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welcome...
Congratulations to London for winning the
2012 Olympics. But after the celebrations, the
hard work starts and time is of the essence
with just seven years to go. As always,
paving and landscaping will be the last items
on site after all the other building work has
been finished – and probably not on time.
So, precast concrete paving products really
have something to offer here with fast
installation, dry construction and no curing
times - not to mention recycling and re-use
of products and the local involvement central
to London 2012 ‘Legacy’ projects (see page
12). 

The design opportunities of precast concrete
are, of course, fundamental to its appeal on
any project and I am delighted to feature the
winner of the Interpave Award recognising
design excellence in this issue (pages 6-9

with the short-listed projects), announced at
the recent Concrete Society Awards
presentation event. Thanks to all those who
submitted entries for their efforts and
particularly to the panel of eminent judges,
representing CABE, Living Streets and BALI. 

Permeable pavements cropped up in the
Awards and have also been identified in
principle as a priority for London 2012
projects - and I make no apologies for
continuing our ongoing coverage in this
issue. I am grateful to Brian D’Arcy of the
Scottish Environment Protection Agency for
his important contribution on the part played
by permeable pavements and SUDS in
pollution control (see page 14). It is
interesting to see the change in our
understanding of permeable pavements from
simple drainage mechanisms some years ago

to integral parts of surface water treatment
systems benefiting the environment as a
whole today. At the same time, we have seen
their development from experimental ideas to
mainstream techniques central to current
drainage regulations. We shall be revisiting
permeable paving again in future issues! 

I hope you enjoy this issue of Pave-It. 
Do let me have your feedback – with letters
commenting on the articles, suggestions for
future topics or projects which we can
include – and, of course, your registration 
for future issues. If you haven’t registered
already, just visit the Interpave website.

John Howe
Development Director
Interpave

pave-it page four

news >> >>Interpave in
partnership
• with CIRIA, actively involved

in developing the latest
comprehensive SUDS design
guidance

• with BALI, CITB and Interlay in
delivering training for precast
concrete paving installers 
(page 11)

• with HSE in developing
common industry guidance on
safe handling of concrete
kerbs and flags

• with The Concrete Centre in
offering CPD seminars and
dedicated training courses

• with Living Streets to improve
our urban environment

• with other organisations both
here and abroad to drive
forward precast concrete
paving technology

living streets

Interpave is delighted to continue its support of Living Streets and exhibited at its Annual

Conference of 200 delegates this summer. The Conference theme "The Walking Pound",

highlighted that not only do people who walk to the shops spend more per week but overall,

the nicer the environment for walking and enjoying, the more people spend. Hosting the

conference at London’s City Hall, the Mayor’s Road Safety Ambassador Jenny Jones said walking

and cycling delivered higher footfall for shops and a more pleasant environment for everyone.

Thriving local shops, cafes and pubs are

the hub of community life, together with

places of religious worship and

community halls, libraries and post

offices and other services.  When these

are put together with attractive places to

sit and watch the world go by, decent

public toilets, good links to public

transport and streets not too dominated

by traffic, the economy and the

community thrive. The top 10

recommendations of local people to

improve walking conditions to and

around their high streets included pulling

down railings (also discussed on page 6)

and making streets accessible to elderly

and disabled pedestrians. 

www.livingstreets.org.uk

to a winning issue of Pave-It

Simon Bromhead (right) of Living Streets
with Interpave Development Director 
John Howe at the Annual Conference.
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block paving comes of age

Yes, it’s 21 years since concrete block paving was installed on busy

aircraft stands at Luton Airport – and they are still working well

today! John Emery – airport engineer at the time – has been back to

make sure that all is well.

During the early 1980’s a rapid increase in aircraft movements and

take-off weights were taking their toll on the existing bituminous

pavement surfaces which were showing signs of severe distress. 

So, a trial was conducted using concrete block paving to determine

whether it would prove suitable as an overlay on apron stands,

replacing the existing damaged bituminous surfacing. Following the

success of this trial, nine of the apron stands were resurfaced with

80 mm thick rectangular concrete blocks - a total area of 

2,700 square metres. Concrete block paving satisfied the specialist

properties required for aircraft pavements:

• Durability and economic maintenance

• Good ‘rideability’, friction and drainage characteristics

• High strength and stability, withstanding the shear stresses induced

by heavy wheel loads and tyre pressures

• Avoidance of ‘Foreign Object Damage’ (FOD)

• Resistance to high jet engine velocities, temperatures and thermal

shock

• Resistance to de-icing and anti-icing agents, aviation fuels and

hydraulic oils

The block paving on these stands has seen some 400,000 aircraft

movements during its 21 years usage. Following the success of the

block paving at Luton, it was adopted by BAA, MOD, and accepted

by the Civil Aviation Authority in

the UK and by the Federal

Aviation Authority in the USA.

There are over now over a million

square metres of concrete blocks

used for aircraft pavements

worldwide, the largest being at

the Chek Lap Kok Airport in Hong

Kong (500,000 square metres).

Another two successful and well-attended training seminars on

concrete block permeable pavements were held – in Manchester

during July, then Edinburgh in September. 

These informative and interactive training seminars were a joint

initiative by Interpave, CIRIA, Sustainable Drainage Associates and

The Concrete Centre. They were presented by Steve Wilson and

Professor John Knapton, both of whom have vast experience in civil

engineering and impressive reputations for their research on pervious

surfaces as well as practical experience in designing systems.  John

has been involved in Sustainable Drainage Systems (SUDS) and

pervious surfaces for ten years and has worked with numerous

consultants and organisations on providing solutions and design

guidance. Steve - as well as designing systems - is co-author of the

CIRIA publication Source control using constructed pervious surfaces

and is lead author for SUDS hydraulic, structural and water quality

advice. 

The seminars aimed to assist construction professionals with the

specification, and design of permeable pavements. Each seminar

included an introduction to pervious pavements, design

considerations, hydraulic design with a design example, pollution

removal mechanisms in pervious pavements, designing for traffic

loads with a practical session and finally developing a specification

with a case study. Feedback from these events was very positive and

more events may be planned for next year. So, keep an eye on the

CIRIA, Concrete Centre and Interpave websites.

suds seminars

revised code of practice

Publication of the revised British Standards BS 7533-3, Code of Practice for laying precast

concrete paving blocks and clay pavers for flexible pavements, 2005, is imminent – or could

even have happened by the time you read this. There are various changes from the old version

to consider and these will be reviewed on the Interpave website. Most importantly, the Code

embraces permeable pavements throughout – another demonstration that this technology has

now become widely accepted and mainstream. Another change is use of European Standards

for specification of aggregate size and grading of the laying course and jointing materials.

However, the same materials are used as before but the grading analysis is now assessed in

accordance with a European standard using different sieve sizes.

the latest material information

Interpave is carrying out a survey of laying course material availability, which will result in a

comprehensive database of which quarries can supply the correct materials. This will not only

provide information for conventional block pavements but also laying course and sub-base

material for permeable pavements. It is essential to specify the correct type of laying course

materials – and permeable pavements are different to conventional block paving. The database

should be available on the Interpave website by the end of this year.

zone home

Following the articles on these popular

residential area initiatives in the last issue

of Pave-It, Interpave has now published a

guidance brochure on Home Zones as part

of its series on topical issues. All the

brochures are available from Interpave or

can be downloaded from the website.
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awards

rewarding
paving

and the winner is . . .

Regeneration of Maid Marian Way in
Nottingham by Nottingham City Council

This 1960’s dual carriageway formed a

barrier for pedestrians between

important city centre areas and, three

years ago, was named as the fourth

worst "Street of Shame" by CABE and

the BBC Radio 4 ‘Today’ programme.

Today, the network of forbidding, dank

underpasses at the junction with

Turning Point – an area being

redeveloped as a café quarter - has

been replaced by well-paved crossings

at street level that follow pedestrian

‘desire lines’, making the junction fully

accessible to all. The judges were

WINNER

WINNER
JOINT

COMMENDATION
SPECIAL

WINNER

The Award recognises current interest in the quality of our external environment
reflected by the government’s ‘Liveability’ and Sustainable Communities initiatives.
Projects selected by Interpave Members were judged by a panel of three experts.
Paul Finch OBE is Deputy Chairman of the Commission for Architecture and the Built
Environment (CABE) - which is actively involved in improving the external
environment - and Editor of the Architectural Review. David Early represented Living
Streets, which campaigns for streets and public spaces that people on foot can use
and enjoy. David Spencer is retired Chief Executive of the British Association of
Landscape Industries (BALI), bringing a practical landscapers eye to the Awards.

Underpasses, a rash of guard railings and circuitous routes created a depressing and
intimidating environment before the transformation of Maid Marian Way

Precast concrete flags were reinforced to
handle occasional traffic

Robust bicycle stands, seats and
bollards complement the paving, and
tree planting will develop a ‘boulevard’
feel with time

impressed with the ambition of this

scheme which shows that traffic

management can work alongside an

attractive pedestrian environment by

removing the ‘tyranny of guard

railings’. The pavement is now as

important as the road – perhaps more

so – using high quality, textured finish

concrete paving flags, reinforced to

deal with occasional trafficking. 
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The winner of this year’s Interpave Award was announced at the high profile Concrete Society

Awards 2005 ceremony in London on 3 November. This Special Award was made for design

excellence and innovation on commercial projects incorporating pre-cast concrete paving 

and kerbs. In addition to the winning project, three shortlisted schemes are also covered 

on pages 8-9.

A selection of good quality, robust

street furniture has also been used

and limited but well thought out

planting will be able to develop to

enhance the scheme. The project is

more than just an isolated, attractive

area and the judges considered it to

be a model for other inner city

‘problem’ ring roads, with potential for

a big impact on society generally. At

the same time, the end result looks

perfectly at ease without any dramatic

statements.

A level playing field for pedestrians has been created now that underpasses and railings
have been swept away

Pedestrians take priority with well-planned crossings – paved with precast concrete flags -
following natural ‘desire lines’

Public space is reclaimed with attractive
paving, sensible planting and quality
street furniture

High quality precast concrete paving is central to the success of the project
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awards

The Piazza at Southampton NHS
General Hospital
As part of a major redevelopment and reworking of the local road and footpath
network, Southampton NHS General Hospital created a new urban piazza designed
by Architects RPS. 

Intended as a flexible, peaceful space,

the new ‘teardrop’ shaped piazza

incorporates a series of south facing

curved steps to act as occasional

seating during busy periods. The focus

of the area contains artworks in the

form of different sized spheres in

various materials, surrounded by a

matrix of precast concrete paving.

The judges particularly commended

this project as a careful and

considerately designed landscaped

piazza. Here, a combination of soft and

hard landscaping – particularly high

quality precast concrete paving of

different styles, finishes and scale -

combined with use of artwork gives a

distinctive character enabling a wide

variety of uses with good connectivity

to other parts of the hospital complex.
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London’s 
Hampstead 
Heath Lido
One of thirteen Lidos built in London

during a thirty-year pre-war boom

period, this example at Parliament Hill

Fields has an outdoor pool, ‘art deco’

style buildings and extensive areas of

paved terraces for sunbathers and

spectators. 

An ongoing programme of repairs is

now underway including replacement

of the original concrete paving flags

and dished channels. Because of the

Lido’s ‘listed’ status, the paving had to

closely replicate the size, pattern and

warm pink colour of the original flags

while providing a non-slip surface for

bare feet.

The Lido still proves popular,

accommodating up to 3,000 people a

day in the summer season, with the

paved areas providing a real ‘city

beach’. The judges applauded the

Graham Sports Centre Car
Park, Durham University
Located in a flood plain and

conservation area, an existing car park

has been redeveloped to provide a

more user-friendly and sustainable

solution. Concrete block permeable

paving has been widely used to allow

surface water to simply infiltrate

locally, ensuring sustenance for the

adjacent mature trees and forming part

of a Sustainable Drainage System.

Paving material colours were carefully

selected, not just for visual appeal but

also to minimise reflected light

pollution from the artificial lighting

which provides users with security at

night.

The judges were impressed with the

careful handling of this particularly

sensitive site. The design acts as a

clear demonstration of the

sustainability credentials of precast

concrete, making extensive use of

concrete block permeable pavement

technology.

rejuvenation of this important facility

and appropriate use of materials – a

welcome demonstration of precast

concrete paving contributing to our

heritage. 
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Misleading claims from some manufacturers
of plastic, rubber and other ‘lightweight’
alternatives to concrete kerbs are causing
confusion and real concerns about health
and safety. To clear the matter up, Interpave
has commissioned a generic risk
assessment for handling kerbs of different
materials from independent health, safety
and environment consultants Urquhart
Associates.

Manual Handling injury in Construction
accounts for over one third of all reported
injuries and 10.5% of these injuries are in
the major injury category. The most recent
UK survey of musculoskeletal disorder
(MSD) ill health (2001/2002) indicates that
in excess of 1.1million workpeople suffered
from MSDs caused by manual handling. This
category of ill health accounts for around
half of all UK reported work-related ill
health. The construction industry has
addressed the issue of handling kerbs in
this context, in conjunction with the HSE
which has published specific guidelines.
Detailed guidance from Interpave –
endorsed by HSE – is also available, for
download from www.paving.org.uk.

At the centre of the discussion are current
marketing and promotional campaigns by
some manufacturers of non-concrete
products offering reduced weight kerbs
(compared with conventional precast
concrete products). Much emphasis is
placed on UK Health & Safety Legislation
including The Manual Handling Operations
Regulations. 

It is implied that loads of 20kg or less can
be manually handled almost all of the time
and consistently (thus appearing to favour
alternative material lightweight products).

This is simply not the case. The Manual
Handling Operations Regulations 1992 (as
amended 2004) apply to all construction
work. They set out a framework for
employers to tackle the risks from manual
handling. Under these regulations, if
employers cannot avoid manual handling
where there is a risk of injury, they must
assess their manual handling operations
and take steps to reduce the risk of injury
to the lowest level reasonably practicable. 

Kerb laying by hand involves a serious risk
of injury to those who are doing the work
and therefore employers need to take action
to control this risk. When tackling the risk,
the best solutions will be those which
address all three main hazards: the weight
of the kerb; the repetitive nature of the
operation; and poor posture during work. To
help find the best solution, the HSE’s or
Interpave’s ‘hierarchy of control measures’
are suggested (the Interpave hierarchy is
summarised below, starting with the most
preferable solution). When considering kerb
design, specification and handling processes
it is essential that the hierarchy is not only
considered as the minimum but that its
advice is followed and further developed.
Whilst alternative products may appear to
offer ‘handleability’ advantages, the
independent Risk Assessment actually
identifies that "they still fall within the
weight range that shows risk of
musculoskeletal ill health and injury from
repetitive handling, including pushing and
pulling, lifting, bending, twisting and
turning." 

It also points out that: "users of this
product (type) adopting a purely manual
handling option might find some difficulty in
satisfying the risk assessment criteria in line 

with current legislation, the HSE’s and the
construction industry’s guidance, and the
clearly defined hierarchy of control
measures that relate to such a process." It
finally concludes that: "in the majority of
circumstances, regardless of the kerbing
product and process selected, manual
handling methods should not be accepted.
There is sufficient information, guidance,
legislation, health information, equipment,
understanding, awareness and knowledge
within the public and the construction
industries domains to support such an
approach."

Other claims made for alternative,
‘lightweight’ kerbs are not quite as they
seem. In some cases, environmental
credentials are claimed with use of recycled
materials, as well as lower cost. However,
these products require substantially more
on-site concrete for support and installation
than precast concrete equivalents – in some
cases, almost the complete kerb unit is
poured, with the plastic product simply
acting as permanent formwork. The Building
Research Establishment’s ‘Green Guide to
Specification’, which offers guidance on best
practice by grading various forms of
construction from A to C, credits precast
concrete products with an ‘A’ rating for least
environmental impact - compared with a ‘B’
rating for on-site poured concrete. So, when
installed, these products fail to deliver the
suggested environmental benefits or cost
savings. There are also concerns about their
ability to meet essential performance
criteria, notably slip resistance - with
serious implications for pedestrian safety
and accessibility.

lightweight arguments
fail to kerb injuries

Hierarchy of Control Measures
Elimination - Eliminate manual lifting of
kerbs at the design stage.

Total Mechanical - ensure kerbs are
always handled and laid mechanically
(e.g. using vacuum devices, mechanical
grabs, etc). 

Partial Mechanical - ensure that the
maximum amount of the kerb handling

process is undertaken mechanically (e.g.
using mechanical solutions to get the
kerb near its final position, off-loading
using a hoist, etc). 

Manual Handling - in rare cases where it
is not possible to use any of the above
solutions, short stretches of kerb may
be laid manually. 
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The HLTG is working in partnership with
CITB, BALI, Interpave and Interlay to raise
awareness of the hard landscape sector as a
career amongst young people. 
It is also establishing a new specialist
training group with input from the major
contractors and manufacturers. This
specialist training group will research the
provision of a route for both adult and
youth Modern Apprenticeships and training
towards National Vocational Qualifications in
Hard Landscaping. 

The training group will deliver short courses
in skills that require training and
assessment, as well as new skills, and looks
to improve the standards of operatives.
Supervisory and management short courses
will also be provided, all on a regular basis.
For those currently working as hard
landscapers, the group aims to offer
specialist training to help them gain an
edge over other workers and to obtain NVQs
and ROLO and/or the CSCS card.

A series of 2 or 3 day Block Paving training
courses has been jointly organised by
Bradstone and the Hard Landscape Training
Group at 30 locations around the UK. Each
Course will cater for 6 - 9 trainees only and
will consist of practical ‘hands-on’ sessions
covering: Setting Out & Levels; Site
Preparation & Laying Bases; Laying Block
Paving. Dependent upon the experience of
the trainees they may attend either the 3-
day New Starter Course A or the 2-day
Improver/Upgrade Course B. Those attending
Course A will be entitled to attend Course B
after they have practiced their skills ‘on site’
regularly. The subsidised cost of the training
to members of HLTG is:

n 3 day New Starter Course A - £50 per
trainee (£55 for non Members)

n 2 day Improver Course B - £35 per trainee
(£40 for non Members)

For full details of all the courses and to
request application forms, contact 
Kath Walker, Group Training Organiser:
HARD LANDSCAPE TRAINING GROUP
12 KEELING ROAD, CHEADLE
STOKE-ON-TRENT
ST10 1HB
TEL/FAX: 01538 751974

training group 
drives forward

Half-day training courses are planned to help
contractors understand the implications of the
Manual Handling Regulations, the importance
of the Hierarchy of Control Measures, how to
carry out a risk assessment and using
mechanical lifting equipment. Look out for
details on the Interlay and Interpave websites
or contact Kath Walker (see left).

the interlay page

www.interlay.org.uk

The last issue of Pave-It saw the launch of the Hard Landscape Training Group (HLTG) by Interlay
and Interpave in association with the British Association of Landscape Industries (BALI) under a
Construction Industry Training Board initiative. Terry Pointer of Tolly Paving – a founding member
of Interlay - has now been appointed as Chairman of HLTG and various new initiatives instigated.

IT’S SO EASY
Mechanical handling is the way forward when laying flags or kerbs – but that doesn’t mean big,
expensive machinery. Two-man vacuum lifters – available from Interpave Associate Members 
(see www.paving.org.uk) - are ideal for areas difficult to access such as rear gardens. 
Detailed guidance on handling flags and kerbs can be downloaded from the website.

RAISING THE STANDARD
for clients

maintaining the highest standards of
laying practice

developing new techniques and
influencing standards

increasing the pool of competent
tradesmen

maintaining an up-to-date list of
specialist installers

✓✓

✓✓

✓✓

✓✓

for installers

detailed website listing recognised as
the reliable source of specialist
installers

helping with training, qualifications and
the CSCS card

keeping up to date with a regular
newsletter

access to Interpave, CITB and The
Concrete Centre

✓✓

✓✓

✓✓

✓✓

THE ASSOCIATION OF
BLOCK PAVING CONTRACTORS

THE ASSOCIATION OF
BLOCK PAVING CONTRACTORS

Join Interlay today – call

0116 222 9840
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roll on 2012!

www.paving.org.uk

Concrete paving blocks, flags, kerbs and

associated products have proved particularly

popular for a wide variety of applications

associated with previous Olympic games –

notably Atlanta, Sydney (discussed in Pave-

It, October 2004) and, most recently,

Athens. Precast concrete paving offers a

unique combination of predictable

consistency to ensure safety and

accessibility, with scope for endless visual

richness in shape, scale, colour and texture

– all at an economic cost. And, of course,

we are not just talking about pedestrian

areas and car parks. Concrete block paving

is suitable for the heaviest duty applications

and is ideal for transport interchanges, bus

routes and delivery areas as well. Precast

concrete paving offers proven long-term

performance and durability and can be

reinstated without evidence to give an even

surface after below-ground work. For major

projects such as the Olympics, mechanised

laying techniques offer fast laying times and

precast concrete paving is ready for use

immediately after installation with no curing

times. It is therefore ideal for meeting the

‘just in time’ deadlines likely to be imposed

on the external works for the Games to

achieve completion on time.

TAKING THE LONGER VIEW 

But what happens when the Games are

over? One key requirement is the use of

temporary hard surfaces during the Games,

for return to soft landscaped park areas

after the event. This is linked to

transformation of the athletes’ village to

over 3, 500 apartments which will then

require parking. With these ‘Legacy’

projects, precast concrete paving can be

taken up easily and re-laid in different areas

to suit new demands without waste.

Specification of straightforward technologies

without major plant requirements, such as

precast concrete paving, also opens up

opportunities for local people and

companies to become involved with

construction for both the Games facilities

and the subsequent community

development. In particular, there is scope to

involve the local community in detailed

design consultation, choosing laying

patterns and even designing artworks for

integration within the paving – perhaps via

competitions for local children. This

approach is easy to achieve with the huge

range of colours, shapes and patterns

available, and the elemental nature of

precast products.

DEVELOPING COMMUNITIES

The keystone of the government’s approach

to the Olympics is regeneration of a large

area of East London for the longer term

with ‘sustainable communities’. There is no

doubt that transforming run-down public

spaces, making them safe and attractive, is

a major catalyst in regeneration of

challenging urban areas. Consultation with

local residents, businesses and groups is

essential, as well as a long-term approach

with planned maintenance. Improvement

schemes can cover everything from lighting

to traffic management but paving is always

a key issue. There are numerous examples

of precast concrete paving transforming

unappealing shopping streets into busy

boulevards and derelict areas into popular

plazas for people to meet.

the olympics

Logos, emblems and other graphic devices
are easy to incorporate in precast concrete
paving.

Sydney 2000 – featured Australian cultural themes including aboriginal art designs and made extensive use of sustainable permeable pavements 
Photos courtesy of the Concrete Masonry Association of Australia.
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With the Olympics coming to London in just 7 years time, Pave-It argues the case
for a widespread use of precast concrete paving throughout areas being developed
for the Games. 

www.paving.org.uk

Consideration of existing residents and

communities is also a major factor,

particularly during the next few years of

construction. With precast concrete paving,

weather-independent ‘dry’ construction

methods optimise available working times

to fit in with residents’ needs. There are no

curing delays before the paving can be used

or noxious fumes as encountered with

asphalt and, as only small plant and

equipment is needed, noise and disturbance

is minimised. 

REAL SUSTAINABILITY

As we have seen, precast concrete paving is

fully recyclable and so has good

environmental credentials. The Building

Research Establishment’s ‘Green Guide to

Specification’, which offers guidance on best

practice by grading various forms of

construction from A to C, credits concrete

block paving with an ‘A’ rating for least

environmental impact - compared with a ‘C’

rating for asphalt. Concrete block permeable

paving takes these impressive

environmental criteria further as a

sustainable drainage systems (SUDS)

technique, offering a preferred solution for

compliance with today’s Building

Regulations. This makes a perfect fit with

the London Olympics’ commitment to using

SUDS and permeable pavement technology.

Concrete block permeable pavements offer

elimination of standing water or puddles,

minimal ironwork, simple laying of large

areas (particularly suited to mechanised

installation) and potential for direct

drainage of roof water into the pavement.

They improve water quality by filtration

through the pavement, retain pollutants by

attachment to the construction materials

below the surface, enable breakdown of

hydrocarbons and contain heavy metals

within the pavement. A non-infiltration

pavement construction - Interpave’s ‘System

C’ - is appropriate for sites with low ground

permeability and ‘brownfield sites’, so that

rainwater is stored and treated within the

pavement construction. Collected water can

then be harvested for re-use, for example as

sustenance for trees and other planting in

the proposed parkland areas.

ACCESSIBILITY FOR ALL

Another major consideration for paved areas

is accessibility for all – particularly bearing

in mind the Paralympic Games in 2012 -

whether disabled people, the elderly or

families. There is now ample guidance

available in Building Regulations, British

Standards and so on - and they all agree

that the paving surface must be firm, stable

and even (not loose materials such as sand

or gravel), as well as durable, consistently

slip resistant and non-reflective. Precast

concrete flags and paving blocks, used in

conjunction with concrete kerbs and

accessories, easily meet all these criteria. As

fully engineered products manufactured

under controlled conditions, they

consistently provide accurate sizing with

controlled joints to ensure an even surface,

non-slip characteristics in dry or wet

conditions, proven long-term performance

and durability and a wide variety of colours

with uniform frictional characteristics –

particularly for ramps and special ‘tactile

surfaces’. These tactile paving surfaces,

reinforced with the correct use of colour,

provide blind or partially-sighted people

with specific information. It is essential that

the rationalised range of surfaces is used

properly and consistently. With precast

concrete flags and paving blocks, the

precise profiles, sizes and colours which are

so important can be produced easily and

consistently. Over 8km of tactile paving

were used at the Sydney Olympics alone. 

Guidance documents covering Urban

Regeneration, Accessibility, Sustainability

and Home Zones are available from

Interpave or can be downloaded from

www.paving.org.uk

Atlanta 1996 – used colour and pattern, maximising the practical benefits of precast concrete paving including its ability to be used immediately after
construction. Photos courtesy of the Interlocking Concrete Pavement Institute of USA and Canada.

The London 2012 vision
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& paving
pollution prevention

The flooding risks associated with making vast areas
of the land surface impervious and positively drained
direct to watercourses have been much publicised in
recent years. Increasingly too, the pollution arising
from the scouring of urban surfaces in storm events 
is also recognised. So, what has this got to do with
paving? 

Brian D’Arcy 

Brian D’Arcy is Diffuse Pollution Project
Manager with the Scottish Environment
Protection Agency, SEPA. He represents SEPA
on the International Water Association’s
specialist group on diffuse pollution, for
which he led the project to publish the book
from which much of the material for this
article has been taken. 
(Campbell NS, D’Arcy BJ, Frost CA, 
Novotny V and Sansom AL (2004) Diffuse
Pollution: an introduction to the problems
and the solutions. 
IWA Publishing, London. ISBN: 1 900222 53 1)

These issues have, of course, led to
the development of SUDS (sustainable
drainage systems) technology outlined
in several earlier issues of Pave-it. The
growing use of permeable pavements
has become a key part of the
technology of SUDS worldwide (as we
saw in Dr Brian Shakel’s article in
Pave-It April 2005). SUDS is a
philosophy rather than a tightly
prescribed set of engineering principles
or techniques, but that is not to say
that there is no need to follow designs
with a demonstrable degree of
effectiveness for the purpose for which
they have been selected. 

Expert advice in the UK is available
from CIRIA, as well as in the USA from
the many tried and tested design
manuals published there, and often
available via the internet. The American
Society of Civil Engineers (ASCE) runs
a ‘Best Management Practices’

Database, which is readily available as
a CD or a download. 

"There are some 500km of
rivers polluted by contaminated
runoff in Scotland alone - and
it’s a huge problem worldwide"

The ‘treatment train’ is a SUDS concept
that suggests pollution control is best
achieved by a succession of measures,
managing water close to source 
(e.g. a permeable surface), then with 

additional measures provided for a
development site (e.g. a detention
basin) and finally a regional
stormwater management facility that
could be a large lake or wetland
serving a larger area. 

But what are the pollutants that SUDS
will be handling? A lot of evidence
indicates that pollutants such as oil,
PAHs (polyaromatic hydrocarbons),
toxic metals, nutrients, and faecal
pathogens, as well as suspended
matter, are the most important urban
pollutants contaminating runoff. Oil is
a toxic and ubiquitous urban pollutant.
In a case study in South Yorkshire (an
area of 1.4million people) it has been
estimated that the equivalent of 17 full
road tankers of oil contaminates the
surface drainage system per year. PAHs
are also toxic and widespread urban
pollutants, associated with oil,
tarmacadam, tyres and combustion
sources. They are ‘priority substances’
under the EU Water Framework
Directive. Pesticides are another major
pollutant class. 

Concrete block permeable pavements and grass roof to terminal building forming part of the
SUDS scheme at a major Park and Ride facility for Ipswich
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For herbicides, investigations in the
Netherlands have shown the pre-
eminence of municipalities (in the
weed-obsessed western world at least),
rather than agriculture, as the sources
of contamination there. Similarly for
nutrients, urban areas can contribute
greater quantities of nitrogen and
phosphorus per hectare than many
rural areas. That is perhaps counter
intuitive, but is probably related to a
variety of factors including use of
phosphate detergents, fertilisation of
gardens and parkland, topsoil
disturbance during construction, foul
drainage incorrectly connected into
surface water systems, and perhaps
bird roosts and pets/feral animals. And
obviously there’s far less scope for
locking up surface sources of nutrients
in soil and vegetation in urban
environments. 

So, how does this affect our choice of
paved surfaces? The traditional pattern
of urbanisation results in impervious

surfaces that cover the soil, allowing
scouring of deposited pollutants which
the conventional drainage networks
simply convey direct to watercourses.
Asking people and businesses to clean-
up their activities can only go so far to
minimise impacts. It is essential that
measures to enhance the self-
purification capacity of the environment
are built into our drainage systems and
this is the water quality function of
SUDS. Persistent pollutants such as
toxic metals need to be prevented as
far as possible from contaminating the
urban environment, while other
pollutants are degradable to varying
degrees. 

"There is enormous potential
for growth in permeable paving
and SUDS technology"

Treatment train measures that expose
pollutants and faecal pathogens in
runoff to sunlight and aerobic soil
conditions or gravel, seem most
appropriate for urban runoff. So, grass
filter strips, swales and filter drains are
important but there is also evidence
that specialised microbes develop in
response to regular contamination,
increasing efficacy of treatment in
gravel filter drains and permeable
pavements. The paved surface is
clearly the catch area and drainage
source for diffuse urban pollutants,
together with roof areas that also
collect pollutants from atmospheric
deposition. If the pollutants can be
allowed to remain dispersed across the

surface at low levels of contamination,
rather than scoured to a collection
point and discharged direct to
watercourse, natural degradation
processes can prevent pollution. That
is how source control systems such as
permeable pavements work of course.
There is enormous potential for further
growth in this technology. What about
permeable surfaces for all roads and
pedestrian areas? In rainstorms and
afterwards, shoppers in city centres
could have dry feet without puddles
and far less chance of ice forming in
winter. 

Permeable surfaced city centres could
also take runoff from adjacent
buildings and, as inner city areas are
redeveloped, provision of permeable
surfaced streets could help minimise
overloading of drainage systems.
Biofilters can also treat run-off
collected in permeable pavements and
other devices: these are areas of
landscaping that filter run-off through
the soil and allow discharge afterwards
via an underdrain. That technology
should be very compatible with
permeable surfaces, providing a further
level of treatment and helping trees
and green space in dense urban areas
get enough water and opportunities for
essential gaseous exchange. Looking to
the future, why shouldn’t every house
have its own permeable paving? There
is a need to develop SUDS options
that can be applied to each house in a
new development if catchment scale
benefits for sewer networks are to be
realised. 

"Bioswale (or biofilter) taking runoff
from a conventional car park surface,
which could work well with a permeable
surface system too."

MORE ON POLLUTION
CONTROL
Useful guidance on pollution control
and permeable pavements is given in
CIRIA C609 ‘Sustainable Drainage
Systems – Hydraulic, Structural and
Water Quality Advice’. It acknowledges
that significant pollutant removal by
permeable pavements has been
reported by several studies.

Estimates of pollutant capability of
permeable pavements given in CIRIA
C609 include:

Total suspended solids 60 – 95%
Hydrocarbons 70 – 90%
Total phosphorus 50 – 80%
Total nitrogen 65 – 80%
Heavy metals 60 – 95%

Permeable pavements limit the
concentration of pollutants by
immediate localised interception and
can then further reduce concentrations
of pollutants discharged by:

• filtration
• retention within the pavement

construction (either physically
trapped or adsorbed within
materials)

• biodegrading hydrocarbons and other
organic materials trapped in the
upper pavement layers

• settlement and retention of solids

Impervious membranes can be used to
seal the pavement construction and
prevent infiltration to groundwater
where needed. 
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