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..Government policy
and waste management
targets are focussed
on reducing waste
production, encouraging
recycling & recovery
and eliminating illegal/
unauthorised disposal...
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..proper management of
construction & demolition
waste will allow the
industry to make financial
savings in purchasing
materials and disposal
costs, plus contributing to
a more sustainable future...




Asbestos The word asbestos refers to several types of
naturally-occurring fibrous minerals. Asbestos is a hazardous
material and can have carcinogenic effects.

Best Available Technology (BAT) The most effective
technologies should be used to afford environmental
protection, taking costs and availability into consideration.

Construction & Demolition Waste (C&DW) Waste arising from
construction works, typically including soil and inert materials.

C&DW Management Plans Management plan written prior
to the commencement of any major construction or
demolition project outlining likely sources and volumes of
C&D wastes and methods of managing it.

C&DW Minimisation Avoidance of producing waste that
requires individuals and companies to examine their current
practices or production techniques to identify whether
changes could be implemented to reduce the amount of
waste produced or allow waste to be re-used or recycled.

Core C&DW The mix of materials obtained when a building or a
piece of civil engineering structure is demolished. It excludes road
planings, excavated soil, drainage pipes, service connections for
gas, water and electricity and surface vegetation.

Derelict Site Any land which detracts, or is likely to detract, to
a material degree from the amenity, character or appearance
of land in the neighbourhood

EPA (Environmental Protection Agency) The EPA is an
independent body set up to promote and implement the
highest practicable standards of environmental protection and
management. There are four divisions in the organisation:
Corporate Affairs, Environmental Management & Planning,
Licensing & Control and Environmental Monitoring &
Laboratory Services.

European Waste Catalogue (EWC) The European Waste
Catalogue and hazardous waste list are used for the
classification of all wastes and hazardous wastes and are
designed to form a consistent waste classification system
across the EU.

Hazardous Waste Wastes listed as hazardous in the European
Waste Catalogue. The principal types of hazardous waste
generated in Ireland include industrial solvents, waste oils,
industrial sludges, batteries, healthcare risk waste, solvent-
based paint and varnish waste and fluorescent lamps.

Inert (Inactive) Waste Waste that does not undergo any
physical, chemical or biological transformation.

Landfill Landfills are waste disposal facilities, where waste is
deposited onto or under land. The Waste Management Act
(1996) gave the EPA responsibility for the licensing of landfill
sites - both private sites and those run by the Local Authorities.

Land(fill Levy Government levy on landfill of waste to be
paid into an Environmental Fund, initially at a rate of €15
per ton, with an increase of €5 per ton annually thereafter,
subject to review.

Pollution Harmful or unwanted effects on the environment.

Producer Responsibility Producers take responsibility for the
waste produced by their products, e.qg. packaging materials.
Producer responsibility can be voluntary or mandatory.

Recovery The recovery of value from a waste stream either in
the form of raw materials or energy.

Recycling Re-processing of waste into a raw material or product.
Reduce Reduce the volume of waste produced.

Regional Waste Management Plans Local authorities are
encouraged to adopt a regional approach to the waste
planning process, with a view to the more efficient provision
of services and infrastructure.

Reuse Use the material again without processing.

Selective Demolition Methodology Removal of recyclable
materials from a demolition site in a pre-defined sequence in
order to maximise recovery and recycling.

Sustainable Construction Sustainable construction
demonstrates significant improvement in economic
performance, indoor environmental quality and increased
sensitivity to the natural environment.

Sustainable Development Sustainable development aims at
improving the quality of life, in economic and social terms,
while conserving natural resources.

Transfer Station Facility which accepts and bulks waste for
onward transportation to a recovery or disposal facility.

Waste Audit Check of waste to determine amount
generated, type, sources and potential means to avoid or
reduce waste production.

Waste Hierarchy When considering waste, the following
steps should be taken (in this order): prevent, minimise, reuse,
recycle, recover energy, dispose.

Waste Recovery and Disposal Licence Landfills, hazardous
waste disposal and other waste disposal and recovery
activities in Ireland require a licence from the EPA. The EPA
must be satisfied that the activity will not cause
environmental pollution when it is carried on in accordance
with the conditions of a waste licence.

Waste Recovery and Disposal Permit The primary purpose of
the permitting system is to facilitate appropriate controls on
commercial activities so as to ensure good and consistent
waste management practice and the implementation of high
standards of environmental protection.

Waste Segregation Waste should be segregated at source, in
the case of C&D waste, on the building site. The contractor
should provide and clearly label skips for wood, bricks,
metals, hazardous waste, etc.
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introduction
purpose of recycling

Construction and Demolition (C&D) waste management in Ireland is coming under
increasing pressure as landfill void space is decreasing and waste management
costs are rising steeply. Government policy and waste management targets are
keenly focussed on reducing waste production and eliminating illegal disposal in
unauthorised sites around the state.

Construction and demolition waste (C&DW) was estimated to constitute 17.5% (ca. 2.7
million tonnes) of waste arisings, excluding agricultural wastes, in Ireland in 1998. Proper
management of this waste stream and encouragement of waste minimisation and
recycling is expected to allow the construction and demolition industry to make financial
savings in purchasing materials and disposal costs, plus contributing to a more
environmentally sustainable C&DW management regime.

The construction industry’s Taskforce B4 Report on Recycling of C&D waste' is a voluntary

Producer Responsibility initiative. The construction industry must act to cease the use of

unauthorised operators and to use established C&DW recycling facilities. In the absence of

an industry-led initiative, the Minister for Environment and Local Government willbe

compelled to introduce a mandatory Producer Responsibility initiative in ord_eo’:jo"éﬁ& :--.-'.l'-".-. '1':.4:-.-.-._
progress towards the target levels for recycling of C&D waste. This coul nclude measuré’§""'l"-'-' —_———
such as an aggregates tax or an increase in landfill tax charges for inert ertals i e ok =

2 : T ""'"‘ e

-1. 'F..Jl_n. l. ,'.J-

g il

o
ot

\""‘h o &=

= CONSTRUCTION AND DEMOLITION WASTEMANAGEMENT



AGGREGATES ADVISORY SERVICE (UK)
www.planning.dtir.gov.uk/aas

UK Government body with the objective of
reducing the dependence of the construction
industry on primary aggregates and
increasing the contribution from secondary
and recycled materials

BUILDING RESEARCH INSTITUTE (BRE)
www.bre.co.uk

UK centre for construction and fire expertise,
providing consultancy, testing and
information services

CIF (CONSTRUCTION INDUSTRY FEDERATION)
www.cif.ie

Provides members with advice on current and
forthcoming requlations for the protection of
the environment. Also conducts briefing
seminars and training courses on
environmental issues

CIRIA

www.ciria.org.uk

CIRIA is a UK-based research association
concerned with improving the performance
of all involved in construction and the
environment. Good reference material

on recycling.

DEMCON 20/20

www.ctc-cork.ie/demcon

Site for DEMCON 20/20 C&D waste recycling
facility at Kinsale Rd Landfill Site, Cork

DEPT OF ENVIRONMENT & LOCAL
GOVERNMENT

www.environ.ie

Source of environmental information and
awareness — news section details latest
environmental legislation

ENFO

www.enfo.ie

General environmental information
and factsheets

ENTERPRISE IRELAND
www.enterprise-ireland.com

Range of services to help international
business access and evaluate appropriate
and competitive sources of supply in Ireland

ENVIRONMENTAL PROTECTION AGENCY
www.epad.ie

Lists all facilities in Ireland which currently
hold a waste licence. Technical guidance and
research on environment

EUROPEAN UNION
http://europa.eu.int/eur-lex
Directory of European legislation
FAs

www.fas.ie

National Training Authority, including
environmental and construction courses

FIEC
www.fiec.org
European Construction Industry Federation site

IRISH CONCRETE FEDERATION
www.concreteireland.org
Environmental qguidelines for members

NATIONAL ROADS AUTHORITY

www.nra.ie

Responsibility for planning and supervising
construction and maintenance works of
national roads

RECYCLING DIRECTORY OF IRELAND
www.irelandrecycling.ie

Allows a category search for recycling facilities
for each county, including C&DW

WASTE EXCHANGE
www.canddwaste.ie
www.wastechange.com
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The UK Building Research Establishment (BRE)
has developed a waste benchmarking and
monitoring tool that allows a company to
evaluate waste management across all of its
sites. There are two options:

SMARTStart is based on records of skips
leaving the site — e.g., number, size and a brief
description of contents. SMARTStart also asks
for a simple statement of the compaction of
the skip contents and some detail on the
waste materials — this is provided by a quick
visual report on the presence of 12 material
types. The information is then fed into a
database on the web, which automatically
generates graphically presented performance
indicators for individual sites and

on a company wide basis.

The performance of different sites can be
compared with each other and with
national BRE averages

The impacts of company and site efforts to
reduce waste and increase the recovery of
materials can also be monitored.

The use of SMARTStart costs approximately
€80 per site per annum, or €800 per
annum for all of the sites being operated by
a single company.

SMARTWaste takes the benchmarking of waste
through to waste reduction. It can audit in
detail the source, type, quantity, cause and cost
of waste on site and report this information in
a very clear format. SMARTWaste highlights
the most significant waste products on any site
and the percentage of material delivered to
site that is wasted.

It compares the successes or failures across
all of a company’s sites. Targets for waste
generation on a site can be set against
national averages. Action plans for waste
reduction by the site team can be drawn
up and their progress monitored.

There is no charge for the actual use of
SMARTWaste. A company pays a fee to
send staff for training at BRE — the cost
of training is from approximately €325
depending on the number of people being
trained. The pass-protected SMART Waste
website is then freely available.

For further details on SMARTWaste see
www.bre.co.uk



introduction

purpose of recycling

CONSTRUCTION &
DEMOLITION WASTE (C&DW)
IS TAKEN TO INCLUDE?:

e All waste that arises from
construction, renovation
and demolition activities

e All wastes mentioned in
Chapter 17 of the European
Waste Catalogue
(See Appendix 1)

e Surplus and damaged
products and materials
arising at construction works
or used temporarily during
on-site activities

e Dredge spoil

THE REASONS FOR ENCOURAGING THE
RECYCLING OF C&DW

e To comply with policy, legislation and regulation on
waste management

o To provide an economical alternative to the C&D industry
for land-based disposal, as recycling is more sustainable
and the cost of landfilling is increasing

e To eliminate illegal dumping and associated negative
impacts on the landscape, especially in rural areas

e To control waste disposal and transportation costs

e To conserve natural resources and reduce our
dependency on virgin materials

e To reduce the volumes of waste being diverted to landfill

e To reduce the environmental harm caused by waste
burial and mining of virgin materials

e To use less energy in material/aggregate production

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
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targets for recycling

C&DW RECYCLING TARGETS

A number of targets for the
recycling of C&DW have been
set down by the Irish
Government and local
authorities. In order to meet
with these targets, considerable
progress must be made within
the C&D industry.

The Department of the
Environment & Local
Government’s policy document
“Changing Our Ways”3 states
that the construction industry
“clearly has the primary
responsibility to ensure the
environmentally sound
management of C&D waste.”
It sets the following targets
(Table 1).

Table 1: C&:DW Recycling
Targets, ‘Changing Our Ways’

2003 50%

2013 85%

Targets for recycling have also
been set down in a number of
regional waste management
plans throughout the country.
The Dublin Waste Management
Plan (1998), for example, sets a
recycling target for C&DW at
82% for the period 1999-2004.
This is to be achieved by
regulating C&DW separation
at source and collection using
waste collection permits

and by-laws.

KEY RECOMMENDATIONS OF TASK FORCE B4 REGARDING
RECYCLING OF C&DW

In October 1999, Task Force B4 “Recycling of C&D Waste” was set up
by the Forum for the Construction Industry in response to the
challenge posed in “Changing Our Ways”. The following
recommendations were put forward to Government in 2001":

® Propose the establishment of a National Waste Authority and a
National C&DW Council

e Cease the use of unauthorised operators

® Develop a Code of Best Practice and related training programme
® Develop a strategic network of C&D Waste recycling facilities

® Use established C&D waste recycling facilities where feasible

® Introduce a requirement for the preparation of Waste
Management Plans by developers

® Provide incentives for the use of recycled materials and
disincentives for the landfill of readily recyclable C&DW materials

e Provide support for research and development into markets
® Seek to optimise the recycling of C&D Waste within public contracts

® Develop a national awareness programme targeted at the key
stakeholders within C&D industry

® Alter existing, or introduce new, standards/specifications

® Develop guidelines to facilitate the adoption of a systematic
approach to environmentally sustainable design, optimisation of
recycled material and future deconstruction requirements

® Prevent the generation of unnecessary C&DW by prioritising the
waste minimisation issue

® Prevent tenderers from gaining competitive advantage through
unsustainable C&DW management practices

e Specify in tender documents responsible C&DW management
practices and give credit in the evaluation of bids to tenderers
with a proven track record

e Support legislation and resources to facilitate the closure of
unauthorised C&DW facilities and streamline procedures for
regulating C&DW recycling facilities

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT



17 01
17 01 01
17 01 02
17 01 03
17 01 06"

17 01 07

17 02
17 02 01
17 02 02
17 02 03
17 02 04"

17 03
17 03 o1*

17 03 02

17 03 03"
17 04

17 04 O1
17 04 02
17 04 03
17 04 04
17 04 05
17 04 06
17 04 07
17 04 09"

17 04 10*

1704 11

17 05

Concrete, bricks, tiles, ceramics
Concrete

Bricks

Tiles and ceramics

Mixtures of, or separate fractions of
concrete, bricks, tiles and ceramics
containing dangerous substances

Mixture of concrete, bricks, tiles
and ceramics other than those
mentioned in 17 01 06

Wood, glass and plastic
Wood

Glass

Plastic

Glass, plastic and wood containing
or contaminated with dangerous
substances

Bituminous mixtures, coal tar and
tarred products

Bituminous mixtures containing
coal tar

Bituminous mixtures containing
other than those mentioned
in 17 03 01

Coal tar and tarred products
Metals (including their alloys)
Copper, bronze, brass
Aluminium

Lead

Zinc

Iron and steel

Tin

Mixed metals

Metal waste contaminated with
dangerous substances

Cables containing oil, coal tar and
other dangerous substances

Cables other than those mentioned
in 17 04 10

Soil (including excavated soil from
contaminated sites), stones and
dredging spoil

17 05 03"

17 05 04

17 05 05™

17 05 06

17 05 o7*

17 05 08

17 06

17 06 01"

17 06 03*

17 06 04

17 06 05"

17 08

17 08 o1*

17 08 02

17 09
17 09 o1*
17 09 02*

17 09 03"

17 09 04

Soil and stones containing
dangerous substances

Soil and stones other than those
mentioned in 17 05 03

Dredging spoil containing
dangerous substances

Dredging spoil other than those
mentioned in 17 05 05

Track ballast containing
dangerous substances

Track ballast other than those
mentioned in 17 05 07

Insulation materials and asbestos-
containing construction materials

Insulation materials containing
asbestos

Other insulation materials
consisting of or containing
dangerous substances

Insulation materials other than
those mentioned in 17 06 o1 and
17 06 03

Construction materials
containing asbestos

Gypsum-based construction
material

Gypsum-based construction
materials contaminated with
dangerous substances

Gypsum-based construction
materials other than those
mentioned in 17 08 o1

Other construction and
demolition waste

Construction and demolition wastes
containing mercury

Construction and demolition wastes
containing PCB

Other construction and demolition
wastes (including mixed wastes)
containing dangerous substances
Mixed construction and demolition
wastes other than those mentioned
in 17 09 01,17 09 02 and 17 09 03

* Any waste marked with an asterisk (*) is considered as a hazardous waste pursuant to Directive 91/689/EEC on hazardous waste
26 European Waste Catalogue and Hazardous Waste List (valid from 1/1/02) Environmental Protection Agency, ireland
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volumes & composition of C&DW

(¥

hay 4

Core CEDW - million tons {rounded)
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VOLUMES OF C&DW PRODUCED IN IRELAND

It is considered probable that a large proportion of C&DW is

not being captured in the official data collection system and

that actual C&DW arisings are significantly higher than those referred
to in Table 2 below.

Table 2: Estimated C&DW Arisings, Ireland — 1995 & 19984

Year  Total Non-Agricultural ~ C&DW Arisings % C&DW Recovered
Waste Arisings (estimated) (estimated) Recycled (estimated)

1995 1.2 million tonnes 1.3 million tonnes 35

1008 15.4 million tonnes 2.7 million tonnes 433

dtection

in 2000
acity of 1.5
of C&DW

thorities is of
1nual C&DW
igure 18,

Figure 1: European Annual C&DW Atrisings

@® Annual Core C&DW Produced

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
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volumes & composition of C&DW

COMPOSITION OF C&DW PRODUCED IN IRELAND

C&DW composition analysis presented in the EPA Database Report is based on a single survey
conducted in 1996. It is therefore stressed that further investigations into quality composition
analysis data are required. The following figures (Figure 1) are averaged from the EPA survey and
a C&DW compositional survey conducted by Cork Institute of Technology.'©

Figure 2: C&DW Composition in Ireland

1 Forum for the Construction Industry (May 2001) Task Force B4, Recycling of C&DW
EPA (1998) National Waste Database Report

3 Dept of Environment and Local Government (1998) A Policy Statement.
Waste Management Changing Our Ways

Forum for the Construction Industry (May 2001) Task Force B4, Recycling of C&DW
5 EPA (1998) National Waste Database Report

6 Presentation by EPA (march 2002) at Kilkenny County Council Waste
Management Conference — www.kilkennycoco.ie

7 Dublin Waste Management Plan (1998)

8 Symonds Report to DGXI, European Commission (1999) C&D Waste Management
Practices, and their Economic Impacts

9 EPA (1998) National Waste Database Report
10 Cork City Council Demcon 20/20 Project: www.ctc-cork.ie/demcon

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT page6



case study

demcon 20/20

DEMCON 20/20

The Demcon 20/202%5project
aims to develop a programme
for reducing waste volumes
being landfilled and to bring
about the construction of a
major amenity for local citizens.

Within the lifetime of the
project an estimated 0.65
million tonnes or more of
C&DW will be diverted from
landfill for alternative uses. By
December 2001, an estimated
total of 421,852 tonnes of C&ADW
had been recycled at the facility
(See Figure 8), over 185,000
tonnes of which had been
utilised for various requirements
within the landfill.

The following uses have
been made for the material
at the facility:

e Temporary clay cap

e Daily cover for active area
of landfill

e Internal roads

Figure 8: C&D Waste Inputs

& Recycling at Demcon Facility
(Pre-Aug 98 figures are
estimates only)
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Project steps are as follows:

1. Detailed survey of C&D wastes. Personal contact with C&D
contractors, waste handlers, etc. to ensure a consensus; dialogue
with public.

2. Development of a management programme, including logistics,
system of charges to act as incentive to users, and dialogue with
relevant parties.

3. Operation of recycling system to provide materials, refine
information, and identify end use for products.

4. Construction of an amenity park on landfill site using recycled
materials from C&D wastes.

5. Europe-wide dissemination of results, costings, lessons learned,
societal issues and guidelines for replication.

6. Investigation of a similar recycling facility in new future
landfill sites.
The environmental benefits of this project are several fold, including:
e Reduction of wastes landfilled
e Demonstration and piloting of a major recycling scheme

e Contribution towards the provision of statistics on the
composition of C&DW

e Job creation
e Protection of adjacent rural environment by minimising/
eliminating fly tipping

25 Cork City Council Demcon 20/20 Project: www.ctc-cork.ie/demcon

@ /nput/month @ Cumulative input @ Cumulative waste recycled

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT



7

markets

uses of recycled c&d materials

CASE STUDIES

A pilot project on the N2
in Co. Monaghan?3 used
green glass as an element
of the aggregate within
the bituminous road base.
The scheme saw a million

crushed and recycled glass
bottles used in the

subsurface layers instead
of quarried rock.10% of
the stone in the
subsurface layer was
substituted with recycled
glass but laboratory
experiments show 30%
substitution is feasible.

AlTernative MATerials24,
a transport RTD project
involving 9 research
organisations in 7
countries and supported
by the European
Commission DGVII, looked
at the suitability of a
range of alternative
materials for use in road
construction. Materials
included blastfurnace
slag, demolition rubble
and municipal solid waste
incinerator bottom ash.

The results of the ALT-MAT

project are very positive
and provide support for
the use of alternative
materials in road
construction. The case
studies show that the
materials perform as well
as natural aggregates, and
often better than
suggested by standard
laboratory tests.

USES OF RECYCLED MATERIALS

It is possible to define a range of
destinations/uses to which C&D
wastes may go once they have
been collected on-site. These will
include one or more of the
following?2:

Re-use options
o Re-use on-site or off-site for the
original intended purpose

Recycling options for Recovery

o On-site or off-site processing
to recover high value
saleable materials

e Recycling on-site or off-site for
a low-value purpose (including
non-essential land raising)

Landfilling options for Disposal

o Off-site landfilling of
segregated waste materials
(which may be cheaper than
unsegregated landfill)

o Off-site landfilling of
unsegregated waste

Landfill engineering and

Other Uses

e Construction of site roads,
hardstandings and plant areas

e Daily cover for sealing of
domestic waste

e Gas venting/surround to
vent pipes

e Cell bunds to segregate wastes

and to limit the extent of the
active area of landfill

e Permeable cell base below water

o Bulkfill (inerts required
by licence)

e Capping (soils)
o Low level processed C&DW

e Infilling depressions and
foundation voids

o Site levelling and raising
e ‘Over-site’fill, working platforms

e Site roads, car parks
and hardstanding

e Landscaping
e Ground consolidation
e Mine infilling

e Sea defence and river
bank protection

High level processed C&DW Uses

e Secondary aggregates for
road (capping layer and sub-
base) construction

o Topsoil
e Drainage media

e Capillary break layers on
contaminated land

e Metal (steel reinforcement)
e Large timber sections

e Wood for fuel and kindling
and use as a filler material
in the manufacture of medium
density fibreboard

e Paving slabs

e Bricks

22 Symonds Report to DGXI, European Commission (1999) C&D Waste
Management Practices, and their Economic Impacts

23 National Roads Authority - www.nra.ie

24 Transport Research Laboratory (UK) - www.trl.co.uk/altmat/index.htm

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
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page 7

& demolition wastes

SOURCES OF C&DW

C&DW can arise from a range of different
origins, or site types':

o “Demolish and clear” sites

o “Demolish, c_Iea\.r and build” sites
o Renovatio:h. sites”

® “Greenfield” building sites

® “Road bui.-ld" sites

¥

i

® “Road refu:,bjgh,m%nt” si'i}e(s

ol
)

CONSTRUCTION ACTIVITY IN IRELAND

Building and infrastructure projects
throughout the country have reached
record levels. The volume of building
output grew by 6% and reached a value
of almost €17.8bn in 2000. Continued
growth in building output is projected at
3% in both 2002 and 2003'2.

As part of the National Development Plan
(NDP)'3, significant investment in Irish
infrastructure is underway and will
continue for the next number of years.

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT




construction & demolition

sources

The NDP estimates the total housing requirement over the period
2000-2006 will be in the region of 350,000 dwellings, of which

the Local Authority Housing Measure will finance the construction
or acquisition by local authorities of 35,700 houses for letting. This
will result in significant volumes of a variety of C&D waste streams.

Under the National Roads Measure, the development strategy
for national roads will focus on:

o Development of five major inter-urban routes to
motorway/high quality dual carriageway standard

o A programme of major improvement works on other national
primary routes

e Completion of the M5o and Dublin Port Tunnel

e Improvement of national secondary routes of particular
importance to economic development

e Construction of a Light Rail Network (LUAS)

e The expansion and enhancement of suburban rail and
development of Quality Bus Corridors

C&DW AND HAZARDOUS MATERIALS

Special or hazardous wastes should be retained in isolation
from other wastes to avoid contamination.

Certain C&D materials are hazardous, e.g. asbestos, lead, tars,
paint and preservative residues, adhesives, sealants and certain
plastics. If such materials are mixed with non-hazardous
materials, e.g. lead-based paint tins thrown onto a pile of bricks
and concrete, the whole pile becomes hazardous and must be
disposed of as hazardous waste.

Asbestos-containing construction materials are classified as
hazardous under the European Waste Catalogue since January
2002 (Appendix 1— EWC 17 06 05).

CONSTRUCTION AND DEMOLITION WASTE « NATIONAL AWARENESS PROGRAMME

wastes

11

12

3

Symonds Report to DGXI, European
Commission (1999) C&D Waste
Management Practices, and their
Economic Impacts

DoELG Annual Review of Construction
Industry — “Review 2000: Outlook
2001-2003” Sep 2001

Government of Ireland, National
Development Plan, 2000-2006



markets

market development

It will be necessary to develop technologies and capacity in Ireland
to handle and treat waste resources to produce useable secondary
materials, substitute products and to develop markets by
persuading current manufacturers and users to use them in their
processes. Significant, long-term markets are vital to drive the
C&DW recycling industry forward.

The perception of recycled products must be changed. The current
perception that recycled products are more expensive or of lower
quality than primary aggregates needs to be addressed. A large
proportion of the raw material used by the steel and aluminium
industry, for example, is recycled scrap metal, yet this is managed and
quality controlled such that consumers take this for granted as a
normal part of production and marketing.

Typical instruments that can be used to stimulate markets include:

e Restrictions or bans on certain materials for landfill

e Environmental or planning controls on landfill of C&DW
fractions and use of the planning process to secure the use
of recycled aggregates on site

e Subsidies for recycling processes and businesses

e Positive waste planning measures — requirements to consider
C&DW recycling capacity under regional waste management plans

e Education & Training

e The use of recycled aggregates in public projects, i.e. Government
procurement policy

e The development of recycled products that can substitute for
natural raw materials to the greatest possible extent

e Recycled materials must conform to existing standards and
specifications or else new standards must be developed to
accommodate quality recycled materials. A certification scheme
and demonstration projects could assist in establishing industry
confidence and acceptance.

e Local planning authorities to require developers to submit
an integrated demolition and C&DW management plan as part
of their planning application, which could be judged against
its ability to deliver a reasonable level of recovery, either on-site
or off-site.
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C&DW recycling facilities in
Ireland face strong
competition from virgin
aggregate materials — they
must provide a high-quality
product to meet the demands
of the marketplace

ECONOMIC INSTRUMENTS TO
INCREASE THE VIABILITY OF
C&DW RECYCLING INITIATIVES

e The imposition of realistic
gate fees for disposal of
C&DW and higher charges for
unsegregated C&XDW

e Tax on landfill of C&DW

e Financial assistance for the
development of C&DW
recycling infrastructure
(fixed and mobile)

e Financial support for
demonstration projects
on C&DW to assist in the
progression of the concept
to operational reality

e Support systems should be
devised for recycled materials,
which may include tax breaks
on new technologies, or wider
taxes on raw materials,
i.e.virgin aggregates tax as
in the UK.

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
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markets

market conditions

Secondary and recycled aggregates face strong competition from
primary aggregates. In particular, two aspects are important: the

costs of disposal of wastes, and the availability and cost of

primary aggregates, which are predictable, available in quantity
and can be demonstrated to meet standards and specifications.

CONSTRAINTS ON THE RECYCLING/REUSE OF C&DW

e Statutory controls, e.g. planning, licensing requirements
for recycling facilities

e Feedstock guarantees — both volume and high quality
product required

e Investment in processing may require high capital costs
e Environmental concerns, e.g. dust, noise, traffic

e Market conditions — cost of primary aggregates will
compete against recycled product

e Recycled aggregates may not meet with required standards
and specifications

e Irregular and uncertain flow of recycled aggregates may
further impede markets

SUPPLY & DEMAND ISSUES

In terms of supply, the following issues may arise:

e Growing cost of hauling and processing waste

e Competition from virgin raw material prices and availability
e Over-capacity of primary aggregate production

e Contamination of C&DW supply

e A lack of volumes collected

e Risk (limited economies of scale)

Demand issues include:

e Poor perception/awareness of recycled products and
“fit-for-purpose” standards

e Limited perceived applicability and experience
e Exclusion from product quality standards
e Market instability/price volatility

e Standard and Specifications

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT

SEGREGATION OF MATERIALS
FOR RECYCLING

Lack of segregation is a major
obstacle to the successful
implementation of recycling
schemes. This may be related to a
number of the following factors:

e Source segregation is often
constrained by economic factors
and availability of space on sites

e Demolition normally involves
removal of an unwanted
structures at short notice and
under time constraints

e Demolition contractors
constrained by competitive
pricing

e Heavy plant and bulk handling
techniques often employed,
which are not conducive
to segregation

o Little labour or effort employed
on materials which are regarded
as waste

e Materials suitable for recycling
often mixed with unwanted
materials of low or no value




There are general and specific influences on the C&D waste sectors from [

national and EU legislation, to increase the quantities of wastes being recycled : &\I\
and to restrict the types of wastes which can be landfilled. F =gl

r
Some of the major pieces of legislation affecting the industry are summarised 2!'. ;.1 _‘ .
in Table 3. = g A
-

Waste Management Imposes basic obligation to prevent or minimise production of waste and
Acts, 1996 and 2001 introduces the principle of Producer Responsibility

Provides a framework for the application of higher standards in response
to EU and national waste management requirements

Places onus on local authorities for waste management planning
Passing of Waste Management Plans to be made executive function

Allows for the introduction of environmental levies,
i.e. plastic bags and landfill tax and creation of Environmental Fund

Industry implication on strategic business planning

Litter Pollution Acts, No person shall deposit any substance or object so as to create litter in

1997 and 2001 a public place or in any place that is visible from a public place

Litter PQ”"tiO" It is an offence to load, transport or handle, or carry on a business, trade

Regulations, 1999 or activity in a manner that creates litter in a public place or visible from
a public place

Planning & The local authority may put conditions on planning permission, which

Development Act, 2000  requires C&D waste to be recovered or disposed of in a specific manner

Environmental Act empowering the EPA, setting guidelines for the agency set-up and
Protection Agency outline of powers and functions of Agency
Act, 1992

Derelict Sites Act, 1990 © General duty of owner and occupier of land to take all reasonable
steps to ensure that the land does not become or does not continue to
be a Derelict Site

Derelict Site may be subject to a levy payable to the Local Authority

CONSTRUCTION AND DEMOLITION WASTE « NATIONAL AWARENESS PROGRAMME



Waste Management
(Landfill Levy)
Regulations, 2002

Waste Management
(Collection Permit)
Regulations, 2001

Waste Management
(Licensing) Regulations,
2000

Waste Management
(Permit) Regulations,
1998

Waste Management
(Hazardous) Waste
Regulations, 1998

Waste Management
(Planning) Regulations,
1997

The landfill levy will come into force on 1June 2002 at an initial rate
of €15 per tonne, with annual increases of €5 maximum thereafter

It applies to wastes delivered for disposal at landfill sites, including C&D
waste, but with limited exemptions for land reclamation activities and
wastes used for landfill site engineering works, street cleaning wastes,
dredging materials etc

C&DW which is used for landfill site engineering, restoration or
remediation purposes, is exempt from the levy when it is non-hazardous,
comprised of concrete, bricks, tiles, road planings or other similar
materials and is of a particle size of less than 150mm

Excavation spoil which is used for landfill site engineering, restoration

or remediation purposes is exempt from the levy when it is comprised of
clay, sand, gravel or stone

The deposition in a quarry of natural material arising from the
excavation of the quarry is exempt, where such material is in a chemically
unaltered state

The collection of waste on a commercial basis needs a permit

Application to be made in writing to the principal office of a local authority
in whose functional area the waste collection activity will be carried on

The nominated local authorities are: Mayo CC (County Council), Cork CC,
Dublin City Council, Offaly CC, Limerick CC, Meath CC, Kilkenny CC,
Donegal CC, Kildare CC and Wicklow CC

All persons involved in waste recovery and disposal activities under Part V
of the Waste Management Act 1996 need to obtain a licence from the EPA

Provides for the licensing of mobile plant used for the recovery and
disposal of waste at more than one site

All persons wishing to recover or dispose of waste under a certain
quantity need to obtain a permit

The thresholds for obtaining waste permits are 5,000 tonnes per annum
throughput

Individuals wishing to recover/dispose of larger quantities of waste
should apply for a Waste Licence from the EPA

Implements a number of EU Directives relating to asbestos waste, batteries
and accumulators, PCBs, waste oils and hazardous waste generally

A producer of hazardous waste shall retain records relating to the
quantity, nature and origin of the waste, treatment and transferral

Specifies matters to be addressed by a waste management plan under
Section 22 of the Waste Management Act 1996

Strategic business planning implications

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
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Figure 7: Cross Section of a Jaw’ Crusher Mounted on a Mobile Chassis with

Associated Equipment?2

Table 5: A Comparison of Crusher Types®’

Type

Semi-mobile and mobile
with jaw crusher

Advantages

® Simple, rugged
construction

® Low wear

® Crushes hardest rocks

Disadvantages

® Lower crushing efficiency

® Problems with crushing
bituminous broken
road paving

® Recycling of oversize
practically impossible

waWN

Feed hopper, with extension (1a)

and ‘grizzly’ feeder (1b)
By-pass chute

Jaw’ crusher

. Belt protection plate

. Magnetic separator

Engine unit, with generator (7a)
. Fuel and oil tanks

. Tracks

Applications

Crushing of
unproblematic building
rubble where no
demands are placed

on product quality

or capacity

Semi-mobile and mobile
with impactor

® Favourable crushing
efficiency with all types
of building rubble and
broken road paving

©® Relatively high wear rate
® Could generate
excessive fines

Suitable for all-round
rubble crushing with a
high capacity

Stationary plant with
jaw crusher and impactor
or 2 impactors

® Combines advantages
of both crusher types

® High capacity
® Can crush large-size
reinforced concrete waste

® Plugging problems with
bituminous material
® High capital costs

Good for high
capacities combined
with high demands on
product quality

Stationary plant with
jaw and cone crusher

® Very good product quality,
sharp, cubical form

® Low wear rate

® Susceptible to rebars
and tramp metal in
cone crusher

® High capital costs

Recommended for
generation of high-
quality secondary
raw materials

Stationary plant
with beater drum
and impactor

® Particularly good for
handling large
concrete lumps

® Very high wear
® High capital costs

Ideal combination for
recycling concrete waste,
railway sleepers, concrete
masts, etc.
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Main conveyor, with hydraulic
controls (5a) and reinforced belt (5b)




equipment available for recycling c&dw

processing equipment

The main components which make up a processing plant are Figure 6: Processing C&DW 21

shown in Figure 6 opposite.
g pp _'Mﬂ'ﬂ-l't'ﬁc ﬁ:ﬁW:ﬁa

Mechanical jaw or impact crushers and sorters fallinto

v
two categories: ; pres
i o clrisifiring
e Small mobile machine;fdarimarily intended for on-site use, 3
but sometimes used off-site at transfer stations or %‘

recycling centres
e Large fixed machines
- 5

L
™
-,

S

Impact crushers produce a more consistent and predictable

aggregate with a smaller range of sizes than do jaw crushers.

They are substantially cheaper to buy on a size-for-size basis, but

their running costs are much higher. They are designed for higher

throughputs than jaw crushers. The advantages, disadvantages iy
and application of a variety of crushers are summarised in Table 5 kg
(overleaf). Figure 7 shows a cross section of a mobile jaw crusher.

1. Pre-screened Mixed Material
2. Crusher

3. Crusher Feeder
4. Crusher

21 Symposium on Building Material
and Construction Equipment (1997)
Construction Waste Recycling Principles, 5. Metal Separation
Concepts and Technology 6. Crushed Material sorted by size
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Project Group
on C&DW

EC Working Group
on Sustainable
Construction

European Waste
Management Plans

European Waste
Catalogue (EWC)

Hazardous Wastes
91/689/EEC and
94/904/EC

The Landfill Directive
99/31/EC

White paper on
Environmental
Liability, 2000

The EU Commission identified C&DW as one of six priority waste streams,
i.e. areas where they wanted to improve waste management

A strateqgy for the management of C&DW was put forward by a working
group in 1995 and a working document'# was produced in 2000 which
described the measurement and management of C&DW in Member States

The main function of this C&DW Management Taskforce (TG3) was to
provide recommendations’> on how to improve C&D waste management
through improved planning, prevention and reclamation

One of its main findings was that "optimal separation of C&D waste
must take place to maximise recovery of material for reuse and recycling”

Member States are requested to provide waste management plans to
facilitate self-sufficiency, reduce movements of waste materials and
establish inspections of disposal and reclamation

The EWC is indexed by waste IDs; see Appendix 1 for C&D waste categories

Member States are required to implement controlled management of
hazardous waste. These management plans indicate the appropriate
means necessary to collect, transport, store and manage hazardous wastes

The directive defines three classes of landfill - hazardous, non-hazardous
and inert waste, and bans certain named products from landfill from
specified dates

Article 3 of the Directive excludes inert waste suitable for reuse or
recycling in redevelopment, restoration, fill or construction purposes
Annex Il of the Land(fill Directive requires that a uniform waste
classification and acceptance procedure is required

To explore how the “polluter pays” principle, one of the key
environmental principles in the EC Treaty, can best be applied

Community framework directive on Environmental Liability will
be formulated

CONSTRUCTION AND DEMOLITION WASTE « NATIONAL AWARENESS PROGRAMME



The waste hierarchy suggests that the most effective
environmental solution may often be to reduce the generation
of waste, i.e. minimise the resources needed to do the job.
Where further reduction is not practicable, products and
materials can sometimes be re-used, either for the same or a
different purpose. Failing that, value should be recovered from
waste, through recycling, composting or energy recovery from
waste. Only if none of these solutions are appropriate should
waste be disposed of.10

METHODS OF WASTE MINIMISATION

Nominate a manager who will take responsibility for waste
management on site

Develop a waste management plan for each C&D site
Communicate with site personnel

Improve delivery access and allow “just in time” delivery
Choose suitable equipment and manage plant adequately

Store and handle construction materials safely, securely and
correctly on site — damaged materials are likely to be wasted

Keep deliveries packaged until they are ready to be used

Conduct waste audits

A a . 16 DETR Building a Better
Demolish for maximum reuse and/or recycling of waste Quality of Life - A Strategy for
more Sustainable
Construction, 2000

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT
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c&dw management plans

A key recommendation of Taskforce B420 is that for every development requiring planning
permission, a waste management plan should be drawn up prior to the commencement of
construction activity. The Plan should respect the waste management hierarchy — waste reduction
must be the first priority, followed by re-use and recycling initiatives as appropriate with disposal only
being considered as a last resort.

The Waste Management Plan should address
the following aspects of C&DW:

1.

DESCRIPTION OF PROJECT

® The nature and purpose of the Project
® A description of works

How C&D surpluses/deficits and wastes
are liable to arise

Anticipated hazardous waste arisings

. WASTE ARISINGS AND PROPOSALS FOR

MINIMISATION/ RE-USE/RECYCLING
Summary details on anticipated material
surpluses /deficits and waste arisings

® Proposals for managing waste
® Where C&DW is to be disposed of,

o P

e © ¢ ¢ 0 oW

justification should be made for this action

ESTIMATED COSTS OF WASTE MANAGEMENT
Purchase cost of materials

Excavation costs

Handling & storage costs
Transportation costs

Revenue from sales of recycled materials
Disposal costs, including landfill tax,

if applicable

. DEMOLITION PLAN

The sequence of operations to be followed

® Organisational arrangements necessary to

Vi

facilitate sorting/segregation

Transportation arrangements for movement
of materials to other construction sites for
re-use or to appropriate reprocessing and
controlled disposal facilities

. ROLES/RESPONSIBILITIES FOR C&D WASTE

It is essential that a Responsible Person is
appointed to implement waste management
and minimisation within the Project

20 Forum for the Construction Industry (May 2001) Task Force

B4, Recycling of C&DW

6.

~

TRAINING SYSTEM FOR C&D WASTE

Issue directions and instructions necessary
for the implementation

of the Waste Management Plan to all
relevant site personnel

In particular, highlight where the recycling
receptacles are located

. INTELLIGENCE SYSTEM FOR C&D WASTE

Record details of all arisings, movements
and treatment of C&DW discards within a
Waste Intelligence System.

8. WASTE AUDIT

The Waste Management Plan should
describe how the Waste

Audit will be carried out, as well as
roles/responsibilities and resources required
Details of the inputs of materials to the
construction site and the outputs of
wastage arisings should be investigated
and recorded

The amount, nature and composition of
the waste from the site should be identified
and estimated

All areas and stages within the Project
should be reviewed to ensure that

obvious opportunities for waste reduction
are not overlooked

The summary of the quantity and type of
waste arisings should be sent to the
competent environmental authority at the
conclusion of the Project.

CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT




c&d waste recycling schemes

recycling schemes

TIPS FOR RUNNING AN AN EXAMPLE OF AN
ECONOMICALLY EFFICIENT OPERATION IN IRELAND

RECYCLING VENTURE A C&D recycling facility was

established to recycle
concrete, blacktop, masonry
and paving. Raw materials
comprise excess material

1. Locate recycling facilities close
to sources of C&D waste
materials and secure long-term

e et delivered to customers and
2. Ensure maximum segregation returned to the facility.
of waste at source Materials accepted are highly Figure 5: Recycling operation

regulated at source to ensure

they are clean and well segregated. Loads are weighed at a
weighbridge at the entrance to the facility and classified
4.Talk to potential dealers/buyers according to their content. A visual inspection and regular

about quality, consistency and screening ensures only high quality material is accepted.
material substitution

3. Arrange bulk collection or
delivery of waste

Materials are stockpiled until significant volumes have
accumulated, at which stage the contract crusher is hired to
process the material. A tracked loader feeds the raw material into
the crusher. The crusher jaw is set to a specific aperture, e.g.

6. Prepare and implement Waste 75mm-omm. The crushed material is then fed into a screen to
Management Plans in extract any oversize materials which may get through the crusher.
accordance with the Regional
Waste Management Plan

5. Promote awareness, education
and training and pilot projects
to show recycled material in situ

The main use of the recycled aggregate produced at the facility
is as a granular fill material.

7- Develop markets for recyclables

The major benefits to the customer are that he obtains a cheap
fill material and makes very substantial savings on landfill,
storage and transportation costs of waste materials.

8. Form partnerships with public
agencies, which can result in
guaranteed levels of market
security for recycled materials.

o i L " r!l.. il
LG — G - 'J-'.-u = 1:-.-""""“-.!-




minimisation, reuse and recycling

reuse

It is estimated that ca. 15% Figure 3: Wastes worth segregating for reuse/recycling
of materials delivered to site i
are wasted. It is not possible
to eliminate all wastage on
site, but by carefully planning
and managing materials, we
can reduce the amount of
waste at source.

REUSE OF C&DW

Many materials can be used
many times before they need
to be thrown away. Some
examples of C&D materials
which can be reused are
shown in Figure 3.

SELECTIVE DEMOLITION
METHODOLOGY

Selective Demolition
methodology follows the
procedure below (Figure 4)
to maximise recovery and
separation of recyclable
materials at source.

Figure 4: Selective Demolition Methodology

Fermoae i b

Refricwe Sufarkfvely el d

#aymoie furnituee ! : oz e

i ciracli Fa ; A
I:lhu:l'dﬁl'_-tln:l:n o g CIET e A

sTruciume i - ot Freay
covrlricting
wiors

page 13 CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT




Two facilities with significant capacity have been
established for the processing of the C&DW that is
delivered to municipal landfill sites in Dublin and
Cork. The Regional Waste Management Plans
provide for the development of around 18 C&DW
recycling facilities, to be located close to major raw
material sources and potential product markets.
This network will be supported by mobile crushers
to serve population centres in rural areas'/.

There are three options for the regulation of
recycling/recovery facilities depending on the
scale and type of the activity:

EPA Waste Licence
Waste Permit from the Local Authority

Certificate of registration from the EPA if
the activity is being carried on by a
local authority

Waste permits are normally issued to sites
which process less than 5,000 tons per
annum, under the Waste Management
(Permit) Regulations, 1998. The authorisation
system for waste management facilities is
kept under continued review, and revisions
to procedures will be made in appropriate
circumstances. The issuing of a waste permit
is subject to the following:

That the activity is being carried onin a
manner which does not cause, and is not
likely to cause, environmental pollution.

Any emissions from the activity will not
contravene any relevant standard.

That best available technology (BAT) not
exceeding excessive costs will be applied to
prevent or eliminate emissions.

17 Dept of Environment and Local Government (2002) Preventing
Recycling Waste - Delivering Change

18+19 CIRIA (1997) Waste Minimisation in Construction Site Guide
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Purchase price and transportation
costs of materials wasted

Cost of storage, transport
and disposal of waste

Loss of income from not
salvaging waste materials

100 tons of sand bought at a cost of
€1,300. 20% of this was wasted (typical of
construction site), i.e. 20 tons (cost: €260).
The site manager has two options:

Sending the wasted mixed sand
for recycling and recovery,

Landfilling it as waste

Cost of materials wasted (20 tons) 260 260

Cost of recycling (i.e. transportation

costs and gate fee @ €7/ton) 140

Cost of Landfill (i.e. transportation

costs and gate fee @ €100/ton) - 2,000
LF Tax (@ €15/ton) - 300




c& d waste

recycling

schemes

recycling schemes

There are a number of basic
steps that should be taken prior
to setting up a recycling scheme
on site, in order to ensure that
the scheme will be economic,
viable and well managed:

® Audit the wastes produced to
assess the potential for
prevention and recycling.

® Establish and maintain a
waste reduction scheme to
prevent those wastes that
can be readily avoided.

® Assess the economics of
recycling unavoidable wastes:
will recycling result in cost
savings for the company?

® Ensure that staff are involved
and committed, including
management commitment.

® Find a suitable reclaimer.

® Set up a scheme for collecting
the recyclable materials from
their point of production, and
storing them safely.

THE WASTE PRODUCER'S ROLE™9
1. Find out what storage containers are to be used for the different wastes

and label them clearly.

2. Labels should be neat, waterproof, reusable and large.
3. Inform all site personnel of waste segregation requirements.

OVERCOMING BARRIERS TO IMPLEMENTING A RECYCLING SCHEME

Both internal and external factors may be given as reasons why recycling
is not a favoured option, for example:

a. A history of unsatisfactory quality or service from a previous recoverer
b. There is a limited use or market for the recycled product

¢. Management reluctance to change established procedures in order
to begin recycling

d. The amount of waste is considered too small to justify recycling.
These problems can be overcome, for example by applying the
following solutions:

a. Applying quality assurance procedures, e.g. by seeking a recoverer
who is accredited to a regional quality standard

b. Choosing a material where the recycled product is saleable

¢. Implementing an environmental policy to which management
have given their full support

d. Co-operating with a producer of similar waste where individual
amounts of waste are small.

SETTING UP A CONTRACT FOR RECYCLING
Recovery contractors will generally operate on the following basis:

® They will investigate the nature and arising of the wastes at first
hand, by visiting or talking to the producer.

® They may remove samples of the waste for examination.

@ They will provide a quotation for recycling components of value, normally
including all transport and residue disposal costs in the total price.

4.Separate wastes as you produce them —don’t allow them to be mixed and - G‘F

contaminated at any stage by other waste types.
5. Make sure that skips always leave the site covered.

6. Never overload skips.

7- Ensure that adequate safety measures are in place, e.g. protective equipment is available.
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