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(1) Overview of good practice for construction waste Management

1.1 Construction Waste statistics

1.1.1 National statistics
The following statistics have been obtained from the DEFRA website e-digest [accessed 18-01-2009]. The first set of data (1) serve to illustrate
the proportion of waste which can be ascribed to the construction industry as a percentage of total waste for the UK. The second set of data

(2) give a breakdown of how construction waste is recycled, used or landfill or used on exempt sites.

(1) “Figure 1:Key Facts about: Waste and Recycling - Estimated total annual waste arisings, by sector,United Kingdom
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In 2004 the UK produced about 335 million tonnes of waste. The chart above shows the estimated proportion produced by each sector. This

includes nearly 100 million tonnes of minerals waste from mining and quarrying, which is not subject to control under the EU Waste



Framework Directive, and 220 million tonnes of controlled wastes from households, commerce and industry (including construction and

demolition wastes)...

(2) Figure 2: Key Facts about: Waste and Recycling, Construction and Demolition waste management: 1999 to 2005, England

Construction and Demolition Waste management 1999 to 2005
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Source: Communities and Local Government: Survey of Arisings and Use of Construction,
Demalition and Excavation Waste as Aggregate in England (1999, 2001, 2002 and 2005)

In 2005 the Department for Communities and Local Government carried out a survey into the arisings and use of Construction and
Demolition (C and D) wastes in England. This followed three earlier surveys in 1999, 2001 and 2003. Figure 2 summarises the results of this
survey. Total construction and demolition waste for England was estimated at 89.6 million tonnes in 2005. 46 million tonnes were recycled
and a further 15 million tonnes were spread on exempt sites (usually land reclamation, agricultural improvement or infrastructure

projects). The remaining 28 million tonnes were sent to landfill (including backfilling at quarries, and landfill engineering) as waste.



Estimates suggest that the amount of construction and demolition waste generated in England has remained stable at about 90 million
tonnes from 2001 to 2005. This is an increase from about 69 million tonnes in 1999. Between 2001 and 2005 the proportion of
construction and demolition waste recycled by crushers and screeners has increased from 49 per cent to 52 per cent, the proportion of
construction and demolition waste sent to landfill has increased from 26 per cent to 31 per cent and the amount of waste going to exempt

sites has fallen from around 25 per cent to 17 per cent.”(DEFRA website: e-Digest of statistics, accessed 18-01-2009)

1.1.2 Timber waste statistics

As the chosen material for this project (see 2.2) is timber, it is good to try and quantify how much timber is wasted in the country. The
National Community Wood Recycling (NCWR) project’s website states that “Although no definitive figures are available, estimates put the
amount of wood in the waste stream at up to 10.6 million tonnes per annum. This is made up of wood from the construction, demolition,
joinery and wood products manufacturing industries, wood packaging waste and pallets... So unfortunately, at present only a small

proportion of all timber waste is recycled.”

WRAP has attempted to quantify and produced an estimate the wood content of the construction and demolition (C and D) waste stream
due to a lack of good quality data. The approach taken was to calculate minimum and maximum estimates for wood waste and also a mid

range estimate which was a mean of the minimum and maximum estimates. The estimates are shown in Table 1.

Table 1: Estimates of wood waste arising in the C&D waste stream in the UK — 2003/4



Thousand tonnes
England Wales | Scotland | Northern Ireland | UK

INCLUDING reclaimed wood (634,000 tonnes)
apportioned to countries in the UK in the same ratios as the other estimated wood wastes quantities

Minimum estimate 1,565 | 88 | 111 16 2,151
Maximum estimate 6,645 | 375 | 469 68 7,929
Average of minimum and maximum estimates — best overall estimate | 4,105 | 232 | 290 42 5,040

Source: WRAP June 2005 “Review of wood waste arisings and management in the UK”

1.1.4 Summary of quality of information available and good practice

It is understood from WRAP that much of the data for the composition of construction waste is not reliable (WRAP waste arisings June

2005). In part this can be ascribed to the fact that much information has been based on estimates.

An example of good practice was seen during the site visit by the M.Sc students and staff, at the Freelancers waste management project at
the Savoy Hotel in October 2008. In this case, the Site Waste Management Plan (SWMP) has resulted in a waste monitoring process which

is valuable and based on detailed types and waste quantities.

The waste streams have been indentified and separated. See Figure 3, where different coloured wheelie bins have been used to contain
different waste streams. The bins are then weighed (see Figure 4) so that an accurate record of waste is recorded, in kilograms. It is felt
that this detailed information can then be used strategically by being gathered at a higher level and better inform policy makers.

Additionally, this can be used to inform other future projects and best practice.
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Figure 4 waste "weigh in" at the Savoy Hotel



1.2 Regulations and drivers
This section will cover regulations (1) and drivers (2) as separate headings.

1.2.1 Regulations

“Most UK legislation impacting on waste management is now implemented as a result of European Directives. The European Union's waste
legislation comprises three main elements:

o horizontal legislation, establishing the overall framework for the management of wastes, including definitions and principles

o legislation on treatment operations, such as landfill or incineration, which may set technical standards for the operation of waste
facilities

o legislation on specific waste streams, such as waste oil or batteries, which may include for example measures to increase recycling or to

reduce hazardousness “ (Waste on line website “legislation affecting waste”) [accessed 25-01-09]

At the European level, there is the waste framework directive, which was updated in June 2008. The result is a merger of laws on hazardous
waste and waste oils, such as oil for vehicle parts. The directive sets new 2020 targets for recycling: 50% for household waste, and 70% for
construction and building waste. (J. Rankin, “Drowning in a sea of waste”, 02-10-08 - European Voice.com)[ accessed 25-01-09]. Another
relevant European Directive is that of the “Packaging legislation is driven by the Packaging & Packaging Waste Directive (94/62/EC) which is
concerned with minimising the creation of packaging waste material and promotes energy recovery, re-use and recycling of packaging. In the
UK this is implemented through the Producer Responsibility Obligations (Packaging Waste) Regulations 2007”. (BERR website sustainable

development and technical regulations- packaging and packaging waste) [accessed 25 -01-09]

At the national level (WRAP website — “increasing construction sustainability through procurement, 9" Jan 2007”) [accessed 20-01-09] “... the
Scottish Executive announced that it has asked all public bodies in Scotland to include minimum requirements for recycled content in tender
specifications for construction procurement. The recommended target is for at least 10 per cent of the total value of materials used on projects

over £1 million to be derived from recycled and re-used content.... Other organisations have also taken action. For example, Glasgow City



Council, the National Offender Management Service (NOMS), KPMG, British Land, Welsh Heath Estates and the Northern Ireland Central

Procurement Directorate are all setting minimum requirements of 10 to 20 per cent.”

At the national level, in England, there is the Government's Waste Strategy (WS) 2007 which indentifies identifies the potential to increase
resource efficiency in construction and reduce waste.(DEFRA website environmental protection-types of waste- construction[accessed 18 -01-

09]. Specifically, objectives of the WS for the construction sector include:

e provide the drivers for the sector to improve its economic efficiency by creating less waste from design to demolition
e treat waste as a resource, re-using and recycling more and asking contractors for greater use of recovered material
e improve the economics of the re-use and recycling sector by increasing demand and securing investment in the treatment

of waste

There is also the Strategy for Sustainable Construction (BERR June 2008) which is a joint industry and Government initiative intended to
promote leadership and behavioural change, as well as delivering benefits to both the construction industry and the wider economy. It makes a

specific commitment that “By 2012, a 50% reduction of construction, demolition and excavation waste to landfill compared to 2008.”

The Clean Neighbourhoods and environment Act 2005 introduced mandatory Site Waste Management Plans (SWMPs) for construction schemes

of a value higher than £300K .

PPS10 Planning for Sustainable Waste Management (July 2005) forms part of the national waste management plan for the UK. The key
planning objectives under PPS 10 for sustainable waste management include:

¢ the delivery of sustainable development through driving waste management up the waste hierarchy; ...

* secure the recovery or disposal of waste without endangering human health and without harming the environment, and enable waste to be
disposed of in one of the nearest appropriate installations; and

¢ ensure the design and layout of new development supports sustainable waste management.


http://www.berr.gov.uk/whatwedo/sectors/construction/sustainability/sustainablestrategy/page48779.html

The Code for Sustainable Homes (CSH) (DCLG, Code for sustainable Homes Technical Guide April 2008), which is gradually being adopted by
authorities in the UK with an aim to achieve all new homes at a “level 6” by 2016 includes a Construction Site Waste Management (CSWM)
category. The CSH process for evaluating new homes is split in 2 parts: design and post construction. The treatment of waste is a mandatory part
of the process (unlike “tradable” credits such as ecology, health etc). The CSH allows a maximum 2 points for the CSWM element out of a

possible maximum of 90 points which would achieve a “level 6” for a new home.

Regional Waste Strategies and Waste Local Plans are produced at the next level of government. Locally, Brighton and Hove City Council in
partnership with East Sussex County Council has produced and Waste Local Plan. The Brighton and Hove City Council website (“Waste Local Plan
in context”) [accessed 24-01-09] states that “a Waste Local Plan is required to set out a strategy for future waste management and planning in
East Sussex and Brighton & Hove (the plan area) and encourage a shift away from disposal to land towards more sustainable methods of
treatment. The Waste Local Plan is a land-use plan designed to promote the minimisation and re-use of waste where it is appropriate to land-

use considerations, and support new facilities to enable recycling, composting and energy recovery from waste to be maximised.

The Waste Local Plan forms part of the Development Plan for East Sussex and Brighton & Hove, and is used to assess planning applications for

new waste development. “

It is at the local and project level that steps are being taken to improve C and D waste arisings. Locally, in Brighton and Hove, apart from the
mandatory requirement for SWMPs to be prepared for projects with a value of £300K or more, there is also a requirement that all Planning
Applications are submitted with the following reports. “
All developments of 5 or more housing units or 500sq m built

e development when a Site Waste Management Plan should be submitted

e Smaller developments which should submit a Site Waste Minimisation Statement (SWMS)” (Brighton and Hove City Council SPDO3 on

Construction and Demolition waste, 2006)



A useful summary of guidance and tools available for the creation of SWMPs is given in Table 2.

Table 2: A matrix of SWMP tools, guidance, information and resources

Source: DEFRA Feb 2008 “Site Waste Management Plans

: non-statutory guidance and tools currently available”

SWHMP REGULATIONS
CSH
v
STATUTORY GUIDANCE
AVAILABLE NON-STATUTORY GUIDANCE
BRE WRAP (incl CE (incl
(mcl.snllppon CRWP EnviroWise NHBC/WRAP) DT NetRegs APSE BURA CIRIA LGTR) EUAC SECBE NISP
services)
Awareness of SWMPs and their mechanisms [ ] [ ] [ ] [ ] [ ] 9
Practical/'worked examples of SWMPs [ ]
Paper based/static templates [ ]
Interactive templates - Generic
Interactive templates - Housing
Interactive templates - Other construction
Waste reuse and recycling options [ ]
Key:

Specific tools and support senices
Overview guidance on SWWP
Generic guidance on SWMP and related areas

Materials options




1.3.1 Drivers
The drivers of changes in waste management are a mixture of:

e environmental concerns which includes issues relating to the amount and type of anthropogenic materials released into the environment
(e.g the island of plastic in the Pacific Ocean which is leading to the destruction of marine biodiversity)

e the lack of space to continue to landfill which is acute in certain parts of the world with high human population densities e.g. the South
East English region and the island of Malta

e concerns over toxins being released into the atmosphere as a result of incineration.

o financial “carrots and sticks” for example, the LANDFILL Tax

e Increase the standard rate of landfill tax April 2008 Government The rate for 2008-9 for active wastes by £8 per year from 2008 to at
least 2010 April 2009 (the standard rate) has been increased April 2010 from £24 to £32 per tonne.

e which is linked to national “waste instruments” which is increasing and therefore a real incentive for waste producers to reduce waste
and in parallel, the landfill tax has been ploughed back into “environmental schemes” (BREW?) which have benefitted the environment.

o Sell back of waste to make pay back rather than pay cost of landfill — for example copper which currently attracts a high purchase price.

“The business case for the sustainable construction agenda is based on:

e Increasing profitability by using resources more efficiently;

e Firms securing opportunities offered by sustainable products or ways of working;

e Enhancing company image and profile in the market place by addressing issues relating to Corporate and Social Responsibility.” (BERR
website sustainable construction, why the (sustainable construction) strategy is needed) [accessed 18-01-09]

Further reasons for reducing C and D waste are given by WRAP (“Setting a requirement for Waste Minimisation and Management” no date on
document)

e Increase competitive advantage through differentiation.

e Improve performance against CSR objectives.

e Lower CO2 emissions.

e Meet planning requirements.

e Complement other aspects of sustainable design.

e Respond to and pre-empt changes in public policy, such as



1.3 Monitoring and targeting

At the European level, a compromise agreement was reached between the Council of Environment Ministers and the European Parliament in
June 2008 on revisions to the Waste Framework Directive. Once formally adopted, these will come into force in 2010. The main changes include
...recycling and recovery of 70% of construction and demolition waste by 2020.

Nationally, monitoring of progress on the Waste Strategy is available from the DEFRA website and the table 3 summarises the most recent
status.

Table 3: Progress report on commitments made in the Waste Strategy for England 2007

Issue Actions Time Frames Responsibility Progress made

Construction and 47. Develop sector-level agreement to reduce By end of 2007 | WRAP/MTP/plaster | Agreement reached with producers and

demoalition sector plasterboard waste to landfill and recyclers on targets for waste take back and
increase collection and recyding recycling; WRAP will monitor performance

against these targets through Gypsum Products
Development Association (GPDA), the sector
representative body. The project will be rolled
out to other elements of the sector during
2008/09 via the Construction Resources and
Waste Platform.

48, Develop policy roadmaps for other Ongoing Government/ Work has begun on roadmaps for plasterboard
priority construction products such as Industry and window systems. Initial mapping exercises
window systems will be completed summer 2008; next steps

will be discussed and agreed with industry
partners in the second half of 2008.

A Waste Protocal for Plastics Non Packaging
will be issued in draft shortly.

49 Make Site Waste Management Plans April 2008 Government SWMPs for projects over £300,000 in England
{SWMP) mandatory for larger became mandatory on & April 2008.
construction sites, subject to consultation

50. Implement the Construction Summer 2007 | Government/ A refreshed roadmap was published in
Waste & Resources Roadmap onwards BRE/industry May 2008:

http:fhwww.crwplatform.co.uk/conwaste/
assets/Publications/Roadmap_final. pdf

WRAF, in partnership with Envirowise,

is implementing a number of the actions
identified in the Roadmap. These include:
providing the evidence base through good
practice exemplars and case studies; tools,
templates and guidance for implementing
good and best practice SWMPs; advocacy
campaigns to encourage implementation
down the supply chain.

Source DEFRA website, report on the waste strategy (C and D sector)[accessed 18-01-09]



Given the scale of the construction industry’s resource use and the quantity of C and D waste entering landfill, the Waste Strategy for England
2007 identified construction waste as a priority sector for action. While the overarching target of halving waste to landfill may not automatically
translate at a sector or individual business level, all of the actions detailed below (see table 4) will provide an important contribution to cutting
CD&E waste to landfill. (DEFRA Waste strategy report on progress )

Table 4: Waste Strategy, C and D Actions and Deliverables
Overarching Target
By 2012, a 50% reduction of construction, demolition and excavation (CD&E) waste to landfill compared to 2008.
List of Actions & Deliverables which contribute to Overarching Target Body Responsible for each action/ deliverable Timescale

Construction Waste Commitment: individual organisations commit to waste Waste & Resources Action Programme (WRAP), working [Formal Launch in September 2008,

to landfill targets at company level. with client and contractor sector bodies and Government then ongoing
Estate
Develop guidance on waste reduction for small builders. National Federation of Builders (working with WRAP & By 2009
Envirowise)
Sector resource efficiency plans prepared and implemented by trade Construction Products Association Three begun by end 2008

associations.
Setting an overall target of diversion of demolition waste from landfill. National Federation of Demolition Contractors By 2009
Extension of Plasterboard Voluntary Agreement to rest of the supply chain. Construction Resources and Waste Platform and WRAP By 2009

20% reduction in construction packaging waste. Construction Products Association By 2012

As the chosen material is timber (in Section 2.2), it is felt to be useful to include information about relevant targets that have been set. (WRAP:
Reference document on the status of wood waste arisings and management in the UK - Written by: M.E.L Research Ltd, June 2005)

“Landfill Directive targets The reduction targets set by the Landfill Directive for biodegradable municipal waste (BMW) are as follows:
By 2006 to reduce the amount of BMW going to landfill to 75% of that produced in 1995.
By 2009 to reduce the amount of BMW going to landfill to 50% of that produced in 1995
By 2016 to reduce the amount of BMW going to landfill to 35% of that produced in 1995.


http://www.defra.gov.uk/environment/waste/strategy/strategy07/index.htm
http://www.defra.gov.uk/environment/waste/strategy/strategy07/index.htm

The Directive allows member states which landfilled over 80% of their municipal waste in 1995 to postpone the targets by up to four years. The
Government intends to make use of this four year derogation and so the target years for the UK are 2010, 2013 and 2020.

The Landfill Directive targets are will promote more reuse and recycling of biodegradable wastes including wood wastes arising from all waste
streams.”

2 Project Evaluation and key issues for Sustainable Construction

2.1 Evaluation of Construction site practices
2.1.1 Procurement

Procurement is to” establish systems and methods of procuring materials, including working with the supply chain.
(Environwise / BRE ref: GG642 , Sept 2007 “An introduction to site waste management plans”)

The following diagram is a good summary of the what the procurement process is seeking to achieve.
Figure 5: Waste hierarchy

Waste hierarchy: (Original source: Envirowise)

i &
= ©

Reduco JI ro-usc JRNN Focycic JRNN Dispose

Avoid producing Minimise the Use items as Recycle what you can Dispose of
waste in the amount of waste many times only after you have what's left in a
first place you produce as possible re-used it responsible way

The following extract from an article by HOBBS ,G. (2008 p. 24) illustrates how the early identification of “Key Demolition Products”(KDPs),
through the supply chain can be traced for good purpose as follows.

“Pre-demolition audits use ‘SMARTAudit’ methodology and apply it to identify and target KDPs generated from a demolition project.
Pre-demolition audits:



e |dentify volumes of wastes so a company can plan ‘re-use, recycling and recovery’
activities prior to work starting.
¢ Are tailor-made for each demolition project. Available services include:

= |dentifying markets for recycled or recovered material

= |dentifying reclamation and re-use potential both on-site and off-site

= Local and national material valuation

= Segregation recommendations and

= Environmental quantification based on BRE’s Environmental Profiling

= methodology.
* Increase material and labour efficiency, reduce waste and maximise profit.
¢ Audits can provide data needed to apply the Demolition Protocol (a voluntary resource
planning initiative).”

Prior to outlining how the procurement process can influence waste, it is useful to distinguish how construction waste can be split into two
types.

Construction waste categories:

Construction waste can be in two categories. The first (1) is waste arising as a result of design and the second (2) is as a result of the
construction activities.

(1)“Design and the specifications can contribute significantly to the amount of waste generated during the construction of a project particularly
when uneconomical design solutions are selected or when unsuitable materials are specified.” (WRAP, Reducing material wastage in
construction, October 2007). So for example, by not giving accurate and detailed information about materials at the design stage, there could be
an over ordering of materials by the subcontractor in order to ensure sufficient supply. Once this information is in place, it is at the tender stage
when estimates for waste can be calculated, controlled and reduced.

(2) Once construction begins, waste is more difficult to estimate because it is based upon events that occur during construction that were not
anticipated at earlier stages. WRAP’s report on “reducing material wastage in construction” gives a list of possible causes for this:

e Inaccurate or surplus ordering of materials that don’t get used
e Damage through handling errors
e Damage through inadequate storage



e Damage generated by poor co-ordination with other trades
e Rework due to low quality of work

e Inefficient use of materials

e Temporary works materials (e.g. formwork, hoarding etc)

Main drivers for change are the rising cost of landfill tax coupled with increasing environmental concerns which have led to clients, contractors
and subcontractor focusing on reducing waste.

An example of how waste adds to more than just material going into a skip is illustrated by the following:

The true cost of filling and disposing of one skip with mixed construction waste
/in one study was found to be £1,343.

Although the skip hire was only £85, the labour cost to fill it was £163 whilst the
cost of unused material in the skip was the most significant at £1,095.

AMEC — Darlington Survey (http://envirowise.qov.uk/media/attachments/202895/BRE-Canstruction-resource-

efficiency.pdf

Figure 6 : true cost of a skip - Source WRAP reducing material wastage in construction Oct07

Other factors can add to this such as poorly filling a skip with mixed materials and creating voids. This leads to an inefficient use of the skip. In
turn, more skips are needed and consequently, more labour to fill the skips and related rising costs. This can be addressed through better
management and partnering agreements appear to be key in achieving this. The result is better efficiency and lower costs for the project.

An example of good practice was seen during the site visit to The Savoy, last October. One of the most remarkable aspects to the project was
how tidy the site was as a result of scrupulous waste management. It is fair to add that good management such as this also minimises hazards on
site and better Health and Safety.

Another driver in seeking better construction waste management is environmental benefits. So, if less materials are used, it follows that less
“raw” materials are harvested from the environment. Choosing materials with low embodied energy (which includes manufacturing and
transport) as outlined in the Green Guide to specification (Anderson et al 2002) will play a significant part in the reducing the environmental
impacts of a construction project. The following diagram (HOBBS, G., 2008) illustrates such concerns but with the added feature of end of life
possibilities for waste.
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Figure 7:Possible decision making approach for product selection

Leadership from clients through to the design team, contractor and sub contractors is required so that the aims of waste minimisation are
embedded and behaviour transcends the supply chain. This can take place via the project brief and tender documents. However, it is felt that
one of the most effective ways to motivate a team to commit to a process such as this could be to invite the key players to participate in the
process of drafting Key Performance Indicators (KPIs).



Figure 8: Key stages of waste reduction

1 2 3 4
e (] e [ |

Client Main contractor Share lessons
Main contractors requests final learned

sets targets for waste
and waste information

sub contractors from sub Promote innovation
Main contractor review waste and contractors
prepares Site Waste take action to
Management Plan minimise and
manage waste Sub contractors Demonstrate better
complete waste financial and

Raise awareness

Sub contractor information environmental

estimates waste questionnaires results

2

A3

Quantitative Qualitative Quantitative
Estimate Checklist 1 Record

Qualitative
Checklist 2

Main contractor

coordinates data
and feeds back to
client

Source: WRAP reducing wastage in construction , oct 07

2.1.2 Materials handling (based on “WRAP reducing materials wastage in construction” Oct 2007)

Materials handling performance, during construction should incorporate the following best practice
activities:

e Develop a logistics strategy that minimises waste

0 Main contractors should appoint a Site Waste Manager responsible for managing the logistics strategy on site (at project level). The designation of a Site
Waste Manager does not need to be a full time task. However it is vital that a designated individual has clearly defined responsibilities in this role and

sufficient time to fulfil the role.
0 Alogistics strategy that minimises waste should be developed. “just in time”deliveries, for example, help to reduce damage to materials by minimising the

amount of time they are on site before use.



Use suitable, safe and secure storage

0 The Site Waste Manager should co-ordinate with sub contractors to ensure that appropriate storage conditions are available
0 Should just in time deliveries not be possible then storage is needed to reduce the moving of materials and damage to them. Storage space is needed for
the separating and weighing of waste. An example of this was seen at the Savoy. See figs 1 and 2.

Consider mechanical systems and machinery for moving materials

O The mechanical handling of materials minimises damage and loss during materials movement on site.

Consider off site manufacture / construction

0 Off site manufacture of elements is becoming a popular method to improve efficiency and quality. For example, the off site manufacture of wiring looms
for domestic housing enables expensive electrical cabling to be used with minimal waste. Off site manufacture minimises the amount of work required on
site and in particular off cuts.

Programme and monitor construction activities

0 The Site Waste Manager should keep a record of all materials (monitor costs/volumes of disposal )brought to site to enable a reconciliation against what
was used. The information can be used to compare with success of KPls.

0 Sub contractors should liaise with the Site Waste Manager to ensure materials are supplied in an appropriate manner, and in the correct quantity (where
not supplied direct by sub contractor)

0 Sub contractors should appoint a Trade Waste Manager (at trade package level) to assist with efficient packaging process. Packaging is one of the largest
waste streams in construction. There are situations where too much packaging (and sometimes too little packaging) is provided. Contractors and sub
contractors should investigate ways of eliminating or reducing packaging. Where possible, take back schemes for packaging and unused materials with
suppliers or alternatively recycling the materials at a central depot should be put in place.

Train/educate people on how to reduce waste



2.1.3 Waste disposal (based on Environwise in association with BRE, “A Y U NRE RdzOG A2y G2 {A(GS &d64Dbdptenabbrgob7BSY Sy i tf I yaé NBTFY
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Figure9 waste removal from site at The Savoy

“A SWMP should provide a framework to ensure that the site complies with the Duty of Care. This includes:

e ensuring that all wastes are stored safely and securely;



e checking that all waste contractors have the appropriate licences;
e filling out waste transfer notes properly;

e filling out consignment notes for hazardous waste properly;

e keeping copies of all waste transfer notes for two years.

Practical ways of ensuring that the site is complying with the Duty of Care include:

e check the public registers maintained by the Environment Agency of all licensed waste carriers and brokers. These can be inspected at EA
local offices or are available online:

— Environment Agency: www.environment-agency.gov.uk/publicregister
e fill in and sign waste transfer notes so that they include:

—the appropriate six-digit European Waste Catalogue code;14

— what the waste is and how much there is;

—the type of container;

—the time, date and place the waste was transferred from;

—the names and addresses of both people involved in the transfer;
—the waste carrier’s registration number;

— the waste licence number of the facility (if appropriate);

— details of any broker involved in the transfer of the waste.

e keep asite diary and logbook of all waste movements;

e keep copies of all waste licences, waste transfer notes and consignment notes;

e link payments to final copies of waste transfer notes;

e ensure staff receive appropriate training;

e make sub-contractors aware of site procedures (particularly if they are responsible for their own waste);

e make spot checks on facilities and waste movements (an example of this was seen at The Savoy Hotel where spot checks ensured that
when inappropriate waste was left by other sub contractors was left , appropriate “enforcement”action was taken. The illustrations
below show the Notices served, with photographic evidence attached to the Notice.)

e carry out audits of paperwork held (licenses, waste transfer notes, consignment notes);

e monitor the performance of waste contractors and visit their facilities;

e liaise with the regulator’s local office.”



Photos of “enforcement “ notices served at the Savo oteI (DG oct 08)
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2.2 Evaluation of re-cycling and re-use opportunities

2.2.1 Potential for chosen material

The chosen material for this project is timber.

“How we as a nation manage our wood waste has a significant role to play in all of this and there are good scientific reasons why we should
minimise the volume of wood waste going to landfill. The Intergovernmental Panel on Climate Change estimates that up to 20% of the carbon in
wood will decompose in landfill, of which 50% will be emitted as methane (CH,4) - as a greenhouse gas, this is more than 20 times more potent
than CO,. (TRADA website ref1)[25-01-09]

“wood components can be re-used, providing their strength has not been compromised.” (TRADA website(refl).

Projected figures for the use of waste wood are as follows.

Table A1: Tonnage of waste wood processed by market sectors

Wood waste Tonnes Tonnes Comments
management route per year per year

2006 2016
Used for wood based 1,252,000 2,163,000 Significant percentage
panel manufacture” increases for 2007 to

2009. 2010 to 2016 no
increases.

Animal bedding, 230,000 250,000 Small changes in 2006,
landscaping and 2008 to 2016 no change.
horticultural surface
products

Biomass waste wood 100,000 1,460,000
usage”

Total wood waste 1,582,000 3,873,000
processed

Source: Projections provided by WRA and the WPIF

Source: WRAP and the Environment Agency, Sept 2007. Waste Protocol project - Wood: A technical guide for the manufacture of waste products from waste wood.
Appendix D

The waste wood recycling industry is relatively small and new, and most of the 10.5 million tonnes of waste wood continues to be landfilled .
48% of this total was ascribed to construction/demolition (TRADA website ref2).



Nevertheless, the industry and markets are growing rapidly. In 2006, 1.58 million tonnes of waste wood were processed and significant growth
is projected in the years ahead.... It should be noted that these current markets are largely existing (rather than new) markets in which waste
wood competes with virgin wood material on specification, price, delivery and other factors. The wood based panel industry currently takes
most waste wood which, when clean and dry, has the advantage of low moisture content

compared to virgin material.

(WRAP / EA “ Waste Protocols project :Wood -A technical report for the manufacture of products from waste wood, September 2007)

“Construction and demolition waste stream
Construction and demolition waste is often considered together as one category. In fact construction and demolition produce quite different
waste streams. The main wood wastes arising from each are listed below.

° Construction — off cuts from structural timbers, timber packaging, scaffolding, wooden hoardings

° Demolition — used structural timbers, e.g. floorboards, joists, beams staircases and doors

Refurbishment activities are likely to give rise to a combination of construction and demolition waste types. “( WRAP Review of wood waste
arisings and management in the UK JUNE 2005) and as follows:

0 Types of wood waste
Treated and untreated wood waste

A large proportion of the waste wood arising in each of the waste streams is treated in some way to prolong its life. Treatments commonly used
now or in the recent past include surface coatings such as paints, varnishes and impregnated preservatives such as chromated copper arsenate
(CCA), ammoniacal copper quat (ACQ), creosote and pentachlorophenol. Different preservatives require different considerations when they are
reprocessed, recovered or disposed of.

Softwood, hardwood and panelboard

Softwood and hardwood solid wood waste cannot be treated as equivalent for waste management purposes. Some timber merchants and other
waste producers chip softwood off cuts for recycling. Hardwood offcuts are not suitable for the manufacture of recycled wood products,

b
particularly in the panelboard sector. Hardwood offcuts tend therefore to be either burnt or landfilled. Waste panelboard also requires
different considerations for waste management purposes. MDF (Medium Density Fibreboard) for example contains glues which make it
unsuitable for recycling applications.



Packaging wood

Considerable quantities of wood packaging are produced and used in the UK. The main type of wooden packaging is pallets, but there are also
cases, boxes, crates, cable drums, casks and barrels. Wood packaging is mainly made of softwood. “(WRAP: “Reference document on the status

of wood waste arisings and management in the UK” - June 2005 )

Recycled wood products (RWPs) are made from post-consumer and post-industrial sources. Wood waste is cleaned and processed to remove
any contaminants and to reduce particle size. This material is then used to manufacture a range of quality products for different markets. Some

products may be made entirely from waste wood or they may contain a proportion of virgin material.

0 Waste management of wood wastes

There is a well established industry for the reclamation of often valuable wood items from demolition. Much of the wood salvaged from
demolition is reused. ...

Lower value wood wastes from demolition and also from other waste streams that is recycled is chipped first. It is then used for particleboard
production, composting, animal bedding and horticultural surface products. Some softwood, hardwood, and wood packaging are recycled in

these ways. (WRAP: “Reference document on the status of wood waste arisings and management in the UK” , June 2005 )

0 Possible end uses for reused or recycled wood.

Landscaping Products ( WRAP —“uses for recycled wood” Business/manufacturing/info by material/wood )- [accessed 21-01-09]

Natural and Decorative Mulches
A non-composted mulch product made from recycled timber which naturally suppresses weeds and conserves soil moisture. Suitable for

professional and domestic use on planted areas in parks, gardens, highways, residential estates, municipal areas and business parks.



Surfacing Materials for Pathways

A recycled woodchip surfacing material, which comes in a variety of colours including light natural shades. It can be used in parks, gardens and

on golf courses.

Play Surfaces
Softer grades and smaller sizes of recycled woodchip, conforming to the requirements of Impact Absorbing Playground surfaces (BSEN1177:

1998), can be used in public or private play areas with all equipment including slides, climbing frames and swings.

Equestrian Surfaces
A wood fibre surfacing made from recycled wood, suitable for both indoor and outdoor arenas, paddocks and gallops. Offers a long-lasting, low

impact all weather surface, which is light and easy to maintain.
Animal Bedding Products

Horse Bedding
A wood fibre surfacing made from recycled wood, suitable for use in livery yards or by individual horse owners. Offers a dust free, absorbent,

easy maintenance bedding.

Poultry Bedding

A wood fibre surfacing made from recycled wood, suitable for use in broilers and laying chickens. Offers a dust free, absorbent, easy

maintenance bedding.

Cattle Bedding

A dry, absorbent bedding suitable for indoor and outdoor use.

Domestic Pet Bedding
A range of wood fibre bedding made from recycled wood is available for hamsters, guinea pigs etc. Offers a low dust option for animals prone to

respiratory problems.



Cat Litter

An absorbent recycled wood-based cat litter.

MDF...can be recycled into wood plastic composites
which is being investigated by WRAP to see how it compares to products made from virgin wood. (WRAP website
business/manufacturing/projects/wood projects)[accessed 22-01-09]

Additional uses for reusing wood are as follows: (Based on WRAP “...waste wood arisings” report, June 2005, page 48 )
Combustion in small scale wood burning boilers
Reclamation of wood from demolition

Incineration with or without the recovery of energy
Landfill (and some to exempt sites in the case of construction and demolition waste)

2.2.2 Existing infrastructure

It is possible (as stated in the CSH Technical Guide) to find out where existing waste management facilities are located by visiting the BREMAP
site (www.bremap.co.uk). This facility does not appear to be complete as it did not list one of the wood processing companies, Mid Sussex
recycling.

All wood waste processing should ideally be carried out at fully authorised sites. That is, sites which hold a pollution prevention control (PPC)
permit, waste management licence (WML) or which are registered as exempt from licensing. (WRAP/ EA waste protocol etc wood manufacture
Sept 07)

It is fortunate that there are good facilities for wood recycling in the area:

e The Brighton & Hove Wood Recycling Project (Wood Store). www.woodrecycling.org.uk Registered Waste Carriers; Environment Agency
Waste Classification Code: 170201

e Mid Sussex Wood Recycling (Haywards Heath) which has a Waste permit from the EA. address: Brooklands Farm, Rocky Lane, Haywards
Heath, West Sussex, RH16 4RRhttp: www.midsussexwoodrecycling.btik.com/documents/1692651379.ikml


http://www.bremap.co.uk/

The Brighton Wood Store has developed a classification system for the wood it collects. The classification is graded as follows (The Wood Store
Brighton website“Grading wood”) [accessed 24-01-09]. The classifications reflect those used by the Environment Agency and WRAP where a
further category for Grade 4 can be found. Grade 4 is typically where the only option is to landfill although if contaminated, then may need

further investigation to find an appropriate waste site.

Grade 1
This is timber good enough to sell back to the DIY/builders market:

e wood that is around two metres or more in length, relatively sound, free from bad splits and relatively free from nails and other

contaminants.
e Sheet materials including ply, chipboard, hardboard and MDF more than 1 metre square

e doors (in good condition) pieces of hardwood and anything is considered useful and/or interesting.

Grade 2

Timber which is clean and sound but too short or small to be easily sold for DIY. It can however be used to make wood products - ranging from

compost bins, bookshelves, art & craft items to high quality furniture.

Making and selling such items is a good way of generating cash for the Woodstore development and raising awareness of the potential of

recycled material.

In order to help encourage the use of recycled timber, the Woodstore has developed the “Recycled Wood Marque”. This makes identification of
recycled wood products easier. The Woodstore hopes that it will become adopted both nationally and internationally. By choosing products

with the marque, consumers will be helping to encourage the further use of recycled materials

Grade 3

This grade consists of everything from rotten fence posts to small off-cuts. It includes everything else that doesn't fit into the other two grades.



Although not good enough to sell, clean Grade 3 timber can be made into wood chips, which in turn can be used as animal bedding, mulches or
fuel. Power stations are now running part of their output on biomass and wood-fired generators, and this is set to increase. With a pressing

need to reduce our reliance on fossil fuels, waste wood could become a viable and widely used alternative.

2.2.3 Barriers to recycling

While continued growth in all markets for waste wood is projected, markets are uncertain for various reasons. These include competition
between recycled and virgin materials, competition for clean waste wood between the main markets, and international competition with the UK
wood based panel industry. Growth will depend on how far barriers are broken down, including negative perceptions towards ‘waste’ materials
and the development of infrastructure, technologies and practices for higher levels of recycling.... One of the criteria for waste wood to cease to
be waste is ‘having a market where it can definitely be used’. However, the nature of the markets for waste wood means that generally there is
no definite use for waste wood material until it has been transformed into a product or there is a contract of supply between producer and
buyer...

Markets for waste wood may be inhibited by the perception that it is a single commodity and all waste wood is contaminated. Confusion is
compounded by the many sources and various ways of describing waste wood by the way it was originally used (for

example furniture), how it was collected (for example civic amenity sites), the type of material (for example plywood) and its potential to

become contaminated (for example untreated or treated). (WRAP/EA Report on waste wood sept 07)

3 Proposal for project delivery: Waste Management for Cockcroft Refurbishment

Background and description of the project:

The University’s Sustainable Development (UoB website “about us”, Sustainable development, University of Brighton Sustainable Development

Policy 2006-2010), [accessed 25-01-09] states the following:” Management of the Infrastructure. The University will follow the principles of



sustainable development within its own operational management and planning seeking continuously to improve performance in areas such as;...

waste reduction and recycling, ...and use of all resources.”

This project fits in well with the overall Policy. Additionally, as the total cost of the project is estimated to be above £300 000, it will need a
SWMP. As Sustainability Director for the refurbishment of the Cockcroft building on behalf of Brighton University, it is required that an

evaluation of the waste management aspects of the project be prepared and the production of recommendations for best practice.

As this is a refurbishment project, it will take place in 2 main parts: (1) the stripping and site preparation and (2) fit-out. Each will take place

progressively, following the vacating of the School of Pharmacy to the new building, currently under construction elsewhere.

It is proposed that the garden area situated immediately to the north of the Cockcroft building, become the storage area for waste sorting. The
space in question could accommodate waste chutes or hoists to assist with the removal of waste from the building to the ground floor. A good

example of such a facility was seen at the Savoy and is illustrated in figure 8 above.

Site access can be from the access road (to the west of the building) linking the Heavy Engineering block to the South. Please refer to Figures 10

and 11 below, for location.
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3.1 Project Management

“Main contractors have the responsibility for waste disposal although in most cases waste is generated by sub contractors. Clients, main
contractors and sub contractors have now started to focus upon this issue from both an environmental and a cost perspective.” (WRAP

“Reducing material wastage in construction” Page 4, Oct 07).

It is suggested that in choosing a design team and a contractor to implement the project, the project brief to be included with the tender

document, should include a requirement for a proven track record of completed construction projects with successful SWMPs.

The client will be the driver for the need to reduce waste. “as part of the project brief, the client needs to establish waste as an important

issue...This can be achieved through the following actions:

e require the design team to carry out an audit of the building in its current state, identify and reduce waste wherever possible

e require the main contractor to develop with the Design Team and implement a Site Waste Management Plan, and

e require that the main contractors and sub contractors to estimate, reduce and report on their waste performance.” (WRAP Reducing
material wastage in construction Oct 07)

The SWMP can be written at different stages of a construction project. However, it is felt that a suitable time in this instance would be to
begin to prepare it at the pre-planning stage to take account of design (both at the stripping out and fit-out phases) and waste
minimisation issues. As the process is iterative, it will be possible to adjust the drafting of the SWMP as more information, for example, as
estimates for quantities of materials by sub contractors become available. The SWMP should be complete prior to the beginning of

stripping out.



A flow chart summarises the process is given in Figure 12. (WRAP procurement guidance for construction — Setting a requirement for

Waste Minimisation and Management.(no publication date given).
Figure 12 : flow chart of project activities
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Waste Management Plan

A useful project management tool is that of WRAP’s “New waste Tool” (NWT) which has separate assessment modules for refurbishment
projects. The Tool’s database of components is tailored to the sorts of specifications typically seen in these projects. Although the main
focus of the Tool is on the construction process, the Tool can also estimate the likely quantity and composition of materials generated from
demolition of different simple structures and can identify opportunities for reuse of these materials. (WRAP “Net Waste Tool” — A user

guide Oct 08)

It is proposed that this tool be used throughout the project to assist with process and information gathering. The application areas of the

tool are shown in Figure 13.



Figurel3 Application of the Net Waste Tool (WRAP Net Waste Tool “A user guide” Oct 08)
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The SWMP is divided into the following headings (based on NetRegs -2008):

Make someone responsible for the SWMP

Waste identification

Waste management options

Identification of where and how waste will be disposed

On-site materials and waste handling organisation

Communication of the plan and training programme

Waste measurement

Monitoring the success of the SWMP

Review of the SWMP / lessons learnt for the future/ measurement of success

oo NOOTULLPE, WN -

1 Make someone responsible for the SWMP:

Environwise’s publication (An introduction to Site Waste Management Plansssociation with BRE, September 2007)
makes a good suggestion that “One person on-site (eg project manager or site manager) should be made responsible for the
implementation of the SWMP. This person needs to:

e be able to communicate to everyone working on-site and motivate them to follow the SWMP;
e be able to provide or source the necessary resources and training;
e have a good knowledge of the contract and the various parties involved...

A site ‘waste champion’, e.g. site manager, site foreman, crane operator or fork lift driver, will be nominated.

The waste champion will be someone with an interest in waste management and environmental issues, and have knowledge of the overall
project. They will report regularly to the person responsible for the SWMP and have the resources, knowledge and power necessary for its
implementation. The role of the waste champion could be as follows:

e promoting awareness of the SWMP among the workforce;



e monitoring and reporting on waste generation on-site;
e monitoring and possibly enforcing waste segregation on-site;
e monitoring the effectiveness of the SWMP;

e forming a good working relationship with the waste management contractor;

e encouraging suggestions for better waste management on-site.

0

2 waste identification:

The following table gives an outline of the main waste categories. The following form (Figure 14) should then be used to record precise

guantities of specific wastes.

Waste cateqories

SMARTWaste Plan considers waste within 22 waste product groups based on EWC (European Waste Catalogue) codes.
The table below shows examples of products within each group.

*Only use this category if absolutely necessary

Waste product group

Examples of products in the group

Bricks

Bricks

Tiles and ceramics

Ceramic tiles, clay roof tiles, ceramic toilets and sinks

Electrical equipment

TVs, fridges, air conditioning units, lamps

Inert

Aggregates, stones, gravel slates, glass, rubble/hardcore

Metals

Copper, aluminium, lead, zinc, iron/steel, tin, mixed metal

Packaging

Cardboard, bubble wrap, wrapping bands, polystyrene, paper, cable drums, pallets

Floor coverings (soft)

Carpets, vinyl

Plastic

Gutters, downpipes, DPC, PVC-U windows and doors, socket boxes

Concrete Concrete pipes, kerb stones, paving slabs, concrete, solid blocks
Furniture Tables, chairs, desks, sofas, blinds, carpets

Insulation Glass fibre, mineral wool, purlboard, breather paper
Canteen/office/ad-hoc | Office and canteen waste, vegetation, sweepings, ad-hoc materials
Gypsum Plasterboard, ceiling tiles, plaster

Binder Cement, render, mortar

Timber Plywood, chipboard, noggins, battens, doors and windows, MDF
Qil (Liguids and Oils) Hydraulic oil, engine oil, lubricating oil, transmission oil, mould gil, interceptor waste
Liquids liquid fuel, cleaning agents

Soils Sand, clay, subsoil, topsoil, dredgings, railway ballast

Asphalt and tar Bitumen, asphalt, tar

Hazardous Materials

Paint pots, line markers, creosoted timber, asbestos, radicactive waste, bituminous mixtures with
coal tar, tarred products, PCB or Mercury coated products, flucrescent light tubes

Other

Any waste not covered by the other categories

Mixed*

Mixed construction and demolition waste

Table 6 : SMARTWaste Categories




Figure 14 : example of template for recording estimates waste arisings (Environwise)

Project Name:  Cockcroft refurbishment

Project Location: Cockcroft Building, University of Brighton, Lewes Road, Brighton

Main contractor

on-site (hame and title)

Person responsible for waste management

(if different)

Person and company completing this form

Types of waste

Material

Quantity (in m?)

Re-used
on-site

Re-used
off-site

Recycled for
use on-site

Recycled for
use off-site

Sent to
recycling facility

Sent to "WML
exempt site

Sent to landfill
for disposal

Inert*

Active®

Hazardous

TOTAL

LY

WML =Waste Management Licance

*For the purposas of the Landfill Tax

Source: DTl Voluntary Code of Practice, July 2004




3 Waste management options

¢ all waste will be stored and disposed of responsibly
e a record will be kept of all waste disposed of or transferred through a system of signed Waste Transfer Notes (WTN).
See Appendix 1 for form to be used during project.

4 Identification of where and how waste will be disposed

Knowing how and where waste will be disposed of is an important part of the process. If using contractors for waste disposal then there
will be a need to make sure they comply with all legal responsibilities. Waste is only handled or dealt with by individuals or businesses that
areauthorised to deal with it.

example of waste composition generated on a construction site

5 On-site materials and waste handling organisation

Important savings will be made by careful planning of the materials needed for the project. By pre-ordering materials to specification at
the design stage this could reduce workmen’s time. Over-ordering should be prevented and this will reduce site waste.



Fig 15: chart showing waste type quantities
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It is also useful to compare the actual amount of waste arising and the associated costs with the predicted values. This comparison will help
with an estimate of waste amounts and set waste reduction targets in the future. (environwise page 21)

6 Communication of the plan and training programme

A training programme will be developed in order to make sure everyone fully understands how to report the use of waste and materials.
The training should include making sure that everyone is aware of the importance of asking for and recording the correct

paperwork, receipts, destinations for materials etc.

7 Waste measurement

For all movements of waste within and from the site:
e measure how well it’s working by assessing how much and what type of waste is being produced

e think about how you can set measurements so you can compare with future projects, for example:
- volume (eg by weight for each full skips)

- value (eg cost of disposal)

- weight (eg weighbridge tickets returned)

e there is a benefit from recording these costs against:
- value of project

- area of build floorspace

- volume of building.

e track your progress:

- record this on your data sheet regularly
- be prepared to update it if
circumstances change.



8 Monitoring the success of the SWMP

Whilst monitoring the plan , it should be possible make changes. This flexibility is needed to allow for unplanned events (e.g a powercut)
The lessons learnt can be used for future projects by the University.

9 Review of the SWMP / lessons learnt for the future/ measurement of success
By the end of the construction project, the SWMP should give an accurate record of how effectively the materials have been managed on

the site and how well targets for waste management were met. This information will be valuable for future construction projects on
campus.

A report should be sent to staff and customers that gives details of the results of the SWMP and include a list of action points for the
future. This report will help to inform future projects and it will also keep everyone involved in delivering the SWMP aware of its value, its
impact on the cost of the project and its benefit to the environment.

An example of how good practice can be seen in Fig 16 below. It shows how expected waste was estimated to below actual arisings.

Fig 16 Comparison of actual and predicted waste arising at Derby New Hospital source environwise
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Measurement of success

This represents section 9 of the SWMP.
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(iv) Appendix 1

Project name:

Date when this sheet was filled out:

Stage of project (eg planning stage, during project delivery, end of project):

Report number (projected waste arising should be report number one etc):

Project address / location:

Main contractor:

Person responsible for waste management on site (name and job title):

Person and company completing this form, if different:

Types of waste arising (add more rows if needed):

Material Quantity (in m?)
Re-used Re-used |Recycled |Recycled | Sentto sent to Disposal | WTN *
onsite offsite for use for use recycling | WML to completed?
on-site off-site | facility exempt site | land-fill
Inert

Non-hazardous

Hazardous

Totals (in kg/T)
Performance score as %*
SWMP Target %*

*Waste Transfer Note
*There is an option to use this form as a measurement tool to work out savings etc against each waste stream.

Source: Netregs 2008



