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1.0 SCHEDULE OF MAINTENANCE

1.1 Brief

1.1.1 This maintenance plan has been prepared to support an application for the discharge of
Condition 9 of Planning Permission 21/2747/FUL, in regard to the drainage strategy for the
approved development at St Joan of Arc School.

1.1.2 This document should be read alongside the approved Flood Risk Assessment (Ref: 12970-
R01-CRH-XX-XX-RP-C-0001 P03) and approved drainage plan PSBP2-186-12970-CRH-XX-00-
DR-C-5050 P4.

1.2 Introduction

1.2.1 The maintenance of the drainage features and components is vital to ensuring that they work
as efficiently as they set out to do. Maintenance activities can be broadly defined as:

 Regular maintenance – basic tasks carried out regularly.

 Occasional maintenance – tasks that are required periodically but on a much less
frequent basis.

 Remedial maintenance – tasks required when a fault needs rectifying and often includes
unforeseen or exceptional events.

1.2.2 The following sections set out the maintenance requirements of the drainage features for the
site. A summary of the intended function for each drainage device is prefixed to the
maintenance requirements for clarity.

1.2.3 The drainage system should be monitored on a 3-month basis. This monitoring is intended to
inform any maintenance requirements and can then be adjusted to reflect findings.  Monitoring
will be by the onsite school maintenance operative/supervisor overseeing general maintenance
of the facilities.

1.2.4 During heavy storm events, some minor flooding of the drainage network may be experienced,
as is currently the case for the school facilities.

1.2.5 During construction, vehicles and equipment not directly involved with the works are to be
kept away from the existing moat. Silt fences, staged excavation works and temporary
drainage swales/bunds to divert runoff away from exposed areas should be considered and
utilised, as appropriate, to manage the risks associated with, and to intercept the discharge
of, sediment laden runoff prior to its discharge to the nearby moat. Excavations for the
attenuation tank should aim to be undertaken in times of dry weather where possible, to
prevent mobilisation of sediments during rainfall events. Silt management is important during
construction to minimise the risk of mobilising and transfer of silt to downstream waterbodies.

1.3 Maintenance Responsibility

1.3.1 Responsibility for ongoing maintenance and upkeep for the site including the drainage system
will rest with the St Joan of Arc School maintenance team and their appointed agents.
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1.3.2 The drainage network within the curtilage of the school is to remain private and under the
control of St Joan of Arc School.

1.4 Existing Moat

1.4.1 There is an existing moat running along the middle of the school site. The moat primarily
serve to convey water from the existing buildings, main access roads, car parking areas as
well as now serving as discharge point for the new drainage system (pumped system) for the
school extension. The moat provides water quality improvement to runoff and an element of
attenuation (storage) in large storm events. There is an existing lake to the south of site into
which the site discharges.

1.4.2 A grille is proposed for the outfall from the moat to minimise the risk of small debris entering
the downstream pipe. The grille is to have an overflow system. The grille is to be in accordance
with CIRIA’s Culvert, Screen and Outfall Manual (C786).

1.4.3 Table 1 below shows the operation and maintenance requirements for the moat, taken from
the CIRIA C753 SuDS Manual.

Table 1: Operation and maintenance requirements for watercourses (CIRIA C753, 2015)

Maintenance
Schedule

Required Action Typical Frequency

Regular
maintenance

Remove litter and debris Monthly, or as required
Cut grass around the edges - to
retain grass height within
specified design range

Monthly (during growing season),
or as required

Manage other vegetation and
remove nuisance plants

Monthly at start, then as required

Inspect inlets, outlets and
overflows for blockages, and
clear if required

Monthly

Inspect vegetation coverage Monthly for 6 months, quarterly
for 2 years, then half yearly

Inspect inlets for silt
accumulation, establish
appropriate silt removal
frequencies

Half yearly

Inspect manholes and catchpits
for blockages and failure.

Half yearly

Inspect existing moat and
remove any new self-seeded
saplings/seedlings to prevent
tree growth

Quarterly

Outfall pipe jetting/ rodding Annual clearing, after fall to
remove any potential blockages
from leaves and other small
debris

Occasional
maintenance

Inspect outlet/ grille and remove
any debris and leaves

As required prior to forecast
heavy rainfall event or following
heavy rainfall events
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Remedial
actions

Repair erosion along the bank or
other damage by re-turfing or
reseeding

As required visual inspection to be
carried out half yearly

CCTV survey of outfall and any
pipe repair

As required following report of a
blockage to return outfall to
serviceable condition

Relevel uneven surfaces and
reinstate design levels

As required - visual inspection to
be carried out half yearly

Remove and dispose of oils or
petrol residues using safe
standard practices

As required - visual inspection to
be carried out half yearly

1.5 SDS GEOlight Attenuation Tank

1.5.1 SDS GEOlight storage tank system has been used to provide attenuation and installed as per
the manufacturer’s recommendation.

1.5.2 Table 2 below shows the operation and maintenance requirements for the attenuation tanks,
taken from the CIRIA C753 SuDS Manual. All actions should be undertaken in line with the
supplier’s guidance and where necessary undertaken by suitably qualified operatives.

Table 2: Operation and maintenance requirements for attenuation storage tanks (CIRIA C753, 2015)

Maintenance Schedule Required Action Typical Frequency
Regular maintenance Inspect and identify any

areas that are not operating
correctly. If required, take
remedial action

Monthly for 3 months, then
annually

Remove debris from the
catchment surface (where it
may cause risks to
performance)

Monthly

Remove sediment from
catchpits/ gullies/ sumps.

Annually, or as required

Occasional maintenance Removal of sediment from
tank distributor pipe via
jetting and vacuum
pumping (if appropriate)

As required

Remedial actions Repair/rehabilitate inlets,
outlet, overflows and vents

As required

Monitoring Inspect/check all inlets,
outlets, vents and overflows
to ensure that they are in
good condition and
operating as designed

Annually

Survey the pipe distribution
system for silt
accumulations-up and
remove if necessary

Every two years or as
required

1.6 Proprietary Treatment Systems

1.6.1 The proprietary treatment systems include conventional pipework, gullies, catchpits,
manholes, flow control and ACO channels.
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1.6.2 The maintenance schedule for the aforementioned components has been adopted from the
SuDS Manual C753 and are summarised in Table 3.

Table 3: Maintenance and Operation of Proprietary Treatment Systems (CIRIA C753, 2015)

Maintenance Schedule Required Action Typical Frequency
Regular maintenance Remove litter and debris Monthly (or as required)

Monitoring Inspect monthly
Check flow control device
and other mechanical parts –
grease and keep clear of
debris and other obstructions

Half yearly

Occasional maintenance Sediment management Annually or as required
when buildup of sediment
is noticeable. All silt
removed from drainage
features should be
responsibly disposed of

Remedial maintenance Structure
rehabilitation/repair

As required based on the
results of monitoring

Replace flow control device
and other mechanical device

Subject to regular
monitoring and
maintenance – if
mechanical device shows
sign of corrosion or
serviceability, impaired
device to be replaced based
upon original specification

1.7 Foul Water Pump System and Emergency Storage Tank

1.7.1 The SPEL pumping station and storage tank is to be installed and maintained in line with
SPEL’s requirements. General pumping station maintenance is summarised in Table 4,
however, the supplier’s specific maintenance recommendations and service agreement should
be followed.

Table 4: Maintenance and Operation for pumps

Maintenance
Schedule

Required Action Typical Frequency

Regular
maintenance

Remove solids debris (rags and
other non-biodegradable debris)

Monthly (or as required)

Monitoring Inspect monthly

Pump service Annually or as specified by supplier

Control Panel – electrical testing Annually

Occasional
maintenance

Check floats, alarms, vents and
telemetry

Annually or as specified by supplier

Remove sediment from pumping
chamber and tank

Half yearly or as required
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Empty/flush settled
water/settlement and tanker
away

Subject to monitoring and on
account of any blockage or
malfunction

Remedial
maintenance

Structure rehabilitation/repair As required based on the results of
monitoring

Replacement of
components/pump elements

As required based on the results of
monitoring. Replacement of parts
subject to terms specified by the
service type provided by supplier

1.8 Surface Water Pumping Station

1.8.1 The Edincare Pumps surface water pumping station is to be installed and maintained in line
with Edincare Pumps requirements. General pumping station maintenance is summarised in
Table 5, however, the supplier’s specific maintenance recommendations and service
agreement should be followed.

Table 5: Maintenance and Operation for surface water pump

Maintenance
Schedule

Required Action Typical Frequency

Regular
maintenance

Remove solids debris Monthly (or as required)
Monitoring Inspect monthly
Pump service Annually or as specified by

supplier
Control Panel – electrical testing Annually

Occasional
maintenance

Check floats, alarms, vents and
telemetry

As specified by supplier

Remove sediment from pumping
chamber and tank

Half yearly or as required

Empty/flush settled water/settlement
and tanker away

Subject to monitoring and
on account of any blockage
or malfunction

Pump service Following prolonged period
of dry weather and pump
remaining idle.

Remedial
maintenance

Structure rehabilitation/repair As required based on the
results of monitoring

Replacement of components/pump
elements

As required based on the
results of monitoring.
Replacement of parts
subject to terms specified
by the service type
provided by supplier

Inspection for blockages or debris Following heavy rainfall
events to minimise risk of
failure
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9.1SPEL Package Pumping Stations

Offsite - built & tested
The way forward for the construction industry

Introduction

Off-site built and tested, SPEL Package Pumping 
Stations are the most efficient and economical 
solution for both the client and the contractor. With 
all pipework, valves, pedestals, guide rails and 
controls factory fitted and tested under controlled 
conditions. The completed chamber only requires 
simple installing and final commissioning. 

SPEL products have been supplying package pumping 
stations for over 40 years and during that time have 
developed them to include the latest technology in 
controls.

The pumping chambers can be vertical as with ‘V’ series 
or horizontal with ‘H’ series and capacities up to 300,000 
litres. They are sealed ‘one piece’ chambers incorporating 
the valves in an integral valve chamber to meet the 
Sewers for Adoption requirements.

With SPEL you can be assured of long trouble free 
operation with the quality components selected and 
specified to achieve that result. Our policy is not to cut 
quality to reduce the initial cost as this usually results in 
high maintenance and higher life cycle costs (LCC). It is 
the long term customer relationship we value the most. 

SPEL package pumping stations incorporate all pumping 
equipment, valves, pump pedestals and guide rails all 
factory fitted and tested.

Expensive site work is reduced to the minimum 
and ‘confined space’ operations eliminated. Final 
commissioning is undertaken by SPEL engineers. 

When choosing the right pumping station 3 elements are 
critical to consider:

1. The right pump
2. A quality assured WRc approved chamber. Filament  
    wound in GRP with smooth chemical resistant internal      
    surface and 30 year Warranty 
3. Quality internal pipework, valves, level controls -   
    factory fitted and tested (test certificate supplied).

SPEL pumping chambers are manufactured in GRP by 
the filament winding process, are lightweight, immensely 
strong, corrosion resistant and self-cleaning.

Important considerations

Design & specification

To ensure most economical operation, low maintenance 
and low life cycle cost.

To be designed for surface water or sewage in accordance 
with the Water Industry Specifications (WISs), Sewers 
for Adoption and the relevant Water Authority’s specific 
requirements.  

Technical details required include incoming peak design 
flow, storage capacity to ensure flooding does not occur 
at or upstream of the chamber during plant or power 
failure, typically 24hr emergency storage. Pumps need to 
be sized to cover the peak flows and ensure the minimum 
flow velocity in the rising main.

Benching design and the internal surface finish are very 
important to ensure sludge does not accumulate. The 
SPEL chambers have smooth sloping internal surfaces 
for superior self-cleansing and to maintain turbulence for 
keeping solids in suspension. This is important as sludge 
tends to settle when the pipes are idle and then clogs the 
pumps during subsequent operation.

Applications

SPEL Package Pumping Stations are used for many 
applications including raw sewage, surface water, rain 
water harvesting (SPEL RainSave System®), surface water 
attenuation etc.

Extensive SPEL range 

Today the range of vertical and horizontal package 
pumping stations is extensive with five diameters and 
capacities from 2000 to 300,000 litres

Capacities

‘V’ series vertical chambers range from 2,000 litres to 
100,000 litres capacity in diameters 1.2, 1.8, 2.6, 3.5, & 
4m.

‘H’ series horizontal pumping chambers are available from 
2,000 up to 300,000 litres in five diameters as above.

Siting

Siting of the wet well needs to be a minimum distance 
from habitable buildings according to incoming flows 
(0.25 l/s = 5m, over 0.25 l/s = 10m, over 1 l/s = 15m)
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SPEL Package Pumping Station9.2

Offsite - built & tested The package pumping station with a difference that excels over others

SPEL pumping stations are manufactured and assembled 
in our factory and delivered to site ready to be placed 
in a suitable excavation and connected to the relevant 
drainage pipework.

A simple commissioning visit is all that is necessary for 
the system to be put into operation. Pipework, valves, 
pedestals and pump guide rails are factory fitted, 
inspected and tested under controlled conditions. This 
eliminates expensive ‘confined space’ installation on site, 
which is usually carried out under adverse conditions. 
They can be buried to depths of 6m and more and offer 
very good resistance to corrosive chemicals and effluent 
fluids. 

The pumps are mounted on a superior self-cleaning 
geometric base which reduces silt and sludge build up to 
a minimum. Single or dual pump systems are available 
with the option of PVC or stainless steel pipework.

Valves are epoxy coated cast iron and can be mounted 
either in the tank or in a separate valve chamber with 
over-pumping connection as required. Level control can 
be by ultrasonics, float switches or probes and a wide 
choice of control panels and enclosures completes the 
package.

A full ‘Sewers for Adoption’ package can be offered to 
meet the specific needs of your water authority.

Our pump package is the first to have received WRc 
approval in recognition of the quality and system design.

Manufacturing standards

SPEL tanks are manufactured to BS EN 13121 under a 
strict quality control system with checks at all stages of 
construction. The chop-hoop filament winding process 
produces not only circumferential strength but also strong 
longitudinal strength. After a long evaluation process our 
package pump systems have been awarded the coveted 
WRc approval which signifies compliance with BS EN  
752-6 for SPEL Package Pumping Stations and ‘Sewers 
for Adoption’.

Choosing the right pump/s and operation

SPEL Package Pumping Stations are normally fitted with a 
submersible pump or pumps. The twin pump installations 
can be for duty/standby or duty/assist or three pumps, 
duty/assist and standby.

Duty/standby allows for a pump failure and for the pumps 
to run alternately for even usage and wear. Duty/assist 
allows for a situation where there are varying flow rates 
as in the case of the difference between average rainfall 
flows and storm flows.

To cater for varying flow rates and for a possible pump 
failure it may be prudent to install three pumps, duty/
assist and standby.

Although there are many different types of pumps, some 
very cheap, SPEL prefer to supply Grundfos, Lowora 
or ITT Flygt pumps to ensure long service life, good 
maintenance and parts service.

Typical sites

Domestic properties, housing estates/flats, offices/ 
commercial, land fill sites, industry, transport 
infrastructure, construction sites.

Features

• Superior self-cleaning geometric base – efficiently   
 expels the solids and prevents silt build-up
• Smooth self-cleaning internal surface
• Filament wound GRP construction (to BS EN 13121 as  
 appropriate)
• Longer time between inspections
• Quality, efficient pumping systems by Grundfos or ITT  
 Flygt.
• Factory fitted and tested pipework, valves etc. with a  
 test certificate.
• Long life and corrosion resistance using top quality  
 resins
• 25 year warranty or WRC 30 years
• Shell life expectancy – over 50 yrs

Cable and 
vent ducts

Level control 
system

Guide rail arrangements - 
The pumps are lowered down guide rails 
to connect onto the pedestal fixed to the 
base of the chamber. The pumps can be 
easily removed for inspection/service 
and/or replacement

Discharge outlet
coupling to suit
applications

Lifting points

Gate/shut off
valve

PVC-U class ‘E’ 
pipework/stainless 
steel

Swing or ball type 
non-return valve, to 
suit the application

Pumps and pedestals
Cast iron pedestals with submersible 
pumps fitted using automatic 
connections

Smooth moulded sides 
of base shaped to form 
benching to minimise 
solids retention

Inlet connection 
plain spigot
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9.3SPEL Package Pumping Stations - V-Series

‘Xspel®’ V200

1.2m diameter
2.0m - 4.0m high
(in 500mm increments)

Models V220 - V240

‘Xspel®’ V300

1.8m diameter
2.5m - 4.5m high
(in 500mm increments)

Models V325 - V345

V400

2.6m diameter
3.0m - 8.0m high
(in 500mm increments)

Models V430 - V480

V500

3.5m diameter
4.0m - 8.0m high
(in 500mm increments)

Models V540 - V580

V600

4.0m diameter
4.0m - 9.0m high
(in 500mm increments)

Models V640 - V690

There is a model to meet your requirements, with or without ‘integral’ valve chambers

Connections: Sizes and orientation to suit 
site requirements. 

Access openings: Circular or rectangular in 
range of sizes (see 2.13).

Separate valve chambers are available in each range.

V325 V330 V335 V340 V345

With integral valve chamber

500 Series 300 Series

V325 V330 V335 V340 V345

With integral valve chamber

500 Series 300 Series

V325 V330 V335 V340 V345

With integral valve chamber

500 Series 300 Series

V325 V330 V335 V340 V345

With integral valve chamber

500 Series 300 Series

V325 V330 V335 V340 V345

With integral valve chamber

500 Series 300 Series

V325 V330 V335 V340 V345

With integral valve chamber

500 Series 300 Series

V210 V220 V230 V240 V250

V325 V330 V335 V340 V345
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SPEL Package Pumping Station Installation9.4

These instructions shall be read in conjunction with the Installation Instructions:- Section 13
Preliminary

Determine the size of the excavation from the dimensions 
of the tank and the incoming drain invert depth allowing 
for a minimum of 200-250mm (250-300mm for 500/600 
Series tanks) of concrete all round the tank. Where 
difficult ground conditions or the possibility of external 
loading exist, the concrete surround should be designed 
accordingly, i.e. extra thickness and/or the use of 
reinforcing.

Excavation

Excavate allowing for easy placing of the tank and 
concrete and for consolidating concrete around the 
bottom half of the tank when backfilling. Allowance 
should be made for any timbering or sheeting that may 
be required. If the base of the excavation is of unstable 
ground – loose gravel, running sand, landfill type areas, 
peat, swamp or in clay areas subject to swelling/shrinking 
etc., excavate to allow for 250-300mm of hardcore 
and cover with a polythene membrane prior to placing 
concrete.

Procedure

1. Pour concrete base to correct depth and level off. Base 
to be reinforced as necessary.

2. When this concrete has set sufficiently, place the 
tank in position, check for levels including inlet/outlet 
inverts and fill with water in accordance with table below. 
Ensure concrete slab is clean ready for placing concrete 
surround. Surround should preferably be placed within 
48hrs of casting the base slab.

 
 
3. Place backfill concrete (ST4 mix) up to the depth of 
the water in the tank ensuring the concrete is properly  
consolidated under the tank to prevent voids. Consolidate 
by hand – do not use vibrating pokers.

4. Continue by placing concrete around the tank at the 
same time filling with water to equalise pressure and 
resist floatation. Where the tank is divided into chambers 
ensure all chambers are filled equally.

5. Connect up pipework, seat access shaft into socket and 
apply waterproof mastic/adhesive, or as applicable.

6. Top up the tank with water to inlet/outlet invert 
level and place remainder of concrete to a depth of 
approximately 250mm above the top of the tank. 
Where extension access shafts are fitted, these can be 
surrounded in concrete once the main tank surround 
concrete has set. Important: Before surrounding circular 
or rectangular shafts with concrete, shutter to safeguard 
against distortion.

7. Where the concrete slab over the tank is to take 
vehicle loading, it should be reinforced in accordance with 
good practice to take the maximum load and should be 
extended onto unexcavated ground. It is important that 
vehicle loading is not transferred to the tank itself.

8. Incorporate inspection cover frames in the normal 
manner.

Excavation details (mm) Series 100/200 Series 300* Series 400 Series 500 Series 600

Minimum hardcore thickness - dependent on ground conditions 100 200 250 300 300

Concrete base slab thickness 150 150 220-240 240-300 250-300

Concrete surround thickness - dependent on ground conditions 100-150 150 200-250 250-300 250-300

Maximum initial water fill depths prior to backfilling 200 300 400 500 500

Tank internal diameters 1200 1800 2600 3500 4000

Tank external diameter including ribs 1250 1875 2700 3650 4150

Manhole cover and frame, 
set flush with finish 
surface, as requiredCover Slab

Rising mainInlet invert

Concrete surround

Base slab

Hardcore

Expanded polystyrene/compressable 
material

Manhole cover and frame

Concrete cover slab should extend across 
to unexcavated ground and reinforced to 
take all superimposed loadings.

Cover slab

Backfill

Concrete surround
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Xspel® V200 Series - Pumping Chambers 9.5

Model o/a height mm
Gross capacity - 

liters

V220 2000 1700

V225 2500 2250

V230 3000 2800

V235 3500 3400

V240 4000 4000

V245 4500 4500

V250 5000 5000

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

H
ei

gh
t

Ø 1200 I/D

800 x600
Access Shaft

H
ei

gh
t

Ø 1200 I/D

800 x600
Access Shaft

0

2

4

6

1 2 3 4

X
Water Table

Y
Burial Depth

Well drained groundHigh water table

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

Maximum depth Y (metres)

Depth of water table x (metres)
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9.6 Xspel® V200 Series - Pumping Chambers

Model o/a height mm
Gross capacity - 

litres

V220 2000 1700

V225 2500 2250

V230 3000 2800

V235 3500 3400

V240 4000 4000

V245 4500 4500

V250 5000 5000

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

0

2

4

6

1 2 3 4

X
Water Table

Y
Burial Depth

Well drained groundHigh water table

H
ei

gh
t

Ø 1200 I/D

800 x600
Access Shaft

H
ei

gh
t

Ø 1200 I/D

800 x600
Access Shaft

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

Maximum depth Y (metres)

Depth of water table x (metres)
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9.7Xspel® V300 Series - Pumping Chambers

Model o/a height mm
Gross capacity - 

litres

V325 2500 5000

V330 3000 6250

V335 3500 7500

V340 4000 8750

V345 4500 10000

V350 5000 11250

V355 5500 13000

V360 6000 13750

V365 6500 15000

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

Ø1800 I/D

800

10
00

H
ei

gh
t

800 x 1000 Access

Ø1800 I/D

800

10
00

H
ei

gh
t

800 x 1000 Access

X
Water Table

Y
Burial Depth

Well drained groundHigh water table0

2

4

6

1 2 3 4

STANDARD TANK

HEAVY TANK

EXTRA 
HEAVY 

TANK

SPECIAL TANK

Maximum depth Y (metres)

Depth of water table x (metres)

8
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9.8 Xspel® SPEL V300 Series - Pumping Chambers

Model o/a height mm
Gross capacity - 

litres

V325 2500 5000

V330 3000 6250

V335 3500 7500

V340 4000 8750

V345 4500 10000

V350 5000 11250

V355 5500 13000

V360 6000 13750

V365 6500 15000

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

Ø1800 I/D

800

10
00

H
ei

gh
t

800 x 1000 Access

Ø1800 I/D

800

10
00

H
ei

gh
t

800 x 1000 Access

X
Water Table

Y
Burial Depth

Well drained groundHigh water table
4

0

2

4

6

1 2 3

8

STANDARD TANK

HEAVY TANK

EXTRA 
HEAVY 

TANK

SPECIAL TANK

Maximum depth Y (metres)

Depth of water table x (metres)
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9.9SPEL V400 Series - Pumping Chambers

Model o/a height mm
Gross capacity - 

litres

V430 3000 10000

V435 3500 12800

V440 4000 15500

V445 4500 18000

V450 5000 20000

V455 5500 23000

V460 6000 26000

V465 6500 28750

V470 7000 31000

V475 7500 34000

V480 8000 36500

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

H
ei

gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

H
ei

gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

0

2

4

6

1 2 3 4

8

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

X
Water Table

Y
Burial Depth

Well drained groundHigh water table

Maximum depth Y (metres)

Depth of water table x (metres)
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9.10 SPEL V400 Series - Pumping Chambers

Model o/a height mm
Gross capacity - 

litres

V430 3000 10000

V435 3500 12800

V440 4000 15500

V445 4500 18000

V450 5000 20000

V455 5500 23000

V460 6000 26000

V465 6500 28750

V470 7000 31000

V475 7500 34000

V480 8000 36500

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

H
ei

gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

H
ei

gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

0

2

4

6

1 2 3 4

8
X
Water Table

Y
Burial Depth

Well drained groundHigh water table

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

Maximum depth Y (metres)

Depth of water table x (metres)
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9.11SPEL V500 Series - Pumping Chambers

Model o/a height mm
Gross capacity - 

litres

540 4000 50400

545 4500 55368

550 5000 60330

555 5500 65290

560 6000 70250

565 6500 75210

570 7000 80170

575 7500 85130

580 8000 90100

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

H
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gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

H
ei

gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

X
Water Table

Y
Burial Depth

Well drained groundHigh water table

Ø3500 I/D

0

2

4

6

8

Depth of water table x (metres)
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1 2 3 4 5

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

STANDARD TANK
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SPEL 500 Series - Pumping Chambers9.12

Model o/a height mm
Gross capacity - 

litres

540 4000 50400

545 4500 55368

550 5000 60330

555 5500 65290

560 6000 70250

565 6500 75210

570 7000 80170

575 7500 85130

580 8000 90100

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

H
ei

gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

H
ei

gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

X
Water Table

Y
Burial Depth

Well drained groundHigh water table

Ø3500 I/DØ3500 I/DØ3500 I/D

0
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Depth of water table x (metres)
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STANDARD TANK
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9.13SPEL V600 Series - Pumping Chambers

Model o/a height mm
Gross capacity - 

litres

640 4000 65668

645 4500 71950

650 5000 78234

655 5500 84517

660 6000 90800

665 6500 97080

670 7000 103370

675 7500 109650

680 8000 115930

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround

H
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t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

H
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gh
t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

X
Water Table

Y
Burial Depth

Well drained groundHigh water table

Ø3500 I/DØ3500 I/DØ4000 I/D
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SPEL V600 Series - Pumping Chambers9.14

Model o/a height mm
Gross capacity - 

litres

640 4000 65668

645 4500 71950

650 5000 78234

655 5500 84517

660 6000 90800

665 6500 97080

670 7000 103370

675 7500 109650

680 8000 115930

Specification

Specifications to suit chamber invert depth and water table (in winter) with concrete surround
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Ø2600 I/D

Circular or Rectangular
Access Shafts Available

H
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t

Ø2600 I/D

Circular or Rectangular
Access Shafts Available

X
Water Table

Y
Burial Depth

Well drained groundHigh water table

Ø3500 I/D

0

2

4

6

8

Maximum depth Y (metres)

Depth of water table x (metres)
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1 2 3 4 5

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

Ø3500 I/DØ4000 I/D
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9.15Questionnaire for SPEL V Series Pumping Stations

Total length of rising main

Discharge level

Static head speci�ed

Pump No.2 START

Pump STOP

Ø1876 (over ribs)

Ø1800 I/D

1250 x 800 access

12
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Pump No. 1 START

Mtrs

Mtrs Ground level

Mtrs

Rising main

Highest point of rising main
if above discharge level

Mtrs

Mtrs

Mtrs

Mtrs

SPEL Xspel® V300 (400-600 Series have circular access shafts)
Pumping station levels = distance

Please complete this table so we can supply 
an accurate quotation.

Media to pump:

Rate: 

L/sec

Electrical supply available

      Single phase (230 Volts)

      3 Phase (415 Volts)

To adoptable standard

YES NO

Description Position 1-12 Invert level (1) Pipe size

Discharge pipe 3 --

Inlet pipe A

Inlet pipe B

Inlet pipe C

Inlet pipe D

Air vent

Cable duct

Distance from panel to tank Water table
10m 20m or Other:

m m

Maximum level:

Options

WRC approved
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9.16 SPEL H-Series Horizontal Pumping Stations

There are many applications 
where underground tanks 
are used with pumps, eg. 
stormwater buffer storage 
or attenuation, sprinkler fire 
fighting reservoirs, grey and 
rainwater storage and utilisation 
systems (SPEL RainSave 
System®), surface water and/or 
sewage pumping stations.

SPEL design and build complete 
pumping systems for water and 
local authorities, industrial and 
commercial developments.

SPEL H-series package pumping 
stations incorporate all 
pumping equipment; pipework, 
valves, pedestals and guide 
rails are factory fitted and 
tested. Expensive sitework 
installing pumping equipment 
under difficult conditions is 
eliminated. The only sitework is 
final commissioning by expert 
engineers which is a simple 
and efficient operation with no 
‘confined space’ requirements.

For a quality package providing 
long, trouble free service 
all component parts must 
be selected and specified 
to achieve that end result. 
Cutting component quality to 
reduce cost will result in high 
maintenance costs and higher 
life cycle cost (LCC). 

For the range of tank capacities 
and examples of internal 
components refer to SPEL 
Tankstor® tanks in Section 2.

Tank installed on 1º slope – fall towards pump end

1º

Flyjet system Pump NP 3085 x 2

1500 x 1000 access shaft

550

SPEL 600 series 180,000 litre capacity incorporating ITT Flygt pumps, Flyjet unit, separate valve chamber 
with stainless steel pipework, to meet Sewers for Adoption 5th edition. Fortrose and Rosemarkie WWTW  
Ross-shire, Scotland

Typical SPEL ‘H’ series package pumping station
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9.17SPEL 24 Pumping Station

This range is designed to meet 
the requirements of The Building 
Regulations 2002 edition for foul water 
pumping stations.

The unit provides a standard sized 
pumping chamber with overflow to 
emergency storage sized to contain 
the required 24-hour inflow allowance 
for disruption of service.

Designed and built for efficiency and 
durability.

The basic shell is chop-hoop filament 
wound in glass reinforced plastics as a 
one piece unit to the British Standard 
BS4994 and ISO 976.

Pumps incorporated can be ITT 
Flygt or Grundfos to suit specific site 
requirements. The pipework and 
valves are factory fitted and tested 
enabling the unit to be connected up 
on site with the minimum amount of 
site labour.

The valves can be incorporated in a 
separate valve chamber to comply with 
‘Sewers for Adoption’ requirements. 
(See 9.18)

Reliability

SPEL Products have been 
manufacturing for over 45 years and 
pumping stations since the 1970’s. 
The SPEL Package Pumping Stations 
have been supplied to Scottish Water 
Solutions, St Andrews Golf Course, 
Yorwaste Ltd, Avana Bakeries, 
hospitals, hotels, universities, fire 
stations, RNAS Yeovilton, Robert 
Wiseman Dairies, Ashford Traincare 
etc..

Warranty

The shell carries a 25 year warranty, 
whilst WRc approved models include a 
30 year warranty.

Features

• Generously sized pumping chamber  
 with curved and smooth base that  
 is self cleansing.
• Quality pipework in Class E PVC-U  
 or stainless steel.
• Mesh screen to overflow to prevent 
 solids being transferred to   
 emergency storage.
• Two quality non-return flap valves 
 to allow emergency storage   
 overflow to return to the pumping 
 chamber after reinstatement 
 of power.
• Orientations and sizes of   
 connections to serve specific site  
 requirements.

Site commissioning available.

Sizing

The minimum daily discharge of foul 
drainage should be taken as 150 litres 
per head per day for domestic use.

For other types of building, the 
capacity of the receiving chamber 
should be based on the calculated 
daily demand of the intake for the 
building. Where only a proportion of 
the foul sewage is to be pumped, then 
the capacity should be based pro-rata.

The controls are arranged to optimise 
pump operation.

Site dimensions for site specific unit

The sewer invert levels and location/
direction, their sizes together with the 
distance to pump and the invert level of 
the receiving manhole chamber will be 
required.

Installation

Installation is a simple and quick 
operation. Instructions are contained 
in the Installation Instructions TS11 
(supplied with the tank or available 
on request).

Model
Gross capacity 

(litres)
Overall length 

(m)
Storage capacity 

(max.litres)

400/18 18,200 4.00 17,400

400/20 20,000 4.40 19,400

400/25 25,000 5.25 24,250

400/27 27,000 5.70 26,500

400/30 30,000 6.17 29,000

400/36 36,400 7.40 35,000

400/40 40,600 8.20 39,000

400/45 45,500 9.05 43,500

400/50 50,000 9.95 48,000

400/60 60,000 11.83 57,000

400/70 70,000 13.71 67,000

400/75 75,000 14.70 72,000

400/80 80,000 15.60 77,000



© SPEL Products, Lancaster Road, Shrewsbury, Shropshire, SY1 3NQ, England.  T. +44 (0)1743 445200  F. +44 (0)1743 465442  E. info@spelproducts.co.ukREV 06.20

9.18 SPEL Package Pumping Stations - H Series 200-600

Questionnaire for SPEL pumping station

FLEX_SEALFLEX_SEAL

Ground level

Inlet invert

Size of rising main

Mtrs

Mtrs

Total length of rising main
Mtrs

Level
Mtrs

Highest point of rising
main if above discharge

Discharge level
Mtrs

Mtrs

800 x 1000 rectangular access shaft shown
Other sizes available include:
600, 750, 900 or 1200 dia
800 x 1250 / 1500 rectangular
900 x 1000 / 1250 / 1500 rectangular

SPEL Package Pumping Stations - H series 400-600 without sump
Questionaire

Please complete this table so we can
supply an accurate quotation.

Media to pump:

Rate:
L/s

Electrical supply available

      Single phase (230 Volts)

      3 phase (415 Volts)

To adoptable standard

      Yes

      No

Pump/s arrangement

      Duty only

      Duty/Standby (fixed discharge rate)

      Duty/Assist (variable discharge rate)

Standard control panel

Steel construction with ingress protection rating IP54 and
concealed hinges. To include: hours run counter, ammeters, pump
running/tripped, hand/auto/off, high level and cancel alarm.

Mtrs

Distance from panel to tank

     10m       20m  or other

Options

Commissioning - if you require commissioning please indicate site location.

Valve chamber required

      Yes

      No

Tank volume required

Ltrs

Please supply a site reference for correspondence

Pumping station levels = distance

Please complete this table so we can supply 
an accurate quotation.

Media to pump:

Rate: 

L/sec

Electrical supply available

      Single phase (230 Volts)

      3 Phase (415 Volts)

To adoptable standard

YES NO

Standard Control Panel (3 phase DOL)

Steel construction with ingress protection rating IP54 and concealed 
hinges provides for hours run, ammeters, pump running/tripped, hand/
auto/off, high level and cancel alarm.

Distance from panel to tank
10m 20m or Other: m

Options
Commissioning - if you require SPEL to commission please indicate when you will 
require this:Pump/s arrangement

Duty only

Duty/Standby (fixed discharge rate)

Duty Assist (variable discharge rate)

Inlet pipe A

Inlet pipe B

Inlet pipe C

Inlet pipe D

Water table level (max) Mtrs

Size Level (mtrs)

WRC approved
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9.19SPEL Package Pumping Stations - H Series 200-600 with Sump

FLEX_SEALFLEX_SEAL

Ground level

Inlet invert

Size of rising main

Mtrs

Mtrs

Total length of rising main
Mtrs

Level
Mtrs

Highest point of rising
main if above discharge

Discharge level
Mtrs

Minimum depth of cover
Mtrs

800 x 1000 rectangular access shaft shown
Other sizes available include:
600, 750, 900 or 1200 dia
800 x 1250 / 1500 rectangular
900 x 1000 / 1250 / 1500 rectangular

Size

Inlet pipe A
Inlet pipe B
Inlet pipe C
Inlet pipe D

Water table level (max) Mtrs

Level (mtrs)

SPEL Package Pumping Stations - H series 200-600 with sump
Questionaire

Please complete this table so we can
supply an accurate quotation.

Media to pump:

Rate:
L/s

Electrical supply available

      Single phase (230 Volts)

      3 phase (415 Volts)

To adoptable standard

      Yes

      No

Pump/s arrangement

      Duty only

      Duty/Standby (fixed discharge rate)

      Duty/Assist (variable discharge rate)

Standard control panel

Steel construction with ingress protection rating IP54 and
concealed hinges. To include: hours run counter, ammeters, pump
running/tripped, hand/auto/off, high level and cancel alarm.

Mtrs

Distance from panel to tank

     10m       20m  or other

Options

Commissioning - if you require commissioning please indicate site location.

Valve chamber required

      Yes

      No

Tank volume required

Ltrs

Please supply a site reference for correspondence

Questionnaire for SPEL pumping station (with sump)

Inlet pipe A

Inlet pipe B

Inlet pipe C

Inlet pipe D

Water table level (max) Mtrs

Size Level (mtrs)Please complete this table so we can supply 
an accurate quotation.

Media to pump:

L/s

Rate: 

Electrical supply available

      Single phase (230 Volts)

      3 Phase (415 Volts)

To adoptable standard

YES NO

Pump/s arrangement

Duty only

Duty/Standby (fixed discharge rate)

Duty Assist (variable discharge rate)

Standard control panel
Steel construction with ingress protection rating IP54 and concealed 
hinge. To include: hours run counter, ammeters, pump running/
tripped, hand/auto/off, high level and cancel alarm.

Distance from panel to tank
10m 20m or Other:

Options
Commissioning - if you require commissioning please indicate site location.

Valve chamber required

YES NO

Tank volume required

Ltrs

Please supply a site reference for correspondence

WRC approved
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9.20 SPEL Package Pumping Stations - H Series 200-600

Examples of site specialist applications

SPEL H-series horizontal pumping 
stations are also designed to meet 
customers’ specific requirements. 
The illustrations on these pages 
include a variety of pumping 
station designs supplied.

Where tanks are divided into 
several chambers that could 
empty alternately, domed 
partitions are included for the 
larger diameter 500 and 600 
series tanks. For the smaller 
tanks load bearing partitions are 
incorporated.

The tanks are normally supplied 
complete with internal pipework, 
pump pedestals, any valves 
required, access ladders etc. for 
simple installation and connecting 
on site.

Commissioning after installation 
and ongoing regular servicing 
is available by fully trained and 
skilled engineers.

GRP access ladders
c/w stainless steel fixings 1875mm dia.

1800mm dia.

82mm dia. PVC-u
underground drainage plain
spigot overflow connection

82mm dia.
PVC-u vent

socket

4" dia PVC-u class ‘C’ connections c/w
PVC-u stub flanges, 16 galvanised

backing rings and 90º elbows

Stainless steel
vortex inhibitor

Full head
load-bearing
partition

6" dia. PVC-u
class ‘C’ inlet, c/w
PVC-u stub flanges
and galvanised I6
backing rings

GRP shuttering and
gritted concrete key
area for on-site
placement of
concrete pump
mounting platform
(by others)

2" dia. PVC-u class ‘C’ inlet c/w
PVC-u stub flanges and 16 galvanised
backing rings and 2" dia. gunmetal
equilibrium float valve

7055mm

Right: Fire fighting sprinkler reservoir tank, 
Leeds School PFI project.

11100mm

Below: Stormwater attenuation tank with 
pumping to two separate outfalls.

11100mm
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9.21SPEL H-Series Horizontal Pumping Stations

7400mm

2700mm dia.

2600mm dia.

900mm dia. stub shaft 82mm dia. vent socket

GRP shuttering and gritted
(concrete key) area

160mm dia. PVC-u
plain spigot pump
discharge sleeve pipes

110mm dia. PVC-u
plain spigot sleeve pipe

110mm dia.
PVC-u cable entry

sockets

160mm dia.
PVC-u plain

spigot sleeve pipe

Typical package pumping station Large sump for handling surface water run 
off or foul sewer applications

For applications requiring 100% drain, a sump 
can be incorporated to suit pumps, flow rates, 
media to be pumped etc.

Pump chamberWater tank

Package pumping station 
incorporating a dry pump 
chamber e.g. water reservoirs 
for fire fighting sprinkler system.

Where silt, grit or other particles present in waste or process liquids are to be kept in suspension.

Sumps

Flyjet
unit
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9.22 SPEL Valve Chambers
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Separate valve chambers allow for easier access for 
maintenance and are required for pumping stations 
designed for adoption in accordance with ‘Sewers for 
Adoption’ which includes the following:

1.   The valve chamber should be separate from the wet 
well to accommodate different settlement. (Particularly 
in relation to conventional concrete chamber constructed 
chambers.) 

2.   The valve chamber should house the following:

• One gate valve per pump mounted horizontally in the 
pumpset outlet pipework and arranged to isolate the 
pumpsets from the rising main; 

• One check valve per pump mounted horizontally in the 
pumpset outlet upstream of the gate valves and arranged 
to prevent mass flow reversal under normal operating 
conditions; and

• A gate valve and 100 mm diameter female Bauer 
coupling, mounted vertically in a Tee piece in the rising 
main, downstream of the gate and check valves, and 
suitable for connecting to a flexible hose pumping 
out the wet well by mobile pump/tanker during plant 
maintenance or failure.

3.   The valve chamber should be provided with a gravity 
drain into the wet well.

Other requirements include the specification for the 
valves, access opening, protection against surface water 
entry, the type of covers, venting etc. SPEL Products can 
advise in the design to meet specific requirements.

SPEL Valve Chambers are available as separate units in 
different sizes or, where convenient, can be supplied as 
an ‘integral’ part of the main unit, saving installation time 
on site and with the benefits of a factory fitted and tested 
‘one piece’ unit.

Typical Valve Chamber
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9.23SPEL ‘Integral’ Valve Chambers

SPEL ‘Integral’ Package Pumping Stations

Where appropriate ‘Integral’ valve chambers eliminate site connection to a separate valve chamber and saves on 
installation costs. Examples of SPEL ‘Integral’ Package Pumping Stations are shown below:

Vertical

Horizontal
Integral valve chamber
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SpelGuard Servicing®9.24

Service check list

The installation will be inspected and checked for any damage, malfunctioning and the sump condition reported 
on. The specific items as follows:-

1. Pumps

1.1. Check operation of pumps
1.2. Flow rate
1.3. Lifting chains
1.4. Valves

2. Level control

2.1. Condition check
2.2. Level settings

3. System controls

3.1. Earthing on all items
3.2. Function of all components
3.3. Check electronic logic control programme as applicable
3.4. Insulation test of motors
3.5. Running current check of motors
3.6. Winding resistance check of motors
3.7. All electrical connections for tightness

4. Apply labelling/warning signs etc. if applicable.

On completion of installation and commissioning this must be passed to the site operator or facilities 
management to ensure ongoing servicing requirements are met.

Investing in a SPEL system means the customer appreciates the superior quality of our systems and will expect after 
service of equal quality.

As with all systems regular inspection and servicing is recommended to maintain the system’s operation and efficiency 
and avoid breakdowns and any accompanying emergency.

SPEL engineers are trained to service the many systems (SPEL Package Pumping Stations, SPEL DrainGuard,
SPEL Econoskim® light liquid skimming and separate containment Systems, SPEL Monitoring & Containment
Systems etc.)

For emergencies we endeavour to attend within 48 hrs but this depends on the location. However, we will attend to 
emergencies as quickly as possible and liaise accordingly.

Two types of service are available as follows:-

SpelGuard® – Premium

This agreement covers all parts that regularly require replacement (as listed per system) and labour. Parts that are 
found damaged that are not normally replaced in a service will be subject to a special quotation for supply and fitting. 
Where a pump is faulty and within the warranty period it will be subject to the manufacturers’ warranty.

SpelGuard® – Standard

This service includes the above but all parts requiring replacement are extra. This may involve a second visit if
parts are not immediately available and require ordering.



Project: Aldi Distribution Centre

Consultant/Contractor: Craddy Pitchers/Moortown

Client: Aldi

Products:

This new regional distribution centre and offices for discount supermarket chain Aldi on the outskirts of Cardiff will 
create more than 400 new jobs and is being backed with financial support from the Welsh Government.

It is anticipated the investment in the new centre could result in the opening of up to 10 new stores in Wales over the 
next five years with the potential to create a further 500 jobs.

The new centre will supply stores in South Wales and the South West of England, creating 414 jobs in a variety of roles 
from graduate level to senior management and operational roles.

The £59.m investment is supported by the Welsh Government with £4.5m business finance which ensured the project 
was secured for Wales.

Funding support is towards the abnormal land development costs of more than £5m to get the site ready for 
construction.

2 No. P100 2C/SC
1 No. P400 2C/SC
1 No. P150 2C/SC
1 No. P125 1C/SC 
2 No. FS2 SC

1 No. ‘H’ Series PS500/39500
1 No. ‘H’ Series PS400/25000
1 No. ‘H’ Series PS400/30500
1 No. ‘V’ Series V340 
1 No. ‘V’ Series V440

CASE STUDY

SPEL Puraceptor® Class 1 Two Chamber Separators:

SPEL Package Pumping Stations:

Aldi Distribution Centre
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National Football Centre Burton-on-Trent

Project: National Football Centre

Client: Football Association

Products:

The FA’s National Football Centre, St George’s Park, set 
in 330 acres of beautifully landscaped park land, is the 
training base for the 24 England teams and will provide 
a platform for the communication of The Future Game 
Philosophy, which outlines a vision for the development of 
English football.

“Everything is the best; there is the best equipment, the 
best facilities, the best medical facilities, the best food 
and hotels.  Every one of the pitches is of the highest 
quality of anywhere in the world” 
(Sir Bobby Charlton CBE).

The Future Game will be brought to life in the football 
centre which includes a full-sized indoor third generation 
football pitch equipped with a viewing gallery for up to 
200 people, a 60mx40m multi-purpose indoor sports hall, 
11 full size outdoor pitches and one elite DESSO training 
pitch which is an exact replica of Wembley.  
 
This world class facility is available for use by national 
and international football clubs, as well as other sports 
and business organisations to drive excellence in 
performance. 

CASE STUDY

Image Credit: FA

1 No. SPEL Stormceptor® Class 1 By-pass Separator 215C1/SC
2 No. SPEL Tankstor® Underground Rainwater Storage Tank 300 Series 10,000 litres capacity
1 No. SPEL RainSave® Underground Debris Filter Tank RSDC 450 300 Series
SPEL RainSave System®

SPEL ‘H’ Series Package Pumping Station with 60,000 litres tank and SPEL 15850 litres Swimming Pool
Filter Backwash tank and pumps.

Consultant/Contractor: Bowmer & Kirkland



© 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

Stoke Gifford Train Maintenance Centre

Project: Stoke Gifford Train Maintenance Centre

Contractor: Network Rail

Products: 
 
SPEL ‘H’ Series Horizontal Package Pumping Stations

PS 300/30,000 Litre
PS 300/18,200 Litre

‘V’ Series Vertical Package Pumping Station V460
‘V’ Series Vertical Package Pumping Station V340

SPEL Puraceptor® Class 1 Fuel/Oil Separators:
P150/1CSC
P040/1CSC
P065/1CSC
P200/1CSC

CASE STUDY

Client: VolkerFitzpatrick

The Bristol based depot is one of three Hitachi Rail Europe depots to house a fleet of long-distance InterCity Express
trains that operate on the Great Western.

The state of the art, purpose-built facility incorporates a ten-car storage maintenance depot, a carriage wash building,
an associated rail infrastructure and three connections to the Great Western Main line.

The type of work being carried out at the Stoke Gifford depot includes readying trains for passenger services as well as
inspecting and servicing the fleet.
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13
Installation Instructions for 
SPEL Tankstor®, Separators & 
Other Underground Tanks

Introduction to Installation

Lifting, Handling and Storage

Specifications to Suit Invert Depths and Ground Water 
Conditions

Installation of Tanks Surrounded in Concrete

Installation of Tanks Surrounded with Pea Gravel Backfill

Installation of Tanks into Wet Concrete Cradle with Pea Gravel

Mechanical Anchoring

Wellpoint Dewatering and Long Excavations

13.6 - 13.7

13.4 - 13.5

13.2 - 13.3

13.1

13.8 - 13.9

13.10

13.11 - 13.12

13.13
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13.1 SPEL Underground Tanks

Introduction to Installation
SPEL Separators (Stormceptor® by-
pass separators, Puraceptor® class 
1 separators and full retention class 
2 separators) and SPEL Tankstor® 
underground tanks, septic/settlement 
tanks, cesspools and stormwater 
attenuation tanks, etc.) must be 
installed according to these instructions 
and the SPEL Tankstor® and Separator 
installation instructions TSII (supplied 
with every tank).

The local authority and the local region 
of the Environment Agency should 
also be consulted as to whether any 
particular code applies to installation. 
Failure to follow these installation 
instructions will make our warranty void 
and may result in tank failure.

Site access and conditions

It is the responsibility of the contractor 
to ensure suitable access to good hard 
ground that is safe and suitable for off-
loading.

Wide/long loads

Where the tank is of such size that 
police/private escort is required delivery 
times given are estimates only. In the 
event of delays outside our control 
e.g. police re-routing or escort delays, 
the extra charges that result will be 
forwarded to the contractor.

Off-loading/handling

The contractor is responsible for off-
loading. Tank handling during off-loading 
must be carried out with care to prevent 
rolling off the vehicle. Care must also be 
exercised to prevent accidental damage 
from impact or contact with sharp 
objects.

Do not drag tanks along the ground 
for any distance and avoid jarring or 
bumps. Tanks should be lifted using 
slings, not chains or wire ropes. For 
large tanks a spreader bar may be 
required. Use guidelines when craning 
long tanks. Do not lift with water in the 
tank (see page 2). 

Note: Where transport height restrictions prevent 
the tank being loaded in the vertical position on 
the transport vehicle, the tank will be loaded 
at 45 degrees or as required to keep within the 
restrictions. In such cases it will be necessary for 
the tank to be off loaded onto a level area or well 
supported planks positioned adjacent to the ‘lift’ 
points and supporting at least four ribs. The area 
must allow room to enable the tank to be rolled 
into the vertical position before lifting the tank into 
the excavation.

Storage

Set the tank on smooth ground free 
of bricks and sharp objects. Chock/
tie down to prevent rolling and 
movement especially in high winds. 
(See 13.2).

Tank dimensions

Dimensions given on drawings and
literature shall be subject to 
manufacturing tolerances and should be 
physically checked prior to installation. 
This applies to overall length, connection 
positions, their size and invert 
dimensions. Also check the correct way 
the tank shall be installed and alignment 
with site drainage. 

Installation procedures

The alternative methods of installation 
depend on the ground conditions, water 
table and the tank’s location.

Installation should be carried out by a 
competent contractor in accordance with 
the above procedures, Health & Safety 
at Work legislation and good building 
practice.

It is recommended to cover the access 
shaft openings with polythene or 
plywood sheets to prevent concrete and 
debris entering the tank. 

It is not possible to cover every 
condition in these instructions, therefore 
if in doubt contact us.

Tank specification

Check that you have received the 
correct specification tank.
SPEL underground tanks are available 
in specifications to suit invert depths, 
concrete or pea gravel surround 
and ground water conditions, the 
specification options are Standard, 
Heavy, Extra Heavy and Special. 
(See pages 13.4 and 13.5). For most 
applications the standard or heavy 
specifications are adequate. If the tank 
invert depth and/or water table depth is 
outside the range specified we shall be 
pleased to advise accordingly.

Siting SPEL septic tanks

British Standard BS 6297: 1983 
recommends that sewage treatment 
works should be as far from habitable 
buildings as is economically practicable. 
The direction of the prevailing wind 
should be considered in relation to any 
properties when siting the works.

In accordance with the Building 
Regulations 2000. H2 2002 edition SPEL 
septic tanks should be sited at least 7m 
from any habitable parts of buildings, 
and preferably downslope.

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 be 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 hazard to the building occupants 
and without the contents being taken 
through a dwelling or place of work.

Siting SPEL cesspools

SPEL cesspools should be sited at least 
7m from any habitable building and 
preferably downslope. They should, 
however, be sited within 30m of a sludge 
removal tanker access and at such levels 
and position to operate without hazard 
to the building occupants.

Access openings

It is recommended that the access 
openings are covered prior to back filling 
to keep the internal shell and fittings 
clean. 

Extension access shafts

Check if extension shafts are required.

These are available in 500mm high 
increments with socket joints or if 
required, flanged joints with neopreme 
gaskets. 

Prior to surrounding in concrete, if 
required, ensure rectangular access 
shafts are shuttered internally 
to support the sides and prevent 
distortion. This is especially important 
when guide rails are installed for 
pumps or coalescer units.

With high water table ensure all joints 
are double sealed to prevent ingress 
of water.

Note: Where coalescer units or pumps are 
incorporated that require guide rails, or ladders 
are fitted, the height of the extension access 
shaft/s should be measured accurately before 
ordering.

Health and safety

Installation should be carried out by a 
competent contractor in accordance with 
the above procedures, Health & Safety 
at Work legislation and good building 
practice.

A warning notice should be visible at 
the top of each access shaft – ‘danger, 
harmful fumes’ and ‘respirators must 
be worn in this tank’. Before entering 
persons must be qualified in accordance 
with ‘confined space’ requirements.
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13.2SPEL Underground Tanks

Lifting, handling and storage

Lifting and handling - preferable methods

• Do not roll or drop tanks. Only move tanks  
 by lifting. Rolling tanks could damage fittings
• Tanks can be lifted using slings/webbing   
 straps as illustrated. 
• Where necessary a spreader bar should be  
 used.
• Guide the tank with guide lines.
• Never use chains or steel cables around tank  
 shell.
• Do not drag tanks along ground for any   
 distance.
• Avoid jarring or bumps.
• Do not lift with liquid in the tank.
• Set tanks on smooth ground, free of rocks or  
 other sharp objects.

25º
maximum

minimum of 1/4 x length

Place tanks on smooth, level ground.

Do not roll or drop tank.

Never drag along the ground or lift unevenly.

Storage

If tanks have to be stored temporarily 
prior to installation, they should be 
located:

• In an area where the chance of   
 accidental damage or vandalism   
 will be minimised.
• On a flat surface free from small or  
 sharp objects.
• With efficient temporary anchorage  
 to prevent high winds causing   
 damage.

Prevent any movement.

Tie down against high winds.

Protecting the tank internally 
during the installation

Use a board or polythene to cover 
the access shaft/s to prevent 
concrete / backfill falling into 
the tank (particularly where the 
internal fittings eg. Pump guide 
rails, Separator automatic closure 
device (ACD) are present).

Protect tank opening with board or polythene.

Fender to protect the tank

When lowering tanks into shored 
excavations ensure: 

• Lower carefully using two           
 guidelines,one each end, to   
 avoid contact with piling sheets or  
 projections.
• It is recommended that ‘fenders’   
 are placed over projecting shoring  
 braces etc.
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SPEL Underground Tanks13.3

Stabilising Chocks

Chocks can be fitted to maintain the tank in a truly vertical position on a flat base slab. These chocks are not load-
bearing. If fitted, the tank should be handled with care to ensure the tank is lowered squarely onto the flat base slab. 
Avoid lowering the tank at an angle with a chock impacting on the base slab and taking the full weight of the tank as 
this impact could damage both the shell and the chock.

Sealant

Double seal
if required

Flanged joint stub access shaft with 
extension shaft 
600, 750 and 900mm diameter.

Socket joint stub access shaft  
with extension shaft
600, 750, 900 and 1200mm diameter.

Manhole Covers and Frames 

Where access to a tank or package pumping station is required for routine maintenance a fall protection and security 
locking is recommended. The double skinned covers are predominantly used for the protection of potable water and 
single skin covers for most other applications, including waste water pumping stations.

Self adhesive 
flashing strip
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13.4SPEL Underground Tanks - 200, 300 & 400 Series

Specifications to suit invert depths and ground water conditions - pea gravel and 
concrete surrounds

Standard tanks

Heavy, Extra Heavy & Special tanks

300 Series with pea gravel surround

Maximum depth Y (metres)

SPECIAL TANK

4321

2

4

6

8

Depth of water table X (metres)

EXTRA HEAVY TANK

HEAVY TANK

STANDARD TANK

300 Series with concrete surround

Maximum depth Y (metres)

4321

2

4

6

8

Depth of water table X (metres)

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

400 Series with pea gravel surround

Maximum depth Y (metres)

4321

2

4

6

8

Depth of water table X (metres)

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

400 Series with concrete surround

Maximum depth Y (metres)

321

2

4

6

8

Depth of water table X (metres)

4

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

100 & 200 Series with concrete surround

Maximum depth Y (metres)

SPECIAL TANK

4321

2

4

6

8

Depth of water table X (metres)

EXTRA HEAVY TANK

HEAVY TANK

5

STANDARD TANK



© SPEL Products, Lancaster Road, Shrewsbury, Shropshire, SY1 3NQ, England.  T. +44 (0)1743 445200  F. +44 (0)1743 465442  E. info@spelproducts.co.ukREV 06.20

13.5

X depth of
water table

Y maximum
depth

Well drained groundHigh water table

X depth of
water table

Y maximum
depth

Well drained groundHigh water table

4321

2

4

6

8

Depth of water table X (metres)

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

Maximum depth Y (metres)

4321

2

4

6

8

Depth of water table X (metres)

STANDARD TANK

Maximum depth Y (metres)

HEAVY TANK

EXTRA HEAVY TANK

SPECIAL TANK

4321

2

4

6

SPECIAL TANK

8

Depth of water table X (metres)

STANDARD TANK

HEAVY TANK

EXTRA HEAVY TANK

Maximum depth Y (metres)

10

4321

2

4

6

8

Depth of water table X (metres)

STANDARD TANK

EXTRA HEAVY TANK

Maximum depth Y (metres)

HEAVY TANK

10
SPECIAL TANK

Specifications to suit invert depths and ground water conditions - pea gravel and concrete surrounds

500 Series with pea gravel surround 600 Series with pea gravel surround

SPEL Underground Tanks - 500 & 600 Series

500 Series with concrete surround 600 Series with concrete surround
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13.6Installation of Tanks Surrounded in Concrete

Preliminary

Dimensions given on the drawings 
and literature are subject to 
manufacturing tolerances and 
should be physically checked prior 
to installation. This applies to overall 
length, connection positions, their 
size and invert dimensions. Also 
check the correct way the tank shall 
be installed and alignment with site 
drainage.

Determine the size of the excavation 
from the dimensions of the tank 
and the incoming drain invert depth 
allowing for a minimum of 200-
250mm (250-300mm for 500/600 
Series tanks) of concrete all round 
the tank. Where difficult ground 
conditions or the possibility of 
external loading exist, the concrete 
surround should be designed 
accordingly, ie. extra thickness and/
or the use of reinforcing.

Wet hole procedure

Where there is water entering the 
excavation, the water level should 
be maintained below the foundation 
level by pumping with or without the 
aid of a pump well in one corner of 
the excavation.

Excavation

Excavate allowing for easy placing 
of the tank and concrete and for 
consolidating concrete around 
the bottom half of the tank when 
backfilling. Allowance should be 
made for any timbering or sheeting 
that may be required. If the base of 
the excavation consists of unstable 
ground – loose gravel, running sand, 
landfill type areas, peat, swamp or 
in clay areas subject to swelling/
shrinking etc., excavate to allow for 
250-300mm of hardcore and cover 
with a polythene membrane prior to 
placing concrete.

Procedure

Where the level of the tank is 
important, chocks can be fitted 
during manufacture to enable the 
tank to be placed on a flat concrete 
base and levelled up prior to 
surrounding with concrete.

Note: It is recommended to cover the 
access shaft openings with polythene or 
plywood sheets to prevent concrete and 
debris entering the tank. 

1. Pour concrete base to correct 
depth and level off. Base should be 
reinforced as necessary.

2. When the concrete is set 
sufficiently, place the tank in position 
and check for level. Place the initial 
fill of water to a depth of 300mm 
– 500mm depending on the tank 
diameter to provide ballast for the 
first concrete pour.

Reinforced concrete 
slab designed to 
take vehicle loading

Concrete 
surround

Well compacted 
type 1 sub base 
MOT stone

HardcoreChocksTimber 
wedges*

Concrete 
base slab

Installation with feet/chocks

Installation of SPEL Tankstor® tank with 
chocks and load bearing cover slab.

250-300mm 
hardcore

Ensure 
concrete slab 
is clean ready 
for placing 
concrete 
surround. 
Surround 
should be 
placed within 
48hrs of 
casting the 
base slab

Concrete 
surround

Type 1 MOT 
stone well 
compacted

Excavation details for concrete surround Series 100/200 Series 300 Series 400 Series 500 Series 600

Max. burial depths (m)
For your specific requirements 
refer to burial depth and water 
table depth charts on pages 
13.4 and 13.5

Standard dry excavation 4.0 4.0 5.0 5.7 6.2

Heavy dry excavation 6.0 5.6 6.00 7.25 7.3

high water table - 3.0 3.75 5.0 5.2

Extra heavy dry excavation - 6.5 7.0 8.0 8.4

Special dry excavation - 7.3 8.0 9.2 10.2

Minimum hardcore (mm), dependent on ground conditions 150 200 250 300 300

Concrete base slab (mm) Slab thickness 100-150* 150* 220-240 240-300 250-300

Concrete surround (mm), dependent on ground conditions 100-150 150 200-250 250-300 250-300

Maximum initial water fill depths, prior to backfilling (mm) 200 300 400 500 500

Tank internal diameter (mm) 1250/1200 1800 2600 3500 4000

Tank external diameter (mm) 1300/1225 1875 2700 3650 4150

Continued overleaf

Typicalinstallation of a SPEL tank

*If using SPEL mechanical anchoring straps, a 220mm concrete base slab is required.
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13.7 Installation of Tanks Surrounded in Concrete

For smaller tanks e.g. cesspools, with concrete 
cradle

1. Place concrete along the centre of the excavation base 
and lower the tank into position ‘puddling’ it into the 
concrete to form a cradle. Consolidate under the tank to 
prevent voids. Consolidate by hand – do not use vibrating 
pokers.

2. Check the tank is truly vertical and level.

3. After the concrete has reached its initial set, fill with 
water to approximately 500mm deep.

4. As per instructions 4-9 on page 13.6, or if suitable, 
the tank can be surrounded in pea gravel or  approved 
free flowing crushed rock. (See under tanks installed with 
granular backfill)  When the concrete surround has fully 
cured, cesspools should be completely emptied ready for 
use.

Venting SPEL septic tanks and cesspools

Adequate ventilation of the septic tank and the inlet 
pipework shall be provided to prevent the accumulation of 
fermentation gases.

Installation with feet/chocks

Reinforced concrete 
slab designed to 
take vehicle loading

Well compacted 
type 1 sub base 
MOT stone

Concrete cradle to 
support one third 
of circumference

Hardcore

Manhole cover and frame, 
set in flush with finish 
surface, as required

Cesspool tanks/silage tanks etc.
When the concrete surround has fully cured, cesspools should be 
completely emptied ready for use.

3. Place the initial water fill depth in accordance with 
chart above.

4. Place back-fill concrete up to the depth of the water in 
the tank ensuring the concrete is properly consolidated 
under the tank to prevent voids. Consolidate by hand – 
do not use vibrating pokers.

5. Connect up pipework, fix extension access shaft with 
waterproof mastic/adhesive or bolt to the stub access 
shaft as appropriate.
(see below).

6. Fit extension shafts if required:
Extension access shafts are available in 500mm 
increments with socket joints or if required, flanged joints 
with neoprene gaskets. Prior to surrounding in concrete if 

required, ensure rectangular access shafts are shuttered 
internally to support the sides and prevent distortion. This 
is especially important when guide rails are installed for 
pumps or coalescer units. With a high water table ensure 
all joints are double sealed to prevent ingress of water.

7. Top up the tank with water to invert level and place 
remainder of concrete.

8. Where the concrete slab over the tank is to take 
vehicle loading it should be reinforced in accordance with 
good practice to take the maximum load and should be 
extended onto unexcavated ground. It is important that 
vehicle loading is not transferred to the tank itself.

9. Incorporate inspection cover frames in the normal 
manner.

Venting SPEL Separators

SPEL Separators should be vented in accordance with 
BS EN 752 (BS8301:1985 Building Drainage) or Health 
and Safety Guidance Notice HS (G) 41 for filling stations, 
subject to local authority requirements. In multiple 
chamber separators, vent pipework must not be combined 
into a common stack below a point where pollutants 
contained could be transferred to other chambers. 

SPEL Separator automatic alarm/monitoring 
systems

The SPEL automatic alarm/monitoring system provides 

continuous monitoring of the separator contents by 
sensing when the light liquid within the separator has 
filled to a predetermined level (with design safety 
margins), and provides a simple audio-visual warning to 
alert the operator that the separator needs to be emptied.

The system comprises 2 parts: a compact control 
unit and a probe unit. The control unit is installed in a 
non-hazardous area remote from the probe. It is self-
contained and requires only a normal 240v AC electrical 
supply. The control incorporates an ATEX approved 
intrinsically safe circuit, which enables the probe unit to 
be used in Zone Zero Environments. For technical and 
installation details see Section 13.
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13.8Installation of Tanks Surrounded with Pea Gravel Backfill

Tank dimensions

Dimensions given on the 
drawings and literature are 
subject to manufacturing 
tolerances and should be 
physically checked prior to 
installation. This applies to overall 
length, connection positions, their 
size and invert dimensions. Also 
check the correct way the tank 
shall be installed and alignment 
with site drainage

If you have an installation 
situation that is not covered 
by this Data Manual please 
contact our technical services 
department. 

It is important that only properly 
trained and experienced 
contractors perform this method 
of installation.

Backfill material

Pea gravel or crushed rock is 
preferred as backfill material.

Requirements for backfill material 
are:
• Clean and washed.
• Non-cohesive, inert material.
• Pea gravel or crushed rock.
• Particle not larger than 20mm.
• Material free from rocks, ice,  
 snow or organic material.

Pea gravel 
specially 
placed. 

Compacted 
using long 

handled probe 
to reach 

underside of 
the tank

Second 300mm 
layer of backfill 

450-500mm min. 450mm min.

1

2

3

Crushed rock
3mm-16mm

Pea gravel
3mm-20mm

Approved backfill material for 
tanks and pipes

Excavation size - unstable 
ground conditions

Where the ground is unstable, eg. 
landfill type areas, peat, swamp or 
in clay areas subject to swelling/
shrinking, the width of the backfill 
must be increased to a minimum 
of half the tank diameter between 
the tank sides and the ends of 
excavation.
If the base of the excavation is also 
of unstable ground, allow for 250-
300mm of hardcore. After placing 
the hardcore, consolidate to ensure 
a firm base for the backfill.

Excavating - general

Excavate allowing for easy placing 
of the tank and backfill around the 
bottom half of the tank. Allowance 
should be made for any timbering or 
sheeting that may be required.

Filter fabric

Where there is a risk of the 
migration of pea gravel with the 
native soil, an approved filter fabric/
geotextile is recommended.

Filling tanks

Do not fill tanks until backfill is to 
the top of the tank. (Exception; Wet 
Hole see page 13.9). 

Where the tank is divided into 
chambers ensure all chambers are 
filled equally.

Note: Where the chambers may require 
to be separated by load bearing partitions 
to accommodate different liquid levels the 
tank must be surrounded in concrete.

Depth of cover for standard and 
heavy specification tanks

No vehicle loads

100/200/300/400 series tanks are  
designed for a minimum cover of 
600mm of backfill or 300mm plus 
100mm reinforced concrete slab.

500/600 series 1100mm backfill or 
900mm backfill plus 100-150mm 
reinforced concrete slab.

Vehicle loads

100/200/300/400 series tanks 
subjected to vehicle loading must 
have a minimum cover of 600mm 
of backfill plus a minimum 150mm 
reinforced concrete slab designed 
to take the maximum load without 
such loadings being transferred to 
the tank itself.

500/600 series as above but 
1000mm backfill plus a minimum 
150mm reinforced concrete slab as 
above.

The maximum depth of the cover 
is governed by the maximum drain 
invert depth and periodic high water 
table when encountered.

For the depth of cover for Extra 
Heavy and special specification 
tanks, contact our technical services 
department.

 
SPEL Mechanical Anchoring 
System 
 
If you are using this system and a 
concrete base slab, the tank must be 
bedded on pea gravel - see 13.11.

Backfill bed 
(see table page 
13.09 for minimum 
depth)

Hardcore

Place and 
compact further 
300mm lifts



© SPEL Products, Lancaster Road, Shrewsbury, Shropshire, SY1 3NQ, England.  T. +44 (0)1743 445200  F. +44 (0)1743 465442  E. info@spelproducts.co.ukREV 06.20

13.9 Installation of Tanks Surrounded with Pea Gravel Backfiill

Installation - Dry hole

1. Place a minimum of 150-300mm 
of approved backfill over the 
excavation bottom. Refer to table 
below.

2. Position the tank carefully onto 
backfill bed and check for levels 
including inlet/outlet inverts.

3. It is recommended to cover 
access shafts with polythene or 
plywood to prevent backfill entering 
the tank. 

4. Place first 300mm lift of 
backfill evenly around the tank by 
shovelling and pushing beneath 
the tank bottom, between ribs and 
end domes to ensure complete 
support and to eliminate voids. 
(Where access is confined, long 
handled probes, curved to enable 
reaching the underside of the tank, 
can be used). Place and compact 
further 300mm lifts, as above, to 
a minimum depth of 1/3rd of the 
tank diameter. The remainder of 
the backfill can be poured without 
consolidation except where required 
to support a cover slab.

5. Connect up inlet, outlet and vent 
pipework, seat access shaft into 
socket and apply waterproof mastic/
adhesive or as applicable.

6. Where a concrete slab is to 
be constructed over the tank to 
take vehicle loading, it should be 
reinforced in accordance with good 
practice to take the maximum 
load and should be extended 
onto unexcavated ground. It is 
important that vehicle loading or 
any superimposed loads are not 
transferred to the tank itself.

Important: Before surrounding 
circular or rectangular shafts with 
backfill, shutter internally to support 
the sides and safeguard against 
distortion.

7. Incorporate inspection cover 
frames in the normal manner.

300mm bed

Curved, long handled probe to
reach underside of the tank

Second 300mm
layer of backfill

300mm bed

Wet hole procedure

Where there is water entering the 
excavation, the water level should be 
maintained below the foundation level 
by pumping with or without the aid 
of a pump well in one corner of the 
excavation.

If the water level cannot be lowered 
you will need to ballast the tank 
very carefully. Place the tank in the 
excavation adding only enough water 
ballast to sink it. The water level in 
the tank must never exceed the water 
level in the excavation. While adding 
then ballast use only a lifting strap to 
keep the tank in position.

It is essential the backfill is distributed 
evenly round the base of the tank and 
thoroughly consolidated with the aid of 
long handled probes to eliminate any 
voids as set out in point 4 ‘Dry hole 
procedure’.

To prevent flotation, mechanical 
anchoring may be required.  
See page 13.12.

Backfill bed

Please refer to this table for the 
minimum amount of approved backfill 
to be used over the excavation bottom 
for your series tank.

Tank min backfill bed

100 Series 150mm

200 Series 150mm

300 Series 200mm

400 Series 250mm

500 Series 300mm

600 Series 300mm
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13.10Installation of Tanks with Concrete Cradle and Pea Gravel Backfill

This method of installation combines the economy of pea gravel backfill and the 
safety of a concrete cradle. For the less experienced contractor this is a safer option 
than bedding on pea gravel.

Excavation size – stable ground conditions

Determine the size of the excavation from the dimensions of the tank and the 
incoming drain invert depth, allowing for a minimum of 450mm of backfill between 
the tank sides and the ends of the excavation.

Excavation size – unstable ground conditions

Where the ground is unstable, eg. landfill type areas, peat, swamp or in clay 
areas subject to swelling/shrinking, the width of the backfill must be increased to 
a minimum of half the tank diameter between the tank sides and the ends of the 
excavation.

If the base of the excavation is 
also of unstable ground, allow 
for 250-300mm of hardcore. 
After placing the hardcore, 
consolidate and cover with a 
polythene membrane prior to 
placing concrete.

Note: If mechanical anchoring is 
required, sinkers will need to be 
cast into the concrete cradle. See 
mechanical anchoring on page 13.11 
and 13.12.

1. Place concrete along the 
centre of the excavation base 
and lower the tank into position 
‘puddling’ it into the concrete 
to form a cradle. Consolidate 
under the tank to prevent voids. 
Consolidate by hand – do not 
use vibrating pokers.

2. Check the tank is truly 
vertical, level and inlet/outlet 
invert levels are correct.

3. Place first 300mm lift of 
backfill evenly around the tank 
by shovelling and pushing 
around the tank sides, between 
ribs and end domes to ensure 
complete support and to 
eliminate voids. (Where access 
is confined long handled probes, 
curved to enable reaching the 
underside of the tank, can be 
used). After placing first lift of 
backfill the remainder of the 
backfill can be poured without 
further consolidation by hand.

4. Connect up inlet, outlet and 
vent pipework, seat access 
shaft into socket and apply 
waterproof mastic/adhesive or 
as applicable. (see page 2.13).

5. Where the concrete slab is 
to be constructed over the tank 
to take vehicle loading it should 
be reinforced in accordance 
with good practice to take the 
maximum load and should be 
extended onto unexcavated 
ground. It is important 
that vehicle loading is not 
transferred to the tank itself.

6. Incorporate inspection cover 
frames in the normal manner.

Note: Where the tank is divided into 
chambers ensure all chambers are 
filled equally. Where the chambers 
may require to be separated by load 
bearing partitions to accommodate 
different liquid levels the tank must 
be surrounded in concrete.

600m diameter access shaft can 
be cut to length on site. Manhole 
cover and frame, set in flush 
with finish surface as required.

Pea gravel or other similar, 
free-flowing, clean rounded 
aggregate or selected 
non-cohesive material

Concrete cradle to support one 
third of circumference 

250-300mm hardcore
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13.11 SPEL Underground Tanks Mechanical Anchoring

SPEL mechanical anchoring 
system

Mechanical anchoring is required 
where the tank is to be surrounded 
in pea gravel and where water 
could enter into the excavation 
(underground water table, rainwater 
run-off etc.) or where the tank is 
to be surrounded in concrete and 
it is imperative the tank does not 
shift during the placement of this 
concrete.

SPEL mechanical anchoring straps 
are available for all tanks. These are 
located over the designated ribs and 
held in position by locators positioned 
over the said ribs. Cables or straps 
should not be used between the ribs 
on the tank.

It is the responsibility of the 
tank owner or their technical 
representative to determine if 
mechanical anchoring is required for 
a specific installation.

If water could enter the excavation 
(underground water table, rainwater 
run-off etc.) we recommend the tank 
is mechanically anchored unless the 
minimum depth from tank top is, as 
in table on left.

The weight of over burden on top of 
the concrete anchor pad provides the 
anchoring force.

The pad is to prevent buoyancy 
but should be designed taking into 
account soil conditions eg. thickness 
and reinforcement.

Anchor points should be spaced equal 
to the tank diameter plus 300mm 
on each side of the tank regardless 
of tank diameter. The anchor points 
must be aligned in accordance with 
the designated ribs plus or minus 
25mm.

All anchor straps must be uniformly 
tightened with the ratchets. Straps 
should be a tight, snug fit to the 
ribs but must not cause the tank to 
deflect. It is recommended that the 
ratchets are positioned on alternate 
sides of the tank to ensure the tank 
remains vertical during tensioning.

Check the tanks internal diameter 
before and after tensioning the 
straps with a gauge rod to ensure 
against deflection.

Do not fill with product or water 
until backfill is level with top of 
tank except when backfilling with 
concrete.

When backfilling with concrete, we 
advise that the tank is filled with 
water to a corresponding level with 
the concrete to equalise pressure. 
Where the tank is divided into 
chambers, ensure all chambers 
are filled equally. See installation 
procedure for surrounding in 
concrete.

Minimum burial depth

The following table shows minimum 
burial depths when mechanical 
anchoring is not required.

Tank 
Series

Dia. 
(mm)

No cover 
slab 

(mm)

150mm 
cover slab 

(mm)

300 1800 1200 1100

400 2600 1500 1400

500 3500 1800 1700

600 4000 2100 2000

2475 (300 series)
4250 (500 series)

Ratchet

3300 (400 series)
4750 (600 series)

Concrete anchor pad

300600 (300 series)
850 (400 series)

1150 (500 series)
1300 (600 series)

Strap locators

Webbing strap

Water table

300Hold down bracket
See P13.12 for more information

250

Do not strap here

Straps must not be placed between the 
ribs or passed over from one side to 
the other as stress will be transferred 
to the weakest part of the tank wall. 
Unless the SPEL system is used and 
positioned correctly the 25 year 
warranty will be nullified.

X X

The ‘holding down’ ribs are indicated 
on the tank by a ‘strap’ label

Figure 1
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Anchoring kit contents 
for 300 series:

Ratchet c/w short length of 
webbing x 1

Long length of webbing x 1

Hold-down brackets x 2

GRP strap locators x 3

Bolts x 4

REV 04.21

13.12SPEL Underground Tanks Mechanical Anchoring

Procedure for ‘anchoring’  
tanks down

1. Check contents of kit.

2. Hold-down Brackets: 
 
a) Position brackets so they line up 
with the ribs of the tank as indicated 
by ‘strap’ label. Check position from 
side of tank and edge of slab as 
shown in Figure 1 on previous page. 
 
b) Thread loop of short 
length through hold-down 
bracket (see Sketch 1).                                 
Note: the arm of the ratchet should 
be facing outwards. (Do the same 
for long length on opposite side of 
the tank.)

 c) Drill a 20mm dia x 150mm deep 
hole in concrete slab.

 d) Clear the hole of dust and 
hammer in the anchor bolt.

 e) Drill the second hole and                                  
hammer in the second anchor bolt.

 f) Tighten the nuts to 200Nm. 
 
NB. For strength the bolts must be at 
least 130mm deep into the slab and the 
concrete strength C25/30 or higher.

 
3. Then throw the remaining length of 
the long length of webbing over the 
tank, making sure that the webbing is 
not twisted.

4. Position the ‘long’ length of webbing 
over the designated rib and ‘clip in’ the 
strap locators underneath the webbing 
and position as shown in the drawing 
(see Figure 1 previous page).

5. Taking the end of the ‘long’ length of 
webbing, thread it through the slot of 
the ratchet (see Sketch 1) and tighten 
up using the ratchet arm to give 
required tension.

6. On completion the ratchet tensioners 
should be well wrapped in ‘DENSO’ or 
similar tape for long-term protection if 
the tank is surrounded in pea gravel or 
similar backfill.

Minimum burial 
depth (Refer to 4.8)

Full number of strap sets
Water table at ground level

Half number of strap sets
Water table at mid point/centre line 

Sketch 1

Anchoring kit contents for 
400, 500 and 600 series:

Ratchet c/w short length of 
webbing x 1

Long length of webbing x 1

Hold-down brackets x 2

GRP strap locators x 5

Bolts x 4

Sketch 2Strap locator

Strong reinforcing ribs

Strap

Strong reinforcing ribs

Strap locator Strap

Full number of strap sets 
Water table at ground level

Minimum burial 
depth (refer to 4.8)

Half number of strap sets water 
table at mid point/centre line

Hold-down Brackets

200mm

Hold-down bracket

Tightern with 
torque wrench 
to Insallation 

Torque

Insert assembled 
anchor through 

fixture into 
concrete

Clean hole by 
brushing and 

blowing to remove 
dust and drilling 

debris

Position fixture 
and drill correct 
diameter hole to 

correct depth

60mm

50mm
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13.13 SPEL Underground Tanks Wellpoint Dewatering & Long Excavations

Wellpoint dewatering

Where sandy, permeable ground is 
saturated with water, wellpoint dewatering 
is a technique that lowers the ground water 
level over a defined area. This is achieved 
by simultaneously pumping from a number 
of wellpoints inserted into the water table.

Without wellpoint dewatering the contractor 
would be trying to work or dig in ground 
that is virtually quicksand. The sides of 
the excavated hole would keep collapsing 
and any sand removed would be replaced 
by more sand running in, thus, filling up 
the hole. This can result in danger to men, 
adjacent structures, roads, etc.

Once the wellpoints have been installed 
and the system has been running for some 
time, the contractor can then excavate in 
stable conditions.

As a general rule, any dewatering system 
must be kept running 24 hours a day 
because the water removed from the 
ground is replaced from the surrounding 
areas.

Modular bracing systems

Where excavations exceed 4m and extend 
to 22m or more, a propriety bracing 
system, where no internal cross bracing is 
required, should be used. 

Systems available comprise telescopic, 
hydraulic and rough adjustment walling 
modules connected to fixed length 
extension beams designed to provide 
support to interlocking sheet piling.

Where excavations are 20m or more in 
length a goal post arrangement is normally 
required to provide cross bracing support at 
the central point. This arrangement enables 
the SPEL tank to be passed under and into 
the excavation.

For up to 20m long excavations, temporary 
bracing can be provided by Mabey Hire Ltd. 
to provide a clear opening for installing the 
SPEL Tankstor® or separator as illustrated.

Dewatering at 
RAF Coningsby

SPEL Separator being installed at an RAF base.



St Joan of Arc School,
High Street, Rickmansworth
WD3 1HG
Drainage Maintenance Plan
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Appendix 3

Edincare SW Pump Details

Appendix



150mm CBM2 or Wet Lean Concrete (C10) Sub-base

CBR Table - Foundations for Rigid Pavements

CBR < 2% 2% < CBR < 5% 5% < CBR < 15%

600mm 350mm 150mm

Formation

Subgrade

(Optional
Capping

Thickness)

No capping

CBR > 15%

Foundation (Wet Lean Concrete)

Sub-grade

Foundation (Wet Lean Concrete)

Sub-grade

Foundation (Wet Lean Concrete)

Sub-grade

Structural Slab Cross Section
Scale 1:10

Expansion Joint Detail
Scale 1:10

Contraction Joint Detail
Scale 1:10

22
5.

00
15

0.
00

75.00

2 layers of A393 mesh to
resist flexural moment (or

H16 bars)

Concrete should contain water
resistant admixtures (C30)

22
5.

00
15

0.
00

75.00

Waterproof cap

75.004500.00

300.00 300.00
25.00

100.00

25.00
112.50

Debonding tape (with
applied sealants only)Seal

Dowel bar covered by an
approved sheath

Joint filler Approved compressible filler

Separation membrane
except for continuously

reinforced concrete slabs

Glass Fibre Reinforced
Concrete - Mix to be

designed by supplier to resist
tracked vehicle wear/damage

22
5.

00
15

0.
00

75.00

200.0020.00
112.50

Compressible caulking material
(with applied sealants only)

Dowel bar covered by an
approved sheath

Separation membrane

200.00

350.00

350.00 350.00

56.00

Seal

Deep groove (minimum 3mm wide)

Figured dimensions only are to be taken from this
drawing. All dimensions are to be checked on site

before any work is put in hand.

Site Asset Facility Type Orig. Doc No. Rev

Status

Drawn Checked Date

Originator Discipline

Site

Facility

Drawing Title

Aspire House - Princes Avenue - Aldershot - GU11 2LF
Tel: 01980 885500 - Fax: 01980 886698
www.aspiredefence.co.uk

PROJECT
ALLENBY/CONNAUGHT

Scale

@ A1

WORKSHOP

ABP Aldershot

Autodesk Docs://CPT Aspire Defence/31-S2-MN0613-ZZ-M3-S-0001-Structural.rvt30/10/2023 12:08:16

P131-MN0613-18-GA-P5-

LB AD NOV. 23

IDC

201

CRH Civil

Pavement Details
Sheet 1 of 2

AS SHOWN

Rev Description Drn Date Chk'd App'd
P1 Issued for Information LB 16.11.23

NOTES

1. ALL DRAWINGS TO BE READ IN CONJUNCTION WITH
    CURRENT CAMPBELL REITH S2 SPECIFICATIONS.

2. FOR GENERAL NOTES REFER TO DRAWING No.
    31-MN0613-18-NB-S2-0901

AD AD

Andy Higgins
Callout
move this dim. clashes with others
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what CBR are we assuming? Do we need to show capping here and put (layer TBC)

Andy Higgins
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Callout
Add a hatch for concrete (different to the foundation)
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take off the decimal places for all dims
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Callout
what CBR are we assuming? Do we need to show capping here and put (layer TBC)

Andy Higgins
Text Box
Type 6F1 Capping (depth TBC - refer to table)
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Text Box
Type 6F1 Capping (depth TBC - refer to table)

Andy Higgins
Text Box
Type 6F1 Capping (depth TBC - refer to table)
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Callout
move notes down out of capping
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Callout
move notes down out of capping
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resist flexural moment (or
H16 bars)
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Text Box
2 layers of A393 mesh to
resist flexural moment (or
H16 bars)
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Arrow

Andy Higgins
Callout
Do we need to have a layer at top and bottom? Rather than two next to each other? Check with Franklin/structures and update to suit

Andy Higgins
Text Box
NOTE: individual slab span to be no greater than 4.5m between joints. Refer to slab layout plan 31-MN0613-18-GA-P5-200 for details.

Andy Higgins
Text Box
3. Minimum 450mm pavement build-up required to mitigate frost ingress. If sub-grade is non frost resistant, contractor is to over dig minimum 225mm and backfill with wet lean foundation or frost resistant MOT Type 1. 

Franklin Neathercoat
Text Box
Notes:1. Slab design based on assumed Long Term Modulus of 15% CBR and Sub-grade Reaction of 0.1N/mm2/mm. Where sub-grade improvement measures are not being proposed, capping will be required in line with Table Above. 2. Area susceptible to frost. A minimum of 450mm frost resistant build-up is required to mitigate frost ingress. If sub-grade is non-frost resistant, the contractor is to over-dig a minimum of 225mm below the underside of concrete foundations and backfill with frost resistant MOT Type1 compacted in layers of no thicker than 150mm to a minimum CBR of 15%3. GRC Slab to be C30 water resistant concrete. Mix to be designed to reduce wear from track vehicle scrub. Design by supplier. 
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