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Welcome to Polypipe

At Polypipe, conceiving, designing, manufacturing and delivering the most advanced products and
systems is more than just an occupation. We see it as our passion. Everything we do has always been
based around a few simple beliefs: Quality always beats quantity. Products are nothing without service
and support. Sustainability isnt just a ‘green” word and working with our customers is much better than
simply supplying them.
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Polypipe is the UK’s largest plastic piping
systems manufacturer

With over 20,000 product lines, a substantial fleet of over
400 vehicles and employing over 2,000 people, we have an
enviable reputation amongst installers, contractors, stockists
and specifiers.

The broadest product range available in the UK

With over 100 product systems, our unrivalled

portfolio offers dependable, innovative solutions for pressure
and non-pressure applications, enabling the movement of
water, air, power, chemicals and telecoms throughout the
built environment.

Market-sector focused

We operate through sector-focused businesses, ensuring
that our Sales and Technical Teams are equipped to meet
the specific needs of residential, civils and infrastructure,
commercial and industrial projects.

Innovating for today’s construction challenges

Recognising the twin challenges of managing water and
carbon resources, we have invested for many years in
our water management and carbon efficient solutions,
with systems that meet all legislative requirements.

Polypipe intelligent engineering

Through initial involvement our substantial technical
knowledge and capabilities can be utilised, ensuring our
customers can engage with the project team to deliver the
most appropriate and cost-effective solutions and supporting
them in a close working relationship from design right
through to installation.




Overview - our company, our products, our people Intelligent engineering

Our product knowledge and service teams provide an unrivalled level of technical support.
Working closely with our customers, we can help guide them through current legislation and
complex building regulations. This helps us to match the right product range with the correct
project requirements, or develop a fully engineered system for specific project needs.

The market leaders in surface water management

Our team of fully qualified drainage specialists, civil engineers and technical support experts offer invaluable
experience and knowledge through each and every stage of a project. We provide the most commercially viable
solution for a project through our ability to be unbiased. As we offer both pipe and geocellular systems, we have
a truly holistic range of products meaning we can tailor our solutions to your needs. You can contact our team on

We invest heavily in research and new production technology that
allows us to provide high quality products with more precise
performance specifications and even greater reliability. Our
products are covered by third party accreditations including BBA,
BSI Kitemark and WRc, which ensure we meet specification
standards. Supporting our product accreditations, our business
systems are regularly assessed by BSI to ensure we maintain our
BS EN I1SO 9001:2008 and BS EN I1SO 14001:2004 certifications.
These independent assessments confirm that we adhere to strict
regulatory requirements and ensure we provide greener
credentials for our products.

UKAS accredited laboratories

Our in-house research and development facility is one of the
most advanced of its kind and includes the independent UKAS
accredited Berry & Hayward Laboratory. This operates 24 hours a
day and gives us the body of knowledge and expertise needed to
produce the most advanced range of products and solutions.
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Design

From the outset, our Design Team will bring
their technical expertise and experience

to bear, providing assistance with hydraulic,
structural and flotation calculations supported
by system CAD designs and specifications.

Installation guidance

Providing guidance at the critical installation
stage, coordinating deliveries and ensuring
the most cost and time efficient pathways
to completion.

The calibre of our people

The calibre of the people within our support
team is a reflection of the importance we place
on customer service in helping to deliver a
successful project outcome. They include fully
qualified design engineers who, through their
experience and in-depth product knowledge, can
help to provide detailed specification guidance.

Our accreditations

Polypipe is a member of influential bodies
such as the British Plastics Federation (BPF)
and Construction Products Association (CPA).
We also work with organisations such as
DEFRA, CIRIA and Constructing Excellence,
which enable us to have an active involvement
and understanding of industry drivers.
Combining this industry involvement with

the high calibre of our staff enables us to
provide an unrivalled level of service.

+44 (0) 1509 615100 or arrange a visit from one of our commercial or technical specialists.
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LONG TERM
ALLOWANCES

Sustalnable solutions
designed to provide
the appropriate design
life and durability.

MAINTENANCE
GUIDANCE

Full maintenance guidance
available from our water
management solutions
Technical Team.

PLANNING

Civil engineers and drainage
specialists on-hand to offer
guldance on appropriate
project solutions.

POLYPIPE
INTELLIGENT

DESIGN

Design assistance utilising
CAD, microdrainage and
deformation calculations
avallable at every stage
of the project.

.

CALCULATIONS

long-term performance.

ENGINEERING

ON-SITE
GUIDANCE

Dedicated Product
Support Team on-hand
to offer advice and
support on-site.

INSTALLATION
SERVICES

Detalled installation guides offer
contractors and ground workers
defined parameters to help
when Installing our products.
We work with preferred supply
and fit partners to deliver a
complete Installation service
If desired.

Permavoid Technical Manual

G

A
w
78
HEALTH & SAFETY

Products are designed with
Health and Safety In mind
and full guidance for
the safe handling and
storage of our products
15 avallable.

PRODUCT SOLUTION

Utilising best engineering
practice combined with the
knowledge of the |atest
legislation and standards
& to specify the most
appropriate solution.

»>
MODULARISATION

Off-site manufacturing using
medern methods of
fabrication. A wide range of
bespoke pre-fabricated
chambers and fittings
from our In-house
Fabrications Team.

PRODUCT PERFORMANCE

Project specific design calculations
can be provided to support our
solutions and ensure effective




Water management solutions

Our water management solutions embrace a comprehensive range of
sustainable drainage systems (SuDS) and services that together address the
surface water management requirements of every commercial and
domestic project, regardless of the project size.

With a choice of market leading products, plus the highest level of technical support, you can depend on Polypipe
to help you deliver the most effective and compliant surface water management plan.

Whether your scheme is adoptable or non-adoptable, we have the right solution for you; retention, attenuation
or infiltration systems combined with or without treatment solutions, all supported by our fabrication service that
provides off-site engineered solutions.
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Surface water treatment

Regulations on the management of surface water through
source control and the use of SuDS are now well established.
Increasingly, legislation is presenting developers and

designers with additional challenges in the control of Permafilter

surface water pollution. New standards aimed at reducing

Permachannel

pollution levels in groundwater and rivers are often based
on the Polluter Pays Principle (PPP), so our range of water
treatment systems are designed to intercept and extract
pollution as close to source as possible.

At Polypipe you will find the largest range of treatment

solutions for silt removal, collection and separation. From our
silt traps and oil interception, to advanced treatment textiles _ / :
such as Permafilter Geotextile for the removal of heavy metals RIDGISTORM-X4
and RIDGISTORM-X4 for dissolved pollutants. They can all be i :
integrated within an overall ‘Roof to River’ solution and can be
combined to form progressively more efficient treatment
depending on anticipated contamination levels.
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What is the Permavoid system?

Permavoid is a geocellular sub-base replacement system,
designed to provide shallow stormwater retention,
attenuation or infiltration. Permavoid can be used as
part of an engineered or soft SuDS solution. It enables
designers to offer a source control system incorporating
water treatment to manage water where it lands.

Our Permavoid system has been extensively tested over
the last decade with Salford and Coventry University, the
Transport Research Laboratory and Highways England, to
ensure that the system meets the legislative requirements
set out by CIRIA, the Environment Agency, SEPA and PPG.

Academic site wide trials include:

e Transport Research Laboratory - A pilot-scale trial of
reservoir pavements for drainage attenuation incorporating
Permavoid sub-base replacement system.

Coventry University - Assessment and monitoring of
the oil retention and performance of the Permaceptor
Treatment System.

SEPA-Perth Prison - A 2 year field monitoring exercise
of macro-pervious pavement and car park installation
incorporating Permachannel oil and silt retention devices.
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The growing importance of SuDS

‘Making Space for Water’ is an integrated, forward-thinking strategy
for managing future flood risk in England, first published in 2004.

Among its many recommendations is the adoption of a ‘joined-up’ approach to drainage management
in high-risk urban areas and the widespread use of sustainable drainage systems (SuDS) to control the rate
at which rainwater runs off paved areas and into sewer networks and rivers.

MAKING SPACE FOR WATER

A HOLISTIC, SUSTAINABLE APPROACH TO LAND USE, WATER MANAGEMENT AND BIODIVERSITY

©Polypipe

EXTREME STORM EVENTS

GRE - Y
SREATER THAN 1IN 200 YEAR ReQuRE OVERLAND FLOOD ROUTING

Government planning policy has defined the need for sustainable drainage systems (SuDS)
to ensure that flood risk is taken into account during all stages of the planning process.

CIRIA (SuDS Manual)

The SuDS Manual provides guidance on all aspects of the
design, construction, operation and maintenance of SuDS.
In particular, it places a real emphasis on the use of source
control techniques and requires designers to consider
pollution removal.

The SuDS Manual defines that a sustainable drainage
system should consider certain basic requirements,
including:

e Run-off from a developed area should be no

greater than the run-off prior to development

e Run-off from a developed area should not result
in any down-grading of downstream watercourses
or habitat

e Consideration should be given at the development
feasibility stage to water resource management and

Urbanisation has led to an increasing number of negative
impacts on the environment, in particular pollution.
Depending on the land use, the following typical surface
pollutants can be found in surface water run-off:

e Hydrocarbons and oils

Sediments

e Heavy metals

Fertilisers and pesticides
e Salts

e Animal wastes

e Pathogens

Traditionally, pollutants are collected from impermeable
surfaces into the drainage systems and treated downstream
via large, deep, in-line separators that are typically designed
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The challenge each developer faces on both greenfield and brownfield developments is knowing what to do with the excess
run-off generated by the development which has to be retained in and around the site. BS8533:2011, 'Assessing and Managing
Flood Risk in Development Code of Practice’, has been created to help designers analyse flood risk and to guide the selection
of appropriate flood risk management solutions.

Soft SuDS alone may not provide sufficient storage on certain sites due to space constraints, particularly driven by the
housing density requirements in PPS3:Housing. The Permavoid system can help address these challenges, by providing an
effective controlled retention, attenuation or infiltration system to suit site specific requirements.
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control in the developed area
to treat the first ‘flush’ only. Emulsified oils and hydrocarbons

¢ Run-off should replicate, as far as possible, the natural
response of the site to rainfall

can still be discharged downstream, the discharge of oil and
hydrocarbons constitutes a major pollution source and is a
serious threat to groundwater sources.

The SuDS Management Train

This is a staged design concept used in sustainable drainage systems (SuDS) which controls volume and quality of surface water
run-off. Permavoid gives designers a versatile source control system.
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Infiltration into ground or discharge to water course
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Legislation and regulations

We understand how important it is to keep up to date with legislation.
That is why our advice and system selection is informed by the very

latest requlations and standards.

Water Framework Directive

The Water Framework Directive (WFD) is a piece of EU
legislation to improve water quality in watercourses and
coastal areas. It identifies the treatment of pollution at
source as one of the most effective ways of reducing
pollution and improving water quality. Our geocellular
solutions can meet that challenge by integrating a number
of surface water treatment and water management control
systems into your attenuation and soakaway structures

at source.

Flood and Water Management Act
2010 (amended 2012)

The Flood and Water Management Act (FWMA) came into
effect in 2010 with the aim to mitigate flood risk and
improve water management. As part of the Act, Schedule 3
requires new developments to implement sustainable
drainage systems (SuDS) on all new developments using
natural and proprietary features in place of conventional
drainage, to reduce surface water run-off, mitigate flood
risk and improve water quality.

Building Regulations

Building Regulations Approved Document H3 requires
rainwater to be either stored in a tank or discharged in
the following order:

1. Soakaway or other infiltration
2. Rivers and watercourses

3. Direct to sewers

Many developments are being built on land that is not suitable
for infiltration. Brownfield sites, sites with contaminated
ground, high water tables, poor percolation and with natural
aquifiers are all examples of this. Rivers and watercourses are
not always in close proximity/reasonable construction distance
from the site, resulting in a very large number of sites still
having to utilise mains sewer connections as their only viable
means of stormwater discharge.
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Lead Local Flood Authorities

The Flood and Water Management Act (FWMA) 2010
requires the Lead Local Flood Authority (LLFA) to be
responsible for co-ordinating flood risk management within
its area. They have the responsibility for managing the risk
of flooding from surface water, groundwater and ordinary
watercourses and for developing, maintaining and applying
a strategy for local flood risk management. LLFAs are also
responsible for maintaining a register of significant flood
risk assets.

It is a requirement under the FWMA that LLFAs develop
a local flood risk strategy focused on local issues. The
strategy should incorporate effective and robust surface
water drainage systems for new developments in
accordance with SuDS principles.

National Planning Policy Framework

The National Planning Policy Framework (NPPF) requires that
development is undertaken in a sustainable manner and has
a presumption in favour of sustainable development. The
systems should be designed to control surface water run-off
close to where it falls and mimic natural drainage as closely
as possible to:

¢ Reduce the causes and impacts of flooding
e Remove pollutants from urban run-off at source

e Combine water management with green space with
benefits for amenity, recreation and wildlife

Information on how this should be applied is provided in
the DEFRA non-statutory technical standards for sustainable
drainage systems (SuDS).

Local Planning Authorities

When determining planning applications Local Planning
Authorities (LPAs) should ensure that any new or
redevelopment avoids flood risk to people and property,
does not increase flood risk elsewhere and mitigates any
flood risk taking into account the impacts of climate change.

The LPA will be required to consult with the LLFA as a
statutory consultee on major developments with surface
water drainage requirements along with other statutory
and non-statutory consultees as required.

Process integration

BS EN 752:2008

BS EN 752:2008 takes a more integrated view of designing
sewer systems in the context of the wider urban drainage
system and water environment. It helps engineers
understand and implement integrated urban drainage
systems and management. The National Annex provides
information on how to incorporate BS EN 752:2008
practices within the UK.

BS 8582:2013

This Code of Practice is for surface water management
for development sites. The standard has been developed
to support:

e Planners and drainage approval bodies: In setting
consistent drainage criteria and principles (for new

developments and redevelopments) that deliver
effective surface water flood risk management as
sustainably as possible while contributing towards
the delivery of relevant environmental, sustainability
and urban design planning objectives for the site
and local area.

¢ Designers: In planning and implementing safe,
robust surface water management systems that
meet the criteria and principles referred to above.

In addition, this standard gives recommendations on
the planning, design, construction and maintenance
of surface water management systems for new
developments and redevelopment sites, focusing

on the sustainable management of flood risks arising
from surface water run-off.

The diagram below demonstrates pertinent key links between the development planning process and the drainage
system design process, emphasising the involvement of stakeholders throughout.

Planning Policy We can provide help and

Local surface water management, flood risk management and green

infrastructure policies.

e Prannns [ > Development
masterplan

Development
concept

ceesesccses

Confirmation of
approval and
adoption process

Drainage
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Outline drainage <
design

B | > Outline ?Ia.nnmg
permission

Detailed drainage
design, drainage
impact assessment

Stakeholder consultation

Building Regulations approval
CSH certification (SUR 1)

Drainage system adoption
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support at every stage of
the planning process.

NOTE: The need for the steps given

in colour  would depend on the nature
and/or scale of the development and type
of planning application and is determined
by agreement with the planning authority
Flood risk and drainage approval body.

assessment/ Ref:- Page 8 of British Standard BS 8582:2013.
drainage
assessment

Data collation
and investigations

Detailed data
and modelling

‘Outline planning stage:
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SECTION 2 Permavoid system overview and applications

Geocellular solutions - for shallower depths

Polypipe provides the widest range of geocellular solutions to meet the needs
of SuDS in a wide variety of applications.

Key benefits

Application
Provides effective source control
Can be installed above a high
water table
Allows water to be spread across
a wide area
Ideal for brownfield or
contaminated sites
Provides treatment to remove silt
and hydrocarbon deposits

Design
¢ Designed and tested for retention,
Shallower app“cations attenuation and infiltration at
shallower depths
The Permavoid system extends the choice and flexibility e L e e
of the Polypipe range by providing robust, effective source pumping stations
control through retention, attenuation or infiltration at Oil interception at source - no need
shallower levels. for petrol interceptors
Can be used in combination with the
Shallower retention, attenuation or infiltration structures full range of Polystorm geocellular
are often necessary because the ground at greater depths can solutions for deeper applications

present a construction challenge. This could be the presence

of chemicals or contamination left behind from previous land Installation

use, a high water table or perched water and hard rock areas. * Interlocking raft for rigidity and a

A shallower approach reduces or omits the requirement for high compressive and tensile strength
expensive pumping equipment. Shallower systems have a under load

lower environmental impact, requiring less excavation, Suitable for use beneath porous
temporary works and fewer trips to transport infill and and non-porous surfaces

rubble to and from the site reducing construction costs. Reduction in excavation depth and cost

No need for trench supports or
plant to deliver and remove trench
support panels

Permavoid modular cell
95% void ratio Traditional aggregate

30% void ratio
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PERMAVOID
SYSTEM
OVERVIEW AND
APPLICATIONS

The Permavoid system offers a means of providing integrated source control drainage solutions that can

. . SECTION
meet the volume control and water treatment demands of current guidance and regulations.

3

PERMAVOID
SYSTEM

The Permavoid system is designed to be used in Figure 2.1.1: Typical Permavoid system -

place of a traditional aggregate sub-base within vs. traditional aggregate sub-base

trafficked pavements. It provides a unique, high For car park applications SECTION

strength, consistent structural raft in accordance . 4

with BS7533-13:2009, 'Guide for the Design of sand g o

Permeable Pavements Constructed with Concrete Geotextile £

Paving Blocks and Flags, Natural Stone Slabs, Setts § Permavoid §

and Clay Pavers'. < Geotextle |7 RESRCN
5

Permavoid cells have a 95% void ratio, thus considerably : Aggregate STRDUE;I—GUI\TAL

enhancing the attenuation capacity of a pavement and

also enabling the reduction of aggregate requirements

in hydraulic pavements. The system is suitable beneath SECTION

asphaltic, block-paved or concrete pavements and for the

full range of traffic conditions from domestic driveways to 6

highways. The units have a high compressive strength and SUTR;?:TE,\),’\E'ﬂER

are joined together with Permaties, a unique patented

tapered jointing system, to create a horizontal structural raft.
SECTION

7
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Key benefits

e On multi-layer systems, Shear Connectors are
inserted to maintain rigidity and minimise
lateral displacement

Individual modular units tie together using

Permatie interlocking connectors SECTION

8

STANDARD
DETAILS

The Permaties have integral creep resistance : :
Permavoid geocellular units are manufactured

from recycled polypropylene and can be recycled
at the end of their useful life

The Permatie provides rigidity and minimises
deflections

Permavoid sub-base replacement systems comply
fully with the latest CIRIA guidance on structural
design of geocellular drainage tanks

SECTION
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Please note: Illustrations are for guidance only. Not to scale.
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Permavoid - at a glance SECSON

PERMAVOID
SYSTEM
OVERVIEW AND
APPLICATIONS

Source control

In traditional stormwater drainage systems, silt/debris and contaminants are managed within the system via

in-line separators typically installed downstream in the system. This requires larger and deeper chamber installations.
Source control is a vital element of the SuDS Management Train, allowing silt/debris and contaminants to be

managed at the head of the system. The versatility of the Permavoid geocellular system allows for numerous
variations of stormwater treatment.

Permavoid is an effective interception system supported by over 10 years of laboratory and field trials to ensure
effectual water treatment close to source at shallower depths.

Surface Water Treatment System Selector
SOURCE CONTROL DRAINAGE SYSTEM
Roof interception to incorporate; —SifS—————""
retention/attenuation/passive irrigation/re-use . Light contamination . Regular contamination . Regular contamination
e Occasional spillages . Frequent spillages . Frequent spillages
Roof
[ ]
S
Permafilter Permachannel Permachannel Ridgigully Permachannel Ridgigully é
Permavoid Permafilter Permafilter Permafilter Permafilter Permafilter g
Biomat Permavoid Biomat Permavoid Biomat Permaceptor Permavoid Biomat Permaceptor 5
Permavoid Permavoid Permavoid Permavoid Permavoid Permavoid 3
. Medium Duty Medium Duty Medium Duty Medium Duty Medium Duty Medium Duty
Podium with Biomat with Biomat with Biomat with Biomat with Biomat with Biomat
g B
Permavoid/Polystorm Permavoid/Polystorm Permavoid/Polystorm
Orifice Flow Control Orifice Flow Control Permatex 300
o o a__rm o Permatex 300 Geomembrane
Flow control/treatment/retention/attenuation/infiltration Permatex 300 1
Basement
Treatment/attenuation -
2
o
v
2
Swales Polystorm Polystorm w
. Retention Pond Ridgistorm-XL Ridgistorm-XL
FOI’ pO”UtIOﬂ management Permavoid Permavoid Permavoid
Flow Control Flow Control
Increasingly, regulations and design guidance highlight developer's obligations to mitigate the risk of pollutants T3
O +
emanating from contaminated run-off from hardstanding surfaces. The most common diffuse pollutants are =5
v
hydrocarbons and contaminated silts. The Permavoid system offers an integrated technique for the source control L=

treatment of polluted run-off using advanced geotextiles and flotation techniques.
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Permavoid applications

The Permavoid system can be incorporated into the full range of traffic conditions from domestic driveways

to HGV applications and is suitable below pervious and impervious asphaltic, block paved or concrete paved

areas. The Permavoid system complies with the requirements of BS 7533-13 and incorporates a high vertical

compressive strength of 715 kN/m? and lateral compressive strength of 156 kN/m?.

High water tables

High water tables and even perched water at shallow
depths require specific design and construction measures
to avoid issues such as flotation of attenuation structures
and often prevents the use of soakaways. Anti-flotation
and temporary dewatering measures are invariably very
expensive. The Permavoid system can provide the
attenuation or infiltration solution for such projects
avoiding groundwater issues.

Contaminated land

Redevelopment of brownfield sites is commonplace and
issues of ground contamination often come hand in hand.
The use of the Permavoid system can often negate the
need to excavate into contaminated soils that invariably
incur significant costs in either on-site remediation or
off-site disposal, as well as numerous associated
environmental issues.

Excavation of hard rock

Excavation of hard rock is usually expensive and slow.
However, the Permavoid system is ideal for use on sites
that are underlain by hard rock at shallow depths,

as the systems can be incorporated into the pavement
construction, invariably avoiding any net additional
excavation for the drainage system.

Shallow outfalls

The Permavoid systems can very often avoid the need for
pumping that might otherwise be required with
conventional drainage or deep attention tank solutions.
Pumped solutions can be costly to install and maintain
and are considered to be environmentally unsustainable.

Limited access sites

The Permavoid system can be easily manhandled into
place without any heavy lifting or off-loading equipment.
The footprint of the tank does not have to be square.
Segmented tanks can fit into the available space.

Ground stabilisation

Due to its high compressive strength and bending resistance
within the joints, Permavoid cells create a horizontal
consistent structural raft providing a stable structure.
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Soft landscaped areas

The Permavoid system can be used to provide pre-treatment
of stormwater run-off before it enters a swale, dry basin,
pond or wetland (Diagram 1). It is even possible to install
Permavoid below swales and dry basins to improve treatment
and increase storage capacity (Diagram 2).

Diagram 1

PERMAVOID WITH
FLOW CONTROL

SHALLOW SWALE

Diagram 2

GEOTEXTILE PERMAVOID GEOMEMBRANE

SHALLOW SWALE

Public open spaces / Leisure and play areas

Acting as both a sub-base replacement system and
drainage component, the Permavoid system can give
maximum attenuation and infiltration capabilities for
both natural and artificial surfaces and can be integrated
into site-wide sustainable drainage systems more
effectively. The result is a sustainable development in
line with the DEFRA national standards for delivery

of sustainable drainage systems.

Driveways

Any domestic driveway or front garden over 5m? that is being
paved must incorporate SuDS to minimise the risk of flooding.
The Permavoid system, used in conjunction with permeable
paving, can help adhere to these requirements whilst allowing
a wide range of landscaping options.

Permavoid in the urban environment

The introduction of SuDS in urban areas allows landscape architects
and engineers to design multifunctional urban spaces.

The Permavoid system can help enhance natural features in built-up areas. As it provides excellent source control

at shallow depths, the system can not only manage, but also treat water from high stormwater volumes. It also creates

a structural platform on which green areas can be cultivated, irrigated and oxygenated.

Raised 1 Planter
planter

Geotextile
1 Shallow swale

Rainwater recovery
supply for irrigation
building services Permeable paving

Permavoid

1 SHALLOW SWALE & PLANTER

Permeable paving
Permafilter

Planter

Outfall to
drain complete
with flow
control,

if required Infiltration if suitable ~ Permavoid ~ Wicking geotextile

2 RAISED PLANTERS (RAINGARDEN)

Permeable paving

Raised planter

Permafilter

Permavoid

Wicking geotextile

3 RAINWATER RECOVERY Rainwater from

Overflow to drain roof/podium
Permeable paving or infiltration I!/
meayyoippyyye

Water for

re-use,

irrigation,

building

services Pumping Permavoid Catchpit
chamber
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Key benefits

Controls and manages surface water
run-off at source

Provides effective drainage
Re-uses water as a resource

Can be installed above a higher
water table

Removes silt and hydrocarbons
to improve biodiverity

Helps establish calming,
tranquil spaces

Promotes health & wellbeing
Provides a cooling effect

Connects people with nature

Permeable surfaces can be used to
attenuate run-off. Intercepting, storing
and re-using surface water at source,
this enhances stormwater management
and enhances biodiversity.

Collected surface water can be used
to irrigate planter areas through
passive irrigation, providing amenity,
infiltration and evapotranspiration,
assisting with cooling in urban areas.

Rainwater from adjacent buildings and
porous surfaces can be intercepted and
stored for non-potable water use within
the building, or re-used for irrigation.
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Permavoid in the urban environment

The management of surface water
run-off from roads and highways can
provide substantial benefits to the
built environment.

Water management features can be prime design elements
in road and highway drainage. Incorporated into a new
development or retrofitted into an overall SuDS scheme,
Permavoid can enhance the natural environment by
providing improved attenuation and treatment at source.

1 BIORETENTION ZONE

Permafilter ~ Road kerb

/

Growing medium

Pavement

«—— Road
Permavoid - ; -
Biomat s DU T R 0 AT
AL LA S S B L S
. R
Permavoid LAWY ALY KN G rom s E

NG

Outfall to highway
drain complete with
flow control if required

Infiltration if suitable

2 BIORETENTION ZONE

Pavement Growing medium

l
L

Road kerb
—

Gully cover

? i+ Permafilter

¢ " v
GG BN TR
T W
A FaRTa

Permaceptor ‘ ‘

Infiltration if suitable

o Permavoid

Outfall to highway
drain complete with
flow control if required

3 GRASS SWALE

Road kerb Pavement
/ Grass swale l

Road

> 3 Permafilter
W ] U
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| 0§ O v Re] .
FALD FOED §EOR FARD ALS Permavoid

Outfall to highway
drain complete
with flow control
if required
Infiltration if suitable

4 PARKING ZONE

Road Pavement

Pervious surface
Road
Permafilter

# -
L LR
TR TR T
Outfall to /
highway drain
complete with
flow control if
required

Ea GO 0 Ea TDE RN

Infiltration if suitable
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Bioretention zones

The stormwater run-off from highways
and pavement areas can be collected
and treated using bioretention.
Incorporated into traffic calming
zones, bioretention systems can
enhance biodiversity and amenity,
along with providing effective
stormwater management at source.

Key benefits

Traffic calming
Easy to retrofit

Reduced pollution loading

Aesthetically pleasing spaces

Shallow, easy to
maintain systems

Creates small source control
sub-catchments

Grass swales

Highways England have used grass
swales alongside roads and highways for
many years, due to their cost-effective
nature. Swales are designed to be
shallow for safety reasons, and can be
underdrained to provide effective
retention and treatment.

Parking zones

Pervious off-road parking zones can be
incorporated into highway designs,
particularly in residential areas.
Installed beneath pervious surfaces, the
Permavoid range of components
perform as a sub-base replacement and
drainage system to manage the
majority of rainfall events, providing
treatment and retention at source,

at shallow depths.

Passive capillary irrigation

Passive capillary irrigation provides enhanced amenity and biodiversity

in urban greenfield developments.

Passive capillary irrigation is a method of growing plants and grasses using an inert porous medium to transport water
and oxygen to the root zone by capillary action. The hollow structural columns within the Permavoid geocellular units

are filled with an absorbent rockwool, which draws up the water being stored within the unit.

The Permavoid raft is covered with a proprietary wicking geotextile that supplies water on demand across the structural
raft to irrigate the growing medium. As the vegetation is planted in a growing medium, access to minerals and
nutrients is still available, minimising the requirement for fertilisers and helping to develop a healthy root system.

Growing medium

& Wicking geotextile

Air reservoir

Water reservoir

Geomembrane

Typical section through Permavoid capillary irrigation
system showing rockwool infilled Permavoid column

Growing
medium
Capillary Permavoid Wicking

infill 1
Sub-base .
column Geotextile

I

Applications

Green roofs Amenity areas

Brown roofs Bioretention
Landscaped areas systems

Raingardens

Sports pitches
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Key benefits

Provides rainwater interception at source

Enhances storage capacity for green
and brown roofs

Regulates subterranean irrigation
Air reservoir provides oxygen to root system

Provides a consistent high strength raft to support
growing medium, vegetation and amenity

Evaporative cooling mitigates the heat island

effect by reducing urban air temperatures

Supports the creation of landscapes in urban
settings that mimic nature

Can remove excess soil moisture through
wicking geotextile

Provides an undersoil drainage system and can be
incorporated into a sustainable stormwater
management system

Minimises the requirement for expensive pumping
systems, providing 24 hour irrigation

Reduces energy requirements

Permafoam irrigation units
For smaller areas or individual landscaped areas it is possible

to provide on-demand irrigation using Permafoam units.

Permafoam is an open celled, highly absorbent and
water retentive phenolic foam that is incorporated into
a Permavoid geocellular unit.

Please see datasheet on page 32 for more information.

Permafoam irrigation units Rockwool filled columns
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SECTION 3

Permavoid system

The Permavoid system comprises of high strength modular cells, channel and
gully components that incorporate silt/oil gravity separation features, floating oil
treatment devices, special oil treatment geotextiles and shallow flow control devices.

SECTION

3

PERMAVOID
SYSTEM
COMPONENTS

Below shows the individual components that may be required within a Permavoid system design.

For full technical datasheets, see pages 24-37.

Shear Connector Permavoid Medium Permaceptor
The Permavoid system comprises of: Securely links multiple layers Duty with Biomat A combined run-off collection,
of Permavoid together in a silt/oil interceptor and treatment

Comprising of a low density, oil
treating geosynthetic floating mat
for use with the Polystorm range of
modular geocellular units.

See page 29 See page 30

single structure. system used with road/yard gullies.

See page 31

Permavoid (85and 150mm)  Permachannel Permavoid Biomat

Geocellular sub-base replacement A linear treatment system that High strength geocellular unit

system that locks together to form an combines run-off collection, silt and containing a low density, oil

interlocking raft of exceptional high effluent interception and water treating, geosynthetic floating mat.

compressive and tensile strength. treatment functions. o
Permafoam Permatex 300 Orifice Plate Flow

See page 24 See page 25 See page 26 An open celled absorbent phenolic A heavy duty, non-woven, Control Chamber
foam incorporated into Permavoid polypropylene, geotextile designed fabricated orifice plate fl
geocellular units for 'on demand' to protect and separate Permavoid A pre-fa r!callte ori |ce. plate Tlow
irrigation or check dams. geocellular layers. c.ontrol unit incorporating a removable

filter to protect the orifice.

See page 32 See page 33 See page 34

Permafilter Geotextile Geomembrane Permaties ‘

A non-woven dimpled, An impermeable membrane for Fully interlocking tapered tie

needle-punched geotextile designed wrapping around Permavoid connections to securely link Permavoid

for hydrocarbon pollution treatment. structures to form watertight tanks. cells together horizontally in a single

structure and to transfer tensile loads. . . L . .

Permavoid Saddle Permavoid Wicking Permavoid Rainwater
Connectors Geotextile Diffuser Unit

See page 27 See page 28 See page 29
A range of spigot and A heavy duty, non-woven Permavoid units encapsulated
saddle connectors allowing geotextile formulated to provide with a 2mm mesh fabric diffuse
piped connection to the passive irrigation to soft and the collected run-off into the
Permavoid structure. landscaped areas. surrounding granular sub-base.
See page 34 See page 35 See page 36
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Permavoid System - components

Permavoid 85 and 150
Product code: PVPP85 and PVPP150

Permavoid is a geocellular interlocking system designed for
shallow groundwater storage or infiltration, to be used in place of
traditional aggregate sub-base. The system has an exceptionally
high compressive and tensile strength and bending resistance with
a proprietary jointing system to create a horizontal structural
‘raft’ within the pavement that is ideal for the shallow
attenuation of surface water. The system can also be combined in
layers using interlocking shear connectors to increase depth in
85mm and 150mm increments. This is particularly useful in
designing infiltration systems, allowing flexibility in balancing the
soil permeability/infiltration area of the Permavoid storage units
and residual temporary attenuation.

Element 85mm 150mm

Physical Properties

Weight per unit 2.25kg 3kg
Weight per square metre 9kg 12kg
Length 708mm 708mm
Width 354mm 354mm
Depth 85mm 150mm

Short Term Compressive Strength

Vertical 715kN/m2 715kN/m2

Lateral 156kN/m?2 156kN/m?2

Short Term Deflection

Vertical 1mm per 126kN/m2 1mm per 126kN/m?

Lateral 1mm per 15kN/m2  1mm per 15kN/m?

Tensile Strength

Of a single joint 42.4kN/m2 42.4kN/m2
Of a single joint at (1% secant modulus) 18.8kN/m2 18.8kN/m?
Bending resistance of unit 0.71kN/m 0.71kN/m
Bending resistance of single joint 0.16kN/m 0.16kN/m
Volumetric void ratio 92% 95%
Average effective perforated surface area 52% 52%

Other Properties

Intrinsic permeability (k) 1.0x 105 1.0x 105

Permavoid Permatie | Permavoid Permatie

Ancillary Permavoid Shear | Permavoid Shear
Connector Connector
Material Polypropylene (PP) Polypropylene (PP)

Hydraulic Performance 85mm Hydraulic Performance 150mm

3 units wide, 1 unit deep 3 units wide, 1 unit deep
(1.06m x 0.15m) (1.06m x 0.15m)

Free Discharge Free Discharge

Gradient (%) 0o 1 2 Gradient (%) 0o 1 2 3 4 5

Flow Rate (I/m/s) 4 6

~

Flow Rate (I/m/s) 8 13 15 17 19 21

Permavoid Technical Manual

Applications

The Permavoid units are suitable for use as a
stormwater attenuation and/or infiltration system.
The system comprises of single, interconnected
cells which can be installed in the ground as part
of sub-base formation. Permavoid is suitable

for use in a range of applications including
residential, industrial estates, car parks, sports
pitches, roofs, basements, pedestrian areas and
rainwater harvesting.

Performance

The structural load bearing capacity of the
Permavoid units have been tested in accordance
with the following European Standard:

BS 7533-13:2009. The system’s structural design life
expectancy, based upon creep test data (tested in
accordance with CIRIA guidelines) is as follows; for
lightly loaded areas such as car parks, a design life of
50 years is achievable. For areas with prolonged HGV
loading a typical design life may only be 25 years,
depending on the design of the pavement surfacing
and structural layers over the tank.

Installation standard

All calculations for Permavoid units are based upon
site-specific load cases, pavement construction types
and thicknesses, soil cover and ground conditions
and the suitability must therefore be approved for
each project.

Key benefits
e High strength, high capacity, shallow,
sub-base replacement system

Stormwater attenuation and/or
infiltration system

Used as part of a SuDS scheme to
offer stormwater storage at shallow
construction depths

Units are manufactured from 90% recycled
polypropylene (PP)

100% recyclable

Available to download on the website toolbox.

Permachannel
Product code: PV03001

Permachannel is a versatile, linear treatment system that
can provide source control and pollution treatment in a
wide variety of locations and applications.

The Permachannel functions as a combined run-off
collection, silt and oil interceptor and treatment system.
It is designed to be ideally laid with zero gradient to
prevent the development of lateral velocities, ‘stilling’
sheet run-off from each sub-catchment and encouraging
silt deposition within each channel. The outlets discharge
from the side of the channel via a weir and baffle
component which separates oils and prevents the
effluent and silt from progressing into the rest of the

drainage system.

Element Value

Physical Properties

Weight per unit 29kg

Length 1000mm

Width 150mm

Depth 210mm

Material Polymer concrete

Grating Ductile iron standard
steel safe

Catchment area 30m2

Loading

Rated to D400

Average effective perforated surface area

Polymer concrete

Chemical resistance

The polymer concrete
has a capillary-free,
non-porous sealed

structure, which makes
it naturally resistant
to most chemicals
(i.e. petrol, oils and acids)

Effluent concentrations are below PPG3 Class | requirements

Note: Ancillary Universal Channel Connector 40mm diameter.
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Applications

Permachannel is used for stormwater collection,
interception and the treatment of associated
pollutants. The system comprises of single or multiple
interconnected channels appropriately located to
collect surface water run-off from sub-catchments of
predominantly impervious or pervious pavements.
Permachannel is suitable for use in a range of
applications including residential, industrial estates,
car parks, sports pitches, roofs, basements, pedestrian
areas and rainwater harvesting.

Performance

Permachannel is related to D400 loading in accordance
with BS EN124:1994 when installed with concrete bed
and haunch in accordance with site specific
construction details.

Installation standard

Permachannel must be installed on a load bearing
concrete bed and haunch in accordance with site
specific construction details.

Key benefits

Gravity separation of oil and silts at source

Trapped effluent naturally treated by
aerobic digestion

Can enhance the water quality and eliminate the
need for end of line petrol/oil interceptors

The system complies with the regulations of the
treatment train criteria in a SuDS scheme as
defined in the PPG3

100% recyclable

Available to download on the website toolbox.
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Permavoid System - components

Permavoid Biomat
Product code: PV150BM

Permavoid Biomat is a high strength geocellular unit, containing a low

density, oil treating, geosynthetic floating mat (biomat). The biomat
floats on water and is designed to intercept and treat any potential
residue emulsified oils that may be present within the surface water.
The use of Permavoid Biomat provides additional oil retention and

water treatment capability to an underground water storage system.

Element Value

Physical Properties

Weight per unit 3kg

Length 708mm
Width 354mm
Depth 150mm

Short Term Compressive Strength

Vertical 715kN/m?2

Lateral 156kN/m?2

Short Term Deflection

Vertical Tmm per 126kN/m?

Lateral Tmm per 15kN/m2

Tensile Strength

Of a single joint 42.4kN/m?
Of a single joint at (1% secant modulus) 18.8kN/m2
Bending resistance of unit 0.71kN/m
Bending resistance of single joint 0.16kN/m
Volumetric void ratio 92%
Average effective perforated surface area 52%
Other Properties

Intrinsic permeability (k) 1.0x 105
Oil retention 56g/m2
Effluent discharge at max. oil loading 10ppm

Permavoid Permatie

Ancillary Permavoid Shear

Connector

Applications

Permavoid Biomat units are suitable for use as a stormwater
attenuation and/or infiltration system. The system comprises
of single, interconnected cells which can be installed in the
ground as part of a sub-base formation. Permavoid Biomat
is suitable for use in a range of applications including
residential, industrial estates, car parks, sports pitches, roofs,
basements, pedestrian areas and rainwater harvesting.
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Performance

The structural load bearing capacity of the Permavoid
Biomat units have been tested in accordance with
the following European Standard: BS 7533-13:2009.
The system’s structural design life expectancy, based
upon creep test data (tested in accordance with CIRIA
guidelines) is as follows; for lightly loaded areas such
as car parks a design life of 50 years is achievable. For
areas with prolonged HGV loading a typical design life
may only be 25 years, depending on the design of the

pavement surfacing and structural layers over the tank.

Installation standard

All calculations for Permavoid Biomat units are based
upon site-specific load cases, pavement construction
types and thickness, soil cover and ground conditions
and the suitability must therefore be approved for
each project.

Key benefits
Secondary treatment phase for potential
residual hydrocarbons
Pollutant-intercepting floating mat

Same size as Permavoid so can be incorporated
into Permavoid attenuation designs

Floating medium maintained at air-water
interface allowing optimum conditions for
aerobic degradation

Self maintaining, degrades residual oils by
absorption and aerobic digestion

Units are manufactured from 90% recycled
polypropylene (pp)
100% recyclable

Available to download on the website toolbox.

Permafilter Geotextile
Product code: PV23002

Permafilter Geotextile is a non-woven, dimpled, needle-punched
Geotextile that has been specifically designed for hydrocarbon
pollution treatment in sustainable drainage systems (SuDS) and
other civil engineering applications.

Element Value

Physical Properties

Weight per unit 300g/m?
Roll length 100m
Roll width 2.4m
Roll weight 72kg

Mechanical Properties

Tensile strength EN10319 (md/cmd) 9/12kN/m

Static puncture (CBR test) EN12236 1575N

Hydraulic Properties

Water permeability EN ISO 11058 57 /m?/s

Other Properties

Air permeability 1000 I/m?/s
Max. oil retention 6L/10m2
Effluent discharge at max. oil loading 10ppm
Material Modified polyester

Key benefits

Captures residual hydrocarbons
Removes pollutants by biodegradation
100% recyclable

Enhances water quality when used as part of a source
control SuDS and eliminates the need for end of line
petrol/oil interceptors

Designed to be self-maintaining for the life
of the installation
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Applications

Permafilter Geotextile is suitable for use in

a range of applications including residential,
industrial estates, swales, sports pitches, car
parks, roofs, basements, pedestrian areas and
rainwater harvesting.

Performance

The 