services Team.

Note: A specification in NBS format is
available to download from
www.thenbs.com or www.aco.co.uk

ACO Technologies aims to
incorporate as much recycled
material or waste material as is
practicable in its manufactured
products.

Typically steel products contain between
25% and 33% recycled content by
weight. Therefore the total recycled
content of the ACO Brake Vortex will
contain be at minimum approximately
25% by weight recycled material.

ACO Q-Brake Vortex is intended for a
long life with low maintenance, to reduce
the need to recycle, but when eventually
the product is no longer needed, much of
its content can be readily recycled with a
very low risk of pollution to the
environment.

MODEL SPECIFICATION CLAUSE RECYCLED CONTENT
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Product Testing

Through ACO’s continual product development and refinement programme has
led to an enhanced range of ACO Q-Brake Vortex flow controls. The range has
been independently tested and complex software written to ensure that the best
possible characteristics and curves are achieved to help reduce upstream storage
requirements and installation costs.
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What is ACO Q-Plate?

ACO Q-Brake Vortex

ACO Q-Plate with remote draindown and bypass
recommended for all orifice apertures less than 100mm

ACO Q-Plate orifice plates are designed for use where an ACO Q-Brake vortex is not the most
effective solution. To suit application requirements, the range is available with or without remote
bypass and drain down and is designed to match a variety of manhole configurations. A neoprene
sealing gasket and fixing holes are featured on each unit.

ACO Q-Plate Bypass features

� Manufactured from 304 stainless
steel

� Orifice aperture up to 150mm

� Sealing pipe gasket

� Emergency drain-down and access
cable

� Bypass door (with improved seal) and
latch

� Flat or curved radius to suit manhole
diameter

� Manhole fixings

ACO Q-Plate features

� Manufactured from 304 stainless
steel

� Four fixing positions

� Pipe sealing gasket

� Manhole fixings

� Flat or curved radius to suit manhole
diameter

ACO Q-Plate
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ACO Q-plate with
200mm orifice
(Grey plate)

500mm inlet pipe

Step 1:

Construct the chamber that is to house
the ACO Q-Plate orifice control. Note that
if the chamber has a curved wall (e.g. a
concrete ring manhole), the diameter of
the chamber should be specified on the
order and Contract Review Document for
the ACO Q-Plate Orifice control unit.

Step 2:

There should be a small sump under the
outlet to ensure the orifice control does
not easily block, ideally there should be
upstream sediment and debris traps.
When the chamber base is benched,
there should be a minimum 200mm
deep sump below the bottom of the unit
as shown on the sketch.

Step 3:

Offer the ACO Q-Plate orifice control unit
up to the outlet pipe. Ensure the unit is
upright (arrow pointing vertically up) and
that the orifice is correctly positioned at
the invert of the outlet pipe.

Check there is a good seal between the
orifice plate and the outlet pipe. Mark the
position of the fixing holes on the
chamber wall. Remove the unit and drill
fixing holes to suit the bolts supplied with
the unit.

Step 4:

Place bolts into the drilled holes. Locate
the ACO Q-Plate orifice control onto the
bolts (again check it is correctly aligned).
Ensure that the gasket is flat against the
wall. Fit the nuts and tighten them to pull
the unit against the gasket and seal it
against the wall.

Step 5:

If you have been supplied the Q-Plate
with the drain down and bypass door fix
the two wire guide rings (supplied) to the
chamber wall, one approx mid height and
one just under the access cover.

Thread the bypass door lifting wire
through the rings. Adjust the length of the
wire by fixing the handle in the correct
position and cut to length if necessary.

Model specification

ACO Q-Plate orifice control *with remote drain down and bypass (delete as appropriate), ##mm orifice designed to suit a pipe outlet size of
###mm, a design head of ## mm and design flow of # litres per second.

To suit project requirements, two
options of ACO Q-plate are available:

ACO Q-Plate Bypass
< 100mm orifice with remote drain-
down and bypass (also available up to
150mm)

ACO Q-Plate
>100mm orifice without remote drain-
down and bypass

In order to complete this process and
deliver the product options available,
please provide the ACO engineers with
the following information:

� The proposed design flow –
maximum allowable discharge

� The proposed design head – invert of
outlet pipe to top water level

� The proposed outlet pipe diameter

� The proposed type and size of outlet
manhole

Before production can commerce, ALL
of the above information must be
verified on ACO’s Contract Review
Document issued at the time of order
placement.

Finished product 

From this information ACO will size and
design the ACO Q-Plate to meet the
design criteria and to suit the prosed
surface water application.

ACO will supply:

� Head discharge table & graph

� ACO Q-Plate installation details

� Information for manhole sizing

500mm outlet pipe

ACO Q-Plate Specification and design process

Guide to installing an ACO Q-Plate
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TECHNICAL APPROVALS FOR CONSTRUCTION

APPROVAL

INSPECTION

TESTING

CERTIFICATION

Wavin UK (Holdings) Ltd
Crow Edge
Hazlehead
Sheffield
South Yorkshire S36 4HG
Tel: 01709 856300  Fax: 01709 856301
e-mail: info@wavin.co.uk
website: www.intesio.co.uk

British Board of Agrément tel: 01923 665300
Bucknalls Lane fax: 01923 665301
Garston, Watford e-mail: mail@bba.star.co.uk
Herts WD25 9BA website: www.bbacerts.co.uk©2010

The BBA is a UKAS accredited certification body — Number 113. The schedule of the current scope of accreditation for product certification is 
available in pdf format via the UKAS link on the BBA website at www.bbacerts.co.uk

Readers are advised to check the validity and latest issue number of this Agré ment Certificate by either referring to the BBA website or contacting the BBA direct.

INTESIO ATTENUATION AND INFILTRATION SYSTEMS

AQUACELL PLUS ATTENUATION AND INFILTRATION SYSTEM

PRODUCT SCOPE AND SUMMARY OF CERTIFICATE

This Certificate relates to the AquaCell Plus Attenuation 
and Infiltration System, which can be used either for 
sub-surface water storage or as a soakaway to manage 
run-off from impermeable surfaces.

AGRÉ MENT CERTIFICATION INCLUDES:
• factors relating to compliance with Building 

Regulations where applicable
• factors relating to additional non-regulatory 

information where applicable
• independently verified technical specification
• assessment criteria and technical investigations
• design considerations
• installation guidance
• regular surveillance of production
• formal three-yearly review.

KEY FACTORS ASSESSED
System design — data is provided in the Certificate to assist in the design of a stormwater management system 
(see section 5).

Structural performance — the system has adequate strength and stiffness to resist long- and short-term loads when used 
in accordance with this Certificate (see section 6).

Durability — the system will have a service life in excess of 50 years when installed in accordance with this Certificate 
(see section 11).

Agrément Certificate
03/4018

Product Sheet 3

The BBA has awarded this Agrément Certificate to the company named above for the product described 
herein. The product has been assessed by the BBA as being fit for its intended use provided it is installed, used 
and maintained as set out in this Certificate.

On behalf of the British Board of Agré ment

            
Date of First issue:   Simon Wroe Greg Cooper
Originally certificated on Head of Approvals — Materials Chief Executive
Certificate amended on XX Month 2009 to include QUERY.

The BBA has awarded this Agrément Certificate to the company named above for the system described herein. 
The system has been assessed by the BBA as being fit for its intended use provided it is installed, used and 
maintained as set out in this Certificate.

On behalf of the British Board of Agré ment

            
Date of First issue:  9 June 2010 Brian Chamberlain Greg Cooper
  Head of Approvals — Engineering Chief Executive
Certificate amended on 22 July 2010 to clarify annotation in Figure 5.
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In the opinion of the BBA, the Aquacell Plus Attenuation and Infiltration System, if used in accordance with the 
provisions of this Certificate, will meet or contribute to meeting the relevant requirements of the following Building 
Regulations:

The Building Regulations 2000 (as amended) (England and Wales)

Requirement: H3(3) Rainwater drainage

Comment:  The units can be used in a construction to meet this Requirement. See sections 5.1 to 5.10 of this 
Certificate.

Requirement: Regulation 7 Materials and workmanship

Comment:  The system is acceptable. See section 11 and the Installation part of this Certificate.

The Building (Scotland) Regulations 2004 (as amended)

Regulation: 8(1)(2) Fitness and durability of materials and workmanship

Comment:  The use of the system satisfies the requirements of this Regulation. See sections 10.1 to 10.6, 11 and the 
Installation part of this Certificate.

Regulation: 9 Building standards – construction
Standard: 3.6(a) Surface water drainage

Comment:  The units can be used in a construction to satisfy this Standard, with reference to clauses 3.6.1(1)(2) to 
3.6.5(1)(2). See sections 5.1 to 5.10 of this Certificate.

  (1)   Technical Handbook (Domestic).
  (2)   Technical Handbook (Non-Domestic).

The Building Regulations (Northern Ireland) 2000 (as amended)

Regulation: B2 Fitness of materials and workmanship

Comment:  The system is acceptable. See section 11 and the Installation part of this Certificate.
Regulation: B3(2) Suitability of certain materials

Comment:   The system is acceptable. See sections 10.1 to 10.6 of this Certificate.
Regulation: N5 Rain-water drainage

Comment:  The system can be used in a construction to satisfy this Regulation. See sections 5.1 to 5.10 of this 
Certificate.

Construction (Design and Management) Regulations 2007
Construction (Design and Management) Regulations (Northern Ireland) 2007

Information in this Certificate may assist the client, CDM co-ordinator, designer and contractors to address their 
obligations under these Regulations.
See sections:  2 Delivery and site handling (2.3) and 13 Installation — Procedure of this Certificate. 

Non-regulatory Information

NHBC Standards 2008
In the opinion of the BBA, the use of the AquaCell Plus Attenuation and Infiltration System, in relation to this 
Certificate, is not subject to the requirements of these standards.

General

This Certificate relates to the AquaCell Plus Attenuation and Infiltration System, consisting of polypropylene units, shear 
connectors and clips.

The system assembles to form an underground structure which can be used either for sub-surface water storage or as a 
soakaway to manage run-off from impermeable surfaces.

This Certificate does not cover the collection or disposal of the surface water. Information relating to this can be 
obtained from the Certificate holder.

Regulations
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Technical Specification

1  Description
1.1  The AquaCell Plus Attenuation and Infiltration System consists of individual, light blue polypropylene modular units 
(see Table 1), light blue polypropylene end caps, black polypropylene shear connectors and black polypropylene clips 
(see Figure 1).

Table 1  Characteristics of modular unit

Element (Unit) Value

Dimensions (nominal) (l x w x h) (mm) 1000 x 500 x 400

Volume (nominal) (m3) 0.20

Storage volume (nominal) (m3) 0.19

Porosity (void ratio) (%) 95

Ultimate compressive strength at yield (kN·m–2)
– vertical loading on top face
– lateral loading on side face

650
85

Short-term deflection (mm per kN·m–2)(1)

– vertical loading on side face
– lateral loading on side face

1 per 74
1 per 9

Estimated long-term deflection(2) (Ln)(3) (mm) 0.4755

(1)   Applied load.
(2)   At up to 20 years at 20ºC at 232 kN·m–2 load.
(3)   Time in hours.

Figure 1  Components

modular unit

shear connector clip

not to scale

1.2  The system manages stormwater run-off from impermeable surfaces by:
• infiltration, ie as a soakaway to infiltrate water back into the ground
• attenuation, ie as temporary storage for excess flows and to control outflow to streams and rivers
• a combination of the above methods.

1.3  The polypropylene modular units incorporate a central, open channel which facilitates inspection of the structure 
by camera, provided a suitable inspection chamber is installed at the end of the channel . They also have pre-
formed sockets which enable direct coupling with 160 mm diameter pipework or 150 mm pipework via an adaptor. 
Connection can also be made at points other than to the pre-formed socket to suitable 150 mm pipework using a 
flange adaptor. Adaptors and connecting pipework for use with this system are outside the scope of this Certificate.

1.4  Each assembly is wrapped in either a permeable geotextile when used for infiltration or an impermeable 
geomembrane when used for attenuation. Geotextiles and geomembranes for use with the system are outside the 
scope of this Certificate. Information on their required specification may be obtained from the Certificate holder.

1.5  Adequate venting must be provided to the structure using an air vent. One 110 mm diameter air vent is required 
per 7500 m2 of impermeable catchment area to be drained. Air vent connections and pipework for use with this 
system are outside the scope of this Certificate.

2  Delivery and site handling
2.1  The system is supplied to site in packs of 15 units, secured with straps with plastic feet attached to the underside 
to enable placing and movement by a fork-lift. Each pack of units carries a label bearing the Aquacell type, part 
number, operator’s initials, individual pallet sequential number and date of manufacture.

2.2  Each unit is supplied with two shear connectors and three clips.
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2.3  The packs of the units should be carefully placed on level ground and should not be stacked on site. Loose 
individual modules should not be stored more than two units high.

2.4  The units contain an inhibitor to resist the effects of ultraviolet light for up to six months. However, prolonged 
exposure to direct sunlight should be avoided.

2.5  Units should not be stored near fuel bowsers, fuel tanks or areas where solvents may be kept.

2.6  The units are resistant to damage that could occur with normal handling. They should be stored away from the 
possibility of impacts by vehicles and other construction plant.

Assessment and Technical Investigations

The following is a summary of the assessment and technical investigations carried out on the Aquacell Plus Attenuation 
and Infiltration System.

Design Considerations

3  General
3.1  The AquaCell Plus Attenuation and Infiltration System design must be in accordance with the Certificate holder’s 
Stormwater Solutions — Design Manual. Guidance on the application of sustainable drainage systems (SUDS) for new 
developments, such as the AquaCell Plus Attenuation and Infiltration System, can also be found in the Communities 
and Local Government Planning Policy Statement PPS25 Development and Flood Risk and The SUDS Manual C697 
published by the Construction Industry Research and Information Association (CIRIA).

3.2  The system can be used for the control of stormwater run-off from impermeable surfaces in three main ways:
• Infiltration — water is collected in the units during rainfall and allowed to drain away by soaking into the 

surrounding ground over a period of time
• Attenuation — water is collected in the units during rainfall and released at a reduced flow rate through a flow 

control device into an appropriate outfall. This reduces peak flows in the watercourse, thereby minimising the risk of 
flooding

• Combined — a combination of the above two systems.

3.3  Design of the appropriate system (see Figure 2 and Table 2) for a specific project must always be preceded by a 
detailed audit of the proposed site to establish:
• existing factors and considerations applicable to the site
• predicted factors relating to the site’s use following the planned development, and the parameters within which the 

installation is required to function
• the type of function of application suggested by this audit.

3.4  Once the project criteria have been established from the site audit, there are two main parts to the design 
procedure: hydraulic design and structural design.

Figure 2  Aquacell unit selection flowchart (1)(2)
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Table 2  Design information checklist 

Description Information source

A  Existing factors

Topography
Area of catchment (1)

Hydrology of catchment
Soil type(1)

Structural properties of soil – CBR, stiffness
Infiltration potential of soil
Contamination(1)

Details of receiving water, watercourse/
aquifer
Environmental sensitivity of site

Groundwater vulnerability and source
protection status

Site survey or inspection
Site survey
Site inspection and observations
Site investigation
Site investigation and laboratory testing
Site investigation
Site investigation and desk research
Environment Agency, Scottish Environment
Protection Agency or water and sewerage company
Environment Agency, Scottish Environment 
Protection Agency or water and sewerage company
Environment Agency, Scottish Environment
Protection Agency or water and sewerage company

B  Predicted factors

Development type and land use
Traffic loads
Rainfall data(1)

Discharge design criteria
– quantity

– quality
Health and safety

Proposed development plans
Proposed development plans
Meteorological Office or Wallingford procedure

Environment Agency, Scottish Environment 
Protection Agency or water and sewerage company
Environment Agency, Scottish Environment
Protection Agency or water and sewerage company
All affected parties.

C  Planned function

Infiltration
Attenuation

Conclusions from A and B audit/review
Conclusions from A and B audit/review.

(1)   For individual house soakaways, only the items referenced for this footnote are required.

4  Practicability of installation 
The system is designed to be installed by a competent general builder or contractor with experience of this type of system.

5  System design
Infiltration
Calculation principles

5.1  There are two approaches, either of which may be adopted, ie the Construction Industry Research and 
Information Association (CIRIA) Report 156 Infiltration Drainage — Manual of Good Practice or BRE Digest 365 
Soakaway Design.

5.2  A simplified approximate approach can be used on a very small site (ie a single-house development) where 
detailed site infiltration rate information may not be required nor available (see Table 3). From Approved Document 
H of the England and Wales Building Regulations, for areas up to 25 m2, a storage volume equal to the area to 
be drained multiplied by 10 mm may be used. Beyond this size, design should be carried out in accordance with 
BS EN 752 : 2008 or BRE Digest 365. It is suggested in BS EN 752 : 2008 that a storage volume equal to 20 mm 
multiplied by the area to be drained may be used. In Scotland, guidance for the design of single-house soakaways is 
given in Mandatory Standard 3.6, clause 3.6.5(1).
(1)   Technical Handbook (Domestic).

Table 3  Design parameters for single-house roof soakaway

Number of units Storage volume (m³) Maximum area to be drained (m²)

  1
  2
  3
  4
  5
10

0.19
0.38
0.57
0.76
0.95
1.90

19 (1)

25(1)

28.5(2)

38(2)

47.5(2)

95(2)

(1)   In accordance with Approved Document H.
(2)   In accordance with BS EN 752 : 2008, clause NA 4.4.8.
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5.3  When the BRE or CIRIA approach is used, the design volumes and areas for trench or cuboid type installations 
can be found in Tables 4 and 5.

Table 4  Volumetric data per linear metre for a one-unit (0.5 mm) wide trench configuration

Number of units high Volume (m3) Side area (m2) Base area (m2)

1
2
3

0.19
0.38
0.57

0.8
1.6
2.4

0.5
0.5
0.5

Table 5  Volumetric data for 3D usage two units high

No of units 
long
(1 m side)

2 wide (0.5 m side) 4 wide (0.5 m side) 8 wide (0.5 m side)

Vol
(m3)

Side 
(m2)

Base 
(m2)

Vol 
(m3)

Side 
(m2)

Base
(m2)

Vol
 (m3)

Side
(m2)

Base
(m2)

    1

    2

    4

    8

  10

100

0.76

1.52

3.04

6.08

7.60

76.00

3.20

4.80

8.00

14.40

17.60

161.60

1.00

2.00

4.00

8.00

10.00

100.00

1.52

3.04

6.08

12.16

15.20

152.00

4.80

6.40

9.60

16.00

19.20

163.20

2.00

4.00

8.00

16.00

20.00

200.00

3.04

6.08

12.16

24.32

30.40

304.00

8.00

9.60

12.80

19.20

22.40

166.40

4.00

8.00

16.00

32.00

40.00

400.00

5.4  For calculations, the size and volume of the units are given in Table 1. The total areas of the base and sides 
are required as water is absorbed through the geotextile soil interface. Storage volume is 95% of the total volume. 
As an example, using Table 4, for a typical linear trench 40 m long and two units deep, the volume is 0.38 by 
40 = 15.2 m³ and the side area 1.6 by 40 = 64 m².

Attenuation
Calculation principles
5.5  The anticipated run-off volume (A) from the site must be estimated. The most commonly used method for evaluating 
storm rainfall events in the UK is the Wallingford Procedure by which the total rainfall level of storms over defined time 
periods ranging from five minutes up to 48 hours are assessed. The depth of water (mm) found can be multiplied by 
the catchment area to assess the size of attenuation systems and is normally based upon a two-hour storm of a return 
period appropriate for the catchment. The allowable discharge rate from the site to an appropriate outfall is established 
but will normally be set by the Environment Agency or Planning Authorities. The outflow volume (B) to be discharged at 
this rate over the two-hour period is calculated and subtracted from the run-off volume (A – B). This defines the excess 
volume (C) to be stored in AquaCell Plus units constructed as an underground tank. The number of AquaCell Plus units 
needed to contain this excess is calculated on the basis that the storage volume is equal to 95% of the total volume of 
the tank.

Connection
5.6  Connection is made to AquaCell Plus units using a pre-formed socket and adaptor or a flange adaptor. These 
items are outside the scope of this Certificate. Information can be found in the Certificate holder’s Stormwater Solutions 
— Design Manual.

5.7  It is recommended that all connections into storage applications (using a geomembrane) are made using a flange 
adaptor. Adhesive or double-sided tape should be used between the geomembrane and flange adaptor to ensure a 
watertight seal.

Manifold design
5.8  The capacity of this input pipe is limited and may be insufficient for the anticipated flow load. Therefore, the flow 
load may be split between a number of 150 mm diameter flow pipes or other connection arrangements used (see 
Figure 3). The maximum areas that can be drained according to the number of input pipes provided is given in Table 6. 
The calculations are based on:
• paved surfaces — two-year, three- to five-minute event
• eaves drained roofs — one-year, two-minute event
• internal gutters — 500-year, two-minute event.
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Figure 3  Typical inlet connection designs
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Table 6  Multiple manifolds

Surface type Drainage area (m2)

Number of inlet pipes

1 2 3 4 5 6

Paved area
Roof area(1)

Roof area(2)

1110
  841
  210

2220
1682
  420

3330
2523
  630

4440
3364
  840

5550
4205
1050

6660
5046
1260

(1)   Roofs drained by eaves gutters, close to the attenuation site (within 25 m).
(2)    Roofs drained by internal gutters, close to the attenuation site (within 25 m) (especially 

siphonic roof drainage).

Flow control
5.9  The outflow from the tank must be controlled to comply with the discharge rate consent of the site. There are four 
main methods to achieve outflow control, ie orifice plate, Garastor, vortex control or small pipe. Comparative features 
and benefits of these various flow control devices should be considered prior to selection. These devices are outside 
the scope of this Certificate.

Outflow positioning and head calculations

5.10  The invert level of the outflow pipe should be flush with, or lower than, the bottom of the lowest unit to allow the 
tank to drain. As the tank fills, a depth of water develops on the upstream side of the outflow control. For a tank with 
two layers of AquaCell Plus units, this depth is 0.8 m when the units are full, creating a driving head to push the flow 
through the control device. For design purposes, the head used in calculations is taken as that at the centre line of the 
outflow device.
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6  Structural performance
6.1  AquaCell Plus units can be placed under a wide variety of landscaped or lightly-trafficked areas. Design 
procedures for heavily-trafficked applications are outside the scope of this Certificate. If the proposed application is 
in areas subject to high-intensity traffic, commercial vehicles or other heavy loads, the advice of the Certificate holder 
should be sought.

6.2  The short-term ultimate compressive strength at yield for the AquaCell Plus units, as derived from independent test 
data, is 650 kN·m–2 for vertical loading on the top face and 85 kN·m–2 for lateral loading on the side face. A partial 
safety factor for materials (fm) of 2.75 for ultimate limit state and 1.5 for serviceability limit state should be applied to 
these values for a design life of 20 years. The short- and long-term deflections are given in Table 1.

6.3  Creep tests indicate that the long-term deflection may be estimated from the following expression. This is valid 
for loads up to 232 kN·m–2 for durations of up to 20 years at 20°C. In locations where settlement is not a concern, 
designs of up to 50 years can be considered:

deflection (mm) = 0.4755Ln (time in hours) + 2.0477

6.4  For a small-scale application such as soakaways for individual house roof drainage, the AquaCell Plus system is 
typically located below a garden a minimum of 5 m from the building (see Table 7). In this case there are no traffic loads.

Table 7  Design criteria for use of AquaCell Plus system as soakaway for individual house

Criterion Value

Maximum depth to base of units(1) (m) 3.55

Minimum depth of cover required over units to prevent accidental damage (m) 0.50

(1)    Assumes a minimum value for the angle of shearing resistance of the surrounding soil of 29º. This should be 
confirmed from the results of the site investigation. Groundwater must be at least one metre below base of units.

6.5  AquaCell Plus units used for large-scale storage or infiltration must be designed to carry all loads that will be 
applied, including dead and imposed loads. Design parameters and estimated loads should be used to determine the 
maximum depth of installation and the maximum and minimum cover depths.

6.6  The criteria provided in Tables 8 and 9 can be used to design the AquaCell Plus units for installation below 
lightly- and non-trafficked areas. These design tables are only applicable in temperate climate conditions such as those 
in the UK. The partial safety factors for loads that have been applied are given in Table 10. Partial safety factors for 
materials (fm) of 2.75 for ultimate limit state and 1.5 for serviceability limit state have been applied. The AquaCell Plus 
system can be used for areas where greater loads are anticipated but these applications are outside the scope of this 
Certificate and specific advice should be sought from the Certificate holder.

Table 8  Maximum installation depths (to base of units)

ϕ (1)(2)

Maximum depth of installation (to base of unit) (m)

Non-trafficked area Trafficked area

Cars(3) HGV

24
26
28
30
32
34
36
38

2.96
3.18
3.42
3.69
3.98
4.31
4.68
5.08

2.65
2.88
3.12
3.39
3.68
4.01
4.38
4.78

2.35
2.57
2.82
3.08
3.38
3.71
4.07
4.48

(1)    Loosening of dense sand or softening of clay by water can occur during installation. The designer should 
allow for any such likely effects when choosing an appropriate value of ϕ.

(2)    The design is very sensitive to small changes in the assumed value of ϕ, therefore, it should be confirmed 
by a chartered geotechnical engineer. In clay soils, it may be possible to utilise cohesion in some cases.

(3)    Applicable for car parks or similar areas trafficked only be slow moving vehicles. Assumptions made are:
      •  ground surface is horizontal
      •  shear planes or other weaknesses are not present within the structure of the soil.

Table 9  Minimum cover depths over top of AquaCell Plus units (1)

Design load case Minimum cover depth(1) (m)

DIN 3/3 loading (cars up to 3000 kg GVW)
DIN 9/9 loading (vehicles up to 9000 kg GVW)
DIN 60/30 loading (vehicles up to 60000 kg GVW)

0.50
0.75

  1.10(2)

(1)    The minimum cover depths have been assessed using the characteristic parameters for the AquaCell Plus 
and the guidance in CIRIA Report C680.

(2)    This is less than the limiting value in CIRIA C680, but is acceptable based on the calculations.
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Table 10  Partial safety factors for loads used for design

Description Symbol Ultimate limit state Serviceability limit 
state

Vertical dead load fdl 1.40 1.00

Earth pressure (horizontal) dead load fep 1.40 1.00

Imposed live load fll 1.60 1.00

6.7  For lightly-loaded applications, the bearing capacity of the underlying soils, typically, should not be exceeded by 
the AquaCell Plus System. Therefore, settlement of the underlying soils should be negligible. On weak or compressible 
soils, the bearing capacity and settlement characteristics should be confirmed by a geotechnical engineer.

6.8  Care should be taken when the AquaCell Plus system is used for infiltration below trafficked areas and close to 
structures. It is important to ensure that the infiltrating water will not soften the soils or cause loss of fines and settlement.

6.9  When the units are wrapped in an impermeable geomembrane and placed below the groundwater table, 
flotation may occur. To prevent this, the weight of the soil over the top of the units must be greater than the uplift force 
caused by the unit’s buoyancy in the water. This can be achieved with most types of fill if the depth of cover fill is equal 
to, or greater than, the depth of penetration of the units below groundwater level.

7  Geotextiles and geomembranes
7.1  In infiltration applications, the geotextile wrapped around the AquaCell Plus system prevents soil entering the 
units and stops the soil which surrounds the unit becoming clogged with silt present in run-off. In attenuation/storage 
applications, the geotextile serves to protect the geomembrane.

7.2  The selection of an appropriate geotextile for a specific AquaCell Plus infiltration installation should be considered 
carefully, with particular reference to the surrounding soil properties and required performance. Points to consider are:
• the pore size should be designed and specified to assist infiltration and prevent migration of fine soil particles
• the permeability and breakthrough head should not limit the flow of water in the system, and should be similar to or 

greater than the surrounding materials
• the material must be able to resist the punching stresses caused by loading on sharp points of contact
• its strength should be sufficient to resist the imposed forces (eg from traffic).

7.3  The geotextile should be selected according to specific site conditions. However, typically, a 300 g non-woven 
material will be suitable for most situations. Specialist advice should be sought if surrounding soil characteristics exhibit 
a high degree of fines/low infiltration capacity and/or there is risk of damage from ground contaminants.

7.4  In attenuation/storage applications where infiltration is not possible or permitted, an impermeable geomembrane 
is wrapped around the AquaCell Plus system to prevent release of attenuated/stored water into surrounding ground 
and to prevent inflow of pollutants from contaminated subsoil into the storage reservoir.

7.5  The specification and selection of the impermeable geomembrane must be correct for the installation envisaged, 
to ensure it performs to the level required. It is essential that the specified material:
• withstands the rigours of installation
• resists puncture
• resists multi-axial elongation stress and strains associated with settlement
• resists environmental stress cracking
• resists damage from ground contaminants
• remains intact for the full design life.

7.6  Geomembranes less than 1 mm thick are unlikely to meet these criteria(1), and are not recommended for use with 
the AquaCell Plus system(2). A specification for a typical polypropylene geomembrane is shown in Table 11.
(1)   Except in shallow, domestic installations.
(2)   Further details can be obtained from the Certificate holder.
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Table 11  Typical specification for a polypropylene geomembrane

Property Value Test method

Thickness ± 10% (mm) 1.0 ASTM D 751

Density (minimum) (g·cm–3) 0.9 ASTM D 792

Tensile stress at break (min) (N·mm–2) 18 ASTM D 638

Elongation at break (%) >700 ASTM D 638

Puncture resistance (min) (N) 150 FTMS 101C, Method 2065

Tear resistance (min) (N) 60 ASTM D 1004

Dimensional stability (max) (% change) ±2.0 ASTM D 1204, 1 h at 100ºC

Stress crack resistance (%) 100 ASTM D 5397

Volatile loss, 5% loss (max) 0.2 ASTM D 1203

Ozone resistance No cracks ASTM D 1149

Carbon black content (%) 2 to 3 ASTM D 1603

Moisture vapour (g·m–2·day–1) <0.1 ASTM E 96

Friction angle (non-woven geotextile) 21° Shear box

Methane permeability (g·m–2·day–1·atm–1) 0.11 European Standard

Methane transmission rate (m3·m–2·s–1 atm–1) 0.8 x 10–9 BRE

Permeability coefficient 1.8 x 10–12

Application temperature (ºC) >4

7.7  To ensure total impermeability, joints between adjacent sheets of impermeable geomembranes should be sealed 
correctly using proprietary welding techniques. The integrity of joints should be demonstrated by non-destructive testing(1).
(1)   Advice on seam testing is given in CIRIA SP124 Barriers, liners and cover systems for containment and control of land contamination.

8  Venting
8.1  Adequate venting must be provided to the AquaCell Plus structure. One 110 mm diameter air vent is required per 
7500 m2 of impermeable catchment area to be drained (see Figure 4).

8.2  Typical air vent connectors and pipework can be seen in the Certificate holder’s Intesio Stormwater Solutions 
– Design Manual. It is recommended that all air vent installations in attenuation/storage applications (using an 
impermeable geomembrane) are made using a flange adaptor. Adhesive or double-sided tape should be used 
between the geomembrane and flange adaptor to ensure a watertight seal.

Figure 4  Typical air vent system

vermin cowl
ventilation box

110 mm pipe

150 mm 110 mm reducer�

flange connector
geomembrane sealed to flange
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9  Resistance to chemicals
9.1  An assessment by the BBA indicates that the components of the system are suitable for use in contact with the 
chemicals likely to be found in rainwater.

9.2  An assessment of the suitability for use of AquaCell Plus units on brownfield sites should be made only after a 
suitable site investigation to determine the possibility for chemical attack. Particular care must be taken where acids and 
organic solvents are present at high concentrations. Further information can be obtained from the Certificate holder.

10  Maintenance
10.1  The customer is responsible for maintenance. Recommendations for maintenance of SUDS systems are 
given in CIRIA C697.

10.2  For soakaways to individual houses, the only necessary maintenance is to keep gullies clear of debris such as leaves.

10.3  For large installations or where the receiving waters are environmentally sensitive, a system of regular inspections 
should be established to prevent the accumulation of silt in the system which, if allowed to develop, would reduce 
effectiveness. They should also be inspected after every major storm event. It is recommended that a minimum of three 
inspection tunnels are included, positioned at the inlet or centre line of the tank and at the edges of the structure. 

10.4  It is recommended that a silt trap is incorporated into the pipework at the inlet to the tank (see Figure 5). There 
must be a maintenance plan that ensures regular cleaning of the trap to ensure correct performance. Silt traps for use 
with this system are outside the scope of this Certificate.

10.5  For all flow control devices it is sensible to incorporate access (via a manhole or similar) to the location of the 
pipe entry, orifice or vortex control. This will enable easy removal of any blockage. The orifice itself may be protected 
by a debris screen.

10.6  Paved surface areas above an installation should be inspected at the same time to ensure the units continue to 
provide the required structural support.

Figure 5  Typical silt trap

11  Durability

The structural properties of polypropylene used in the components of the system will deteriorate with time and 
should be taken into account at the design stage by the application of suitable safety factors. In the opinion of 
the BBA, the AquaCell Plus Attenuation and Infiltration System, when used in accordance with this Certificate, 

will have a life in excess of 50 years.
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Installation

12  General
The system should be installed in accordance with the Certificate holder’s Stormwater Solutions — Design Manual.

13  Procedure
13.1  The hole or trench is excavated to the required depth, dimensions and levels. It must be ensured that the plan 
area is sufficient to allow plant access around sides to compact backfill material (300 mm minimum). The base must be 
smooth and level without sharp drops or humps. Slopes must be cut to a safe angle or adequately supported and safe 
access must be provided to allow personnel to enter the excavation.

13.2  The base must be inspected for soft spots in the formation – any present must be excavated and replaced with 
compacted granular fill material.

13.3  A 100 mm thick, bedding layer of coarse sand is laid on the base and sides of the excavation. If required in 
attenuation systems, a layer of geotextile is laid to protect the impermeable geomembrane.

13.4  The impermeable geomembrane (or geotextile, if in an infiltration system) is laid over the sand bedding layer 
and up the sides of the excavation. The impermeable geomembrane is inspected for damage and all welds are tested 
as required. Joints between adjacent sheets of impermeable membrane should be sealed correctly using proprietary 
techniques with a minimum lap of 50 mm. Jointing with tape is not recommended as the system then becomes reliant 
on the mechanical properties of the tape to maintain its integrity.

13.5  The AquaCell Plus units are installed in accordance with the installation schedule for correct orientation. 
Wherever possible, continuous vertical joints should be avoided. The units are arranged so that pre-formed sockets are 
in the correct alignment for inlet and outlet pipes. For single-layer applications, Wavin clips are used and, for multi-
layers, Wavin clips and shear connectors are used. Units at the end of the structure should be fitted with end caps 
unless positioned in a row that will be used for inspection.

13.6  The geotextile or impermeable geomembrane encapsulation to base, sides and top of installation, including 
protective geotextile (if required to protect the geomembrane) is completed. Impermeable geomembranes should be 
welded with double seams. All welds should be tested as required and the membrane inspected for damage.

13.7  Drainage connections are made to the installation using proprietary adaptors. Pre-formed socket positions for 
pipe connections must be located at the correct position for receiving pipework. Alternatively, flange adaptors are 
used attached to AquaCell Plus units with adhesive tape and self-tapping screws (flange adaptors cannot be used 
at the invert of AquaCell Plus units into the pre-formed socket). It is recommended that all connections and air vent 
installations, in attenuation/storage applications, are made with a flange adaptor, using adhesive or double-sided 
tape to form a seal. Alternatively, drainage connections are sealed into a pre-formed socket using proprietary seals 
approved by the geomembrane manufacturer.

13.8  The installation is backfilled with Type 1 or 2 sub-base or Class 6P (side fill only) selected granular material 
in accordance with the Manual of Contract Documents for Highway Works (MCHW), Volume 1. The backfill is 
compacted in 150 mm thick layers.

13.9  A coarse sand protection layer, 100 mm thick, should be placed over the top of the units that have been 
wrapped. Backfilling is continued with:

• trafficked areas (eg car parks) — Type 1 or 2 sub-base material compacted in 150 mm layers in accordance with 
the MCHW, Volume 1. Compaction plant over the top of the system must not exceed 2300 kg per metre width

• landscaped and non-trafficked areas — selected as-dug material, with size of pieces less than 75 mm, compacted 
to 90% maximum dry density. Compaction plant over the top of the system must not exceed 2300 kg per metre width.

13.10  Pavement construction or landscaping over the AquaCell Plus system is completed.

Technical Investigations

14  Tests
Tests were carried out on the system to determine:
• long- and short-term resistance to loading
• performance and durability of geosynthetics
• volumetric capacity and discharge rate.

15  Investigations
15.1  The manufacturing process was examined, including the method adopted for quality control, and details 
obtained on the quality and composition of the material used.

15.2  An assessment of the system was made in relation to material properties and design procedures.

15.3  A site visit was made to assess the practicability and ease of installation and connection.
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Conditions of Certification

16  Conditions
16.1  This Certificate:
• relates only to the product/system that is named and described on the front page
• is granted only to the company, firm or person named on the front page — no other company, firm or person may 

hold or claim any entitlement to this Certificate
• is valid only within the UK
• has to be read, considered and used as a whole document — it may be misleading and will be incomplete to be 

selective
• is copyright of the BBA
• is subject to English law.

16.2  Publications and documents referred to in this Certificate are those that the BBA deems to be relevant at the date 
of issue or re-issue of this Certificate and include any: Act of Parliament; Statutory Instrument; Directive; Regulation; 
British, European or International Standard; Code of Practice; manufacturers’ instructions; or any other publication or 
document similar or related to the aforementioned.

16.3  This Certificate will remain valid for an unlimited period provided that the product/system and the manufacture 
and/or fabrication including all related and relevant processes thereof:
• are maintained at or above the levels which have been assessed and found to be satisfactory by the BBA
• continue to be checked as and when deemed appropriate by the BBA under arrangements that it will determine
• are reviewed by the BBA as and when it considers appropriate.

16.4  In granting this Certificate, the BBA is not responsible for:
• the presence or absence of any patent, intellectual property or similar rights subsisting in the product/system or any 

other product/system
• the right of the Certificate holder to manufacture, supply, install, maintain or market the product/system
• individual installations of the product/system, including the nature, design, methods and workmanship of or related 

to the installation
• the actual works in which the product/system is installed, used and maintained, including the nature, design, 

methods and workmanship of such works.

16.5  Any information relating to the manufacture, supply, installation, use and maintenance of this product/system 
which is contained or referred to in this Certificate is the minimum required to be met when the product/system is 
manufactured, supplied, installed, used and maintained. It does not purport in any way to restate the requirements 
of the Health & Safety at Work etc Act 1974, or of any other statutory, common law or other duty which may exist 
at the date of this Certificate; nor is conformity with such information to be taken as satisfying the requirements of the 
1974 Act or of any statutory, common law or other duty of care. In granting this Certificate, the BBA does not accept 
responsibility to any person or body for any loss or damage, including personal injury, arising as a direct or indirect 
result of the manufacture, supply, installation, use and maintenance of this product/system.
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3.1Introduction

It is a known fact the planet's 
atmosphere and climate have 
been changing for decades, and 
hydrocarbons are one of the main 
culprits. Spillages of oil and fuel 
from�industrial�sites,�󟿿lling�stations�
and the emissions from automotive 
leaks�can�have�a�cumulative�eϑect�
that can damage the environment in 
devastating ways.

Highway�surface�runoϑ�discharges�
contain pollutants that have 
accumulated on the carriageway, 
particularly following periods of dry 
weather. 

These pollutants can then be 
transported via the surface water 
drainage system to discharge to 
ground or receiving watercourses.

Previous studies have demonstrated 
that�highway�runoϑ�aϑects�the�
quality of waters and sediments. 
Increased concentrations of metals, 
hydrocarbons and anions are 
associated with changes in the 
structure and functioning of biological 
communities. 

Spills and leaks from fuel handling 
facilities using containers, tanks, 
drums, intermediate bulk containers 
(IBCs) and mobile containers 
called ‘bowsers’, can course serious 
pollution incidents.

The common saying is ‘prevention 
is�better�than�cure’.�To�󟿿t�a�SPEL�
Separator to capture fuel, oil and silt 
prior to SuDS attenuation schemes 
is far better than hoping for the best 
and then have to instigate remedial 
work. All have a responsibility to 
cater for any possible pollution 
incidents.

• General Guidance by the   
 Environment Agency regarding   
 fuel/oil separators
• They are typically needed for any  
 site with a risk of oil    
 contamination, such as:
• Car parks larger than 800m2 in   
 area or for 50 or more car parking  
 spaces
• Smaller car parks discharging to  
 a sensitive environment, such as a  
 marsh that has been designated as  
 a nature reserve
• Vehicle maintenance areas
• Roads
• Refuelling facilities

The type and class of separator 
needed will depend on the activity 
and where the discharge is 
directed to.

Fuel/oil separators do not work if 
there is detergent in the water, e.g. 
from car washing (see Section 6).

Testing and independent 
accreditation

The highly successful and well known 
SPEL fuel/oil/silt Separators are the 
result of extensive testing by H R 
Wallingford,�the�hydraulics�research�
testing station, for hydrocarbon 
removal performance against the 
stringent European Standard BS EN 
858 -1:2002. The tests required the 
hydrocarbons introduced into the 
separator at 5ml/litre to be reduced 
to a maximum of 5mg/litre in the 
outlet. 

H�R�Wallingford�started�the�testing�
in 1999.The SPEL Stormceptor® by-
pass class 1 by-pass separator was 
the�󟿿rst�to�be�accredited�under�the�
standard in the UK.

Hydrocarbon removal 
performance

All models performed well within the 
European Standard with an average 
of 0.64mg/l.

Since then the SPEL Stormceptor® 
Class 1 by-pass and the Puraceptor® 
Class 1 full retention Separators 
have advanced in performance 
and construction as a result of 
technological advances in design and 
manufacture.

The ‘heart’ of the SPEL Separators is 
the unique long life, low maintenance 
coalescer unit/s which ‘polishes’ the 
󟿿nal�eϓuent�AFTER�90%�hydrocarbon�
and silt have been separated out.

Coalescer units comprise a stainless 
steel holder with a robust and 
eϒcient�high�volume�reticulated�
foam insert. The coalescing process 
brings the smaller globules of oil into 
larger and buoyant forms to separate 
by gravity. The high volume foam 
safeguards against blockages due to 
silt and ensures a long life between 
servicing.

The coalescer inserts are easy to 
clean with normal pressure water and 
rarely require replacing.

The ‘heart’ of the 
SPEL Separators is 
the unique long life, 
low maintenance 
coalescer unit/s
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Introduction3.2

Manufacture

The full range of models is 
manufactured in glass reinforced 
plastics using the latest computerised 
equipment to ensure consistent 
quality. The shells are chop-hoop 
󟿿lament�wound�(see�Section�2),�
the end domes using a specialised 
computer controlled machine and the 
components sprayed up by an eight 
axial robotic machine.

The manufacturing process is 
carefully monitored with a digital 
readout system to ensure glass 
reinforcement and resins are kept 
within�speci󟿿cation�parameters.

Quality control

Quality control procedures ensure 
each serial numbered tank is tested 
and inspected to the strict quality 
parameters required.

The design and construction

The SPEL Separators are designed 
to meet the requirements of 
underground tanks with a generous 
safety factor and meet the external 
load requirements depending on the 
burial depth and water table level 
as detailed in Section 3 with tables 
for each tank series. The quality 
shells have a chemical resistant inner 
lining suitable for aviation fuels with 
a�smooth�moulded�󟿿nish�to�ensure�
easy desludging and cleaning.

Tests�‘in�the�󟿿eld’�in�other�
countries

SPEL being used globally has allowed 
us�to�obtain�‘in�the�󟿿eld’�performance�
data in other countries for total 
suspended solids (TSS) with 75% 
removal and the reduction in soluble 
metals e.g. zinc, lead, copper, nickel, 
cadmium, arsenic and mercury.

25 Year Warranty (life expectancy of over 50 years)
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3.3SPEL Fuel/Oil Silt Separators

Where are separators needed?

Surface water can be contaminated by oil and other contaminants depending on the site use. 
Sites with this risk need to have measures in place to prevent polluting the environment. 
These sites include:-

• Car parks typically larger than 800m2 or for 50 or more car parking spaces 

• Smaller car parks discharging to a sensitive environment   

• Areas where goods vehicles are parked or manoeuvred 

• Vehicle maintenance areas 

• Roads 

• Industrial sites where fuel and oil are stored or handled 

• Refuelling facilities 

• Any other site with a risk of contamination
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3.4 How to Select and Specify Separator Type & Class

Selecting the appropriate type of SPEL Separator

This�Àow�chart�is�to�aid�selection�of�the�most�suitable�and�appropriate�type�of�SPEL�Separator�for�use�in�surface�water�
drainage systems that discharge to rivers and soakaways. However, the appropriate provision on any site will require 
detailed consideration of the local circumstance and risk factors including:

•     The discharge point of your proposed separator. 
•     The environmental sensitivity of your location. 
•     Activities on your site. 

Notes�to�accompany�the��owchart�
1 You must seek prior permission from your local sewer provider before you decide which separator to install and before you make any discharge.
2 Drainage from higher risk areas such as vehicle maintenance yards and goods vehicle parking areas should be connected to foul sewer in preference to 
  surface water.
3 A separator may be one of the devices used in the SuDS scheme.

Drainage will also 
contain dissolved 
oils, detergents or 
degreasers such 
as vehicle wash 
water and trade 
eϓuents.

e.g. industrial 
sites

Fuel oils are 
delivered to and 
dispensed on site.

e.g. industrial 
sites

Very low risk of oil 
contamination.

e.g. roof water

YES YES YES

Trade�eϓuents�
must be 
directed to the 
foul sewer1.
It may need to 
pass through a 
SPEL full retention 
separator before 
discharge to 
sewer to remove 
free oils

SPEL full 
retention 
‘forecourt’ 
separator with 
alarm required.

SPEL Puraceptor® 
class 1 forecourt 
separator FP1C 
(single chamber) 
or FP2C (two 
chamber) 
separator.

Separator not 
required

Roof/clean water 
should not be 
passed through 
the separator 
unless the size 
of the unit 
is increased 
accordingly.

To safeguard 
outfalls 

polluting or 
exceeding 

‘consent’ levels.

SPEL Automatic 
pollution 
monitoring and 
containment 
systems - see  
section 8.

Source control 
SuDS should be 
considered where 
possible.

SPEL RainSave® 
Systems - see 
section 11

Risk of oil contaminating the surface water drainage from the site?

Risk of 
infrequent light 
contamination and 
potential for small 
spills only.

e.g. car park

Risk of regular 
contamination of 
surface water run 
oϑ�with�oil�and/
or risk of larger 
spills.

e.g. vehicle 
maintenance 
area, goods 
vehicle parking 
or vehicle 
manoeuvring

YES YES

Source control 
SUDS shall be 
considered and 
incorporated 
where suitable.

SPEL full 
retention 
separator with 
alarm required.
SPEL Puraceptor® 
class 1.

SPEL 
Stormceptor® by-
pass separator 
with alarm 
required.
SPEL Stormceptor® 
class 1.

Where the 
risk cannot be 
fully and safely 
incorporated in 

SuDS (see 
note 1).

The use of SuDS should be considered at all sites and they should be incorporated where suitable. SuDS 
used�to�polish�the�eϓuent�from�the�separators�before�it�enters�the�environment3.
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3.5SPEL Puraceptor® Class 1 Full Retention Separators

SPEL Puraceptor® separators have been designed and tested to meet the stringent European Standard BS EN 858-1 for 
installations for separator of light liquids where the maximum hydrocarbon concentration in the outlet does not exceed 
5mg/l. Suitable for discharging into a surface water drain. For further details see section 5.

The�‘heart’�of�SPEL�Separators�is�the�unique�long�life,�low�maintenance�coalesce�unit�which�‘polishes’�the�󟿿nal�eϓuent�
AFTER 90% hydrocarbons of SPEL

SINGLE CHAMBER MODELS TWO CHAMBER MODELS

Typical sites

• Medium to high risk oil/fuel storage and    
 handling areas.

• Filling stations (SPEL Puraceptor® forecourt   
 separator FP1C).

• Commercial vehicle/plant maintenance yards   
 and heavily contaminated industrial areas.

Typical sites

High�risk�oil/fuel�storage�and�handling�areas,�󟿿lling�
stations (SPEL Puraceptor® forecourt separator FP2C), 
heavily contaminated industrial areas, commercial 
vehicle/plant maintenance yards, power stations and 
sub-stations.

Two chamber models provide protection to the coalescer 
foam inserts from silt and heavy fuel/oil contamination 
resulting in less frequent maintenance and easier 
cleaning of the coalescer foam inserts.

Features

Good access to all parts for desludging.

Sampling point incorporated into outlet.

Stainless steel/plastic or copper ball automatic 
closure device. (ACD).

Robust stainless steel coalescer unit with long life 
foam insertion and lifting handle. These strong 
stainless steel units incorporate robust high volume 
reticulated�foam�inserts.�The�inserts�eϒciently�
coalesce�the�󟿿ner�globules�of�hydrocarbons�for�
gravity separation and due to their large volume, 
last for long periods before requiring cleaning.

Cleaning is then a simple operation using normal 
pressure water. The inserts can be reused again 
and again, rarely requiring replacement.

One access shaft for desludging tank and servicing 
of ACD and coalescer unit.

Features

Good access to all parts for desludging.

Coalescer unit/s incorporated into second chamber.

Stainless steel, plastic or copper ball automatic closure 
device (ACD).

Two access shafts for generous access to the 
desludging tank and servicing of the ACD and 
coalescer units.

Sampling point incorporated into outlet.

Robust stainless steel coalescer unit with long life, 
high volume foam insert and lifting handle. These 
strong stainless steel units incorporate robust high 
volume�reticulated�foam�inserts.�The�inserts�eϒciently�
coalesce�the�󟿿ner�globules�of�hydrocarbons�for�gravity�
separation and due to their large volume, last for long 
periods before requiring cleaning. Cleaning is then a 
simple operation using normal pressure water. The 
inserts can be reused again and again, rarely requiring 
replacement.

• Sized for working capacity PLUS fuel/oil and silt 
 containment, ensuring optimum performance 
 between maintenance periods.
• Designed for a long life span of high performance 
 with low maintenance.
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3.6 SPEL Separators Stormceptor® By-Pass Seperator

By-Pass Separator with Minimum Silt Capacity By-Pass Separator with Silt Capacity BS EN 858

SPEL Stormceptors®�are�the�most�widely�used�separators�where�it�is�acceptable�to�treat�the�󟿿rst�Àush�and�normal�
Àows�up�to�6.5mm/hr�rainfall.�This�covers�approximately�99%�of�all�rainfall�events�in�the�UK.�Any�excess�rainfall�is�by-
passed without treatment.

Class 1 separators, which are designed to achieve a concentration of less than 5mg/l of oil under standard test 
conditions, should be used when the separator is required to remove very small oil droplets, such as those arising from 
car�park�run-oϑ.

These�are�used�when�it�is�considered�an�acceptable�risk�not�to�provide�full�treatment�for�high�Àows,�for�example,�
where the risk of a large spillage and heavy rainfall occurring at the same time is small. They are especially suitable 
for situations where the main requirement is to trap spillages.

The SPEL Stormceptor®�is�the�󟿿rst�by-pass�separator�certi󟿿ed�to�BS�EN�858-1.
For further details see section 4.

Typical sites and range

200/300 series the popular range of Stormceptors® for small to medium parking areas associated with smaller 
supermarkets and industrial estates. 

400 series large capacity Stormceptors® for supermarkets, hypermarkets and large vehicle parking areas, industrial 
complexes, docks, airport aprons etc.

500/600 series the largest Stormceptor® range, for catchment areas from eight hectares upward to in excess of 30 
hectares.�Details�are�supplied�against�speci󟿿c�schemes.

Features

• Good access to all parts for desludging.

• Large and fully accessible primary chamber for silt capacity and its removal.

• Outlet junction chamber-approved sampling point.

•�Dip�pipe�inlet�for�minimum�turbulence�and�to�prevent�inÀammable�vapours�passing�upstream�in�drainage��
   system.

•�Most�models�can�provide�a�choice�of�nine�diϑerent�inlet/outlet�orientations�to�suit�site�drainage�lay-out�����
  (check before specifying). See section 4.

•�Coalescer�unit/s�incorporated�within�the�main�separation�chamber�provide�an�eϒcient�coalescing�� �
  separation process to reduce the hydrocarbon content in the outlet to 5mg/litre or less. These strong  
  stainless steel units incorporate robust high volume reticulated foam inserts. Cleaning is then a simple                
  operation using normal pressure water. The inserts can be reused again and rarely require replacement.

•�Handle�and/or�lifting�retaining�cables�with�security�󟿿xing�provided�with�each�coalescer�unit�(see�optional�extra��
   systems). See 3.4.

• Designed for high performance and low maintenance over a long life span.
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3.7SPEL Coalescer Unit Guide Rail Systems

SPEL coalescer unit guide rails

Normal servicing of the smaller SPEL Separators frequently requires emptying the unit 
completely providing access for the coalescer units to be taken out, cleaned and returned 
and guided accurately to their seating positions. However larger SPEL Separators may 
only require the hydrocarbon pollutants and silt to be removed.

In�order�to�limit�the�servicing�to�sucking�oϑ�the�fuel/oil�from�the�top�and�the�silt�from�the�
bottom guide rails are required to ensure coalescer units are replaced into their correct 
positions.

The system is robust, manufactured throughout in stainless steel and the action positive, 
leaving no doubt the coalescer unit is located properly.

Brackets�󟿿xed�to�the�top�and�bottom�of�the�coalescer�unit�simply�engage�the�stainless�
steel�guide�rail�󟿿xed�to�the�top�of�the�stub�access�shaft.�The�coalescer�is�then�lowered�in�
the normal way, being guided at the correct angle into the conical base unit which locates 
the�coalescer�unit�into�its�󟿿nal�position.

Extension guide rails can be incorporated into SPEL extension shafts to suit (preferably 
when ordered with the separator).

SPEL coalescer units 
lowered into the separator 
with the SPEL guide rail 
system are easily guided 
into the base unit’s conical 
moulding to automatically 
seat correctly.

However, when the 
separator is full of 
water, debris or sludge 
accumulated over a 
period, this could prevent 
the coalescer unit from 
re-seating correctly after 
servicing.

The coalescer unit lifting/
locating/locking system 
provides assurance the 
coalescer unit is seated 
correctly and can be 
locked into position to 
prevent tampering.

The system is particularly 
suitable in SPEL Separator 
+ Econoskim® systems 
where the total contents 
of the separator are not 
emptied on servicing.

Handle extension
(optional extra with
extension shaf ts)

Handle with
locating/locking
bracket to guide
rail system

Coalescer guide
rail system

The system comprises 
a robust stainless steel 
lifting and lowering 
handle that locates on 
the guide rail system. 
When�the�coalescer�
unit is correctly located 
in the conical seating 
in the separator, the 
handle will align with 
guide rail top bracket ie. 
the handles slotted holes 
with the top bracket 
clip locking groove, see 
diagram.

When�aligned�the�
stainless steel clip can 
be located through 
the slots and lock into 
position on the top 
bracket.

The stainless steel lifting 
handle can be extended 
to suit deep tank inverts 
and provide easy access 
for lifting manually or 
with the SPEL tripod and 
hoist.

SPEL coalescer unit lifting/locating/locking system for positive location and security locking

Handle with 
locating/locking 
bracket to guide 
rail system

Handle 
extension 
(optional extra 
with extension 
shafts)

Coalescer guide 
rail system

SPEL coalescer unit guide rail system/lifting, 
locating and locking system

Guide 
rail

Stainless 
steel clip Handle

Coalescer guide 
rail system

SPEL coalescer unit guide rail system 
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3.8 How to Specify SPEL Separators

Type and model

Follow these steps to specify your requirements

Determine the type of separator – full retention or 
by-pass – see chart 3.4.

Specify whether silt capacity is required integrally or 
separately upstream of the separator.

Against the catchment area within which your 
requirements fall, the SPEL Separator nominal size 
can be ascertained or

To meet projected ‘climate change’ requirements 
– e.g. return storm frequency and percentage for 
climate change. 

Optional extras available:

SPEL automatic alarm/monitoring system (section 3).

Extension shafts (see 2.13).

SPEL coalescer unit guide rail system (see 3.7).

SPEL mechanical anchoring system (see 13.11 – 13.12).

SPEL Econoskim® light liquid skimming and separate 
containment system (section 7).

SPEL automatic alarm/monitoring system (section 3).

Tank�speci󟿿cation

SPEL�Separators�are�available�in�four�speci󟿿cations�
to suit invert depths and ground water conditions. 
Standard, Heavy, Extra Heavy and Special, see 
tables alongside.

Concrete surround

Standard tanks

Series WT(m) D(m)

100/200/300 1.0 4.0

400 1.3 5.0

500 1.9 5.7

600 2.4 6.2

For detailed tables – see section 13.4 & 13.5

Connections

110,160,225 mm diameter mm PVCu/Quantum  
Inlets are socket and outlets are spigots.  

300 mm diameter and larger 
Inlet and outlets are spigots and can be connected 
to the site pipework using Flex-Seal, Band-Seal or 
similar�Àexible�couplings.�

Inlet/outlet pipe connection orientation A-I
(see options below).

A D G

HEB

C F I

For�extra�heavy�and�special�speci󟿿cation�range�and�
pea gravel surround refer to section 13 or contact 
technical sales. 

Heavy tanks

Series WT(m) D(m)

100/200/ 2.0 6.0

300 2.8 5.6

400 3.5 6.0

500 4.5 7.25

600 4.7 7.3
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3.9SPEL Automatic Alarm/Monitoring Systems

Installation, operation and maintenance instructions

SPEL Automatic Alarm/Monitoring Systems – Overview

The SPEL automatic alarm/monitoring systems provide visual and audible warning when the level of the oil in the SPEL 
Separator reaches 90% of the storage volume under static liquid level conditions.

The systems comprise a conductive ‘fail safe’ probe mounted in the main separation chamber which senses when the 
designed volume of light liquids has accumulated and sends a signal to the electronic control unit activating a red 
‘empty now’ warning light and an audible alarm.

Cabinets

Hazardous area Safe area

SPEL separator
Control

unit

Maintenance

When�the�separator�is�maintained,�lift�the�probe�out�of�the�probe�
protection tube, check it operates the alarm (see under Ref. 3.18) 
and at the same time wipe oil and contaminants from the probe to 
prevent a fake alarm after re-inserting. 

It is a legal requirement in the UK to kit and oil alarm/monitor 
construction. Product regulation trading standards. It is less 
expensive�to�󟿿x�appropriate�tube�during�construction.

Suspension
cable

Probe

Probe
protection

tube

Operation

The probe is freely suspended in the probe protection tube in 
the�separator�at�the�correct�level.�When�the�oil-layer�or�depth�of�
hydrocarbons reaches the predetermined level, the top of the probe 
will be immersed in the oil, breaking the circuit and activating the 
alarm. It is a ‘fail-safe’ system providing complete assurance that it is 
operative. If a fault occurs it will be signalled immediately.

Installation

Control unit (general positioning)

The control unit has been designed to be located indoors and 
outdoors, within a non-hazardous area. It should be wall mounted 
and positioned such that the LED display and push switches on 
the front panel can be readily seen and accessed. The unit can be 
secured to the wall using the four mounting holes provided. Included 
within the control is an intrinsically safe circuit (approved according 
to ATEX Directive 94/9/EC), to which the probe unit is connected.

Junction box

Probe protection tube

Light liquids

Cable to
control unit

Access shaft

Water

Probe

Stop

Coiled cable, for
adjustment and
testing, supported
by cable tie, eye
and hook

Inserting probe on site

All that is required on site is to undertake 
the electrical installation in accordance with 
the instructions provided. Fix the plated 
hook provided in the position indicated and 
lower the probe into the probe protection 
tube until it locates onto the stop at the 
base. Coil excess cable and secure with 
the nylon cable-tie provided. The cable-
tie eyelet is then hooked onto the hook to 
maintain the probe in the vertical position 
just touching the stop.

The�probe�protection�tube�is�factory�󟿿tted�
and positioned to ensure the probe activates 
the alarm when the light liquids retained 
reach 90% of the storage volume the SPEL 
Separator is designed for.
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3.10 SPEL Automatic Oil Alarm/Monitoring System Model ALARM-DY14400

Ideal�for�new�build�sites�or�where�mains�supply�is�readily�available,�making�installation�eϒcient�and�cost�eϑective. 
The unit has an audible alarm and mute button. there is provision for a remote low power beacon.

Alarm warnings allow you time to take corrective action ensuring the safe and economic operation of separators 
preventing�oil�passing�through�the�separator�and�polluting�watercourses�which�may�result�in�expensive�󟿿nes�and�clean�
up costs. 

Bene󟿿ts

The alarm system and sensors guarantee an 
increased level of safety and requires simple 
installation for bespoke monitoring of oil and petrol 
separators. 

Warn�of�excessive�oil�level

Tells you when a separator needs emptying

Reduces waste management costs

Designed to comply with EN858-1 and 2

Can�be�󟿿tted�to�interceptors�from�all�manufacturers

Reduces interceptor servicing costs

Ensures safe and economic operation of 
interceptors

Speci󟿿cations

• Mains powered: 230VAC 

• IP65 ABS Enclosure: 180 x 130 x 60mm 

• Output: Remote Beacon Only (11volt. 100m Amax 

• Alarm: Audible (local) 

• Probe Range: 200 metres max. 
 (dependent on cable style) 

• ATEX approved: Baseefa 13ATEX0172 

• Speci󟿿c�Marking�of�Explosion�Protection: 
 Ex�II�(1)�G�[Ex�ia�Ga]�IIB�(-20°C�≤�Ta�≤�50°C) 

• ATEX Directive Marking: Ex II (1) G 

• Noti󟿿ed�Body:�Baseefa�1180�Buxton�UK 
 
Compatible probe types: 

• High Oil

Hazardous area Safe area

SPEL separator
Control

unit
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3.11SPEL OMS-1

The SPEL OMS-1 alarm device is specially designed for 
oil separators. It indicates when it is time to empty the 
oil separator and thus prevents harmful hydrocarbon 
emissions to the sewer system.

Control unit SPEL OMS-1
Dimensions: 175 mm x 75 mm x 35 mm (L x H x D)

Material: Polycarbonate

Enclosure: IP65

Operation 
temperature:

-30 °C...+50 °C

Supply voltage: 230 VAC ± 10 %, 50/60 Hz
The device is not equipped with a mains 
switch.

Power 
consumption:

1 VA

Sensors: OMS sensor

Relay outputs: Potential-free relay output 250 V, 5 A, 100 
VA  
Operational delay 10 sec. Relay de-energize 
at trigger point

Electrical safety: IEC/EN 61010-1, Class II  , CAT II

Insulation level 
sensor/mains 
supply voltage:

375 V (IEC/EN 60079-11)

EMC: EC/EN 61000-6-3 (Emission)
IEC/EN 61000-6-1 (Immunity)

Ex-classi󟿿cation:�
Special conditions 
ATEX 
IECEx

 II (1) G [Ex ia] IIB 
(Ta = -30 °C...+50 °C) 
VTT 12 ATEX 003X 
IECEx VTT 12.0001X

Electrical 
parameters:

UO = 6,6 V   IO = 20,2 mA   PO�=�33,3�mW

Manufacturing 
year: Please see 
the serial number 
on the type plate

xxx x xxxxx xx YY x  
Where�YY�=�manufacturing�year� 
(e.g. 12 – 2012)

SPEL OMS-1  
control unit and 
SPEL OMS sensor

Accessories: Cable joint

Oil separator alarm device

Sensor SPEL OMS
Principle of 
operation:

Measurement of conductivity

Material: PVC, AISI 316

Enclosure: IP68

Temperature: Operation: 0 °C...+60 °C
Safety: -30 °C...+60 °C

Cable: Oil-proof cable 2 x 0,75 mm2, standard 
length 5 m.  
Other lengths optional. The max. length of 
the�󟿿xed�cable�is�15�m.�Can�be�extended�
up to 100 m.

EMC: IEC/EN 61000-6-3 (Emission) 
IEC/EN 61000-6-1 (Immunity)

Ex-classi󟿿cation: II 1 G Ex ia IIA T6 Ga 
According to IEC/EN 60079-11 simple 
apparatus.

Manufacturing 
year: Please see 
the serial number 
on the type plate

x xxx x xxxxx xx YY x  
Where�YY�=�manufacturing�year� 
(e.g. 12 – 2012)

Mounting holes diameter ø 4.5mm Enclosure depth 35mm

Mounting holes 160mm

M
ou

nt
in

g 
ho

le
s 

60
m

m

18
4m

m

Oil

Water

Safe areaSPEL OMS-1 control unit and OMS sensor 
complete with cable joint

Application
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3.12 IdOil® Sensors

idOil sensors are an integral part of the idOil oil separator alarm system and they are to be used with the idOil 
control units. All idOil sensors are digital and polarity free.

idOil-LiQ high liquid level sensor

Indicates when the liquid level in 
the oil separator rises excessively 
e.g. in an outlet blockage situation.

idOil-OIL oil sensor

Detects oil and indicates when the 
separator’s oil storage is full.

idOil-SLU sludge sensor

Monitors the sludge layer in the oil 
separator and indicates when the 
sludge layer has reached its 
maximum level.

idOil-LIQ idOil-OIL idOil-SLU

Measurement principle Vibration Conductive Ultrasonic

Mounting Suspension

Wetted parts PVC, aluminium, PA, CR, Viton PVC, AISI 316, PA, CR, NBR PP, AISI 316, PA, CR, Silicon

Weight incl. 5m cable 240g 395g 530g

IP�classi󟿿cation IP68

Ambient temperature -30°c...+60°C -25°c...+60°C

Supply voltage 12 V DC

Fixed cable Length 5m, 2 x 0.75 mm2 PUR unshielded

EMC IEC/EN 61000-6-2 Emission
IEC/EM 61000-6-3 Immunity

ATEX VTT 17 ATEX 005X VTT 17 ATEX 004X VTT 17 ATEX 006X

IECEx IECEx VTT 17.0003X IECEx VTT 17.0002X IECEx VTT 17.0004X

Ex-classi󟿿cation    II 1 G Ex ia IIb T5 Ga   II 1 G Ex ia IIA T5 Ga    II 1 G Ex ia IIB T5 Ga

Exi Interface Values Ui=16 V, Ii=80 mA, Pi=400�mW Ui=16V, Ii=80 mA, Pi=400�mW Ui=16V, Ii=80 mA, Pi=400mW

Max values in IIB Ci�≤�5.2�nF,�Li�≤�1,6�mH Ci�≤�5.2�nF,�Li�≤�1.6�mH Ci�≤�4.0�nF,�Li�≤�1.6�mH

Dimensions (mm)

12
5

14
6

Sensing element

Alarm trigger point

A

S

S

A

10
0

Ø25

13
0

17
2

21
9

Ø25

A

S

B

A

S

B

Measuring electrode

Reference electrode

Alarm trigger point

47
11

0
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50
79 21

T

S

T

S

Sensing pitch

Alarm
trigger 
point

idOil-LIQ idOil-OIL

idOil-SLU
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3.13IdOil® Sensors

Application

idOil-20idOil-30 idOil-D30

idOil-LIQ

idOil-OIL

idOil-SLU

Water

Sludge

Oil

Sensor cable extension with installation

Sensor cable extension with Labkotec cable connector
LCJ1-1 for one sensor
LCJ1-2 for two sensors
LCJ1-3 for three sensors

Extension cable example
Twisted pair cable, 2 x 0.75 mm2

Extension cable diameter
LCJ1-1: Ø 4mm...9mm
LCJ1-2 and LCJ1-3: Ø 5mm...10mm
Max. extension cable resistance 68 Ohms.

Sensor 1

Sensor 1

Sensor 2

Sensor 1

Sensor 2

Sensor 3

Standard cable 
length 5 m

Cable extension

LCJ1-1

idOil control unit

Standard cable 
length 5 m

LCJ1-2

idOil control unit

Cable extension

Standard cable 
length 5 m

Cable extension

idOil control unit

LCJ1-3

Cable connectors

Cable connectors are used for cable extension 
between the sensors and the control unit. They 
are oil resistant, IP68 and suitable for ATEX 
Zone 0. Simple apparatus according to IEC/EN 
60079-11.

LCJ1-1
Cable connector for one sensor

LCJ1-2
Cable connector for two sensors

LCJ1-3
Cable connector for three sensors
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3.14 IdOil®-20 Oil Separator Alarm Control Unit

Ful󟿿ls�requirements�of�EN�858-1&2�
standards

The idOil-20 is an easy to use oil 
separator alarm control unit that 
oϑers�all�necessary�basic�features.�
It can be equipped with up to three 
diϑerent�types�of�idOil�sensors�that�are�
identi󟿿ed�automatically�with�a�one-touch�
commissioning feature.

• High liquid level alarm, when the liquid  
 level in the oil separator rises   
 excessively e.g. in an outlet blockage  
 situation.
• Oil layer thickness alarm, when the oil  
 separator’s full capacity for oil or petrol  
 has been reached.
• Sludge layer thickness alarm, when  
 the sludge layer in the bottom of the  
 separator has reached its maximum  
 level.
• Separator leakage alarm, when the  
 liquid level drops unexpectedly.

In these situations, an integrated alarm 
buzzer will sound, the display will show 
the alarm information and the relay(s) 
will switch.

Features

• Multi supply voltage
• Sensor combination with up to three  
� diϑerent�idOil�sensors
• Polarity-free sensor connection
• Automatic sensor and sensor type  
 detection
• Quick one-touch commissioning
• LED lights for alarms, sensor fault and  
 power
• Buzzer for alarm indication
• Two potential free relay outputs. One  
 for alarms and one for faults

Mounting Wall�mounting

Enclosure material Polycarbonate

Weight 750g

IP�classi󟿿cation IP65

LED Lights For alarms, sensor fault and power

Ambient temperature -30°C...+60°C

Supply voltage 100-240 V AC, 50/60 Hz

Supply power fuse Max. 10 A

Power consumption Max. 8 VA

Relay outputs 5 A, 250 V AC/30 V DC, 100 VA potential free  
changeover contracts, 2 pcs

EMC IEC/EN 61000-6-2
IEC/EN 61000-6-3

Electrical safety Class I, CAT II IEC/EN 61010-1, UL 61010-1 CAN/CSA-C 
22.2 NO. 61010-1-12

Ex-classi󟿿cation     II (1) G [Ex ia Ga] IIB

ATEX
IECEx

VTT 16 ATEX 018X
IECEx VTT 16.0005X

Exi interface values Uo - 14.5 v, Io = 78 mA, Po�-�367�mW,�R�=�243�Ω

Max values in IIB Co = 4.0 µF, Lo = 16.7 mH

Compatible sensors idOil-LIQ high liquid level sensor
idOil-OIL oil sensor
idOil-SLU sludge sensor

Accessories LCJ1-1 cable connector for one sensor
LCJ-1 cable connector for two sensors
LCJ1-3 cable connector for three sensors
LMS-SAS5 mounting set for one sensor

175

160

11
0

12
5

75

Dimensions (mm)
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3.15IdOil®-20 Oil Separator Alarm Control Unit

idOil-LIQ

idOil-OIL

idOil-SLU

Water

Sludge

Oil

For cable extension use 
cable connector(s).

idOil-20

Cable connectors

Cable connectors are used for cable extension 
between the sensors and the control unit. They 
are oil resistant, IP68 and suitable for ATEX 
Zone 0. Simple apparatus according to IEC/EN 
60079-11.
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LCJ1-1
Cable connector for one sensor

LCJ1-2
Cable connector for two sensors

LCJ1-3
Cable connector for three sensors

1

2

3

3

Sensor connection 
options up to three 
diϑerent�types�of�
idOil sensors.

Connectors 9, 11, 13

Connectors 10, 12, 14

Digital 
two wire 
sensor 
bus

Connection 
option 1

Connection 
option 2

Connection 
option 3

Connection 
option 4

Connection 
option 5

Connection 
option 6

Supply voltage 100-240 V AC
PE = Ground conductor
N = Neutral conductor 
L1 = Phase conductor

1

Supply voltage 100-240 V AC
Relay 1
3 = Common pole
4 = Opening pole when alarm
5 = Closing pole when alarm
Relay 2
6 = Common pole
7 = Opening pole when alarm
8 = Closing pole when alarm

2

Sensor connectors
9 = Sensor 1 connection 1
10 = Sensor 1 connection 2
11 = Sensor 2 connection 1
12 = Sensor 2 connection 2
13 = Sensor 3 connection 1
14 = Sensor 3 connection 2

3

Application Installation
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3.16 IdOil®-30 Oil Separator Alarm Control Unit

Ful󟿿ls�requirements�of�EN�858-1&2�
standards

idOil-30 is a control unit for oil separator 
alarm systems. It can be equipped with 
up�to�three�types�of�idOil�sensors.�With�
the idOil-30 and applicable Labkotec 
sensors following alarms can be 
monitored:

• High liquid level alarm, when the liquid 
 level in the oil separator rises   
 excessively e.g. in an outlet blockage  
 situation.
• Oil layer thickness alarm, when the oil  
 separator’s full capacity for oil or petrol  
 has been reached.
• Sludge layer thickness alarm, when  
 the sludge layer in the bottom of the  
 separator has reached its maximum  
 level.
• Separator leakage alarm, when the  
 liquid level drops unexpectedly.

In these situations, an integrated alarm 
buzzer will sound, the display will show 
the alarm information and the relay(s) 
will switch. idOil-30 can be connected 
locally to laptop/tablet/smartphone via 
WLAN�to�access�the�inbuilt�browser�user�
interface�for�further�con󟿿gurations�and�
settings.

Features

• Multi supply voltage
• Selectable sensor combination with up  
 to three sensors
• Polarity-free sensor connection
• Automatic sensor and sensor type  
 detection
• Quick one touch commissioning
• Display for system status and alarm  
 information
• Two�fully�con󟿿gurable�potential�free��
 relay outputs
• Alarm log
• Service and maintenance diary
• WLAN�connection�locally�between��
 control unit and laptop/tablet  
 smartphone to access the built in  
 browser user interface for settings and  
� con󟿿guration

Mounting Wall�mounting

Enclosure material Polycarbonate

Weight 780g

IP�classi󟿿cation IP65

Display 4 line monochrome LCD

Ambient temperature -30°C...+60°C

Supply voltage 100-240V AC, 50/60 Hz

Supply power fuse Max. 10 A

Power consumption Max. 12 VA

Relay outputs 5 A, 250 V AC/30 V DC, 100 VA
potential free changeover contacts, 2 pcs

EMC IEC/EN 61000-6-2
IEC/EN 61000-6-3

Electrical safety Class 1, CAT II IEC/EN 61010-1, UL 61010-1
CAN/CSA-C 22.2 NO. 61010-1-12

Ex-classi󟿿cation     II (1) G [Ex is Ga] IIB

ATEX
IECEx

VTT 16 ATEX 018X
IECEx VTT 16.0005X

Exi interface values Uo = 14.5 V, Io = 78mA, Po�=�367�mW,�R�=�243�Ω

Max values in IIB Co = 4.0 µF, Lo = 16.7 mH

Compatible sensors idOil-LIQ high liquid level sensor
idOil-OIL oil sensor
idOil-SLU sludge sensor

Accessories LCJ1-1 cable connector for one sensor
LCJ1-2 cable connector for two sensors
LCJ1-3 cable connector for three sensors
LMS-SAS5 mounting set for one sensor
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Dimensions (mm)
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3.17IdOil®-30 Oil Separator Alarm Control Unit

idOil-LIQ

idOil-OIL

idOil-SLU

Water

Sludge

Oil

idOil-30

For cable extension use 
cable connector(s).
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Application Installation

Settings,�con󟿿gurations�and�information�
via browser user interface

3

3

2

1

Connection 
option 1

Connection 
option 2

Connection 
option 3

Connection 
option 4

Connection 
option 5

Connection 
option 6

Connectors 9, 11, 13

Connectors 10, 12, 14

Digital 
two wire 
sensor 
bus

Polarity free sensor 
connection options with 
up to three any type of 
idOil sensors

Supply voltage 100-240 V AC
PE = Ground conductor
N = Neutral conductor 
L1 = Phase conductor

1

Supply voltage 100-240 V AC
Relay 1
3 = Common pole
4 = Opening pole when alarm
5 = Closing pole when alarm
Relay 2
6 = Common pole
7 = Opening pole when alarm
8 = Closing pole when alarm

2

Sensor connectors
9 = Sensor 1 connection 1
10 = Sensor 1 connection 2
11 = Sensor 2 connection 1
12 = Sensor 2 connection 2
13 = Sensor 3 connection 1
14 = Sensor 3 connection 2

3

• System status view with current alarms

Cable connectors

LCJ1-1
Cable connector for one sensor

LCJ1-2
Cable connector for two sensors

LCJ1-3
Cable connector for three sensors

• System status view with current alarms
• Date and time settings
• Language selection
• Alarms log, downloadable
• Inspection settings
• Write�inspection�notes
• Inspection diary, downloadable
• Customer data input for display
• Alarm settings
• Sensor�identi󟿿cation�and�naming
• Relay�con󟿿guration
• Software update
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3.18 IdOil®-D30 Oil Separator Alarm Control Unit

Dimensions (mm)

Ful󟿿ls�requirements�of�EN�858-1&2�
standards

idOil-D30 is a control unit for oil separator 
alarm systems. It can be equipped with 
up�to�three�types�of�idOil�sensors.�With�
the idOil-D30 and applicable Labkotec 
sensors following alarms can be 
monitored:

• High liquid level alarm, when the liquid 
 level in the oil separator rises   
 excessively e.g. in an outlet blockage  
 situation.
• Oil layer thickness alarm, when the oil  
 separator’s full capacity for oil or petrol  
 has been reached.
• Sludge layer thickness alarm, when  
 the sludge layer in the bottom of the  
 separator has reached its maximum  
 level.
• Separator leakage alarm, when the  
 liquid level drops unexpectedly.

In these situations, an integrated alarm 
buzzer will sound, the display will show 
the alarm information and the relay(s) 
will switch. idOil-D30 can be connected 
locally to laptop/tablet/smartphone via 
WLAN�to�access�the�inbuilt�browser�user�
interface�for�further�con󟿿gurations�and�
settings.

Features

• Multi supply voltage
• Selectable sensor combination with up  
 to three sensors
• Polarity-free sensor connection
• Automatic sensor and sensor type  
 detection
• Quick one touch commissioning
• Display for system status and alarm  
 information
• Two�fully�con󟿿gurable�potential�free��
 relay outputs
• Alarm log
• Service and maintenance diary
• WLAN�connection�locally�between��
 control unit and laptop/tablet/ 
 smartphone to access the built in  
 browser user interface for settings and  
� con󟿿guration

Mounting M36 DIN rail mounting

Enclosure material Lexan 940 (top), Noryl VO 1550 (base)

Weight 380g

IP�classi󟿿cation IP20

Display 4 line monochrome LCD

Ambient temperature -30°C...+60°C

Supply voltage 100-240V AC, 50/60 Hz

Supply power fuse Max. 10 A

Power consumption Max. 12 VA

Relay outputs 5 A, 250 V AC/30 V DC, 100 VA
potential free changeover contacts, 2 pcs

EMC IEC/EN 61000-6-2
IEC/EN 61000-6-3

Electrical safety Class 1, CAT II IEC/EN 61010-1, UL 61010-1
CAN/CSA-C 22.2 NO. 61010-1-12

Ex-classi󟿿cation     II (1) G [Ex is Ga] IIB

ATEX
IECEx

VTT 16 ATEX 018X
IECEx VTT 16.0005X

Exi interface values Uo = 14.5 V, Io = 78mA, Po�=�367�mW,�R�=�243�Ω

Max values in IIB Co = 4.0 µF, Lo = 16.7 mH

Compatible sensors idOil-LIQ high liquid level sensor
idOil-OIL oil sensor
idOil-SLU sludge sensor

Accessories LCJ1-1 cable connector for one sensor
LCJ1-2 cable connector for two sensors
LCJ1-3 cable connector for three sensors
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3.19IdOil®-D30 Oil Separator Alarm Control Unit

idOil-D30

idOil-LIQ

idOil-OIL

idOil-SLU

Water

Sludge

Oil

For cable extension use 
cable connector(s).

Application Installation

Settings,�con󟿿gurations�and�information�
via browser user interface

Cable connectors

• System status view with current alarms
• Date and time settings
• Language selection
• Alarms log, downloadable
• Inspection settings
• Write�inspection�notes
• Inspection diary, downloadable
• Customer data input for display
• Alarm settings
• Sensor�identi󟿿cation�and�naming
• Relay�con󟿿guration

LCJ1-1
Cable connector for one sensor

LCJ1-2
Cable connector for two sensors

LCJ1-3
Cable connector for three sensors
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L    N    PE
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Connection 
option 1

Connection 
option 2

Connection 
option 3

Connection 
option 4

Connection 
option 5

Connection 
option 6

Connectors 46, 48, 50

Connectors 47, 49, 51

Digital 
two wire 
sensor 
bus

Polarity free sensor 
connection options with 
up to three any type of 
idOil sensors

3

3

21

Supply voltage 100-240 V AC
1 = L, phase conductor
2 = N, neutral conductor
3 = PE, ground conductor

1

Relay output
Relay 1
19 = Common pole
20 = Opening pole when alarm
21 = Closing pole when alarm
Relay 2
22 = Common pole
23 = Opening pole when alarm
24 = Closing pole when alarm

2

Sensor connectors
46 = Sensor 1 connection 1
47 = Sensor 1 connection 2
48 = Sensor 2 connection 1
49 = Sensor 2 connection 2
50 = Sensor 3 connection 1
51 = Sensor 3 connection 2

3
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IdOil® Solar Oil Separator Alarm3.20

idOil Solar with 
beacon light

idOil Solar

Enclosure material Polycarbonate

Weight 8000g

IP�classi󟿿cation IP43 with two ventilation devices

Ambient temperature -30 °C...+60 °C

Supply voltage 11-17 V DC

Compatible sensors idOil-LIQ, idOil-OIL, idOil-SLU

Relay outputs 5 A, 30 V DC, 100 VA potential free, 2 pcs

EMC IEC/EN 61000-6-2
IEC/EN 61000-6-3

Electrical safety Class III, IEC/EN 61010-1, UL 61010-1 
CAN/CSA-C 22.2 NO. 61010-1-12

Overvoltage category

ATEX VTT 16 ATEX 018X

IECEx IECEx VTT 16.0005X

Ex-classi󟿿cation     II (1) G [Ex ia Ga] IIB

idOil Solar oil separator alarm

The idOil Solar is a solar powered oil separator 
alarm�for�oϑ-grid�areas.�It�can�be�equipped�with�
a beacon light and/or 3G modem.

In�an�alert�situation,�the�beacon�light�will�Àash�
and/or an alarm message will be sent to the 
user’s mobile phone. The idOil Solar control unit 
has the same features as the idOil-30. 



© SPEL Products, Lancaster Road, Shrewsbury, Shropshire, SY1 3NQ, England.  T. +44 (0)1743 445200  F. +44 (0)1743 465442  E. info@spelproducts.co.uk REV 06.20

3.21SPEL Automatic Closure Device (ACD)

The purpose of the automatic closure 
device (ACD) is to close the separator 
oϑ�automatically�when�the�maximum�
storage capacity of light liquid is 
attained.

The ACD is to ensure that in the event 
of a major spillage, pollutants do not 
pass into the drainage system; it 
should not be regarded as a substitute 
for an automatic alarm/monitoring 
system.

Prior to installation

Prior to installation the ACD retaining 
tube should be covered with polythene 
to prevent ingress of concrete etc., 
which would fall onto the ACD and 
upset its calibration.

Operation and maintenance

If�the�tank�should�󟿿ll�with�light�
liquid the ACD, which is calibrated 
for�a�speci󟿿c�gravity�of�0.85,�will�
automatically�fall�and�close�oϑ�the�
SPEL Puraceptor®.

Normally routine maintenance 
would include removing light liquid 
intercepted within the Puraceptor®. If 
a SPEL automatic alarm/monitoring 
system is incorporated, it will 
automatically indicate when the 
Puraceptor® should be emptied. Only 
in an emergency will the Puraceptor® 
󟿿ll�to�its�maximum�and�operate�the�
ACD.

In such an event the Puraceptor® 
should be completely sucked out and 
the ACD lifted out (see Maintenance 
Procedure – Ref: 5.5).

SPEL Puraceptor® class 1 separators  
two chamber models and full retention 
class 2 separators

Commissioning

After the tank has been installed, 
leave the water in.

1. Remove the ACD from the packing 
box, taking care not to cause 
damage.

2. Remove the retaining cap from 
the top of the retaining tube in the 
separator.

3. Insert the ACD into the retaining 
tube using the lifting eye provided, 
ensuring�it�Àoats�correctly�with�the�
Àoat�just�visible�above�the�water�
level.

4. Replace the retaining cap. This is 
to safeguard against the removal of 
the�Àoat�by�unauthorised�persons�
or rising above the tube under 
abnormal conditions.

Note: If the tank’s invert depth exceeds 1m 
it is advisable to remove the retaining cap 
prior to installation and only replace after 
inserting the ACD, if it is possible to do so 
from ground level.

SPEL Puraceptor® class 1 separators 
single chamber models

Models P004/1C to P050/1CSC.

Commissioning

After the tank has been installed, 
leave the water in.

1. Remove the ACD from the packing 
box, taking care not to cause 
damage.

2. Remove the retaining cap from 
the top of the retaining tube in the 
separator.

3. Insert the ACD into the retaining 
tube using the lifting eye provided. 
Allow it to sink to the bottom. 
The stainless steel retaining plate 
should�seat�on�the�base�Àange�
and the ACD attain its operating 
position as shown in the open 
position.

4. Replace the retaining cap. This is 
to safeguard against the removal of 
the�Àoat�by�unauthorised�persons�
or rising above the tube under 
abnormal conditions.

Note: If the tank’s invert depth exceeds 1m 
it is advisable to remove the retaining cap 
prior to installation and only replace after 
inserting the ACD, if it is possible to do so 
from ground level.

Larger Models

Where�the�ACD�is�already�positioned�
in the unit, proceed as follows:

1. Before putting any water in the 
tank, lift rope attached to ACD up 
to the next knot and hang it from 
the rope hook. This is now in the 
‘operating position’.

2. As soon as the water level in the 
tank is above the ACD, the rope 
must be removed altogether and 
the rope hook must be unbolted. 
Do not leave the rope hook 
attached to the shaft. Ensure the  
ACD automatically remains in the 
‘operating position’.

3.�Tape�up�or�󟿿ll�the�hole(s)�in�the�
shaft where the rope hook was 
attached�to�prevent�any�back󟿿ll�
seeping into the shaft.

Automatic closure device Type R (Retained)  
SPEL Puraceptor® class 1 separator (single 
chamber).

Automatic closure device Type F (Floating)  
SPEL Puraceptor® class 1 separators (two 
chamber) & full retention class 2 separators.

Initial operating
position of
automatic closure
device
(no oil present)

Automatic closure device
(closed position)

Automatic closure
device retaining tube

Water levelS/S lifting hook

Lockable retaining cap S/S lifting eye

ACD retaining tube

ACD operating
position

ACD closed position

Retaining stainless
steel plate

ACD closed position

Flow

Maintenance

Dependent upon site conditions 
it is advisable to remove the ACD 
periodically taking care not to raise 
it too quickly and damage the 
plastic/copper�Àoat.�Clean�from�
debris/silt to prevent premature 
closing. Check the seating in the 
base unit is free of debris/silt that 
could prevent proper closing in an 
emergency.
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3.22 SPEL Stormceptor® By-Pass Separators

Maintenance

The SPEL Stormceptor® by-pass separator is a well proven high quality factory made unit, designed and tested 
in accordance with the European Standard BS EN 858-1 and meets the requirements of the Environment 
Agency and the Construction Products Regulations.

SPEL Stormceptors® are designed for long term performance and with SPEL high volume coalescer units, low 
maintenance.
 
SPEL Stormceptor® by-pass separators are manufactured in class 1 and class 2 models and with or without 
silt capacity in accordance with BS EN 858-1. The range of models is listed in section 4 or on the SPEL 
Stormceptor® selection chart – available on request.

Chamber 1 Chamber 3Junction chamber 2

Chamber 1 Chamber 3Junction chamber 2

Flows according to nominal size 
(NSB)

The�polluted�surface�water�󟿿rst�enters�
the primary chamber where silt settles 
out and is retained. The fuel, oil and 
other pollutants lighter than water, 
rise�to�the�surface�and�are�eϒciently�
skimmed�oϑ�and�transferred�to�the�
separation chamber.

In�normal�conditions�all�the�Àow�is�
through the separation chamber, 
where the quiescent conditions 
allow the pollutants to separate out 
eϒciently.�Water�from�the�cleanest�
zone�in�the�separation�chamber�Àows�
through a coalescer unit, to remove 
smaller globules of oil, up to the 
junction chamber and thence to the 
outlet

Maintenance requirements

The SPEL automatic alarm/monitoring system will automatically warn you 
when the SPEL Stormceptor® requires emptying of light liquids, however, 
silt will accumulate and require removing at intervals depending on the site 
conditions.

We�recommend�the�SPEL�Stormceptor® is checked at 3, 6, or 12 monthly 
intervals to determine the depth of silt in the primary chamber.

Where�a�SPEL�automatic�alarm/monitoring�system�is�not�󟿿tted,�the�SPEL�
Stormceptor® should be checked at 3, 6, 12 monthly intervals, depending 
upon site conditions, to determine the depth of retained pollutants. 
When�the�depth�of�light�liquids�retained�has�reached�the�predetermined�
design level in accordance with the European Standard BS EN 858-1, or if 
excessive silt has accumulated, it should be emptied.

When�emptying�ensure�both�chambers�(primary�-�chamber�1�and�
separation - chamber 3) are emptied equally to prevent unequal pressure 
on the internal partition.

Chamber 1

The inlet connects directly into chamber 1 - the primary chamber where silt 
etc.�is�deposited�and�light�liquids�are�skimmed�oϑ�to�be�transferred�to�the�
main separation chamber, chamber 3.

Maintenance requires the removal of accumulated silt etc., checking the 
skim�pipe�is�not�blocked�and�removing�Àoating�debris.

Chamber 2

This is the junction chamber where the clean water passing out of the 
main�separation�chamber�and�the�storm�Àow�over�the�weir�from�the�
primary chamber meet and pass to the outlet. This chamber is an approved 
sampling point if samples are required for analysis. As it is mainly clean 
water�passing�though�the�chamber,�maintenance�is�con󟿿ned�to�checking�
the weir plate is free of debris.

Storm�Àows�above�NSB

During a storm the level in the primary 
chamber rises and the stormwater 
passes over the weir into the junction 
chamber and to the outlet.

The design keeps the turbulence 
within the separation chamber to a 
minimum which avoids disturbing the 
contaminants retained.

Chamber 3

The main separation chamber is where the light liquids are retained 
and in the case of class 1 Stormceptors®, where the coalescer units are 
incorporated.

If coalescer units are incorporated, these should be removed and cleaned 
in accordance with the requirements set out in Data Sheet ref. 3.23 steps 1 
to 5.

Retained light liquids should be removed from the top and any sediment 
from the bottom. Small Stormceptor® by-pass separators generally need to 
be completely emptied.

SPEL automatic alarm/monitoring system

If�a�SPEL�automatic�alarm/monitoring�system�is�󟿿tted�this�will�automatically�
signal when the Stormceptor® requires light liquids to be removed. If this 
system�is�󟿿tted�see�3.10�–�3.19.

When�emptying�take�care�not�to�damage�or�shift�the�probe�protection�tube�
situated in the access shaft of chamber 3.
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3.23SPEL Stormceptor® By-Pass Separators

A wide range of SPEL Stormceptor® class 1 by-pass separators is available incorporating coalescer unit/s for small to 
large catchment areas. 

When�emptying�ensure�both�chambers�(primary�–�chamber�1�and�separation�–�chamber�3)�are�emptied�equally�to�
prevent unequal pressure on the internal partition.

Manhole access 1 

This is the access to the primary chamber for removal of silt, the inspection of the skim pipe and clearing of any 
Àoating�debris.

Manhole access 2

This�provides�access�to�the�junction�chamber�which�is�suitable�as�a�sampling�point�for�the�󟿿nal�discharge.

Manhole access 3 & 4 (larger models)

These provide access for the inspection, the removal and reinsertion of the coalescer units and the removal of 
hydrocarbons and silt. 

The SPEL automatic alarm/monitoring system probe is generally situated at the base of this access shaft (see section 
on alarms).

Manhole 1
Access to primary chamber 
for removal of silt Skim pipe/duct: check 

for debris - keep clear

Manhole 2 
Junction chamber 
and sampling point Weir

Manhole 3 or more 
Access to coalescer 
units

Guide rails 
and lifting 
handle/chain

Manhole 5 
Main Access point 
to the oil retention 
chamber

SPEL automatic 
alarm/monitoring 
system in shaft 
(see section).

Stabilising chocksCoalescer unit/s

Hydrocarbons

Silt chamber

Maintenance Access

Main separation chamber

SPEL Stormceptor® class 1 by-pass separators 400, 500 & 600 Series
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SPEL Puraceptor® Class 1 Separators3.24

Maintenance

SPEL Puraceptor® class 1 separators

The SPEL Puraceptor® class 1 separator is available in 
single chamber or two chamber models.

Single chamber models (Figure 1)

These incorporate a coalescer unit and an automatic closure 
device type ‘R’. For maintenance see 3.20.

Two chamber models (Figure 2)

The maintenance procedure for the SPEL Puraceptor® 
class 1 two chamber models is detailed on sheet 3.20.

SPEL automatic
alarm/monitoring
system for light
liquids

Coalescer
retaining/lifting
handle

Light liquid/water
level probe

FUEL/OIL

WATER

Automatic
closure device

Silt baffle
plate

Stainless steel
coalescer unit

Maximum light liquid depth
when automatic valve is closed

Delivery tube
for automatic

closure device

Automatic
closure device

SPEL automatic
alarm/monitoring
system (supplied

when required) Stub access shaft

Vent pipe
connection

Sampling point
with screw cap

OutletInlet

Coalescer unit

Figure 1

Figure 2

Maintenance requirements

The SPEL automatic alarm/monitoring system will automatically warn you when the SPEL Separator requires emptying 
of light liquids. See ref. 3.10 – 3.19. However, silt will accumulate and require removing at intervals depending on the 
site conditions.

We�recommend�the�SPEL�Separator�is�checked�at�3,�6�or�12�monthly�intervals�to�determine�the�depth�of�silt�in�the�
primary chamber.

Separators must be provided with a remote device to provide visual and audible warning when the level of oil reaches 
90 per cent of the oil storage volume (V) under static liquid level conditions. This automatic warning device indicates 
that�the�separator�is�in�need�of�immediate�emptying�for�it�to�continue�to�work�eϑectively.
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3.25SPEL Puraceptor® Class 1 Separators

Maintenance

Maintenance procedure

The SPEL automatic alarm/
monitoring system will 
automatically warn you when the 
Puraceptor® requires emptying. 
See�3.10�–�3.19.�Where�a�SPEL�
automatic alarm/monitoring system 
is�not�󟿿tted,�SPEL�Puraceptors® 
should be checked at three, six or 
twelve-monthly intervals depending 
on site conditions, to determine the 
depth of retained pollutants and silt 
in both chambers and the correct 
operating of the ACD (automatic 
closure�device).�When�the�depth�of�
the oil/fuel retained has reached 
the predetermined design level, in 
accordance with BS EN 858-1, it 
should be emptied.

Important�Note:�When�emptying,�
ensure both chambers are emptied 
equally starting with the oil 
retention chamber and then the 
coalescer chamber and back again 
until empty.

STEP 6 STEP 3

Gully

Tanker desludging

Automatic
closure
device

Stainless steel
coalescer unit

Sampling point

Retaining cap

Lifting eye

WATER

OIL

Oil/silt retention
chamber (Chamber 1)

SILT

Float guide tube Coalescer chamber
(Chamber 2)

Coalescer unitBaffle

Foam insert

STEP 5

Automatic
alarm

Washing out
foam insert

STEP 1 STEP 4
(if necessary)

STEP 2

Step 1: Coalescer unit

Use the lifting handle or unclip the 
retaining clip for the wire rope and 
lift the coalescer unit out of the tank 
and place ahead of the Puraceptor®.

Step 2: Cleaning foam insert

Remove foam insert and wash with 
normal water pressure ensuring 
the dirty water runs into the 
Puraceptor®.

Step 3: Sucking out oil/fuel and 
silt

Suck�oϑ�the�retained�oil�from�
both chambers of the Puraceptor® 
and then the silt deposited on the 
bottom,�leaving�suϒcient�water�to�
ensure�the�ACD�remains�Àoating.

Step 4: Sucking out complete 
contents (if necessary)

If the quantity of pollutants exceeds 
recommended levels, the complete 
contents of the Puraceptor® may 
need to be removed.

After sucking out completely, remove 
the ACD in the ACD retaining tube 
by�󟿿rst�removing�the�retaining�cap�
(this is to safeguard against the 
removal�of�the�Àoat�by�unauthorised�
persons).

Then, by means of a pole with a 
hook, lift out the ACD using the 
lifting�eye�on�the�Àoat.�Check�the�
seating at the base of the retaining 
tube is free of debris/silt that could 
prevent�the�ACD�closing�oϑ�in�an�
emergency.

Step 5: Re-insert coalescer unit 
and ACD

Re-insert the foam insert into the 
stainless steel coalescer unit and 
re-insert the coalescer unit into the 
Puraceptor®. Re-clip the wire rope 
or location pin as provided with the 
SPEL lifting/locating/locking system 
(see 3.7).

Partially�󟿿ll�the�Puraceptor® with 
clean water to ensure the ACD when 
re-inserted�remains�Àoating.�Check�
the ACD is not damaged and the 
closure plate is clean. Re-insert the 
ACD.

Finally�check�the�ACD�is�Àoating�and�
the retaining cap has been replaced 
to safeguard against its removal by 
unauthorised persons, unless depth 
of tank precludes doing so from 
ground level. 

ACD�closes�oϑ�in�emergency�due�
to oil spill

If�the�ACD�closes�oϑ,�the�oil/
fuel spill needs to be removed by 
a�suction�tanker.�With�a�single�
chamber model, the complete 
contents will need to be removed 
in�order�to�release�the�ACD.�With�
the two chamber models, insert the 
suction�hose�into�the�󟿿rst�chamber�
(oil/silt retention chamber) and then 
the head in the second chamber will 
normally provide a back pressure 
and automatically release the ACD.

Precaution: never try to pull the 
ACD�oϑ�its�seating�by�force.

Step 6: SPEL automatic alarm
/monitoring system

The SPEL automatic alarm/
monitoring system probe should be 
lifted out of the probe protection 
tube, wiped clean and re-inserted.
The system should now be reset 
according to instructions.  
See 3.10 – 3.19.

SPEL Puraceptor® separator - two chamber model

STEP 1 & 2 STEP 3STEP 6 STEP 4 STEP 5
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SYMBOLS 

Warning / Attention 

 
Device is protected by double or reinforced insulation 
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1 GENERAL 

GA-1 is an alarm device for monitoring the thickness of the grease layer 
accumulating in a grease separator.  

The system consists of GA-1 control unit, GA-SG1 sensor and a cable 
joint. 

 

 

 

Figure 1. Grease separator supervision with GA-1 alarm 
device 

GA-SG1 sensor is installed into the grease separator and it supervises 
thickness of grease layer. 

The LED indicators, push button and interfaces of the GA-1 control unit 
are described in figure 2. 

 

 
 

Figure 2. GA-1 control unit – features 
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2 INSTALLATION 

2.1 GA-1 control unit 

GA-1 control unit can be wall-mounted. The mounting holes are located 
in the base plate of the enclosure, beneath the mounting holes of the 
front cover. 

The cover of the enclosure must be tightened so, that the edges touch 
the base frame. Only then does the push button function properly and 
the enclosure is tight. 

Before installation, please read the safety instructions in chapter 6! 

 

 

 
Figure 3. GA-1 alarm device installation. 
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2.2 GA-SG1 sensor 

GA-SG1 sensor should be installed as described in figure 3. 

The sensor gives an alarm latest when it is wholly immersed in grease. 

Please check the correct installation depth also from the instructions of 
the grease separator. 

2.3 Installation Accessories  

The delivery includes a cable joint (figure 4), fixing accessories (figure 
5) for installation of the control unit and the sensor. In figure 6 is an 
installation example of cable with suspension hook. 

Connections of the sensor cable inside the cable joint are explained in 
figure 3. If shielded cable is used cable shields and possible excess 
wires need to be connected to the same point in galvanic contact.  

IP rating of the cable joint is IP68. Make sure, that the cable joint is 
closed properly. 

 
Figure 4 Cable joint  

 

 

  

Figure 5. Fixing accessories 

  

Figure 6. Cable 
installation example 
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3 OPERATION 

The operation of the alarm device should be checked always after the 
installation. Also check the operation always when emptying the 
separator or at least once every six months. 

Functionality test 1. Immerse the sensor into water. The device should be in normal mode. 
 2. Lift the sensor up in air or grease. A grease alarm should be generated 

(see chapter 3.1 for more detailed description). 
3. Clean up the sensor. 

 4. Immerse the sensor back into water. The alarm should go off after a 
delay of 10 sec.  

A more detailed description of the operation is provided in chapter 3.1. 
If the operation is not as described here, check connections and 
cabling. If necessary contact a representative of the manufacturer. 

3.1 Modes of operation 

Normal mode – no alarms Sensor is totally immersed in water. 
   Mains LED indicator is on. 
 Other LED indicators are off. 
 Relay is energized. 
  

Grease alarm Sensor is immersed in grease. (the sensor gives an alarm latest when it is 
wholly immersed in grease). 

   Mains LED indicator is on. 
 Grease Alarm LED indicator is on. 
 Buzzer on after 10 sec delay. 
 Relay de-energize after 10 sec delay. 
 (Note. The same alarm takes place when GA-SG1 sensor is in the air.) 
  
 After removal of an alarm, the Grease Alarm LED indicator and buzzer 

will be off, and relay will be energized after 10 sec delay. 
  

Fault alarm Sensor cable break, short circuit or a broken sensor. 
   Mains LED indicator is on. 
 Sensor circuit Fault LED indicator is on after 10 sec delay. 
 Buzzer is on after 10 sec delay. 
 The relay de-energize after 10 sec delay. 
  

Reset of an alarm When pressing the Reset/Test push button. 
   Buzzer will go off. 
 Relay and LED indicator will not change their position until the alarm or 

fault situation is removed. 
 If the buzzer is not reset, it goes off automatically after three days. 
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TEST FUNCTION 

Test function provides an artificial alarm, which can be used to test the 
function of the GA-1 alarm device and the function of other equipment, 
which are connected to GA-1 via its relay. 

Attention! Before pressing the Reset/Test button, make sure that the 
change of relay status does not cause hazards elsewhere!  

 

Normal situation When pressing the Reset/Test push button: 
   Grease Alarm and Fault LED indicators are immediately on. 
 Buzzer is immediately on. 
 Relay de-energize after 2 sec of continuous pressing. 
  
 When the Reset/Test push button is released: 
   LED indicators and buzzer go immediately off. 
 Relay energize immediately. 
  

Alarm on When pressing the Reset/Test push button for the first time: 
   Buzzer will go off. 

 When pressing the Reset/Test push button after that: 

 Fault LED indicator is immediately on. 
 Grease Alarm LED indicator remains on. 
 Buzzer remains on. If it has been reset earlier, it will return to be on. 
  
 When the Reset/Test push button is released: 
   The device returns right away to the preceding status. 
  

Fault alarm on When pressing the Reset/Test push button: 
   The device does not react to the test at all. 
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4 TROUBLE-SHOOTING 

Problem: No alarm when sensor in grease or air, or the alarm will not go off 

Possible reason: Sensor is dirty. 
 

To do: 1. Clean-up the sensor and check the operation again. 

  

 The following operations must be performed only by a qualified 
electrician! 

Problem: MAINS LED indicator is off 

Possible reason: Device doesn’t get supply voltage. 
 

To do: 1. Check that power separation switch is not switched off. 

 2. Measure the voltage between poles N and L1. It should be 230 VAC + 
10 %. 

  

Problem: FAULT LED indicator is on 

Possible reason: Current in sensor circuit too low (cable break or out of connector) or too 
high (cable in short circuit). The sensor might also be broken. 
 

To do: 1. Make sure, that the sensor cable has been connected correctly to the 
GA-1 control unit. 

 2. Measure the voltage separately between the poles 7 and 8. The 
voltages should be between 7,0 - 8,5 V. Note! The voltage alternates 
between the sensor connectors in 1 second intervals. 

 3. Measure sensor current when the sensor is in the air or in grease.  
The measured current should be 7,0 – 8,5 mA.  

 4. Measure current when the sensor is in the water. Measured current 
should be 2,5 – 3,5 mA 

  
If the problem can not be solved with the above instructions, please 
contact Labkotec Oy’s service. 
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5 REPAIR AND SERVICE 

The sensor should be cleaned and the operation should also be tested 
when emptying or maintaining the grease separator or at least once 
every six months. The easiest way to check the operation is to lift the 
sensor up in the air and to put it back to the separator. The operation is 
described in chapter 3. 

For cleaning, a mild detergent (e.g. washing-up liquid) and a scrubbing 
brush can be used. 

In case of queries, please contact Labkotec Oy’s service: 

service@labkotec.fi. 

6 SAFETY INSTRUCTIONS 

The device does not include a mains switch. A two pole mains switch 
(250 VAC 1 A), which isolates both lines (L1, N) must be installed in the 
main power supply lines in the vicinity of the unit. This switch facilitates 
maintenance and service operations and it has to be marked to identify 
the unit. 

If opening of housing’s cover is needed, only a qualified electrician is 
allowed to install or to maintain the device.  

If the device is used against the manufacturer’s instructions, the 
protection provided by the device may be damaged. 

The device is not allowed to install in hazardous areas. 
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7 TECHNICAL DATA 

GA-1 control unit 

Dimensions 125 mm x 75 mm x 35 mm (L x H x D) 

Weight 250 g 
Package 0,8 kg (control unit + sensor + cable joint) 

Enclosure IP 65, material polycarbonate 
Cable glands adjustment range is 6 – 10mm 

Operation temperature -30 ºC…+50 ºC 

Supply voltage 230 VAC ± 10 %, 50/60 Hz 
The device is not equipped with a mains switch 

Power consumption 5 VA 

Sensors GA-SG1 sensor 

Relay output Potential-free relay output 
250 V, 5 A 
Operational delay 10 sec. Relay de-energize at trigger point.  

Electrical safety IEC/EN 61010-1, Class II   , CAT II 

EMC 
Emission 
Immunity 

 
IEC/EN 61000-6-3 
IEC/EN 61000-6-1 

Manufacturing year: 
Please see the serial 
number on the type plate 

xxx x xxxxx xx YY x 
where YY = manufacturing year 
(e.g. 14 = 2014) 

 

GA-SG1 sensor 

Principle of operation Capacitive 

Material POM, PUR, AISI 316 

Weight 350 g 
(sensor + fixed cable) 

IP-classification IP68 

Operation temperature 0 ºC…+90 ºC 

Cable Fixed cable 2 x 0.75 mm2. Standard length 5 m, other lengths 
optional. The max. length of the fixed cable is 15 m, can be 
extended. Maximum cable loop resistance is 75 Ω. 

EMC 
Emission 
Immunity 

 
IEC/EN 61000-6-3 
IEC/EN 61000-6-1 

Manufacturing year: 
Please see the serial 
number from the bottom of 
sensor 

GAxxxxxYY 
where YY = manufacturing year 
(e.g. 14 = 2014) 

 

  

         Figure 7. GA-1 control unit 
 

Figure 8. GA-SG1 
sensor  
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SPEL Grease/Fat Separators 

 
 
 
Introduction 
Grease separators are used to remove fat and grease from waste water. This 
is often essential to eliminate incidents of drain blockages caused by the 
waste from catering establishments. The operation of septic tanks, pumps, 
and sewage treatment systems will also be improved by removing the fat and 
grease from the effluent. 
 
Siting and Installing the Tank 
The tank should not be installed near a road or driveway, where it could be 
subjected to high external loads, unless the installation is designed to 
withstand such loadings so they are not transferred to the tank shell. 
 
Where the tank is to emptied using a tanker, it should be sited within 30m of a 
vehicle access provided that the invert level of the septic tank is no more than 
3m below the level of the vehicle access. This distance may need to be 
reduced where the depth to the invert of the tank is more than 3m. There 
should also be a clear route for the hose such that the tank can be emptied 
and cleaned without the contents being taken through a dwelling or place of 
work. 
 
Adequate ventilation of the tank and the inlet pipework must be provided to 
prevent the accumulation of fermentation gases. 
 
For full installation instructions concerning tank specification handling and 
burial please consider our supplied installation guidelines, Sec4. 
 
Operation 
Please refer to a supplied drawing.  Contaminated water flows into the tank 
through the inlet pipe.  Heavy deposits will settle on the bottom of the 
chamber and light contaminants will mostly float on top of the water.  Cleaner 
water flows through to the second chamber where water is allowed to pass 
out of the tank taken from the cleanest part of the chamber. 
 
Maintenance 
Grease, sludge and other fatty effluents remain in the tank until removed by a 
specialist cleansing or waste disposal contractor.  The tank must be emptied 
periodically of retained grease, sludge and other fatty effluents.  Other than 
this action SPEL Grease separators are essentially maintenance free, 
however, it is not possible to predict site specific maintenance requirements.  
SPEL tank shells usually carry a 25-year warranty. 
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Alarm Options 
SPEL can provide a range of alarms to suit your needs. 
 
Access 
SPEL Grease separators have good access to both chambers for period 
emptying of retained grease, sludge and similar fatty effluents.  Access is 
made in each case through a circular access shaft of 600mm diameter at the 
crown of the chamber.  
 
Emptying Period 
Periods between emptying will have to be determined depending on site 
conditions but normally at least twice a year. 
 
Emptying Procedure 
Typically the contents of the chambers will be sucked out by a specialist 
cleansing or waste disposal contractor.  Both light and heavy deposits should 
be removed at this time.  A Large hose is usually lowered down into the 
chamber through the access shaft.  As the contents are sucked out care 
should be taken to ensure that both chambers contents are reduced equally.  
If one chamber is allowed to contain too great a quantity of fluid in comparison 
with the other chamber damage to the dividing baffle wall may result.  
Following removal the tank should be re-charged with clean water. The 
removed contents should be disposed of by the specialist contractor. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The contents of this document are supplied for general guidance only.  SPEL Products can 
accept no liability for harmful incidents that arise as a result of the contents of this document.  
It is not possible for SPEL Products to predict site specific operational or maintenance 
requirements. 

 



Vortex Flow Control

Operation & Maintenance Instructions

Item: Crown Radial Type Vortex Flow Control Unit

Operation
The Vortex Flow Control unit is a surface water regulator. It is entirely self activating and
requires no manual intervention

Maintenance
The unit requires no routine maintenance
In the event of a blockage, it can be removed after the system has been drained down by
pulling on the lifting cable located at the access

Inspection
The chamber containing the unit should be inspected in line with normal practice. Any
debris or silt should be removed
Any visible fixing bolts should be checked. If an internal blockage is suspected
the vortex unit can be removed and inspected internally through the inlet or outlet hole
The unit must be replaced and securely fitted before the unit becomes operational

Crown Water Systems
Index House

Ascot
SL5 7ET

Tel 01344 886996
Fax 01344 885986
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Response to: Developer  e-mail:  Viktor Nemeth <VNemeth@glanvillegroup.com> 

Planning Ref:  Our Ref: SU06SW/ 400 Our 
Email:   

planning.liaison@wessexwater.co.uk 

Proposal: Drive Through  

Location: Devizes, HortonRd SN10 2JG DATE 26.11.2025  

 
Thank you for your pre-development enquiry. Extracts from our records showing the approximate location of 
our apparatus within the vicinity of the site are attached.  
 
We have reviewed documents submitted in support of the enquiry. We have following comments to make: 
 
Foul Drainage 
 

Foul Sewerage – Point of Discharge  

Wessex Water will accommodate domestic type foul flows in the public foul sewer with connections made on a 

size for size basis, Developers fund the cost of connecting to the nearest ‘size for size’ sewer and Wessex 

Water will manage the sewer network to accommodate foul flows from granted development. We fund this 

through our infrastructure charging arrangements. 

The nearest suitable size for size point of discharge is the 300mm dia Public Combined Sewer in London 

Road. 

The point of connection to the public foul network is by application and agreement and Wessex Water will 

accommodate domestic type foul flows in the public foul sewer with connections made on a ‘size for size’ 

basis, Developers fund the cost of connecting to the nearest ‘size for size’ foul sewer and Wessex Water will 

manage the foul sewer network to accommodate foul flows from granted development. We fund this through 

our infrastructure charging arrangements. 

Separated systems of drainage are required: Wessex Water will not accept surface water or land drainage 

flows to the public foul sewer and treatment works, either directly or indirectly.  

Surface Water Drainage (rainwater falling onto, and running off, impermeable surfaces)  

Surface water must be disposed of via the SuDS Hierarchy which is subject to Building Regulations and 

NPPF.  

No surface water runoff, land drainage or ground water will be accepted into a public sewer that carries 

sewerage, either directly or indirectly.  

The National Planning Policy Framework (NPPF) mandates that Sustainable Drainage Systems (SuDS) must 

be incorporated into new developments to manage surface water runoff, mitigate flood risks, and provide 

additional benefits, including enhanced water quality and green spaces.  

In line with the drainage hierarchy outlined in Approved Document H of the Building Regulations, Planning 

Practice Guidance, and the necessity to address water scarcity, all surface water runoff should aim to be 

discharged as high up the following hierarchy as feasible:  

• Rainwater reuse through harvesting or greywater recycling  

• An adequate soakaway or other infiltration system  

• A hybrid solution involving infiltration and discharge to a surface water body  

• Discharge directly to a surface water body (e.g., an ordinary watercourse)  

• Discharge to a surface water sewer, highway drain, or other drainage system  

Wessex Water statement on surface water discharge can be accessed via the following link: : 

https://developerservices.wessexwater.co.uk/media/m4rjrfmg/wwds-dev063p-rainwater-drainage-

policy.pdf 

https://developerservices.wessexwater.co.uk/media/m4rjrfmg/wwds-dev063p-rainwater-drainage-policy.pdf
https://developerservices.wessexwater.co.uk/media/m4rjrfmg/wwds-dev063p-rainwater-drainage-policy.pdf
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Review of the submitted information in support of this application indicates that it is proposed to discharge 3l/s 

into the public surface water sewer. This is not acceptable for following reasons: 

• no compliance with Surface Water Discharge Hierarchy  

• There is no evidence of water reuse or soakaway testing 

• The 3l/s is not acceptable – this rate seems extremely high for such a small site 
 
Review of our mapping indicates that the site is located in the area with high infiltration potential. 

 
 
No drainage strategy has been submitted in support of this application. 
 
 
Adoption  
Wessex Water can adopt SuDS features as part of a surface water sewer network, SuDS schemes will be 
required to have full S104 technical approval and full planning approval before construction work begins. All 
drainage design requirements for the site (discharge rates, attenuation, climate change etc.) must be agreed, 
in consultation with the Local Planning Authority / Lead Local Flood Authority, prior to the submission of a 
formal S104 application. Adoption is by agreement with Wessex Water. More detailed information and 
guidance for adoptable standards can be found on our Developer Services Web Pages Sector guidance on 
sewerage and water adoption agreements (wessexwater.co.uk) 

 
Water Supply 
 Wessex Water will provide a point of connection for new water mains to be laid into the development site, 
either through a Section 41 agreement or a self-lay arrangement. 
 
There is 4” (in Horton Road) and 450mm (in London Road) distribution in the vicinity of the site from which a 
suitable point of connection could be made. 
 
Developers may connect to our water network on a size for size basis at their cost and Wessex Water will 
undertake any network reinforcement that may be required to accommodate granted development, this is 
funded through our infrastructure charging arrangements.  
 
Upon grant of planning Wessex Water will undertake a modelling exercise to determine the impact on our 
network and manage any necessary improvements. 
 
For more details and guidance for applying to connect to our networks please see our website: 
https://www.wessexwater.co.uk/services/building-and-developing/building-multiple-properties-or-
largedevelopments 
 
 
New Appointments and Variations (NAVs)  
The NAV Market enables developers to choose their water or sewerage undertaker for a specific geographic 
area. For developers wishing to consider an alternative supplier or seeking further information, a full list of 

https://www.wessexwater.co.uk/services/building-and-developing/building-multiple-properties-or-largedevelopments
https://www.wessexwater.co.uk/services/building-and-developing/building-multiple-properties-or-largedevelopments
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appointees and further guidance can be found on the Developing a new site (wessexwater.co.uk) and 
Ofwat  website.  
 
If you are making a NAV enquiry, there is a Wessex Water dedicated wholesale team that deal with NAV 
enquiries. Full details are on our website including guidance notes, our policy and contact details 
https://developerservices.wessexwater.co.uk/new-appointments-and-variations 
 
I trust that you will find the mapping and initial comments of use. 
 

Note:   These comments are based upon known circumstances prevailing at the time of writing.  A 

review of the contents of this email is required where 18 months or more have elapsed since issue 

or in the light of significant changes likely to impact upon the response (e.g. changes in 

development numbers or phasing).  Please email review requests to 

planning.liaison@wessexwater.co.uk 

 

 

https://developerservices.wessexwater.co.uk/new-appointments-and-variations
mailto:planning.liaison@wessexwater.co.uk
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