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Executive Summary

Waste Strategy 2007 sets a number of targets and appropriate data are required to monitor
performance against these target indicators. Robust data for municipal solid waste (MSW) are already
collected through the WasteDataFlow system, but the data are less robust for both the commercial
and industrial (C&I) and construction, demolition and excavation (CD&E) waste streams. Defra have
commissioned research to identify the most efficient and effective solutions for improving the quality

and completeness of this data. This report presents
qualtyof C& I data and BRE&6S study into CD&E dat a. A set o
i mproving waste data in the short, medium and |l ong te

The Waste Data Strategy, being taken forward jointly by Defra, the Welsh Assembly Government
(WAG) and the Environment Agency (EA) will be required to deliver the data for these indicators. This
Strategy was published in April 2006 and sets out key proposals for developing better, more timely
waste data. A central principle of the data strategy is that costly surveys should be replaced wherever
possible by better use of administrative data. In particular, better use should be made of data received
by the EA from waste operators as part of their permit requirements.

The current EA systems for recording waste data have been set up primarily to collect data which are
required for monitoring compliance with relevant legislation. The Agency has also historically (since
1998) used this data to provide strategic information on waste management. The accuracy of this
information has improved over the years but issues with data quality mean that it cannot easily and
quickly provide data which can be used as evidence for the three indicators required to assess
progress towards meeting the Waste Strategy targets for C&l and CD&E wastes. There are a number
of reasons for this, including:

1 The EA collect tonnage data from all waste sites which have a waste management licence or
PPC permit. However, there are over 80,000 sites, which handle waste but are exempt from
the need for an environmental permit and so currently do not have to provide data on their
operation. Waste management licences and pollution prevention and control permits were
replaced by the environmental permits on 6 April 2008.

1 The EA collect data from PPC registered facilities, such as paper mills, but this currently only
covers output data (which is required to monitor compliance with the permit conditions).
However, new plants, which are covered by IPPC, now have to provide data on waste inputs
(in tonnes by EWC code); and existing plants will have to provide data from the date of the
next review (which might not be until 2011).

1 Alarge amount of waste is exported for recycling, but data on this is not collected nationally in
England and Wales (although it is collected in both Scotland and Northern Ireland). The
exporter of this waste is required to hold records, but there is no centralised return or
compilation of this information.

1 Some facilities are regulated by local authorities, and thus the Environment Agency does not
collect data for these.

1 Some wastes from C&I premises are similar to those produced by households, and thus may
be recorded as mixed municipal waste".

1 Double counting of waste can occur if waste passes through a number of permitted facilities,
as each facility will record the amount of waste handled.

This means that there are a large number of gaps in the data required to assess the three indicators:

1 Amount landfilledi The key problem here is the differentiation between sectors (MSW, C&lI
and CD&E)®. Data are available for permitted landfill sites as there are by definition no
exempt landfill sites. However, double counting can occur (e.g. waste output from one landfill
site that is disposed in another landfill site).

1 Amountrecycled i No data are available for the amount of waste recycled by any IPPC facility
or for any facility regulated by a local authority (although data on the amount of packaging that

L EWC Chapter 20 codes can include both household and some C&I wastes, particularly the mixed municipal waste type code 20 03 01.
2 Mapping techniques can be used to apportion EWC code entries across the MSW, C&I and C&D sectors.
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accredited reprocessors handle are available). No data are available on the amount of waste
exported from England and Wales for recycling, or on the amount recycled by exempt sites.

1 Amount of waste produced i As the EA permitting returns system records data at the point of
management this does not provide information on waste at the point of production. As waste
produced needs to be managed at some point, arisings can be estimated from the
aggregation of amounts through the management routes. However, as described above, there
are gaps in the data for amounts recycled and exported, and there are also gaps in the data
for amounts either treated or used for energy recovery (smaller treatment facilities are covered
by waste management licences, but larger treatment facilities are covered by PPC).

Estimates of the amount of waste produced, recycled and landfilled could be determined through
surveys at the point at which the waste arises, but these tend to have large confidence limits; the
estimate for total business waste from the EA 2002/3 commercial and industrial waste survey was +
10%, but confidence limits are much wider for disaggregated results (e.g. by region, sector, type) and
for smaller sample sizes.

Waste arisings could be modelled, but the modelling would need to use survey data, and thus would
have similar confidence limits. Following a national meeting of the Regional Technical Advisory
Boards (RTABs) that looked at the Waste Data Strategy (WDS) and the workings of the Waste Data
Hub (WDH) agreement was reached to carry out a regional trial to try and improve confidence in
forecasts of C&l and CD&E wastes based both on population and also on econometric models that
have been generated for the regions. Current expectations are to complete this trial in the Summer
2008.

Specifically for the CD&E waste, there are a number of surveys already undertaken by a variety of
bodies including industry and Government. These data sources have been critically reviewed and
recommendations are given on how these data sources could be used for each indicator. The Site
Waste Management Plan Regulations 2008 have also been reviewed in terms of their potential to
provide data.

All waste is likely to be weighed at some point, as there is either a cost or a revenue associated with
handling it. The dEwnrvrigmth nmeyndt eAmgse ncryldéys col | ect some o
situation for data collection would be:

9 Data for all sites which have a waste management licence (already collected via RATS)
1 Data for all sites which are exempt from the need for a waste management licence

1 Data for all sites regulated by local authorities

9 Data for all inputs (by EWC code) to IPPC sites

1 Data for all green list wastes imported and exported.

There are already moves being made to include some of these data within the RATS (i.e. IPPC sites).
Note: even if this high level of data acquisition were achievable, it might still not be possible to obtain
breakdown by sector (MSW, C&I, CD&E) directly. Mapping of EWC codes to sectors would be an
option for achieving this breakdown.

Most waste data is recorded electronically, and findings from both surveys and consultations indicate
that the majority of sites would be prepared to use electronic forms to submit this data to a central
database through the internet. (However paper forms would still be necessary for those not
wishing/not able to use technology). The additional burden placed on data suppliers is a major
concern and has to be considered alongside the potential benefits of an improved data collection
system.

With respect to Duty of Care a study in 2003° estimated that 35-60% of companies were in breach of

duty of care and that none of the companies surveyed knew what their SIC code was. Clearly, some

form of electronic recording could yield better quality data on waste movements whilst potentially

offering benefits to those responsible for duty of care (e.g. waste management companies i access to

better data for enhancing vehicle scheduling and waste tracking). The Environment Agency is

currently embarking oroban nGaliedtirveeni ¢ Ohwtey tdfe csearopi n
(July 2008), the next stage is to move to development and testing in the Autumn and Spring of 2008-

09. The trial will aim to identify the benefits that could be gained from electronic (i.e. web-based)

3 Commercial And Industrial Waste Survey Wales, 2003, ESRC Centre for Business Relationships, Accountability, Sustainability & Society
(BRASS)
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reporting of waste movements in the form of electronic waste transfer notes. If the trial is successful,
then the Agency would seek to make the case jointly with industry that, with certain cut off thresholds
and mechanisms to protect the commercial confidentiality of the disaggregated data, it would become
an obligation on major registered carriers to electronically report data routinely to the Environment
Agency on waste tonnage movements.

Whil st the issues of an 6el e c tpertaimng tothd prdpgseddRTABc ar ed and
trial and improvements towards a generic operator returns (GOR) system have been examined during

this study, we have focused our recommendations for addressing the indicators through improvements

that would be required to existing data reporting systems. However, we recommend that DEFRA

monitors closely the development and outcomes from these initiatives. We recognise the potential for
complementarities between GOR (focused on sites/facilities returns) and duty of care electronic waste

transfer notes (focused on the waste flows). However, it is difficult for AEA to pre-judge what the likely
benefits of 6electronic duty of cared wil/ be before

Therefore, we make the following headline recommendations for improving data for the measurement
of the three indicators:

1 Define each of the waste strategy indicators in order to identify all of the data that needs to be
obtained in order to report on them; the level of detail for each indicator should also be
established.

91 Inthe short to medium term (up to 5 years), the existing RATS data will enable the amounts of
waste which are landfilled to be determined, with an agreed use of EWC codes to provide the
required sectoral breakdown. Data collected by Trade Associations will provide medium
quality data which could be used to supplement data from the EA systems on the amount of
material which is recycled, but a further targeted survey to review and determine waste factors
will be requiredtoproduce an esti mate for waste arisings. Th
system would support this process as it is implemented.

1 For CD&E waste, a key short to medium term action is to engage with the construction
industry and its representatives in order to determine how the data from the Site Waste
Management Plan Regulations can be collected and utilised. Surveys from industry bodies
and Government can also be utilised

T Develop and i mpl ement an fAall embr4avluidhtra@k§sallel ectron
waste from the point at which it arises to when it is either landfilled, recycled or recovered.
Changes to current requirements (such as the need for PPC facilities to provide input data)
will enable some of this information to be collected In the short/medium term but more
changes will be need to be in place to make this happen.

T I'n the |l onger (over 5 years) term, the successful
would provide all of information required to monitor the three indicators®.

Specific activities that need to be progressed in order to move towards an improved data retrieval
system are presented in the table in Section 6.3 illustrating our recommended timescales and
responsible bodies for implementation. Clearly, this time framework will require modification in line
with experiences gained from the earlier stages if these have a significant impact on the progress of
the data system development.

* See Section 5.3 for our recommendations for such a system.
5 Recognising the importance of the need for clear definitions for what is covered (e.g. whether reclamation of CD&E wastes contributes to the
relevant indicator).

AEA Energy & Environment Vi
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1 Introduction

On 24" May 2007, Defra published its new Waste Strategy for England®. This strategy included a
number of indicators and targets. Defra, the Environment Agency and the Welsh Assembly
Government have also been working on implementing the Waste Data Strategy7 (published April
2006). The Waste Data Strategy will deliver key data for monitoring the Waste Strategy, but further
data development is required to monitor some indicators and targets and to assess progress on
implementation of the Waste Strategy.

Targets & Indicators i The Waste Strategy 2007 set out 15 indicators, including 4 targets for

monitoring progress of the strategy. Municipalwa st e data are available through
WasteDataFlow system and therefore this is outside the scope of this project. The focus is the

following indicators:

1 Waste arisings i (by key sectors i municipal, commercial and industrial, construction and
demolition) (tonnes)

1 Proportion of waste re-used, recycled or composted i (by key sectors i municipal, commercial
and industrial, construction and demolition) (%)

1 Waste landfilled 7 (total and by key sectors T municipal, commercial and industrial,
construction and demolition) (tonnes)

The central premise of the Waste Data Strategy (WDS) is that the use of surveys is too expensive a

way of obtaining data on waste and that making good use of data that Government receives through

its administrative procedures for controlling and monitoring permitted waste facilities ought to be

capable of satisfying Governmentds needs for gauging
Waste Strategy 2007 (WS2007).

In particular, the strategy proposed that:

1 Routine regulatory returns from waste management facilities should replace the existing
system of surveys as principal data source,

1 Quarterly data on waste arisings and management should be compiled, annual data on
infrastructure,

1 Data should be provided at a detailed level (by waste type, facility type, location, with source
sector when returns data systems allow),

T Primary data should be uploaded into a central da
summary reports and ad-hoc analysis, and to facilitate more timely dissemination.,

The Waste Data Strategy is on-going and a key delivery area has been production of the Waste Data
Hub, a central warehouse for data wuploads from the Ag
Data Hub (WDH) is the vehicle for collecting the data needed and reporting on the results obtained.

The Environment Agency is committed to providing extracts from their data recording systems to the

WDH on permitted activity on waste. It is a legal requirement for waste facilities to submit quarterly

returns showing breakdown by European Waste Catalogue (EWC) code. In this way, the Environment

Agency is provided with an overview for checking comp

Currently, the WDH receives a sub-set of the Environ me nt Agencybés dat a. This is
following Agency databases:

REGIS (Regulatory Information System)
PAS (Permitted Administration System)
RATS (Regional Attached Tonnage System)
Hazardous Waste registrations

f
f
f
f

However, there are issues concerning the precision of the data:

® www.defra.gov.uk/environment/waste/strateqy/index.htm
7 www.defra.gov.uk/environment/waste/wip/data/index.htm

12 AEA Energy & Environment
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1. Even if the WDH were to receive perfect data from the Agency systems, there still remain
problems/gaps for measuring amounts of waste arisings and amounts recycled/recovered,
and for differentiating which wastes arose from which sectors (MSW, C&I & CD&E sectors).

2. There are separate issues surrounding the extent and quality of data received by the Agency.
For example, for certain key fields on the waste returns, entries are not mandatory.
Consequently, not all returns have these fields completed. Furthermore, not all wastes
currently fall under the waste management licensing system (exemptions, PPC facilities
handling wastes, wastes going directly to recycling etc.). Changes designed to bring more
wastes into the system are taking place to address some of these areas.

AEA Energy & Environment 13
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Objective 1 - Review of Existing Data

A key objective of this project has been to review existing data collection techniques in terms of

identifying their potential usage for the WS2007 indicators. These data sources include industry data,

surveys and Government databases. In order to provide Defra with a consistent review, a qualitative
assessment has been translated into a quantitative score, under a series of six categories. These
scores are relative for the purposes of this project only and are based on the information that was

avail able to

or 6goodé

dat a

make t he

source rather

assessment .

Therefore,
a methoddlogycexplained and fiow

the results could be used for monitoring against the WS2007. The scoring methodology is shown in
Table 1; the results for each data source are in Appendix 3. If no score is given against a certain
category, this indicates it has not been possible to score against the category. The categories
assessed and the scoring system is shown in the table below. Each data source carries an
assessment of this nature wherever possible; a description of the data source is also given.

Table 1 - Criteria for scoring datasets

Category

Definition

Score

Objectivity

This refers to the objectivity of the data
in terms of how it is collected e.g.
through industry, independent group
etc; the main assumption is that a
study conducted by an independent
organisation would presumably be
more objective that a company that
conducts a review of its own data.

wnN e

Highly biased
Partially biased
Unbiased

Clarity of methodology

Measure of the accuracy and reliability
of the methodology including if it is

Methodology is poorly
explained/implemented

clearly defined and consistent within g (F:rlaurly c(Ijei?_r d
the study and compared to other ' eary define
similar studies
Timeliness Refers to if a study is one-off or 1. One off study
whether the data is reviewed and 2. Reviewed but not
published regularly; notes include if the regqlarly
. 3. Reviewed regularly
methodology is reproduced.
Scope Measures the scope of the data in 1. Little coverage
relation to CD&E waste i.e. recycling, 2. Partial coverage
landfill as well as the type of waste 3. Full coverage
Gap filling If any estimation or gap filling has been 1. Lots of estimation used
used where exact data is unavailable 2. Some estimation used
3. No estimation used
Statistical Clarity This shows if the data has been 1. The study is not
collected in a statistically unbiased way designed to be
and whether a sufficient sample size 5 ggﬁ;‘ﬁ%;gmg
has been used and if the statistical ' statistics
techniques are appropriate. A low 3 A 6statistiec
score does not necessarily mean that study®d

the study was conducted poorly 7 it

14
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Category Definition Score

may be because the intention was
never to present the results in a
statistically valid manner

Sample size/response If information is included on the sample | No score
rate size or the response rate of the survey;
information is provided; this has not
been scored as it is not always
reported on

Usefulness This attempts to provide a score of 1. Not useful

how useful the data currently is for 2. Partially useful i.e. may
monitoring CD&E waste for the 3 Eﬁﬁg Lig?jlr Input
WS2007 indicators; this is then '

developed further

A number of face-to-face interviews were convened with relevant DEFRA and Environment Agency
staff to gain a thorough understanding of the current arrangements for collection of regular data and
what extracts are then transferred to the WDH. In addition, email/telephone correspondence was
conducted with relevant contacts identified during the face-to-face interviews.

2.1 Summary of Findings

There are a number of data sources currently available for WS2007 indicators; these vary from
surveys belonging to trade associations, EA systems, to benchmarks and modelling techniques. There
are also datasets that will become available in one to two years, particularly related to Site Waste
Management plans. Many of the data sources focus on CD&E wastes, which have been reviewed in
sections 2.1.3 to 2.1.20 below.

2.1.1 Waste Data Hub T Current Receipts

Extracts (i.e. for each record a subset of fields) ar
PAS/REGIS/RATS and Hazardous Waste Database systems. The record fields taken are as follows:

REGIS PAS RATS Haz. Waste Database \
PermitAppRefNo PermitNo PermitNo HazardousWastePermitNo
PermitNo SiteTypeACode LandfillRemainingCubicMetres | SiteName
SiteType LocalAuthorityCode SiteName RegionCode
LocalAuthorityCode EnvironmentAgencyArea | ACode PostCode
NationalGridReference NationalGridReference LifeOfSiteRemainingYears NullReturnFlag
EnvironmentAgency Area FacilitySiteName WasteReceived Tonnage
FacilitySiteName PostCode EWCCode ProducerRegistrationNo
PostCode SiteOperationalStatus LocalitylD ProducerPostcode
SiteTotalTonnageCapacityPermissible | Datelssued PhysicalFormCode ConsignmentNo
SiteOperationalStatus MainStatus Tonnes EWCCode
Datelssued WasteRemoved PhysicalFormCode
MainStatus EWCCode RANndDCode
SubStatus LocalitylD Tonnes

FacilityTypeCode HazardousWasteTypeCodes

PhysicalFormCode

Tonnes

As of December 2007, the WDH contained the REGIS/PAS/RATS data returns for 2006, but did not
contain the 2006 hazardous waste data returns®. In addition, inputs to incinerators were also missing.

8 The Environment Agency published these during December 2007.
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The following attributes are applicable to the current data sets provided to the WDH and need to be
taken into account when using these data:

1. <Permit capacity> fields refer NOT to the actual capacity of a site, but to the maximum
capacity of the capacity band into which the site is categorised. (However, this is not the case
for landfill sites).

2. The Local Authority <NUTS code> on the PAS system refers to the location of the site. The
Local Authority <NUTS code> on REGIS refers to the origin of the waste (but a separate
<NUTS code> specifies the location of the site too). Waste origin is a non-mandatory field.

3. The Agency has added further chapters to the 20 EWC chapters to form a UKWC (UK Waste
Catalogue) set. These chapters are intended to cover wastes for which there are no
satisfactory EWC codes.

4. Chapter 17 of the EWC consists of nearly all C&D waste. C&I waste can be found in most of
the other chapters (Chapter 20 is municipal solid waste)

5. The 6Wast e Re mo v-mahdatofy and theteforesvaste teaving a waste treatment
facility is not necessarily recorded. This can also affect landfill, as not all waste received at a
landfill is actually landfilled, but the majority is. The flow of waste through the waste
management chain means that the total amount of waste handled by all facilities contains a
significant amount of double counting which needs to be carefully considered when producing
estimates of waste arisings.

Other Environment Agency systems potentially available to the WDH include:
1 Registration of Carriers of waste i but this does not contain information on the waste carried.
1 NED (National Enforcement Database) i but this does not contain tonnage data.
1 Flycapture i this records incidents of flytipping only.
1

TFS (Transfrontier Shipments)it he Environment Agency hol ds
of waste. These represent a very small fraction of international waste movements to and from
England and Wales. The majority of waste moving to and from England and Wales takes
place under Green List controls. The Environment Agency are not informed about such
movements and therefore, do not hold data on these (however, SEPA and DOENI collect this
data from businesses shipping waste under green list controls from Scotland and Northern
Ireland respectively).

1 PARIS (Packaging Regulatory Information System) i detailed information on packaging waste
handled, recycled and recovered. Note that a de-minimis threshold exists i businesses
handling less than 50 tonnes per year of packaging and with a turn-over less than £1million
per year are not covered by the requirement to register with the Environment Agency. Note
that packaging information is only available for registered businesses and accredited
reprocessors. This is not a reflection of the whole population.

1 As arequirement of the WEEE regulations, a similar Producer Responsibility system is
developing for waste electrical and electronic equipment. There is no de-minimis for this
waste stream.

2.1.2 Hazardous Waste Database

The Hazardous Waste Database has information on the type of waste (in EWC codes), the amount of
waste (in tonnes) and its disposal or recovery option used. The Hazardous Waste Database is
compiled by the Environment Agency (EA); work is on-going to provide the WDH with the hazardous
waste data.

16 AEA Energy & Environment
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2.1.3 National Federation of Demolition Contractors annual returns

The National Federation of Demolition Contractors (NFDC)9 collects the quantities of hardcore
processed (i.e. inert waste) by their members on an annual basis. Their membership covers
approximately 80% of industry by value. The annual return of information is mandatory and covers
members in England, Scotland and Wales. A record is made of the following information:

total volume of hardcore produced,

amount of hardcore used on-site,

amount of hardcore removed off-site,

amount of hardcore crushed on-site for use on-site,
amount of hardcore crushed on-site for use off-site,

total C&D amount taken to landfill and (this includes non-inert waste)

= = =4 -4 -4 -a -

total hazardous waste taken to landfill.

This information is referred to in the CLG survey on arisings and use of alternatives to primary
aggregates in England 2005 Construction, Demolition and Excavation Waste'; Initial discussions with
the NFDC suggest that they will be willing to alter their data collection processes (as long as historical
data can still be used) to include the collection of non-hardcore data.

It may be possible to estimate the non-inert fraction of demolition waste by applying factors (e.g. from
benchmarks) for the non-inert waste fractions i this methodology was used for WRAP recently to
determine the amount of plasterboard waste arising from the demolition sector. It should also be noted
that the NFDC will be using a bespoke version of
data on demolition waste from their members. BRE are currently discussing with NFDC ways in which

the annual data returns can be matched with data requirements from Site Waste Management Plans
(SWMPs).

The NFDC data could be used as a source of waste data for the demolition sector; a possible
approach is outlined. As NFDC data corresponds to approximately 80% of the total of demolition work
undertaken in the UK by project value then the remaining waste produced by the 20% of projects (by
value) need to be estimated. If, the total project value for demolition projects in a given year for UK
only is known (this can be obtained from the Construction Statistics Annual** produced by BERR),
then the following process could be applied:

1 Extract England only data from the survey;

1 Extract the data for all projects within a specific time frame for example, the Year 2006. Note
that the reporting period needs to be checked to ensure it correlates with that of other data
sources.

i Calculate an average project value per tonnage for the survey data (sample);

1 Assuming demolition waste produced and project values are normally distributed then a
relationship of average project value per tonne to the population average might be produced
within a required confidence level and confidence interval.

1 The average project value per tonne could then be grossed-up by dividing the total project
value for GB (population) by the estimated project value per tonne from the sample to produce
the estimate of total demolition tonnage produced within the confidence level and confidence
interval.

9 http://www.demolition-nfdc.com/
http://www.communities.gov.uk/documents/planningandbuilding/pdf/surveyconstruction2005
™ http:/iwww.berr.gov.uk/files/file42061.pdf
2 Note there would need to be some measure of the variation of the individual project data in order to produce confidence limits in this way. A

BREO

transformation could be used if project values are NOT normally distributed. But, if the sample size is large enough, thenit 6 s f air to assume th

distribution is normal anyway (Central Limit Theorem).

AEA Energy & Environment 17
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1 A non-inert waste factor would have to be applied for recovery options for demolition waste

1 Sense checking with other data sources should also be attempted to validate results.

214 CLG survey of arisings and use of alternatives to primary aggregates
in England 2005: Construction, Demolition and Excavation Waste™®.

The survey which is generated on a biennial basis by CLG provides estimates for recycled aggregate

and soil, CD&E waste used and disposed of at licensed landfills and occurring at registered exempt

sites under Paragraphs 9A&19A. Evidence suggests very little waste that was capable of being

recycled into aggregate was landfilled as waste. The total arisings of CD&E waste for 2005 was

estimated to be 88.63 million tonnes +9%. This survey focuses solely on waste that is suitable for
reprocessing as an aggregate i . einertfrattienismotmaudedd f r act i o
e.g. timber, metals etc.

Data are collected and analysed in a number of ways:

1 Survey of operators of recycling crushers and screeners; response rate of 21.5% and 28%
respectively, extrapolated for England by population density band

T Survey of licensed |l andfill s; response rate of 37
developed for the EA Commercial and Industrial waste survey)

1 Extracted information from REGIS on Para 9A and 19A; tonnage value obtained for each site

CLG carries out a survey on the operators of recycling crushers and screens with a response rate
varying from 14% to 37% dependant upon the type of operator. This then provides data for:

1 Graded recycled aggregate
1 Upgraded recycled aggregate
1 Recycled soil (other than topsoil)

The total amount for England is 46.4 million tonnes. This was grossed up and the NFDC data has
been compared to it reaching a favourable conclusion. In addition, landfill operators are also asked
about the amount and type of waste used for engineering and capping; which could be viewed as a
recovery operation.

For landfill, data is presented as: clean hard C&D waste, contaminated hard C&D waste, clean

excavation wast e, contaminated excavation wast e, cl ea
and other waste; this is a total of 18.1 million tonnes of these wastes deposited to landfill as shown in

Figure 1 below.

13 http://www.communities.gov.uk/documents/planningandbuilding/pdf/surveyconstruction2005
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Figure 1 -Amount and type of CD&E waste landfilled according to the CLG survey
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Data are collected through a survey and then grossing up based on 4 types of landfill:

1 Group 17 accept the lowest average tonnage of CD&E

1 Group 27 operated by individuals, still take low amounts of CD&E waste

1 Group 37 appreciable tonnages of CD&E waste

1 Group 47 inert landfills, largest tonnages

In addition the CLG survey also considers how much waste has been used as engineering or capping

purposes.

In order to use this as a source of information to feed into the indicators, this survey would need to be
made a recurrent, annual event or an alternative system put in place to collect this data either on an
on going basis or once a year. This methodology aggregates sample results, obtains an average, and
applies this to an estimate to the total population. It provides a measure of reliability (through
confidence intervals) and also carries out sense checking with data from other sources. It considers

that geographical variability does not affect the overall average.

Other statistical tests were carried out mainly to understand the correlation and significance of
recycled aggregate production and population density, and of GVA and recycled aggregate production
(but it does not appear that these would be required for getting a total figure). According to CLG a
decision will be made in the next couple of months to see if the survey for 2007 is going ahead and a
specification will be written. If it does continue then likely publication date will be in Spring 2009. They
would also be willing to talk to Defra about extending the scope i this may be particular relevant for

the reuse and recycling of non-inert waste.
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2.1.5 CLG Survey of arisings and use of alternatives to primary aggregates
in England, 2005

This is a sister report to the CLG survey on CD&E waste and the data was obtained by contacting
relevant producers and processors to obtain reasonable estimates for 2005 on the arisings of the
material, its current use as aggregates or otherwise, and potential availability of material for further
use. The survey has also been undertaken in 2001 and CLG have indicated that the next one may be
in 2009. The following materials are assessed:

1 Ball clay waste

Colliery spoil

China clay waste

Power Station (PFA)

Power Station (Furnace Bottom Ash)
IBA'T Waste to Energy Plant
Blast Furnace (Iron) Slag

Blast Oxygen Furnace (Steel)
Electric Arc Furnace (Steel) Slag
Non-ferrous slags

Spent foundry sand

Slate waste

Scrap tyres

Spent railway track ballast*

Fired ceramic waste

Waste glass (container)

=A =4 =4 =4 =4 -4 A4 4 -4 -4 A -4 -4 A4 -4 -4

Recovered asphalt planings*

T Gypsum**
* Should be categorised as part of CD&E waste
** Part could be from CD&E waste

In terms of the recovered asphalt planings there is a lack of data in terms of the arisings and
subsequent recovery; the Association of Planing Contractors estimated that between 7 and 10 million
tonnes arises in the UK every year, with the great majority estimated to be recovered as granular fill. It
must be noted that the storage of planings also falls under Para 19A Storage and Use of Building
Waste exemption.

In terms of spent railway ballast which arises from the track renewals programmes; information was
obtained from London Underground and Network Rail. Estimates are as follows:

1 London Underground: 93,000 tonnes; 48% sent to disposal (44,640 tonnes)

1 Railtrack 1.5 million tonnes (85% assumed to be England = (1.275 million tonnes); 10%
estimated to be sent to landfill

Good data seems to be available from these companies/organisations. However Para 34 Keeping or
Deposit of Spent Railway Ballast Exemption covers this activity.

As both materials are covered under waste management licensing exemptions it may be more
appropriate to obtain figures via this route although data is available from companies for railway spent
ballast.

1 CLG 2007; Survey of Arisings and Use of Alternatives to Primary Aggregates in England, 2005: Other materials
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2.1.6 Big Rec Survey

Salvo LLP was commissioned by Defra to conduct this survey of the UK reclamation and salvage
trade. It was published in November 2007 and is an update on the previous survey carried out in
1998. The products covered range from valuable architectural antiques to very cheap salvaged
materials. The report provides information on the materials stocked by the trade and the value of sales
in monetary terms and quantity as volume, tonnage or units of the item. These figures could be used
to give an indication of material reuse but an increasing practice of importing reclaimed products from
abroad could confuse the statistics for UK reclaimed products/materials. The report is currently
awaiting publication.

This data could be used for the reuse part of the CD&E waste indicator - if the definition of reuse is

reusing a product in the same form; other definitions of reuse can include reuse of materials onsite but

they usually involve some form of crushing. It is important to distinguish what is actually meant by

0reused; and if reclamation data should actually be i
waste and hence falls out of the waste management licensing system in the first place. However from

a resource efficiency point of view, salvage obviously has an important role to play. Importantly, this
information is wunlikely to be recorded anywhere el se
management chainbé.

The information is extrapolated to represent the industry based on a survey. Data is available for:

1 Iron and steel

Timber
i1 Bricks
1 Roofing
1 Stone
1 Flooring

The report does not currently describe what aggregation method was used to calculate national UK
estimates. It is unknown whether any verification of the suitability of the sample size in relation to
overall population was undertaken. It is not clear whether overall population number is known (total
UK businesses) as it is not confirmed that the Salvo database contains 100% of salvage businesses in
the UK. This requires further investigation.

In order to make use of the BigRec, the England source data needs to be extracted, as the data
covers the whole of the UK. The impact of this on the responses and figures obtained, and therefore
aggregated estimates would need to be explored (e.g. out of the 36 final responses what is the
proportion of England respondents).

An estimate similar to that produced in the survey Operators of Recycling Crushers and Screens (part
of the CLG survey) could be calculated but it appears that the total number of salvage businesses is
not known.

The intended frequency of this survey would also need to be taken into account.

2.1.7 WRAP surveys

WRAP have commissioned various reports aimed at gaining a better understanding of the quantities
of construction and demolition waste being generated by industry. Some of the work undertaken
involves the direct measurement of a specific waste arising from construction or refurbishment
projects, for example plasterboard, whilst others are of a more generic nature and have been used as
exemplars of best practice in the management of waste. Many of the reports produced for WRAP are
in the public domain but there are others that appear to be more restricted.
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Reports, advisory sheets, reference guides and other publication types produced by WRAP are
categorised by the main product types, for example, plastics, aggregates, etc. There is no clear trend
in the sort of information available for the products types. This inconsistency makes it difficult to know
whether the data may or may not be available, and there is no guarantee that information generated
previously will be updated again or on a regular basis.

2.1.8 Major Contractors Group™

The Major Contractors Group represent the largest contractors (12 in total) in England who carry out
over £20 billion pounds of work each year. This Group currently have a requirement for their members
to report quarterly on the following information:

1 Company spend on waste removed from site
1 % of active waste diverted from landfill

1 % of inert waste diverted from landfill
Number of completed sites operating;

1 On site recycling
I Off-site recycling (transfer stations)

1 No recycling prior to landfill.

This applies to construction and civil engineering. Currently they are receiving information from about
half of their members. Initial discussions with the Major Contractors Group indicate that they would be
willing to share this data at an aggregated level with Defra. The data could be extrapolated to cover
the remaining construction activities by value using construction product data from the BERR
Construction Statistics Annual. However, it should be noted that it is currently difficult to obtain all the
relevant data from the members and this may continue for the foreseeable future.

2.1.9 EA Wales C&D survey*®

The Environment Agency Wales commissioned a survey on the arising and management of
construction and demolition waste in Wales for 2005-06. This involved a survey where data was
collected from 228 construction companies; information obtained includes:

1 quantities of waste arising by waste management option, type of waste and geographical
breakdown of the three regions in Wales;

I composition of waste for each phase of construction development from demolition, site
clearance, sub-structure, super-structure and fittings;

1 compositonof waste in a typical (Avirtual 0) container
demolition, construction, civil engineering and general building(refurbishment) companies;

9 Industry trends, opinions and practices

In total, Wales produced 12.2 million tonnes of construction and demolition (C&D) waste in 2005-06.
The majority came from the Civil Engineering sector (8.0 million tonnes). Construction produced 2.2
million tonnes, followed by Demolition (1.4 million tonnes) and General Builders (431,000 tonnes).

Whilst this survey produced good data for construction waste in Wales, it would need further
investigation as to how representative this is for activities across England and how this data could be
used. As with all survey data there is no guarantee if or when this will be repeated in future to provide
a regular data source.

™ http://www.mcg.org.uk/
16 http://www.environment-agency.gov.uk/regions/wales/816243/1985904/?version=1&lang=_e
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2.1.10 SWMP data

SWMPs are now a legal requirement for projects over £300,000 in cost with the commencement of the
Site Waste Management Plan Regulations 2008"". Projects over this cost threshold will have to
estimate the amount of waste that is likely to be produced and keep records for what happens to this
waste. Projects costing over £500,000 have to forecast the amount of waste likely to be produced
and the type (as a minimum this should be inert, non-hazardous and hazardous) and then compare
this to the actual amount of waste produced. In addition these higher cost projects also have to record
the types and quantities of waste that have been:

1 re-used (and whether on or off site)

1 recycled (and whether on or offsite)

1 Sent for another form of recovery (and whether on or offsite)
1 Sent to landfill

i Otherwise disposed of

There is currently no requirements for this data to be stored centrally anywhere i.e. the SWMP does

not have to be submitted to Government or any organisation; though a survey will be carried out to

determine the effectiveness of these Regulations (after 2 years). BRE have developed the free

SMARTWaste Plan which will collect data electronically on the amount of waste arising and what

happens to it for companies who use this tool; this data will provide more accurate benchmarks and a

wider range (see the next section). Currently, 800 companies have registered to use the tool which is

nearly half of the 1,700 companies identified as being affected by the SWMP Regulations. Other

organisations e.g. WRAP, Envirowise have also developed templates to aid the industry. No required

template has to be used, meaning that data being collectedwillvar y i n terms of how it 6s
subsequently reported.

In terms of coverage, the SWMP Regulations will cover 30% of the total number of projects carried out
in England, but 89% by value; this is equivalent to 17,545 projects and 1,700 companiesls. SWMPs
are a mandatory requirement within the Code for Sustainable Homes which requires an assessor to
check the information in a SWMP pre and post construction. The Code for Sustainable Homes is
mandatory for all new housing from May 2008. Similarly, data from SWMPs is not stored centrally.

2.1.11 Benchmarks

A number of benchmarks have been developed fr
and the Defra funded project o6Understanding a
collects live information on the amount of waste that is generated by different types of projects. This
tends to focus largely on waste from construction and refurbishment activities. It provides benchmarks
on the amount of waste arising:

om
nd

- <
o Wn
o ~
- o

1 volume of waste (m3) against 100m? of floor area

f volume of waste (m®) against £100,000 of project value

These benchmarks have also been converted into tonnages and are available for the different types of

waste i.e. giving a picture of construction waste composition. These benchmarks provide the most

accurate description of the amount and type of waste arising at a construction site level; with over 700

datasets. The benchmarks produced go through vigorous statistical analysis and logical tests. These

benchmarks are evolving as new data is submittedt hr ough BRE&s SMARTWaste Pl an
new ones will be generated in terms of the management of construction waste. These benchmarks

provide an opportunity to model waste arisings based on different project types.

7 http://www.opsi.gov.uk/si/si2008/uksi_20080314 en 1
'8 Numbers taken from the Impact Assessment of Site Waste Management Plans; produced by Defra
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An annual survey carried out by Constructing Excellence also provides a benchmark figure for the
amount of waste produced (m®£100,000 of project value) i this is not broken down by project type or
waste type.

To use this data for the purposes of the indicator, the following approach may be taken:

T Extract England data from BREO6s SMARTWaste
1 Extract the data for all projects within an analysis period for example, the Year 2006;

1 Understand what percentage of the overall construction waste production this sample
represents by comparing the total project value with that for the overall England projects in the
Construction Statistics Annual 2007;

1 From an average project value per project type an overall estimate of the number of projects
in 2006 could be obtained from the total project value in the Construction Statistics Annual
2007;

1 The sample size required for such population (estimated total number of projects) could be
assessed depending on the confidence level required (e.g. 90% certainty that the results
obtained for the sample would be representative of the population) and the confidence interval
required (results to be within a plus / minus % interval).

1 If there is a big enough sample, over 100 projects for say, the average tonnage per project
obtained from the sample (benchmarking data) could be grossed-up and multiplied by the total
estimated number of projects to calculate an estimated national total.

2.1.12 Construction Products Association data

The Construction Products Association (CPA)19 collects data from its member organisations related to
manufacturers and the waste that is produced. The CPA represents 85% by value, of all
manufacturers and suppliers of construction products in the UK, including 24 of the largest
companies in the industry, as well as 43 sector trade associations. Collectively, the industry
provides 20% of goods manufactured in this country.

The data collected includes:

I The total amount of waste leaving the site as a percentage of the total production output*.

1 The amount of material being recycled on site and used again in the manufacturing process
as a proportion of the total production output.

1 The amount of recycled material used expressed as a percentage of the total amount of raw
materials used in the manufacturing process

1 The amount of returned packaging reused expressed as a percentage of the total amount of
packaging used for selling the product.

1 The amount of packaging used as a percentage of annual production output*

* These are reported on annually.

The information is collected by a questionnaire to members and is updated annually. The information
forms part of the construction industry key performance indicators which BERR support. It should be
noted that the CPA are key stakeholders with Defra especially in relation to construction waste policy
and are looking to set a commitment related to reducing packaging waste. The CPA would be willing
to work with Defra to share their datasets and improve them though it is questionable as to whether
this data would form part of the C&I waste indicator or the CD&E waste indicator.

™ http://www.constructionproducts.org.uk/
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2.1.13 PRODCOM?

This survey is carried out on an annual basis by the Office for National Statistics. A questionnaire is
sent out to around 4,500 UK product manufacturers to collect data on the value and volume of their
goods. Information on the sale of waste products and residues are also collected if they contribute to
the income of the manufacturer.

The Office for National Statistics compiles the surveys in accordance with an European Commission
harmonized system for the collection and publication of product statistics - PRODCOM (PRODucts of
the European COMmunity). As part of a separate project funded by BREW, the possibility of
enhancing the data collection process to include a record of the amount of recycled material being
used in the manufacture of construction products is being explored; although it is unlikely to look at the
source of the waste used.

2.1.14 Exemptions

A number of studies have been carried out on exemptions; and deriving data on the amount of waste
going to exempt sites. There are currently 51 Paragraphs of exemptions, with 80,000 registered in
2006. The relevant exemptions for (or include) CD&E waste currently are Para 9, and 19.

The EA recently commissioned a telephone survey to estimate the waste being handled by15
exemptions during 2006. This survey was undertaken primarily to inform the biennual EU Waste
Statistics return that the UK is required to make to Eurostat. This survey estimated that these
exemptions handled 17 million tonnes of CD&E type wastes. The results included:

I Para 9 Spreading of waste for land reclamation/improvement - 5.27 million tonnes (+/- 64%)

1 Para 19 The use of demolition/storage/excavation waste -11.61 million tonnes (+/- 31%)

The CLG survey, which has already been discussed also used data from REGIS registered exempt
sites (Para 9 and 19) for the total tonnes per annum and the total tonnes with a number of rules
applied. This showed for the following (+/- 18%)

 Para9i 4.76 million tonnes
T Para197 10.9 million tonnes

There are problems with grossing up mainly when estimating at more localised and regional levels, the
overall total estimates appear to be robust.

In addition, the EA carried out research into the higher risk exemptions with the primary objective to
collect information on the administrative burden placed on exemption holders. Again this looked at 9
and 19; with percentages of waste types being defined. However this also included Para 13
Manufacture and Treatment of Waste. This also includes information on the amount of materials
received.

Defra is currently reviewing all of the exemptions from Environmental Permitting. The review is taking
a risk based proportionate approach and may mean that some of the higher risk, larger scale activities
that are currently exempt move into permitting. This may mean that the amount of waste being
recovered at exempt sites reduces. However, this is subject to consultation. The revised exemptions
are currently planned for introduction in October 2009.

2.1.15 CLG Secure and Sustainable Buildings Act

The Sustainable & Secure Buildings Act 2004 extends the purposes of the Building Act 1984 so as
to improve the sustainability of the building stock in England & Wales in respect of energy efficiency,
preventing waste, furthering the protection of the environment, facilitating sustainable development
and furthering the prevention and detection of crime. Section 6 of the Act requires CLG to submit a

% http:/iwww.statistics.gov.uk/StatBase/Product.asp?vink=9660
2 http://www.opsi.gov.uk/Acts/acts2004/ukpga_20040022_en_1#Legislation-Preamble

AEA Energy & Environment 25



Delivering Data for Monitoring WS2007 Restricted i Commercial
Final Report AEA/ED43198/Issue 3

biennial report to Parliament on the effects (or likely effects) of measures that are planned under the
S&SB Act as well as those which have already been introduced in the 2-year reporting period.
Specifically, Section 6(2)(e) requires the report to cover:

fioOverall changes during the period in:
(i) the efficiency with which energy is used in buildings in England and Wales;

(ii) levels of emissions from such buildings that are emissions considered by the
Secretary of State to contribute to climate change;

(i) the extent to which such buildings have their own facilities for generating energy;

(iv) the extent to which materials used in constructing, or carrying out works in relation to,
such buildings are recycled or re-used materials

Data has been used to produce an indicator for November 2004 and then to reflect any subsequent
change in November 2006. The data for the recycled and reused indicator is based on the above
mentioned ProdCom data and the BigRec survey i looking at the total sales of construction products
and defining the value (£) and amount (tonnes) of recycled material used by using typical recycled
content figures provided by WRAP. This does not break down the recycled content by the original
source of the waste; therefore it would be difficult to assess which waste has originated from the
CD&E waste stream.

2.1.16  Green Guide to Specification

As part of BREOGs Gre e’ pei@antageereused, reBypled crecdvered andi o
landfilled have been used for typical construction products. This includes waste from construction,
refurbishment and demolition activities. These have been consulted on and agreed with industry. In
addition, wastage rates (based on typical construction pricing books) have also been used for key
construction products. BRE is building on this work to provide better end of life information for non-
aggregate waste.

2.1.17 Market Transformation Programme

A number of studies have been carried out as part of the Market Transformation programme?® (MTP)
in the construction products area. This includes estimating the amount of waste that is produced now
for key products and the amount that is likely to be produced in the future (up to 2020). Published
reports are available for window systems and plasterboard; reports are soon to be published on
roofing, flooring, modern methods of construction and insulation. In addition, as part of the
plasterboard area, the Ashdown Agreement has been set up with manufacturers to recover
plasterboard waste and it is anticipated that similar agreements will be set up with the other parts of
the supply chain, feeding into an overall supply chain agreement. A key part of this will be measuring
plasterboard waste i.e. how much has been generated and subsequently recovered.

The CPA has also indicated a commitment to develop 2 more resource sector plans. This work is
being continued through the Construction Resources and Waste Platform.

2.1.18 WRAP Construction Sector Commitment

WRAP are launching a construction sector commitment in the Autumn of this year, which is
encouraging construction companies and/or their trade bodies to sign up to the national target of:

1 50% of CD&E waste diverted from landfill by 2012.

22 http:/iwww.bre.co.uk/greenguide/page. jsp?sid=435
2 nttp://www.mtprog.com/
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As part of this commitment WRAP are producing a series of tools to help the industry monitor progress
towards this target; this is still in the development stage but is likely to include a mechanism for
collecting data related to the target.

2.1.19 BREdata

BRE as part of the Defra funded Construction Resource and Waste Platform (CRWP)** project are
carrying out a number of studies gathering evidence on construction resource efficiency to aid both the
industry and the Government; relevant activities include:

1 Development of a carbon calculator (for waste arisings)

Better wastage rates for key products

=

Better data on demolition and refurbishment waste arisings

=

Methodology and associated data for CD&E waste entering waste transfer facilities; this may
include a certifications scheme for waste facilities

1 Better life cycle assessment data related to CD&E waste

These are due to report before the Summer; and some of this information may be of use if developing
further surveys/methodologies.

2.1.20 Mobile Plant Permits

Operators of mobile plants such as crushers and screeners are a Part B process under IPPC and
therefore have to apply for a permit from the local authority the company is based in. Details of their
permit are then held on a public register by the Local Authority. Information which has to be submitted
is:

Details about the operator and the location of the process;

9 Description of proposed process and of the proposed techniques to prevent or minimise
emissions of prescribed substances and to render harmless emissions of

all substances;

Details of the source, nature and amount of current and/or anticipated emissions from the
process;

1 Proposals for monitoring, sampling and measurement of emissions;
1 Assessment of the likely environmental consequences of any emission.

Data does not currently have to be collected on the amount of waste recycled by mobile plants as part
of the permit. They do require an indication of how long they will be operating at a particular site and
anticipated materials processed.

2.2 Environment Agency i Current Returns

The Agency checks waste facilities for compliance with permits issued by requiring regular waste
returns to be submitted by each permitted facility. It is a legal requirement for facilities to submit waste
returns quarterly25 by EWC code. The waste return form (WMS1) can be either paper-based or
electronic (E-form), which mimics the layout of the paper-based form. Clearly, the E-form can enable
fast and accurate collation of the data submitted. The waste return forms seek information about the
site (Sections 1,2,5 and 6), the wastes received on site (Section 3), and the wastes removed from site

2 http://www.crwplatform.co.uk/conwaste/
% A small number of site types are only required to make annual returns.
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(Section 4). Therefore, in theory, properly completed waste returns should provide the data required
to track wastes by EWC code from origin (currently geographical origin only) to final destination.

The Agency is committed to providing extracts of its databases for the WDH on permitted activity on
waste. However, the data currently has to be treated with caution and there are issues concerning the
precision of the data.

Currently, there are about 6,500 permitted sites
regarding ensuring that all of the sites provide
chi po c omp arelikeysto peovide thimdata). Currently, ~40% of all returns are electronic (E-
form) and account for ~70% of the total waste recorded.

The Environment Agency has found it is difficult

is mainly because a treatment process can change the EWC code of the waste (i.e. the output has a
different EWC code from the input EWC code. EWC Chapter 19 (wastes from waste treatment
facilities) is particularly important in this regard. This creates problems for examining breakdown by
EWC. Some form of tracking with audit trail would be required. In addition, there are also issues with
certain waste streams. For example, a car is classified as a hazardous waste item even though only a
small part of it is actually a hazardous waste. Thus, a depollution ATF (Authorised Treatment Facility)
will effectively reduce the tonnage of hazardous waste from input to output.

2.3 Developments

2.3.1 Generic Operator Returns (GOR)

The generic operator returns system will provide an electronic means of collecting data. It will include
some data entry stage validation and introduce some additional fields e.g. waste received from
another treatment facility by type. REGIS and PAS are to be merged in the future to GOR (generic
operator returns system). Pilot GOR operations are scheduled to start operating at end of 1st quarter
2008/09. Full-scale GOR is expected to be operating by July/August 2008 (i.e. when the integrated
regulation system comes in). When this happens, there will only be one type of permit (EPP permits)
and there will no longer be the need to have PAS/REGIS. Thus the facilities covered by GOR will be
the same as RATS plus the PPC facilities. It is expected that the GOR system will help to improve the
timeliness and quality of data reported to the Agency.

2.3.2 RTAB Trial

The National meeting of the RTABs has looked at the waste data strategy and the workings of waste
data hub and decided that there was a short term need to obtain updated data on C&Il wastes.
Agreement amongst the RTABs was reached recently to carry out a stand-alone study using the
national 2002/3 survey along with data from a number of auxiliary studies (e.g. Y&H food waste
survey, the NW C&lI survey etc.) and updated business population data. The aim is to use all the
available information to carry out a consistent mathematical exercise for the NE region (consistency
meaning that the results would be consistent if applied to any other region). In addition, the trial will
carry out forecasting based both on population and also on econometric models that have been
generated for the regions. Current expectations are to complete this trial in the Summer 2008. The
hope is to achieve satisfactory consistency across the regions.

2.3.3 Electronic Duty of Care Trial

Current application of duty of care is sub-optimal. A study in 2003%° estimated that 35-60% of
companies were in breach of duty of care and that none of the companies surveyed knew what their
SIC code was. This study also claimed that:

% Commercial And Industrial Waste Survey Wales, 2003, ESRC Centre for Business Relationships, Accountability, Sustainability & Society
(BRASS)
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i Fundame nt BUtylofCaretsystem is not designed for the purpose of data collection,
and as such it cannot provide the format, detail and accuracy of data required in the proposal.
Currently, for example, there is no requirement for SIC codes to be included on transfer notes
or consignment notes, although it is acknowledged that the Environment Agency seeks this
alteration. Mandatory weight records are also not required, merely the recording of container
type, size and quantity. Duty of Care obligation is not compatible with the function of data
collection. The role of data collection requires accuracy, consistency and commitment. Waste
contractors are not data collectors and no legal basis exists to require waste contractors to
adopt this role. o

Clearly, some form of electronic recording could yield better quality data on waste movements whilst

potentially offering benefits to those responsible for duty of care (e.g. waste management companies i

access to better data for enhancing vehicle scheduling and waste tracking). The Agency is embarking

on an o6electronic duty of cared6 initiative. Current|
to conduct a trial for an electronic duty of care transfer note to be targeted at the construction industry

in the SE Economic Region. The concept is to apply normal supply logistics thinking to the waste

chain to:

1. Improve the speed and accuracy on data capture for Commercial, Industrial and Construction
waste tonnage, type, point of origin and destination;

2. Improve control mechanisms to reduce the risk of fly tipping;
Reduce costs in obtaining waste data returns to business and regulator alike;

4. To move the point of waste data capture as close to point of production and away from
permitted receiving sites.

Once the scoping stage is completed (end June/early July 2008), the next stage is to move to
development and testing in the Autumn and Spring of 2008-09. The trial will aim to identify the
benefits that could be gained from electronic (i.e. web-based) reporting of waste movements in the
form of electronic waste transfer notes.

If the trial is successful, then the Agency would seek to make the case jointly with industry that with
certain cut off thresholds and mechanisms to protect the commercial confidentiality of the
disaggregated data, it would become an obligation on major registered carriers to electronically report
data routinely to the Environment Agency on waste tonnage movements.
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3 Objective 2 - Analysis of Required Data

Part A1 C&l Data
3.1 Waste Landfilled

Data on the amount of waste, which is landfilled at sites that have a waste management licence, is
collected by both the Environment Agency and HM Revenue and Customs.
3.1.1 Environment Agency

Table 2 presents the RATS data for waste inputs to permitted landfill facilities, and shows that about
69 million tonnes of waste was input to these facilities in 2006.

Table 2: Waste received at permitted landfill facilities in 2006

Weight (6000

Animal and vegetable wastes 510
Chemical compound wastes 31
Chemical preparation wastes 126
Common sludges 97
Discarded equipment 48
Healthcare and biological wastes 3
Metallic wastes 61
Mineral wastes 34,612
Mixed ordinary wastes 32,466
Non-metallic wastes 309
Other chemical wastes 669
Solidified, stabilised or vitrified waste 25
Total 68,957

Note: The substance oriented classification comes from the annex to the EU Waste Statistics
Regulation. It is a regrouping of EWC (List of Waste) categories designed to more accurately reflect
the characteristics of the waste. It was introduced to provide some consistency in waste statistics
reporting and is the basis for Defra's (and other European governments) obligatory bi-annual reporting
to Eurostat. The SOC categories are made up of groups of EWC Codes.

The Environment Agency data shows that over 95% of the waste that was received at permitted
landfill sites in 2006 came from two sources; mineral wastes and mixed ordinary wastes. The main
constituents of the mineral waste stream were:

1 Naturally occurring minerals i 25.3 million tonnes
1 Construction and demolition (C&D) wastes i 4.5 million tonnes®’
1 Slags and ashes from thermal treatment and combustion 7 3.6 million tonnes

The construction and demolition wastes are unlikely to have arisen from C&l sources because the
demolition of buildings is not the typical type of activity that would be conducted by a commercial or
industrial company. However, the mixed ordinary wastes and other waste types are likely to have
arisen from C&I activities or the municipal waste stream.

The European Communityds Mining Waste Directive (Dire
extraction industries 2006/ 21/ EC) is intebaskéd to fAcov
extractive industries, that is to say, the waste arising from prospecting, extraction (including the pre-
production development stage), treatment and storage of mineral resources and from the working of
quarrieso (recital 6) . Wa sréctve o dongerfabdsdvithin yhe scdpeof Mi ni ng W

%" From the Environment Agency breakdown of all waste types by SOC (Substance Orientated Classification) categories for 2006 RATS Data.
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the Waste Framework Directive and Landfill Directive, and so is not subject to the requirements of
those two Directives.

The main constituents of the mixed ordinary wastes stream were:

1 Household and similar wastes 1 21.0 million tonnes
I Sorting residues i 9.5 million tonnes?®

The arisings of household and similar wastes are
arisings, such as office and retail waste, which have been collected from commercial and industrial
premises. Consequently, the reported figure covers waste from both MSW and C&I sources.

Mapping EWC Code to MSW, C&Il and C&D Wastes

It is known that a number of EWC codes can include a mixture of MSW, C&l, and CD&E waste.
However, for the majority of EWC codes, the waste description can make the decision of whether it is
MSW, C&l or CD&E straightforward. Thus, the concept of mapping each EWC code to a given
proportion of MSW, C&I, and CD&E shows promise. The methodology applied (see Appendix 1)
details the assessment of the RATS 2006 data mapped by EWC code based on expert judgement.
We show that good agreement between RATS and WDF can be achieved for estimations of MSW
landfilled. Therefore, we conclude, by induction, that the mapping is providing a reasonable
representation of the proportions of each waste stream. This mapping can be refined in the light of
experience gained in the years to come (for example, data on WEEE is improving since the
regulations have been in place, but it will take some time for the WEEE data system to settle down to
consistency).

In addition, the changes that are already in process (i.e. the move to GOR) and the suggestion for a
6Yes/ Nod field in the waste r et ur n otherpdrmmited facitity e i f
(so that double-counting can be accounted for) should help to further improve confidence. Although

Defra personnel have been able to exert influence on the data fields that should appear, GOR

effectively does no more than the current collection of waste returns in RATS. However, with

increasing levels of returns made electronically and the use of pick-lists and validation at data entry, it

can be expected that data quality will be improved.

3.1.2 HM Revenue and Customs data

HM Revenue and Customs (HMRC) collect landfill tax on waste deposited at registered landfill sites.
They obtain information on the locations of these sites from the EA, and have published29 a list of sites
which shows that there are a total of about 800 registered landfill sites in England, Wales, Scotland
and Northern Ireland, of which about 600 are in England.

The HMRC has published g|uidance30 on wastes, which attract the lower/inert rate of landfill tax, and
these are shown in Table 3.

Table 3: Wastes that attract the lower rate of landfill tax

Group Description of material

1 Rocks and soils - includes clay, sand, gravel, sandstone, limestone, crushed stone,
china, clay, construction stone, stone from the demolition of buildings or structures,
slate, topsoil, peat, silt and dredgings.

N

Ceramic or concrete materials i glass, ceramics and concrete

3 Minerals i e.g. moulding sands, clays, silica

%8 The Environment Agency would characterise this as residual mixed waste that's left after treatment and sorting processes. They have always
been aware that a high proportion of waste that has undergone some form of treatment ends up in landfill sites. Detailed breakdown of 'Sorting
residues' by 6-figure waste type and origin region doesn't help - almost all this waste falls into the category of residual mixed waste after
rzngechanical treatment. It's fairly evenly distributed across England & Wales so it's unlikely to be an error or anomaly.

http://customs.hmrc.gov.uk/channelsPortalWebApp/channelsPortalWebApp.portal?_nfpb=true&_pagelLabel=pageExcise_ShowContent&id=HMCE

(I)DROD_009941&propertyType:document
HMRC - Notice LFT1 - A general guide to landfill tax
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4 Furnace slag i residues from thermal processing of minerals and slag from waste
incineration

5 Ash i e.g. bottom ash from wood, coal or waste combustion (excludes fly-ash from
municipal incinerators

6 Low activity inorganic compounds i e.g. titanium dioxide

7 Calcium sulphate i includes gypsum and calcium sulphate based plasters, but
excludes plasterboard

8 Calcium hydroxide and brine deposited in a brine cavity

9 Water containing other qualifying material in suspension

Some of these lower rate wastes will arise from C&D sources, whilst others will arise from C&l
sources.

Although the landfill tax regulations classify all of these wastes as lower charge-rate wastes, this list is
different to the list of wastes, which are classified by the Environment Agency as inert wastes. This is
because the Environment Agency uses the definition of inert waste (and the associated EWC codes)
in the Landfill Directive.

There are also a number of wastes that are exempt from landfill tax:

Waste removed from inland waterways and harbours by dredging and disposed of to landfill.
Waste arising from mining and quarrying operations and disposed of to landfill.

Pet cemeteries, which are used solely for the burial of dead domestic pets.

Waste arising from the clearance of contaminated land and disposed of to landfill if it comes
from the reclamation of land that has been contaminated by past industrial or other activity,
and meets certain other conditions.

E I E ]

HMRC publishes® data on the amounts of waste landfilled at registered landfill sites. This is based on
information supplied by operators of registered landfill sites, and Table 4 shows the data for the
2000/01 to 2006/07 financial years. The total amount of waste landfilled at registered landfill sites in
the UK has reduced from 84 million tonnes in 2000/01 to 71 million tonnes in 2006/07, and this is
mainly due to the fall in the amount of standard rate waste which was landfilled.

Table 4: Data on wastes landfilled at registered landfill sites in the UK published by HMRC (6000 tonn

Waste exempt

Standard rate Lower rate from landfill
Financial year WESILE WESILE tax Total waste
2000/01 50,643 17,551 15,690 83,883
2001/02 50,865 15,841 15,210 81,916
2002/03 49,416 16,052 14,659 80,127
2003/04 47,265 13,950 15,533 76,748
2004/05 46,121 13,028 17,409 76,558
2005/06 43,133 12,233 16,426 71,972
2006/07 40,832 13,091 16,594 70,517

This data covers waste from MSW, C&I and C&D sources. HMRC do not have any information on the
detailed breakdown of the wastes in the lower and exempt categories that are landfilled, but data from
an individual site would be assessed if an HMRC inspector visited the site in order to assess the
returns information at that site.

The data published by HMRC indicate that 70.5 million tonnes of waste was landfilled at registered

landfill sites in the UK in 2006. HMRC do not publish® data on a regional basis, and thus no data on

the amount of waste, which was landfilled in England and Wales, was available. Although the data is

beingcol | ected from the same sources, the Environment
in England and Wales in 2006 (see Table 2) was 68.9 million tonnes. This suggests that the data

provided to HMRC is an under-estimate of the amount of material that is landfilled.

31 http://www.uktradeinfo.com/index.cfm?task=bulllandfill
2 This information would be supplied in response to a parliamentary question
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There are a number of possible reasons why the data published by HMRC are lower than the data
provided from RATS. For example, registered landfill sites which only accept wastes which are
exempt from landfill tax do not have to provide data to HMRC (the RATS data shows that 25 million
tonnes of waste from naturally occurring minerals is received at landfill sites, but this waste is exempt
from landfill tax, and HMRC report that only about 15 million tonnes was recorded as landfilled).

3.2 Indicator T Waste re-used, recycled or composted

The Environment Agency collects the following data:

1 RATS - Flows of material (both dry recyclables and compostables) to permitted facilities. This
covers waste management facilities in A codes A15 to A24 (See Appendix 2 for A code
descriptors), and includes the EWC code of the material.

1 PARIS - Waste reprocessed by accredited reprocessors under the Packaging Regulations
(there were 443 accredited reprocessors, which includes exporters, in August 2007).

1 Amounts of hazardous waste, such as batteries and oil, that are recycled.

I Output data from PPC facilities.

Table 5 shows the data collected by the Environment Agency for England and Wales for 2006. The
data forfackaging include material, which was exported. The data from RATS is from the Inputs and
Outputs 3 by SOC (Substance Oriented Classification) report, and all EWC codes are mapped34 to the
SOC code by substance type. These figures cover both MSW and C&l arisings. Input data is
mandatory whereas the provision of output data is non-mandatory. Thus it can be expected that the
overall output tonnages will be smaller than overall input figures.[For these RATS output data, the
overall proportion of waste returns that gave completed output data was: X%.

Table 5: Recycling data (tonnes) collected by the Environment Agency for 2006
Packaging 2006 RATSs Input Data Set  RATS Output data

2006 set 2006

Paper 1,468,665 520,169 879,918
Glass 875,574 846,225 580,643
Plastic 151,267 94,467 40,646
Metal 229,626 9,181,797 4,428,058
Wood 713,768 396,354 130,631
Green waste - 1,685,904, 101,708
Animal and - 632,962 25,633
vegetable wastes

The amount of paper recycled in 2007, according35 to the British Paper Federation, was 8.7 million
tonnes (4.1 million tonnes used in board mills in the UK and 4.6 million tonnes exported). These
figures are much higher than the data currently collected by the Environment Agency. There are a
number of reasons for this:

1 Paper merchants are exempt from Waste Management Licensing and are not required under
the regulations to provide data.

1 Not all paper mills are covered by PPC, and PPC facilities currently do not have to provide
data on the inputs of materials processed (if the paper mill is registered as an accredited
reprocessor under the Packaging Regulations, then data on the amount of packaging
processed are available). (Note: Some waste paper sludge is recovered within the process or
spread on land through an exemption).

1 No data are collected on green list wastes (such as paper), which are exported for recycling
from England and Wales (however, data on exported packaging are available).

3 The Environment Agency have less confidence in the output data than in the input data because some output information is not always
supplied (as it is not mandatory)
For example SOC 07 2 - Paper and cardboard wastes are derived from the following EWC codes: 03 03 08,
0303 10,1501 01, 191201, 200101
% UK Paper Industry steadies through 2007. News item at letsrecycle.com, 22 January 2008
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The amount of metal recorded by RATS as being recycled (as an output) in 2006 was 4.4 million
tonnes. However, the amount of metal going into metal recovery sites (as an input) was 9.2 million
tonnes, and a further 1.7 million tonnes of discarded equipment (which will have a high proportion of
metal), was also recorded as an input to metal recovery sites; this represents a total of almost 11
million tonnes.

Information published36 by the British Metals Recycling Association (BMRA) indicates that 4.8 million
tonnes of recycled metal was used for steel making in the UK in 2006, and the UK exported 6.1 million
tonnes of ferrous metal and 1 million tonnes of non-ferrous metal in 2005. This represents a total of
about 12 million tonnes of metal, which was recycled in 2006.

The data currently collected by the Environment Agency also understates the amounts of other
materials that are recycled. This is because:

1 Glassi Merchants are exempt, and smelters are covered by PPC. However, most of the
glass that is recycled is packaging, and data on this are available.

1 Plastici Very little plastic is recycled at registered sites (and some plastic sourced from C&lI
arisings may not be classified as waste). Data are available on the amount of plastic
packaging that is recycled.

1 Composti Data are available for tonnages that go through permitted sites, but small facilities
are exempt. The RATSs data show that ~1.7 million tonnes of green waste was recorded as an
input to a treatment site in 2006. Information on the amount of compostable materials (both
green waste and food/kitchen waste) which arises from MSW sources is collected through
Waste Data Flow (WDF). (Note: Some data on waste through exempt composting facilities are
available via a survey commissioned by DEFRA in 2007).

The Environment Agency does not have data on the total amount of waste wood recycled at chipboard
production plant as these are regulated by the relevant local authority. However, data are available on
the amount of wood packaging, which is recycled at these facilities.

The Environment Agency collects data on the recycling of end-of-life vehicles (ELVs) and will be
collecting data on waste electrical and electronic equipment (WEEE). However, there is the possibility
of double counting of the metal component; for example the metal from an ELV could be recorded as
being recycled by both the depollution facility and the fragmentiser facility.

The Environment Agency collects data on the amounts of mineral wastes produced by large facilities
such as coal fired power stations®’ and slag production from iron and steel.

Pulverised coal power stations produce two types of ash:

Furnace bottom ash
9 Pulverised fuel ash.

All of the coal fired power stations in the UK
bottom of the furnace is flushed from the furnace using water. Virtually all of the UK production of
furnace bottom ash (FBA) ash (about 1 million tonnes per year) has been used in the manufacture of
lightweight concrete blocks for many years, as there are no known risks to the environment or the user
from FBA.

Pulverised fuel ash (PFA) is ash that is carried through the furnace and is extracted using electrostatic
precipitators. The total quantity of PFA, which was produced in the UK in 2002/03, is about 6 million
tonnes per year (two stations with a generating capacity of 1,900 MW have closed since then). The
United Kingdom Quality Ash Association (UKQAA) estimates that about 50% of this is currently being
recycled. The Waste Protocols project is currently considering whether this should be reclassified as a
by-product.

%6 Metal Recycling: The Facts. British Metals Recycling Association (www. recyclemetals.org), 2007.
37 The largest coal fired power station in the UK is Drax in Yorkshire, which has a generating capacity of aimost 4,000 MW. This produces about
1.5 million tonnes per year of ash, and about a million tonnes per year of gypsum from the flue gas desulphurisation (FGD) process.
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Coal fired power stations, which have been fitted with flue gas desulphurisation (FGD) equipment use
limestone to remove sulphur dioxide (and up to 95% of the hydrogen chloride) from the flue gas. The
chemical reactions in the FGD units result in the limestone being converted into gypsum. The
Environment Agency initially classified FGD gypsum as a waste, but it was re-classified as a by-
product in September 2006. All of the gypsum, which is produced by FGD, is used in the manufacture
of plasterboard.

As coal fired power stations are regulated under PPC, data on the outputs of the amounts of ash
produced and recycled should be available through the D&R codes.

3.3 Indicator i Waste Arisings

All waste is likely to be either weighed, or an estimated weight determined from the volume of waste
handled, as there is either a cost or a revenue associated with handling or processing it. The five
options for managing waste are:

Reusing it in another process

Recycling it (including import/export of waste for recycling)
Recovering energy from it

Treating it to, for example, produce a material which can be landfilled
Landfilling it.

= =4 —a —a 9

The total of these should provide a figure for total waste arisings. However, opportunities for double
counting occurring (for example, the outputs from recovery/treatment processes could be landfilled or
go to a recycling facility) are manifold. The scope for double counting could be reduced if all facilities
(sites with environmental permits and exempt sites) provided information on whether the waste that
they received had come from another facility.

There are also a number of issues regarding the available data:

1 Reusei If waste is reused on the site at which it was produced (for example, as the feed
material to another process), then it is questionable as to whether it is waste (as defined using
the Aintent to discardo criterion). Not countii
arisings, but it would also reduce the weight of material, which was reused/recycled. It would
also be difficult to obtain data on this (apart from through surveys).

1 Recycling i as discussed earlier, a significant amount of waste which is either recycled in the
UK or is exported for recyclingiscur r ent 'y not recorded in the Envir

1 Energy recovery i Data are available on PPC permitted plants that burn waste. However, no
data are available on plants, which burn waste wood to generate electricity as these are
regulated by the local authority.

I Treatmenti Most plants are likely to be covered by Waste Management Licensing. However,
the treatment process may well change the EWC of the product streams, and this will make it
more difficult to track the waste to its final destination.

1 Landfilled i Good data are available for permitted facilities. All C&l waste which is landfilled
will go to permitted landfill sites.

Thus arisings of C&I waste cannot be determined from current data.

An alternative approach would be to use some form of modelling to estimate total arisings. This is
discussed later in the report.

AEA Energy & Environment 35



Delivering Data for Monitoring WS2007

Final Report

Part BT CD&E Data

In terms of arriving at the WS2007 indicators, a number of approaches could be used; each with their
own advantages and disadvantages. The most significant are::

T Dividing

the CD&E i

ndi

cators

nt o
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excavation waste. This may be appropriate as the nature of the waste, the process causing
the waste and the types of waste can vary. This obviously has an important bearing on setting
appropriate policies.

1 Dividing the indicators into the type of waste: knowing the type of waste obviously has an
impact on how that waste should be managed

1 Activity causing the waste: i.e. new build, refurbishment and demolition; this has an impact in
terms of gaining industry buy-in and also producing suitable policies for the appropriate
activity; industry data is usually collected in this manner. In addition, industry will collect data
which is relevant to their part of the supply chain e.g. contractors for building etc.

Table 6 shows summary of the differences that are apparent between CD&E wastes.

Table 6 - Differences between CD&E wastes

Construction

Demolition

Excavation

Type of waste

Mix of inert and non-
inert

Mix of inert and non-
inert

Mostly inert i.e. soils

Nature of waste

Created throughout the
whole project
programme and will
vary throughout

Created over a short
period of time

Created from
excavation and
groundworks only (can
be part of a bigger
programme)

Process causing
waste

New build,
refurbishment, repair
and maintenance

Demolition of
structures; also soft-
strip activities

Excavation and
groundworks

Project types

All projects

All projects

Infrastructure/civils

Policy options

Opportunity to minimise
as well as recover

Little opportunity to
minimise, more for
recovery

Some opportunity for
minimisation (e.g. reuse
of foundations,
basements etc), more
for recovery

It is also important to define what waste is actually covered within the CD&E waste indicator. The
construction sector includes manufacturers i however the wastes that these produce are currently
classified under commercial and industrial; even though the manufacturers themselves clearly see
themselves as part of the construction sector and are linking through to the national targets on CD&E
waste. This is also true of activities such as certain civil engineering applications e.g. railways. Another
important consideration is that a small amount of CD&E waste will show within both C&l waste and
municipal waste e.g. repair/maintenance work taking place at a factory and DIY work by a
householder; although the tonnages are likely to be small when compared to the overall CD&E waste

stream.

Another key consideration is the actual definition of the indicators; for instance should exempt
activities be covered in the recycling indicator and inert waste which is beneficially used at landfills etc

is not currently include d

easily wi

t hin
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waste should be considered i this may happen for waste that is arising from clearing vegetation from
sites and some small amounts of wood waste but this is likely to be in small quantities.
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Indicator: amount of CD&E waste landfilled

In terms of arriving at this indicator; essential information required includes:

1 What is actually meant by landfill

1 Waste derived from CD&E activities e.g. by EWC codes

1 Amounts sent to landfill (in tonnes)

Desirable information may include:

 Data broken down into construction, demolition and excavation waste

91 Data broken down by construction activity e.g. refurbishment, civils etc

1 Type of CD&E waste e.g. inert, non-inert, hazardous

Table 7 shows the data sources that have landfill information related to them and shows the gaps in
any of this information.

Table 7 - Evaluation and data gaps for the CD&E landfill indicator

Data Source Type of Waste type Construction Recommendation
information covered activity
covered
RATS Amount of By EWC code | By EWC (not Consider for
waste received | (not broken by construction | further analysis
at landfill by down into inert | activity)
EWC and non inert)
Hazardous Amount of By EWC code By EWC (not Consider for
Waste hazardous (not broken by construction | further analysis
Database waste received | down into inert | activity)
at landfill by and non inert)
EWC
HMRC data Amount of non- | Non-inert and No Do not consider
inert and inert inert based on for further analysis
material Landfill Tax T cannot segment
landfilled definitions data into CD&E
and C&l
NFDC annual Total waste Total waste Demolition Consider for
returns landfilled by (broken down further analysis
members (90% | into hazardous
of industry i and total)
surveys)
CLG survey i Amount of inert | Inert waste only | Construction, Consider for
aggregate waste landfilled Demolition and | further analysis
waste Excavation
(split unknown)
CLG survey i Spent railway No railway Railways and Do not consider
other materials | ballast and ballast is highways for further analysis
asphalt landfilled; data | works i data too poor;
planings is too poor on however Railway

asphalt
planings

Companies should
be approached

AEA Energy & Environment
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Data Source Type of Waste type Construction Recommendation
information covered activity
covered
EA (Wales) Amount of By EWC code By SIC code Do not consider
C&D survey waste landfilled further i Wales
by EWC code only; methodology
may be
appropriate
SWMP data Not currently n/a n/a Suitable in the
available medium to longer
term.
Green Guide to | Estimated rates | By By Do not consider
Specification for landfill product/waste construction, further i
type refurbishment estimations
and demolition | require modelling
WRAP Not currently n/a n/a n/a
Construction available
Sector
Commitment
BRE data Not currently n/a n/a n/a
available
Market _ For certain By product By Do not consider
Transformation | products only construction, further i only
Programme refurbishment appropriate for
and demolition | certain products
3.5 Indicator: amount of CD&E waste reused, recycled,

composted

In terms of arriving at this indicator; essential information required includes:

I The amount of waste reused (assuming reuse is salvage)

The amount that is recycled via permitted facilities

The amount that is recovered via exemptions (if appropriate)

The amount that is recovered at construction products manufacturing plants (if appropriate)

1
1
1 The amount that is recovered onsite
1
1

The amount that may be beneficially used at landfills (if appropriate)

1 Waste derived from CD&E activities i.e. EWC codes

Desirable information includes:

1 Data broken down by construction, demolition and excavation waste

1 Data broken down by construction activity e.g. highways etc

1 Type of CD&E waste e.g. inert, non-inert, hazardous

Table 8 shows the data sources that have reuse and recycling information related to them and also if
there any gaps in this information.
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Table 8 - Evaluation and data gaps for the CD&E reuse and recycling indicator
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Data Source Reused Recycled and Waste type Construction activity Recommendation
Composted covered covered
RATS Amount of waste By EWC code (not By EWC (not by construction | Consider for further
received at facilities broken down into activity) analysis
(input and output); inert and non inert)
maximum tonnages
for exempt activities
by exempt type
Hazardous Amount of hazardous | By EWC code (not By EWC (not by construction Consider for further
Waste waste recovered by broken down into activity) analysis
Database EWC code inert and non inert)
PARIS Amount of packaging | By material type Not covered Do not consider for
waste reprocessed further anal
break down by C&l and
CD&E wastes)
NFDC annual Amount of hardcore Hardcore only Demolition only Consider for further
returns recycled on and off analysis
site
CLG survey i Amount of inert waste | Inert waste only Construction, demolition and Consider for further
aggregate recycled and excavation waste analysis
waste recovered through
exempt activities
CLG survey i Recovery of spent Spent railway Railways and highways Consider for

other materials railway ballast and ballast and works further analysis
asphalt planings asphalt
planings
BigRec Survey | Industry data on By material n/a Consider for
amount of waste type further analysis

reused
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Data Source Reused Recycled and Waste type Construction activity Recommendation
Composted covered covered

EA (Wales) Amount of material | Amount of material By By construction, Do not consider

C&D survey reused reused product/waste refurbishment and further i Wales

type demolition only;

SWMP data n/a n/a n/a n/a Consider in the
medium to long
term

EA exemptions Amount of waste By exempt Not covered Consider for

exempt activities

PRODCOM Sale of waste Product type Industry type Consider further (link

products with Green Guide to
Specification)

Green Guide to | Rates for reuse of Rates for reuse of Product type Construction, demolition and Consider further (link

Specification products products excavation with PRODCOM)

WRAP n/a n/a n/a n/a n/a

Construction

Sector

Commitment

BRE data n/a n/a n/a n/a n/a

Market For certain For certain products Product specific Occasionally Do not consider for

Transformation | products only only further analysis

Programme (currently)

Mobile Plant Inert waste going Inert waste Not by construction activity May be applicable in the

permits through a crusher or medium term.

screener
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3.6

Indicator: amount of CD&E waste produced

In terms of arriving at this indicator; essential information required includes:

Waste derived from CD&E activities

Delivering Data for Monitoring WS2007

Final Report

1 The amount of CD&E waste produced i this may have to be a sum of the various waste
management options for the waste i.e.:

o Reclamation

0 Recovery (onsite, exemptions)
o Landfilled

0 Beneficially used at landfill

Desirable information includes:

1 Broken down by construction, demolition and excavation waste

1 Broken down by construction activity e.g. highways etc

1 Type of CD&E waste e.g. inert, non-inert, hazardous

Table 9 shows the data sources related to this indicator and any gaps and if the data source should be
considered for further analysis.

Table 9 - Evaluation and data gaps for the CD&E arisings indicator

Data Source Waste Arisings Waste type Construction Recommendation
covered activity covered
RATS By adding up By EWC code (not | Not broken down Consider for further
waste broken down into analysis
management inert and non inert)
options
Hazardous waste Amount of By EWC code (not | By EWC (not by Consider for further
database hazardous waste broken down into construction analysis
produced by EWC | inert and non inert) | activity)
codes
PARIS Amount of By material type Not covered Do not consider for
packaging waste further analysis 1
arising (from those can 6t brea
registered) to CD&E and C&l
levels
NFDC annual Total amount of Inert waste only Demolition only Consider for further
returns hardcore (inert) analysis
waste produced
CLG survey i Total amount of Inert waste only Construction, Consider for further
aggregate waste inert waste suitable Demolition and analysis
for aggregates Excavation

CLG survey i Total amount of Spent railway Railways and Consider for

other materials spent railway ballast and road highways further
ballast and planings only analysis
planings
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Data Source Waste Arisings Waste type Construction Recommendation
covered activity covered
BigRec Survey Total amount of By material N/a Consider for
waste reused (i.e. type further
salvaged) analysis
EA survey on Waste arisings By exempt activity By product Consider for
exemptions from exempt type further
activities analysis
EA (Wales) C&D Total amount of By EWC By SIC code Do not
survey waste arising code consider for
further
analysis T
Wales only
SWMP data Not currently n/a n/a n/a
available
Benchmarks Amount of waste By EWC By Consider for
arisings by project code construction further
type project type analysis
(new build)
CPA The amount of Total amount For manufacturers | Consider for further
material being only analysis
recycled onsite and
used again in the
manufacturing
process
WRAP Not currently n/a n/a n/a
Construction available
Sector
Commitment
Market Amount of waste By product type Sometimes Do not consider
Transformation arisings by further 1 data for
Programme products only a few products
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4 Objective 3 - Evaluation of Approaches to
Improving Data

Part AT C&l Data

I n addition to complete data from permitted facilitie
collection is:

1 Data for all exempt sites

i Data for sites regulated by local authorities

1 Data for all inputs (by EWC code) to PPC sites

91 Data for all green list wastes imported and exported.

There will also be a requirement to link together all of the data recording systems into the waste data
hub. However, even with this data, it will still be difficult to determine total arisings, and thus other
approaches may well be needed to obtain this information. This chapter discusses potential
approaches to collecting the required data.

4.1 Elimination of Double Counting

In any system of data collection, the opportunities for occurrences of double counting during the
compilation are manifold. For example, surveys of materials recyclers may fail to account properly for
material that is handled by more than one recycling p
a permitted facility can record its waste inputs and its outputs (although the latter is currently not
mandatory and consequently total input tonnages will not match total output tonnages). The first level
of eliminating double counting is to deduct all waste tonnages going through transfer stations (i.e. A
codes A09 to Al4), because the outputs from these will become inputs to another facility. A recent
change in the waste return is to ask whether or not the input waste has come from another facility.
This simple change will help to identify those situations where wastes from one facility are passing to
another facility. However, for a complete solution, it will also be necessary to ensure that every
permitted facility records both its inputs and its outputs. Thus, data capture processes and guidance
should strongly encourage the recording of inputs and outputs on the waste returns and the Agency
should consider making this mandatory.

Currently, there are other opportunities for the occurrence of double counting (i.e. whenever waste
output from one permitted facility forms the input to another facility). Whilst accounting for transfer
stations is dealt with easily, other occurrences require more work to resolve. In our investigation into
the possibilities for mapping EWC codes to MSW, C&I and C&D streams (see Section 3.1.1), we
examined the effect of double counting occurring in landfill sites alone. It was known that landfill sites
do have certain outputs in addition to waste inputs. Indeed, in some cases, outputs from one landfill
site can be sent to another landfill site. From the RATS 2006 data, there was a total of over 2.7 million
tonnes of outputs from landfill sites (note: because output fields are not mandatory, the actual figure
could be higher).

Table 10 Outputs from Landfill to various destinations (tonnes)

\Total

Amounts output to: | Tonnes

Incinerator 187
Landfill 344,117
Recycling 919,446
Reprocessing 93,285
Transfer Station 556
Treatment 723,541
Unknown 644,067
TOTAL: 2,725,199
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It is clear that the scale of potential double counting over all permitted facilities could be very
significant. Thus it is of fundamental importance that occurrences for double counting can be

calculatedout. Thi s wi | | require

the collection by EWC

indication for each input EWC as to whether it has come from another permitted facility from ALL
waste returns. However, given that for any facility input EWC codes and output EWC codes could
differ, additional information about the origin of the inputs (e.g. the actual facility it came from) would
be required for traceability and auditability of the flow of waste.

4.2 Data from Exempt sites

Most of the waste produced in the UK is subject to waste legislation, and handling it needs an
authorisation. This can be a Pollution Prevention and Control (PPC) permit, a waste management
licence or an exemption from the need for a waste management licence. The majority of exempt
activities are required to be registered with the EA, but some are registered with a Local Authority.
Exemptions are listed in Schedule 3 of the Waste Management Licensing Regulations 1994 (as
amended). There are 54 paragraphs of exemptions, and the information in REGIS indicates that there
were about 80,000 registrations of exemptions in England and Wales in 2006.

The EA commissioned a telephone based survey to estimate the arisings of waste from 15
exemptions or Paragraphs (these Paragraphs covered about 20,000 registered facilities). The
report38 estimated that the amount of waste handled by the sites covered by these exemptions in 2006
(see Table 11) was 41.1 million tonnes, of which 17 million tonnes was from C&D waste. However,
the overall figure of 41 million tonnes per year has a range of +/- 10 million tonnes per year.

Table 11: Estimated waste handled by registered exempt sites under certain paragraphs(2006)

Description |
C&D wastes

Tonnage (million tonnes)
17.0

Wastes from naturally occurring minerals

10.0

Green waste

4.5

Food preparation wastes

3.8

Unpolluted dredging spoils

1.7

Combustion wastes

1.0

Paper and cardboard

0.9

Wastewater treatment sludges

0.8

Industrial effluents

0.8

Other wastes covered by the survey

0.6

Total

41.1

Table 11 also shows that some of the wastes handled by exempt sites may have come from either the
MSW (e.g. green waste), or commercial/industrial (e.g. food preparation wastes) waste streams.

The report also recommended that the Environment Agency should:

T Review the informati

on currently

hel d in

Examples included: duplicate entries, updating contact details, and the removal of sites that
are no longer operational. The review should ideally be conducted annually in order to ensure
that the information held in REGIS remains up to date.

1 Consider measures for an annual returns system, which places the onus on exemption
holders to provide the necessary information to allow Defra to fulfil its requirements to the EU.
This should ideally be an electronic/on-line system. The survey indicated that a large
proportion of exemption holders have access to the internet, and are comfortable with using

electronic based questionnaires or forms.

38 England and Wales Exemptions Waste Capacity and Throughput Survey for 2006. Report by WRc (reference EA7559.02) for the Environment

Agency, December 2007.

44

AEA Energy & Environment

of

REGI S

bot

to



Restricted i Commercial Delivering Data for Monitoring WS2007
AEA/ED43198/Issue 3 Final Report

Work on reviewing exemptions and moving some into permits is on-going®. Subject to consultation,
this will move some current exemptions, particularly those presenting a higher risk and dealing with
larger amounts, into the permitting system, thus requiring data returns. This requirement is unlikely to
take effect until 2009.

4.3 Sites regulated by local authorities

Some recycling facilities, such as glassworks and chipboard manufacturers are permitted by local
authorities under Part B of the Environmental Protection Act 1990. This means that the Environment
Agency does not collect data from these facilities.

The Wood Recycling Association estimates that around 1.8 million tonnes of waste wood was recycled
in the UK in 2006. The Environment Agency collect data on the amount of packaging that these
facilities have recycled if the facility is an accredited reprocessor, and these data indicate that 0.85
million tonnes of packaging in 2006. This leaves a potential gap of broadly around 1 million tonnes of
recycled waste wood. However, these data do not provide any information on the source (MSW or
C&l) of the packaging, which was recycled.

4.4 Inputs to PPC sites

Large scale industrial sites are covered by PPC control, and the Environment Agency has a list of all
of these sites, which include large scale incinerators and waste treatment facilities. PPC control also
covers recycling facilities, such as paper mills. The PPC thresholds for treatment plants (chemical,
biological, thermal) are 10 tonnes/day for hazardous waste and 50 tonnes/day for non-hazardous
waste. Facilities with lower capacities are covered by waste management licences.

PPC facilities have to provide data on outputs (by EWC code), but provision of the destination of each
of the outputs is voluntary (non-mandatory). New plants that are covered by PPC now have to provide
data on inputs (mandatory: tonnes and EWC code) and their origin (not mandatory). Existing plants
will have to provide such data from the date of their next permit review (but this could take up to 4
years to achieve this requirement from all PPC facilities). This should enable data on all wastes
handled by PPC facilities to be recorded, and thus should provide data on, for example, the amount of
waste paper recycled at a paper mill. However, it is unlikely that it would be possible to determine
whether the input material came from a MSW or C&I source. Although one of the aims of Waste
Strategy 2007 is to increase energy recovery from waste, there is currently no indicator for this. One
type of PPC regulated facility that accepts waste are incinerators. Table 12 shows that there were 83
operational incineration facilities with a PPC permit that accepted waste in England and Wales during
2006, and that the total amount of material that they incinerated was 5.0 million tonnes. These figures
only cover incineration facilities that accept waste from off-site sources; it does not include facilities
that burn waste from their own in-house processes.

Table 12: Operational incineration facilities in England and Wales in 2006

Number of permitted Tonnage incinerated in 2006

facilities (6000 tonne
Animal waste 6 143
Clinical waste 20 94
Co-incineration of hazardous waste 8 215
Co-incineration of non-hazardous waste 8 559

3 Subject to further consultation and Ministerial approval, the permits for three paragraphs (9A, 13 and 19A) will be changed and the new permits
will require holders to provide data to the Environment Agency. A de-minimis level of 500 tonnes/year over a 3 year period is currently being
considered (It is expected that there might be further consultation on this). 9A and 19A are the large C&D exemptions for use in "improving land",
13 is treatment (sorting) of C&D.
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Number of permitted Tonnage incinerated in 2006
facilities (6000 tonne
Efw" 4 355
Hazardous waste 9 135
Municipal 19 3,299
Sewage sludge 9 196
Total 83 4,996

Source: Environment Agency

A further 6 incineration facilities, with a permitted capacity of 2.2 million tonnes had a PPC permit but
were not operational at the end of 2006.

4.5 Import and Export Data

The Waste Shipment Regulations EC 1013/2006 detail those wastes, which require pre-consent and
notification. In summary, companies have to notify:

1 All shipments of hazardous waste (greater than 20 kg).
1  All shipments going for disposal.
I Shipments to non-OECD countries, where they have asked for that level of control.

The Environment Agency only hold data on "Notified" movements of waste. These represent a very
small fraction of international waste movements to and from England and Wales each year. The
Environment Agency have a complete record of all shipments notified to the TFS National Service.

Shipment data comprises:

Notifier (exporter)

Consignee (importer)

Disposal/recovery facility

Disposal/recovery code

Waste description & characteristics

Waste codes (Basel code, OECD code, Y code, EWC Code, H Code, UN Code)
Date of Shipment

Quantity Shipped

Countries of dispatch/transit/destination.

E R

The majority of waste moving to and from England & Wales takes place under Green List controls.
Since July 2007, non-hazardous wastes are required (under TFS Regulation 1013/2006) to be
accompanied with an Annex VII form, which provides information about the waste being moved.

Annex VIl - INFORMATION ACCOMPANYING SHIPMENTS OF WASTE AS REFERRED TO IN
ARTICLE 3(2) AND (4)

1. Person who arranges the shipment

2. Importer/consignee

3. Actual quantity

Actual date of shipment

Carriers (first, second, thirdé.)
Waste generator - original producer(s), new producer(s) or collector
Recovery facility / laboratory

Recovery operation (R&D code)

© ® N o g &

Usual description of the waste

40 . .
Animal wastes, clinical wastes and paper sludges
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10. Waste identification i Base annex IX, OECD, EC List of wastes, National code.
11. Countries/States concerned i dispatch, transit, destination

12. Declaration of the shipment arranger

13. Signature on receipt of waste by the consignee

14. Shipment received at recovery facility / laboratory - signature

The scale of Green List movements is huge. For example, over 10 million tonnes of paper and ferrous
wastes are exported annually and it is known*" that some large Green List waste exporters are
completing over 500 Annex VIl forms a week.

There is no requirement in England and Wales for the exporter to provide the Annex VII forms to
Environment Agency. However, businesses shipping waste under Green List controls from Scotland
or Northern Ireland must provide a copy of the completed form that must accompany such shipments
to the regulators in those jurisdictions (SEPA and DOENI).

Practically, a Green List waste monitoring system would have to be easy to use and not place
unnecessary burden upon industry. This implies that an online IT solution would probably be the only
way of successfully delivering such a system. The cost of implementing such a solution would need to
be determined*?, however given that it could be possible to build this monitoring system on to an
existing IT system (e.g. similar in order of magnitude to the national packaging waste database
system), costs of setup and operation could be very modest. Thus this is an option for collecting
green list export data in the medium term, although clearly this would require legislative change and
the implications for businesses and the monitoring agency would need to be considered.

Alternative sources of information could be used to obtain a good indication of the scale of waste
shipments. HM Revenue & Customs record data on movements of materials, products and wastes
into and out of the UK. These data® are readily available at their website. However, some custom
codes are not exclusively waste and in these cases it is not known what proportions may be waste.
The HM Revenue & Customs data also contain figures for the value of exports. Thus, in most cases, a
low value could certainly be an indicator that the materials were waste. In order to give an indication of
which custom codes maybe waste, a correlation table could be devised. This would be a relatively
cheap, short-term option.

There are 5 codes, which, between them, represent a major part of trade in waste materials for
recycling:

Code Description

3915 Waste, parings and scrap, of plastics.

4707 Waste and scrap of paper or paperboard (excluding paper wool).

Cullet and other waste and scrap of glass, glass in the mass (excluding glass in the

7001 form of powder, granules or flakes).

Ferrous waste and scrap; remelting scrap ingots of iron or steel (excluding slag, scale
7204 and other waste from the production of iron or steel; radioactive waste and scrap;
fragments of pigs, blocks or other primary form.

Waste and scrap, of aluminium (excluding slags, scale and the like from iron and steel
7602 production, containing recoverable aluminium in the form of silicates, ingots or other
similar unwrought shapes, of remelted waste.

L Communication with relevant Environment Agency Officers
“2 For example, through a feasibility study as was performed for ACP/Defra on packaging waste. The tonnages involved are of similar magnitude,
which might suggest that database system costs would also be of similar magnitude.

http://www.uktradeinfo.co.uk
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Table 13 shows that the net export44 from the UK in 2006 for these custom codes was 11.8 million
tonnes. An estimate of the amounts exported from England and Wales could be determined by
subtracting the recorded data for Scotland and Northern Ireland from these figures, but this would not
provide any information on whether the material came from MSW or C&I sources.

Table 13: Import and export of recyclable materials in 2006

Custom Code ~ Imports (tonnes) \ Exports (tonnes) Net Exports (tonnes)
3915171 Plastic 62,610 441,065 378,455
4707 - Paper 139,915 3,996,103 3,856,189
7001 - Glass 90,409 135,779 45,370
72041 Ferrous 155,386 7,416,066 7,260,680
7602 - Aluminium 136,920 386,187 249,266
TOTALS 585,240 12,375,200 11,789,959

Thus, amounts of wastes exported for recycling are considerable. The data also provide a breakdown
of imports and exports by country, and enable trends of data over time to be determined. For
example, the figure®® below indicates the recent trends in waste paper exports*®.

Paper Exports

2,500,000

2,000,000

1,500,000 B CHINA

B HONG KONG
B INDONESIA
BINDIA
BTAIWAN
1,000,000 O PAKISTAN

Annual tonnes

500,000

2002 2003 2004 2005 2006 2007(10)
Year

The consultation on Trans-frontier shipment (TFS) of wastes sought views on possible options for
green list waste such as a registration scheme for those making shipments of green list waste and
reporting information about such shipments. The responses47 were broadly favourable and Defra will
be considering these options further in the longer term.

In addition to UK Trade Data, other sources of waste export information include packaging wastes
controlled under the packaging regulations, WEEE (developing i covered by the WEEE regulations),
and WasteDataFlow. These could provide data on a large part of the total waste stream. However,

a4 UK World Trade data for 2006
5 Source: Environment Agency
6 Source: UK World Trade Data

New rules will improve UK's ability to deal with illegal waste exports. Defra News Release, 21 June 2007
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there would still remain largely unknown the non-hazardous wastes produced by industry not
regulated by the Environment Agency i which could be quite significant in quantity.

4.6 Statistical/modelling estimation methods

A number of bottom up approaches adopted for estimating Commercial & Industrial waste arisings
have been identified.

4.6.1 Proportional Representation of MSW Arisings

In Buckinghamshire Jacobs Babtie*® have estimated waste arisings based upon proportional
representation of MSW arisings. The arguments being that C&I waste arisings occur in the same
areas as centres of population, which produce the most MSW arisings. Their report calculates C&lI
arisings based upon the population in each individual ward and estimates of total C&l waste arisings
based upon the Environment Agency 2002/3 survey.

The individual wards within Buckinghamshire were identified and the population of each ward was
obtained from BCC for 2006. MSW arisings were provided by BCC for each Waste Collection
Authority (WCA) within the county. This tonnage of waste was apportioned between each ward
according to its population using the following equation.

_MSW3K
w

MSW
K D

1 xwmsw is the quantity of MSW per head of population within an individual ward (tonnes/annum);
1 MSWs is the quantity of MSW generated within BCC (tonnes/annum),

1 Kpis the total population for BCC;
1

Kw is the total population for each individual ward.

It was assumed that the C&l distribution of waste arisings would be similar to those for the generation
of MSW (this assumption was later supported by the contractors surveyed in the soft market testing
conducted by Jacobs Babtie). Using this calculation, Jacobs Babtie established the percentage of the
total MSW for Buckinghamshire generated within each ward according to the population in the ward.
These percentages were then applied to C&I waste arisings in order to estimate the quantity of C&l
waste generated within each individual ward.
with C&I producers, waste management companies and regulatory bodies in the region comparing the
estimates with their individual technical expert knowledge. However, no crosscheck with Agency data
was made.

In our opinion there are some inherent weaknesses in the approach adopted, specifically the primary
assumption that C&I arisings will match with the distribution of MSW arisings. Although it is likely C&lI
arisings will largely be concentrated around centres of population, the picture could be greatly
influenced by just a small number of large industrial or commercial sites (e.g. power stations) that do
not conform to the assumed spatial distribution. This approach shows the difficulty in developing C&l
waste arisings data.

4.6.2 Waste Factors by Industry Grouping Approach

An alternative approach would be to adopt the use of ONS data for businesses within small groups of
wards and apply waste arisings factors (tonnes per employee or some other unit metric that is known

8 Buckinghamshire County Council, Soft Market Testing of Contractors for the Management and apportionment of Commercial and Industrial
Waste within Buckinghamshire during 2021, Jacobs Babtie, May 2007
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for the population) for specific industry groups and size of enterprise. These outputs could then be
validated as suggested with relevant regional stakeholders.

AEA Energy & Environment have used this approach in a number of recent C&l Modelling studies.
The Environment Agency also adopted*® the use of waste factors based on ONS data for extrapolating
the data obtained from their two waste surveys in 1998/9 and 2002/3 to national level.

Methodology

1. Identify suitable sources of information on business data

2. Collate data from surveys (the chosen source) on number of businesses with total number of
employees per industrial grouping per district (obtained from ONS).

3. Collate data on waste arisings per employee per industry grouping based upon a range of
recent C&l waste surveys

4. Multiply the number of employees per industry grouping by waste arisings per employee.

Collate data on the waste composition per industrial grouping based upon a range of business
waste composition surveys.

6. Multiply waste arisings per industrial grouping by material composition factors.

7. Add material arisings from C&I sources with material arisings from MSW and C&D sources to
obtain total material arisings.

The Inter Departmental Business Register IDBR (Office of National Statistics, 2006) data are based
upon categorisation of all registered businesses in the UK. This is a robust data source. IDBR
identifies businesses operating in the UK, but does not include businesses that operate below the VAT
threshold (~£60k pa). Below this threshold, businesses only have to register voluntarily for VAT. Itis
estimated nationally that ~9% of businesses operate below the VAT threshold.

A deficiency of the database is that it does not combine the 3 key characteristics in a single database
e.g. businesses are categorised by Ward and SIC code or Ward and Number of employees but not by
Ward, SIC code and number of employees. It has been investigated to conduct further analysis on the
database to achieve the required business type (SIC code), location (Ward) and size (number of
employees). However analysis by the Inter Departmental Business Register IDBR team suggests that
due to rounding and disclosure rules the data produced at a Ward level are inconclusive. It is
recommended that to achieve a level of confidence in the results either Wards need to be aggregated
to larger clusters or SIC code groupings need to be clustered.

Business Type i SIC Code

Though the database provides SIC code information for each business to a 4 digit level there are
several issues that need to be considered when evaluating the accuracy of such data. For example
the categorisation of business to SIC code is the responsibility of the individual completing the
company register form. Thus, anomalies in categorisation are common, especially at the more
accurate 4 digit assessment. To reduce these errors in categorisation of companies, more broader 2
digit SIC code groupings can be used e.g. MOTOR TRADE, however at this level of categorisation
there can be significant variation in the types of businesses classified within a SIC grouping e.g.
MOTOR TRADE includes motor sales, motor manufacturing and motor repairs all of which would
produce vastly different types and quantities of waste.

Size of Business i Number of Employees

The objective of the O6size of busi neasterfothshar acteri sti
characteristic enabling waste arisings to be estimated for that type of business. Selection of the waste

size characteristic is influenced by the identification of waste factors e.g. number of employees,
turnover, or floor space. Throughar evi ew of waste factors it has been i
employeesd is the most accurate charateristic on whi

9 The Commercial & Industrial Waste Production Survey - Draft final report. Environment Agency, September 2005
®A number of reports highlight the strong correlation t haidnofkeyi sts bet ween t
Resource Streams in Commercial and Industrial Waste from SmallBusi nesses i n t h @hefopen Univeraty andUnidersity of

50 AEA Energy & Environment



Restricted i Commercial Delivering Data for Monitoring WS2007
AEA/ED43198/Issue 3 Final Report

However, there are |Iimitations in using the 6numbers
factors due to the given method of recording the number of employees. Many surveys use a number

of category ranges of employees to identify the number of employees working at a business e.g. 10-

50, 51-100, 101-250, 250+ etc. For small medium sized enterprises the Department of Trade and

industry (DTI) has shown that when these groupings are adopted the average number of employees

actually employed by businesses in each category group is not necessarily the mathematical mean.

For example, if the employee number bracket is e.g. 51-100, the mathematical mean is 75, although

the modal number of employees in the range might be 55 and not 75 as would be the mathematical

mean.

The BERR Enterprise Directorate (formerly the Small Business Service) Analytical Unit provides data
on the number of employees and number of enterprises for micro, small and medium sized
businesses nationally which can be used to provide an average number of employees for each size
band. For example for SIC 55, medium sized businesses (50-249) the average is 95 employees. This

is not o6normally distributedd as can be seen from the

in 2006:
With no employees* 3,270,105 71.86%
1-4 845,375 18.58%
5-9 218,795 4.81%
10-19 118,120 2.60%
20-49 60,575 1.33%
50-99 18,925 0.42%
100-199 9,120 0.20%
200-249 1,810 0.04%
250-499 3,700 0.08%
500 or more 4,415 0.10%
All enterprises 4,550,930 100%

* "With no employees"” comprises sole proprietorships and partnerships comprising only the self-
employed owner-manager(s), and companies comprising only an employee director.

Therefore arisings estimates based on tonnes per employee and that use the mathematical mean for
size bands are highly likely to provide over estimates of waste arisings due to over estimated
employee numbers per business. This can be cross-checked by comparing calculated numbers of
employees in a local authority region with Census based population data and estimates of working
population for that area.

Waste Factors per number of employees

Different approaches have been adopted to estimate waste arisings per industry type based upon data
on waste arisings per employee. Key sources of waste arisings factors include:
1 Northern Ireland C&I Survey 2007°" Minimum variance unbiased estimator (MVue) values
1 Individual reports e.g. Open University Food & Drink survey 2007
{ California C& Survey 1999 i onwards™
1

Helsinki survey53

Southampton (April 2007). The use of employee numbers, as opposed to say floorspace data, as a basis for deriving waste factors is further
substantiated owing to the greater availability and ease of validation of the numbers. For example, data can be compared to ONS records and
also cross-checked against estimates of working population for a specific region.

5L hitp://www.ehsni.gov.uk/cijustreport.pdf

52 http://www.ciwmb.ca.gov/wastechar/WasteStudies.htm

53 www.environment.fi
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The waste factors derived from the Northern Ireland 2007 survey are shown in Table 14. These
factors are considered to be the most applicable for estimating waste arisings for England and Wales.
The consideration of waste factors derived from other C&l waste surveys elsewhere provides a useful
comparison and an understanding of the robustness of the results obtained. Generally, agreement
between the derived waste factors for specific sectors is poor, which is not surprising given the
different survey years and geographical locations surveyed. However, reasonable agreement has
been obtained between estimates of total C&l arisings calculated from the factors below and the
estimates made by the Agency.

Table 14 -- Waste Arisings Factors per Employee based upon Northern Ireland survey 2006/7

Waste Factor Mvue (tpa)

Agriculture 1.00
Production 5.57
Construction 1.00
Motor trades 3.52
\Wholesale 3.52
Retall 3.57
Hotels & catering 3.57
ITransport 4,51
Post & telecommunications 0.89
Finance 0.89
Property & business services 0.89
Education 1.96
Health 1.08
Public admin & other services 0.89

Furthermore, waste composition factors, for example, those determined by the Ireland 2005 survey,
can be used to estimate arisings by material type.

Thus by modelling waste arisings calculated using a selection of different waste factor sets, an
indication of the variance of results can be obtained.

The variation in the estimation of total C&I arisings might be attributed to a number of factors:

1. Significant anomalies in the business database (i.e. double counting of the individual businesses)
T this appears to be the case as often companies with the same postcode and business type
information can appear to be represented as individual units as well as the larger collaborative
company. For example by analysing the financial sector the same type of business will appear
with the same postcode but as several separate business of varying employees and a single
business of the aggregate total of the separate units. Validation of the largest business sizes by
number of employees per industry type could be achieved by commissioning more detailed ONS
analysis work. Validation of the largest business sizes for each sector could also be conducted
through other sources such as the County Business Directories, Companies House, Yellow
Pages, Cold Calling, Local Knowledge, etc.

2. Number of employees per grouping i the anomalies might be attributed to over estimation of the
number of employees per business e.g. in a 101-250 grouping the average number of employees
would be estimated at 175, however the accurate figure could well be 101, 110, 150, etc. As
shown in the Open University Small to Medium Sized Enterprises (SME) Survey (2007), the DTi
state that using the average of the number of employees in a particular grouping is inaccurate.

The DTI identify that typical number of employees

average values. Some validation of the number of employees has been achieved by comparing
the total number of employees from the ONS data with Census data to estimate if the total number
of employees working in an area is accurate.

3. Waste Factors being inaccurate 1 the waste factors identified by the various reports/surveys being
inaccurate for the UK or inappropriate due the issues of using broad SIC codes and industry
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groupings rather than individual business types. This might be validated by breaking down the
data to validate individual industrial groupings e.g. using the Southampton/Open University survey
on waste from food related sector to validate waste factors in this grouping. When historic
sources are used for the waste factors these will not capture changes in resource efficiency that
may have taken place subsequently.

4. Reference business databases producing waste arisings of non-commercial and industrial
categorisation. Though the agriculture and construction industries have been excluded from the
calculation of waste arisings, some waste arisings that should be categorised as Agriculture or
Construction & Demolition may well be included in the C&l estimates. This could be investigated
by using the database to calculate all sector waste arisings then comparing whether the figure is
comparable to Environment Agency estimates for all waste arisings.

Accounting for Future Waste Growth

The findings from the two Environment Agency surveys (see Figure 2) show that there was been little
change in overall arisings between 1998/9 and 2002/3 i there is no statistically significant difference
between the two points. However, the arisings of commercial waste have increased whilst the arisings
of industrial waste have decreased. This was claimed to be due to a shift in employment patterns
away from manufacturing industry and towards a service-based economy. Most of the reduction in the
amount of waste landfilled between the two surveys was due to the increase in the amounts recycled.

Figure 2: Management of commercial and industrial waste in England

Industrial and commereial waste arisings and management: 1998/9-2002/3
40,000 . England
35,000 -
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m
1
.
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Landfill Energy recovery Recycling Other recovery Other disposal
Source: Environment Agency, Maticnal Waste Survey

The shortage of annual trend data on the arisings of commercial and industrial waste makes it difficult
to predict future arisings using historic trends. However, one projection of future arisings has been
made by using the Regional Economy-Environment Input-Output (REEIO) model, which was
developed by Cambridge Econometrics for the Environment Agency and the Regional Development
Agencies. This model integrates economic growth of 50 commercial and industrial sectors with a set
of key environmental pressures, which include waste arisings. Defra commissioned further
development of the REEIO model to predict future waste growth in commercial and industrial waste
based on the findings from the two Environment Agency surveys. After accounting for the impact of
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future increases in landfill tax, the model predicted that total arisings of commercial and industrial
waste in England would increase from 67.5 million tonnes in 2002/03 to 84.5 million tonnes by
2019/20. This is equivalent to an average growth rate of about 1.3% per year. The percentage of
industrial waste was predicted to decrease from 58% in 2002/03 to 47% in 2019/20 - this is because
the model indicates that whilst the average annual growth in commercial waste will be about 2.5% per
year, there will be no growth in industrial waste because of both the decoupling measures aimed at
industrial waste and the expected continued shift towards a service based economy.

Another estimate (Oakdene Hollins 2005) of future arisings used information from four Regional
Assembly Strategy reports54 to estimate that commercial and industrial waste arisings in the UK would
increase from 83 million tonnes in 2001 to 94 million tonnes by 2020 (based on Environment Agency
data for 1998/99). This is equivalent to an average growth rate of 0.8% per year for the overall waste
stream, which is lower than the estimated average growth rate of 1.4% determined by the REEIO
model.

Other projections (ERM 2005) of future waste arisings used an average annual growth rate of 2.0%
from 2005 to 2020 for commercial and industrial waste. However, it is considered unlikely, due to both
continuing waste minimisation activities and planned future increases in landfill tax, that commercial
waste would grow at 2% per year between 2006 and 2021. Consequently, a base-case growth rate of
1% per year for commercial and industrial waste would appear reasonable for predicting future
arisings. This is equivalent to an average growth rate of 1.5% per year for commercial waste, and an
average growth rate of 0% per year for industrial waste.

In order to assess the sensitivity of different growth rates on the amounts of waste, scenarios for
higher and lower growth rates than those used in the base case scenario were developed. These are
shown in Table 15.

Table 15: Range of forecasted growth rates

Current (base case) forecasted Lower growth Higher growth
growth rates rates rates
MSW 1% per year 0.5% per year 2.0% per year
Commercial waste 1.5% per year 0.5% per year 2.5% per year
Industrial waste 0.0% per year -1.0% per year 0.0% per year

Construction &
demolition wastes

0,
0.5% per year 0.0% per year 1.0% per year

The rationale for the lower growth rate assumptions is as follows:

T MSW 1 Waste minimisation initiatives are more effective than the base-case scenario at
reducing waste arisings per household

1 Commercial waste i Waste minimisation initiatives reduce arisings from business
Industrial waste T Reduces due to a reducing level of industrial activity

1 Construction and demolition waste i No change in current arisings

The rationale for the higher growth rate assumptions is as follows:

T MSW i Waste minimisation initiatives are less effective than the base-case scenario at
reducing waste arisings per household.

 Commercialwastei | ncreases at 2.5% per year due to
activities because of a higher level of GDP.

9 Industrial waste i No change as any increase in activity due to a higher level of GDP is
balanced by waste minimisation activities.

** East Midlands, East of England, South East and North West which, between them, are estimated to account for about 40% of
overall arisings
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1 Construction and demolition waste i Increases at 1% per year due to a higher level of building
activity because of a higher level of GDP.

The actual growth rate for each stream to the year 2020 is very likely to be between the lower and
higher growth rate scenarios. A statistical add-on (@RISK) has been used to model 10,000 potential
growth rates between the minimum and maximum values for each waste stream in one Region in
order to determine the arisings in 2020. The baseline points for the predictions were based on an
Environment Agency analysis which found that the relative standard error® in the 1998/99
Environment Agency survey data was >12%. The relative standard error in the 2002/03 survey data
was 9.6%. Consequently this range was used as the base point for projections of future waste
arisings.

arisings
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Trade Associations

Trade Associations are likely to collect data on the amounts of material that is recycled. A number of
Trade Associations were contacted to determine the data they collect. A summary of their responses
is shown in Table 16.
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Table 16: Data collected by Trade Associations

Paper Confederation of They collect data for the UK. Members (estimated to represent 95% of the paper market) provide monthly data on
Paper Industries use by paper mills in the UK, and the CPI obtains monthly export data from HMRC (6 categories in Chapter 47 of
the harmonised code).
They provide data to WRAP.
Glass British Glass Most of the glass which is recycled is packaging. They also collect data on flat glass, which is recycled (only two
plants handle this). Data is also collected on glass imports56, but not on glass exports.
They supply data to WRAP.
Metal British Metals The BMRA request yearly data from all members (they estimate that these cover 90-95% of all companies) on the
Recycling amounts of metal that they have handled in the last 12 months. However, they have no data on the sources of
Association metal that this covers.
Enthoven, which recycles lead/acid batteries, is not a member of BMRA.
BMRA also obtain monthly data on imports and exports i this is based on customs and excise data.
Data are provided to Government officials if they request it.
Plastic British Plastics BPF currently only collect data on PVC and expanded polystyrene (these are areas with current initiatives). Data for
Federation other polymers are obtained from other sources (Defra, WRAP).
Packaging Films Most of the material, which is collected, arises from back of store at retailers. The PFA estimate, based on
Association discussions with retailers and members, that about 300,000 tonnes per year of plastic film is collected in the UK (no
breakdown by country). Most of this is sent to China for recycling.
Food Food and Drink They estimate that their Members represent 70-80% of the activity in this sector. They have not previously collected

Federation

any data on arisings and recycling from their Members. However, following the launch of an initiative to send zero
food and packaging waste to landfill by 2015, they are starting to collect this data, and will produce a baseline during
2008 which will be used in assessing progress towards meeting this target.

% UK trade data for 2006 for cullet and glass scrap shows that imports were 90,000 tonnes and exports were 136,000 tonnes.
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Compost

Composting
Association

The Composting Association (CA) obtain data on the amounts of material composted through surveys of
composters. These are currently funded by WRAP. The results from the 2005/06 survey were published in
February 2008, and the 2006/07 survey is due to start in April. Yearly surveys will continue to be conducted if
funding for them is provided.

There are about 2,500 exempt composting sites, and between 400 and 500 permitted sites. The CA estimate that
the exempt sites process about 40% of the material, which is composted.

About 60% of composters are members of the CA.

Additional data could be collected through the PAS100 certification scheme, particularly if composters had to
provide data on input tonnages. However, not all composters produce PAS100 compliant compost.

The CA would like exempt sites to supply data on the amounts of material processed to the EA; the main reason for
this is that these sites can demonstrate that they are operating within the terms of their requirements.

Wood

Wood Recyclers
Association

The wood recycling industry is a relatively new industry in the UK, and the Wood Recyclers Trade Association was
only established in 2002. They have conducted limited surveys, but many companies are small and are thus
reluctant, for commercial confidentiality reasons, to provide data on the amounts of wood that they handle.

They estimate that about 1.8 million tonnes of wood was recycled in the UK in 2006 (of which 1.2 million tonnes was
used for manufacture of chipboard). The added value uses sector (animal bedding, mulches, etc) is expanding. No
data is available on the source of the material (MSW, C&l or C&D).

Chemicals

Chemical Industries
Association

The Chemical Industries Association (CIA) collects data on the amount of hazardous waste that Members handle
(there is a CIA target to reduce the amount of hazardous waste produced). However, they do not collect data on
either waste arisings or total amount of material recycled. Some data is available through the Pollution Inventory.

The conclusions drawn for the responses to a consultation in 2006 on the UK Pollutant Release and Transfer
Registers (PRTRs) 2006-2008 indicate that there will not be a requirement to report releases to land resulting from
6l and treatment resulting in benefit to agriculture
limited to the requirements of the European PRTR Regulation.

AEA Energy & Environment
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Trade Associations collect and report data for the UK. Information on amounts recycled in England
and Wales may not be available, but could be estimated using population data (2001 census data
shows that the population of England and Wales was 88.5% of the population of the UK in 2001).

The data, which are collected by the Trade Associations, shows the total amount of material, which is
recycled. Consequently, in order to determine the amount of material recycled which arose from C&l
sources, it will be necessary to subtract the data on amounts (using information from WasteDataFlow)
of MSW, which have been recycled. The resulting figure will also include any material arising in C&D
waste, which was recycled, but these are likely to be very small for most categories (the main
exceptions would be wood and flat glass).

From the Environment Agency 2002/3 survey it was estimated that about 17.5 million tonnes and
about 11.1 million tonnes of industrial and commercial waste respectively was recycled. The major
components of these were grouped as non-metallic (mainly paper and card), mineral wastes (wastes
from metal manufacture and ash from coal-fired power stations), animal & plant, and metallic wastes.
The responses from the Trade Association representatives indicate that reasonable data on recycled
amounts can be obtained for paper, metals, glass; some data (but incomplete) can be obtained for
wood and compostable wastes; for plastics, data exist for amounts of packaging plastics recycled.
Data are also collected on the amount of power station ash, which is recycled, but current data on the
amount of food and chemical waste, which is recycled, is limited. However, in order to estimate
amounts of C&l waste materials recycled it would be necessary to deduct the amounts of MSW-
derived materials recycled. Thus, whilst it can be argued that the major materials could be covered
utilising data on recycling from Trade Associations, the overall situation remains incomplete.

4.8 Waste protocols

Uncertainty over the point at which édwastebd is fully
some materials have continued to be controlled under the EU Waste Framework Directive. Thus, in

order to provide more certainty, to stop materials being landfilled unnecessarily and to increase the

use of waste as a resource, the Waste Protocols Project has been set up by the Environment Agency

and WRAP. The aim of this is to produce a quality protocol for a range of materials which defines the

point at which waste may become a non-waste product or a material that can be either reused by

business or industry, or supplied into other markets, and thus enable recovered products to be used

without the need for waste regulation controls if they have been recycled to a certain standard. The

Protocols Project has already issued protocols for two materials (compost and blast furnace slag) and

is currently considering a number of other materials.

One material for which a Quality Protocol is being developed is Pulverised fuel ash (PFA) produced by
coal fired power stations. The total guantity of PFA which is produced in the UK is at least 6 million
tonnes per year, and it is estimated®’ that about 50% of this is currently being recycled. As power
stations are PPC regulated, then data on the total arisings of ash are recorded, but this may not list
the amount, which was recycled.

The reclassification by the Waste Protocols project of slag from iron and steel production as a by-
product means that it officially ceased to be regarded as a waste in 2006. The Environment Agency
now estimate that slag production from iron and steel making fell from 3.6 million tonnes in 1998/9 to 3
million tonnes in 2002/3, and to 1.3 million tonnes in 2006. As these facilities are regulated under
PPC, data on any of the slag produced which is regarded as a waste should be available through the
output codes.

The issue that needs to be considered is ewvlbetimer a wa
order to be classified as a non-waste product can still be counted as a waste which is recycled. If this

material was not counted as a waste, it would reduce overall waste arisings (which would contribute

towards a waste reduction target), but it would also reduce the amount of waste that was recycled

57 United Kingdom Quality Ash Association, http://www.ukgaa.org.uk
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(which would be a negative contribution towards a recycling target). However, if the waste is being
processed in order to improve the potential for it to be recycled, then it seems reasonable to assume
that it is still a waste, particularly as any material that is not recycled would be counted as a waste
when it was landfilled.

Part BT CD&E Data
4.9 Landfill Indicator

A clear definition of this indicator shhtdsddpabiteth e
as waste at permitted | andfill sitesd. This is
landfill can be used for engineering and capping purposes and not deposited as a waste; i.e. 1.9
million tonnes for engineering and 320,000 tonnes for capping in 2005.

The RATS system can be used to determine the amount of CD&E waste landfilled by recording the
input of waste to landfills by using the A codes and by matching relevant EWC codes- which are in
Appendix B. The Hazardous Waste Database should also be used for this approach (this data is
already produced by the EA). This approach provides good quality and timely data. It is recommended
that this EWC mapping is reviewed regularly and aligns with the data provided by the EA for the
recovery and landfill of hazardous waste. In terms of overall tonnage, this estimation method based on
EWC codes shows that 28.9 million tonnes of CD&E waste were sent to landfill in 2006. One small
issue with using this approach is the possibility of double counting i.e. waste may be transferred from
one landfill to another before being disposed of meaning it may be counted twice. However it is likely
that the figures would be very small i the AEA EWC mapping showed that is was in the region of
73,000 tonnes i.e. 2.5% of the overall CD&E waste being landfilled.

This approach would not provide an accurate picture of how much inert and non-inert waste is being
landfilled which is an important policy issue. For instance, this method shows that 19% of the waste
could be inert (5.5 million tonnes) and 75% could be non-inert (21 million tonnes). This is likely to be
an underestimate of the amount of inert waste as inert waste may be present in the non-inert fraction.
This is because mixed loads may be going to landfill and recorded as such even though there may be
a high proportion of inert CD&E waste within that load. However, data could be obtained relatively
easily for the amount of inert CD&E waste entering inert landfills by using the appropriate R&D code.

If it is deemed appropriate, to gain a true picture of inert and non-inert waste then it is recommended
that the EWC codes for C&D wastes are mapped further to differentiate between inert, non-inert and
hazardous waste. The inert fraction should then be cross matched with the CLG survey (an estimated
10.2 million tonnes to landfill in 2005); an assumption could be made that the difference is the non
inert waste fraction (based on appropriate EWC codes).

The EWC mapping approach would also not be able to distinguish if the CD&E waste has come from
demolition, excavation or construction activities. If this level of detail is required (it may help in terms of
formulating policy options) then again a cross reference of the RATS data could be made with the
CLG survey which clearly defines the amount of excavation waste being landfilled and also with the
National Federation of Demolition Contractors (NFDC) data which shows the amount of demolition
waste being landfilled. An assumption could be made that the remainder is from construction activities.
However in the medium to longer term if a breakdown by construction activity and inert and non-inert
waste is required then modelling from data collected through Site Waste Management Plans (SWMPSs)
is recommended as providing better data.

4.10 Reused, Recycled & Composted Indicator

There are a number of difficulties with obtaining data for this indicator as using one source of data
doses not provide overall coverage for CD&E waste; therefore it is recommended for at least in the
short term that a number of data sources are utilised; although this means there may be an issue with
double counting.
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In terms of reuse, then data can be used from Salvobds
terms of the amount and type of materials entering the salvage market. The data will have to be

extrapolated or repeated to obtain an annual picture. This data is not likely to be captured elsewhere

as the reclamation and salvage industry currently fall outside the scope of the waste management

licensing regime; although this raises an issue of whether the information should be used at all. Some

work will have to be carried out in terms of ensuring all the data is provided in tonnages and to

account for a year on year variation.

In terms of the reuse of materials onsite then this may be covered by an appropriate exemption; but
the amounts may not be. There may also be other instances where materials are reused on site e.qg.
the use of construction offcuts which would go unrecorded; however this is likely to be a small fraction
In the medium to longer term, analysis of SWMPs data should provide a better picture of reuse
activities as larger projects have to report against this.

If the waste arising from construction product manufacturers is to be included in the CD&E waste
indicator then it is recommended that Defra work with the Construction Products Association (CPA) as
they currently produce a key performance indicator related to how much waste material have been
reused within the manufacturing process; this type of data would not appear elsewhere.

Furthermore for the reuse indicator, it is important that Defra define clearly what reuse actually is and
provide clear guidance; in the construction industry, reuse and recycling are seen as interchangeable
terms.

For the recycling indicator, the Hazardous Waste Database provides good data for CD&E wastes; it
would beneficial to review the EWC codes relating to CD&E waste.

The data collected by the NFDC from their members provides a good picture in terms of the amount of
hardcore that is currently being recycled for demolition activities. This data could be extrapolated to
cover the whole industry and a factor for non-hardcore waste could be added. Data from Wales would
have to be disaggregated. This would provide data in the short term; it is recommended that Defra
liaise with the NFDC for them to extend their annual survey to cover non-inert waste; the NFDC have
indicated that they may be willing to do this and could link in with SWMPs; the NFDC data could feed
into the Waste Data Hub.

For inert waste (originating from excavation and construction activities) then the CLG survey
represents the best source of data in terms of their survey on operators of recycling crushers and
screens and for their survey for landfills (i.e. waste being beneficially reused at landfill sites). This
data source should continue to be used in the short and medium term; however it will be important to
disaggregate the NFDC data (the CLG survey assumes that NFDC members are currently responsible
for 72% of all demolition and excavation waste being recycled).

It is questionable whether data from exemptions for CD&E waste predominantly Para 9A (allows the

spreading of selected wastes on land) and Para 19A (allows the selected wastes on land) should

appear within the O6recycledd indicator. I n addition t
mean that in the medium term, less CD&E waste will be exempt meaning that it should be covered

under the permitting system ie.from October 2009. However in the short term it is recommended that

another survey (using the WRc methodology) is undertaken on relevant CD&E waste exemptions to

obtain data. Alternatively, data obtained from mobile screeners and crushers could be utilised.

Discussions should also be held with CLG as they undertake an analysis as part of their larger survey

on exempt sites.

London Underground and Network Rail appear to have good data in relation to the recovery of spent
railway ballast and the companies should be contacted by Defra to obtain relevant information.

In terms of the non-inert waste fraction arising from construction activities (non inert waste from

demolition has been discussed) then a short term approach would be to model the proportion of waste

being recycled using industry agreed recycling figures for these materials (these have been agreed

from industry consultation on BRE&6s Green Guide to Sp
total amount of non-inert waste arising from construction activity is discussed for the waste arisings

indicator. In the medium term it is recommended that SWMP data is collected, utilised and modelled.

One recommendation would be to look at the scope for revising the SWMP Regulations 2008 (a
review due in 2010) to require data to be submitted. However, there are a number of issues related to
this which are not easily resolved which include:

1 Companies will have set up their own systems for SWMPs and may be using different
templates and data collection techniques making it difficult to aggregate and compare data
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1 Removing the flexibility for companies in producing SWMPs
1 Administration burden on companies on submitting data
1 Administration burden on EA/Local Authority in terms of collecting data

For compost it is recommended that the composting survey produced by the Composting Association
is utilised; however this may not be able to give a break down by CD&E and C&I. Composting of
CD&E waste however is likely to be fairly limited 7 it could be an option for vegetation being cleared
from a site or for certain canteen waste arising from site; it is suspected that no other wastes would be
composted in any significant way.

4.11 Waste Arisings Indicator

An approach recommending a number of data sources is similarly recommended for this indicator.
Ideally this indicator could be calculated from the amount of waste that is landfilled, reused,
recycled/composted and recovered; however as the discussion on the reuse and recycling indicator
has shown t haerage. Therafdrd a nfimbér bf data sources are recommended to be
combined to provide an overall picture.

For the short term, the following data sources

I Use the hazardous waste database to record the amount of CD&E hazardous waste arisings
(mapping relevant ECW codes)

1 Use the BiGRec survey data to establish the amount of materials being reclaimed (in 1998
3.3. million tonnes of waste were reclaimed)

1 Undertake a survey (or use the previous survey) for CD&E waste that is exempt

Use the NFDC data and add a factor for non-inert waste to establish total waste arisings for
demolition

1 Use the CLG survey for inert waste data arisings (minus the demolition data) i this will also
cover excavation waste

1 For non-inert waste arising from construction activities, use BRE benchmarks for the type and
amount of waste produced by construction project and extrapolate this data using project data
(i.e. value of construction projects) which is produced annually as part of the BERR
Construction Statistics Annual.

In the medium term, it is recommended that data from SWMPs is collected and analysed as all
projects covered by the Regulations have to forecast the amount of waste produced and provide
actual data. As discussed early this could be undertaken through revising the Regulations but there
are number of problems related to this; it may be preferential to collect data from systems that are
already in place such as BRE&s SMARTWaste Pl an
industry.

In terms of a longer term approach, the all embracing system proposed would also be suitable for the
CD&E waste indicators; although this would not cover all CD&E waste e.g. waste that is being
reclaimed, waste that is being used within a manufacturing process and waste that is beneficially used
at landfills. It would also not provide data in terms of the actually activity i.e. construction, demolition
and excavation; therefore we would recommend that SWMP data is still used. SWMP Regulations do
not cover all construction projects so some extrapolation would still be required.
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5 Objective 417 Recommendations

Whil st the future developments already in hand (GOR,
have been examined during this study, we have focused our recommendations for addressing the
indicators through improvements that would be required to existing data reporting systems.

However, we recommend that DEFRA monitors closely the development and outcomes from these

initiatives. We recognise the potential for complementarities between GOR (focused on sites/facilities

returns) and duty of care electronic waste transfer notes (focused on the waste flows). However, it is
difficult for AEAtopre-j udge what the | ikely benefbeheorethd o6el ectr on
scoping and the trial is completed.

5.1 Landfill Indicator

If the indicator for waste which is landfilled is defined as:
fiwaste which is landfilled at sites which have an

then the RATS system on input of waste to landfills provides high quality data on this. A preliminary
mapping exercise has demonstrated that the amounts of MSW, C&l and CD&E waste, which were
landfilled at these sites, can be determined. However, there will be a need to reassess the mapping
methodology year-on-year, and make refinements as data from other sources improves (e.g. WEEE
data is very likely to improve gradually as experience of the WEEE Regulations is gained).

The issue of double counting will also need to be resolved, as, for example, waste which is input to
one landfill site may be transferred to a second landfill site for disposal. The level of potential double
counting could be minimised if completion of the output fields on the waste return was strongly
encouraged or made mandatory.

5.2 Reused, Recycled & Composted Indicator

The difficulties in obtaining data on the amount of waste which is reused suggest that it may be better
to redefine this indicator as a ARecycled or Compost e
acceptable from the viewpoint of waste policy.

The current collection of data by the Environment Agency on the amount of waste, which is recycled,
is limited:

1 Very little data is collected on amounts of waste which are recycled at PPC permitted facilities
(although data on the amounts of packaging which is handled at approved facilities is
obtained)

1 No data (apart from amount of packaging) is collected from recycling facilities which are
permitted by Local Authorities

1 No datais collected on green list waste which is exported for recycling

1 Some waste is composted in facilities, which are exempt from waste management licensing.

Many Trade Associations already collect data for their own purposes/interests using the following

sources; members which operate facilities which are either permitted by the Environment Agency or

Local Authorities, surveys of operators of exempt facilities, and import/export data from HMRC.

However, whilst good quality data are collected for some materials, the quality of the data collected for

some other materials is currently poor. The data reported by the Trade Associations will generally be

for the UK and cover material from both MSW and C&I sources, and thus this will require further
processing to determine amounts of C&l waste recycled in England.

The use of trade association data (medium/good data) can provide a short/medium term stop gap, but,
ideally the Environment Agency systems should collect all of this data. Changes to the data reporting
requirements for PPC facilities will enable information to be obtained on the amounts of waste, which
these facilities handle, and it should be possible to obtain import/export data for all recycled materials
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from HMRC. Collection of the remaining domta wil hav
I ndustryé, but encouraging industry to use electronic
5.3 Waste Arisings Indicator
The total amount of waste, which is produced, can be defined as:
arisings = landfilled + recycled/composted + recovered
(the amounts of material which are recycled/composted or recovered include net exports).
The Environment Agency currently collects some data on the amount of waste, which is recovered (for
example, from PPC permitted energy from waste facilities).
Currently, there is no on-going work being done by the Environment Agency on updating their 2002/03
waste factors. Another national C&I survey would be expensive and take considerable time to plan,
conduct and produce results. Therefore, our short/medium term recommendation is to continue with
targeted mini-surveys to review the waste factors and produce waste estimates based on these
revised factors. As better data on amounts of waste which are handled at facilities are obtained (for
example as PPC facilities begin to provide input data), Defra could compare arisings estimates with
calculated arisings on a year-by-year basis as a) a sense check, and b) to gain experience and refine
the calculation methodology in advance of the fiall en
The longer term solution to collecting data which can be used to determine waste arisings (and also
waste recycled/composted and waste landfilled) is to move to a system which tracks all wastes at all
points from source to final disposal, recycling, recovery or export (for recycling). In order to be able to
do this, such a system will need:
1 More fields on the waste return i completion to be mandatory
I To accept electronic returns (e.g. by GOR) only
I To cover not only existing permitted facilities/sites but also PPC facilities, more exempt sites,
Local Authority regulated sites, and importers/exporters of wastes.
In order to track waste movements, the following information could be proposed as a minimum:
Origin LA code (drop down list)
EWC code Drop down list
Tonnes (may need conversions)
Waste Inputs From another permitted Y/IN
ilitv?
Facility? Permit No. & Postcode (drop down lists)
If Yes: Provide sector split (MSW, C&l, C&D)
If No:
Facility/Site Name Text
Address Text
FaC|I|ty/$|te Postcode (validation check needed)
Information
Permit No. Permit No.
Type of Facility Pull down list (EA Destination Facility Type®®)
EWC code Drop down list
Waste Outputs .
Tonnes (may need conversions)
®We would suggest removing the é6Unknowndé entry and replacing it with O6Expor
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Destination LA code (drop down list)
Destination Facility type Drop down list
Period Q1, Q2, Q3 or Q4
Time Period
Year Calendar year

In order to be able to track all waste movements, the above data requirements would have to be
mandatory and such returns would be required not only from existing permitted facilities/sites, but also
PPC facilities, exempt sites, Local Authority regulated sites, and importers/exporters of waste. Thus it
should be possible to track waste from origin to final disposal, recycling or recovery. It should also be
possible to map each EWC code to a sectoral (MSW, C&l, CD&E) split from an analysis of the total
arisings of each EWC code. This split could then be allocated throughout the system.

Clearly, the extra data requirements could be a potential burden on the data providers. Whether or

not this burden is significant could be determined through a feasibility trial. Given the use of electronic

returns and multiple pull down menus to facilitate data entry, we believe that the extra burden may not

be too onerous. However, the optionofsett i ng -ma nde sé6 | evel for mandatory
compensate for any unnecessary burden imposed on small enterprises.

From analysis of the completed returns, the waste indicators could be calculated as follows:
Waste Landfilled:

For landfill sites only, amounts landfilled would be the sum of all waste inputs to landfill less the sum
of the outputs from landfill sites having accounted for any double counting due to output amounts
destined for landfill.

The mapping of EWC codes would be used to estimate sectoral breakdown.

Waste Recycled/Composted

We have assumed that composting sites would be categorised as recycling facility types. (Note: an
MBT plant producing a low grade compost output is currently considered to be recovery. Therefore,
an MBT plant should be categorised as a treatment facility type).

For recycling sites only, amounts recycled/composted would be the sum of all waste inputs to the
recycling sites less the sum of all waste outputs from those sites.

Again, mapping of EWC codes would be used to estimate sectoral breakdown.

Waste Arisings

Amounts arising would be the sum of the waste inputs for all inputs that did NOT come from another
facility/site.

The mapping of EWC codes would be explicit for these inputs (as opposed to allocation through the
system).

I'n order to achieve this 6alll embracingé system, ther

1. More fields are required on the existing waste return. And completion of these fields needs to
be mandatory. This would very likely require regulatory changes but the burden on small
enterprises could be -ml hemiadeldebgl skeoti mgndabtdey
up factors would need to be estimated to account

2. To accept electronic returns (e.g. by GOR) only. Given the widespread access to the internet,
this should not be too onerous a requirement. (Note: GOR may also be required to
accommodate other data sources such as Annex VII green list waste export forms).

3. To cover not only existing permitted facilities/sites but also PPC facilities, more exempt sites,
Local Authority regulated sites, and importers/exporters of wastes. The inclusion of importers
would be necessary to account for waste not arising in England and Wales.
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4. Mapping of inputs (i.e. wastes NOT from another facility) to estimate the sectoral breakdowns
by EWC code. (Note: WDF can be used as a cross-check for MSW or to provide a direct
estimate).

5. Sufficient computing and data storage capacity, and the software development for data
reporting against the WS2007 waste indicators.

6. Need for an auditing system and an enforcement/chasing system to ensure timely and
comprehensive completion of returns.

The barriers to such a system should not be under-estimated and would include the burden on
respondents, legislative changes and the demand placed on the monitoring authority. It is for
government to collectively decide whether the quantitative and qualitative costs outweigh the benefits
in data capture.
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6 Objective 51 Action Plan

Waste Strategy 2007 sets a number of targets, and the Waste Data Strategy will need to deliver the

key data required for monitoring progress towards meeting these targets. Data will also be required in

order to meet the EC6s waste st atuiredatdteberepodggor ti ng r eq
every two years). The proposed action plan outlines how these requirements can be met in the short,

medium and long term.

Our recommended Action Plan has also been developed taking into consideration the initiatives
already in progress. It is important that these are closely monitored for their potential to add value to
our proposed all-embracing system as they are effectively addressing the problem from a different
perspective.

6.1 Short Term (0-2 years)

6.1.1 C&l Data

The short term covers the period to the next reporting of data to Eurostat i data for the 2008 reference
year are required by 30" June 2010.

A good definition of each of the waste strategy indicators will be required in order to identify all of the

data that needs to be obtained in order to report on it (a definition of recovery may also be required as

part of this process). This wil/l enable the protocol
system which minimises the burden on industry to be developed.

The sources of data for each of the three indicators are:

1 Landfill indicator i Use the RATS data (having removed double counting) for landfill sites and
use mapping (with refining of the mapping methodology) to estimate the sectoral breakdown.

1 Reuse, recycling, composting indicator i make use of trade association data for import into
the WDH to address the gaps in recycling data within the RATS data. Sectoral breakdown
would not be possible, but could possibly be estimated approximately from the EWC mapping
exercise for the landfill indicator.

1 Waste Arisings i in terms of primary data collection, conduct targeted mini-surveys to review
and estimate waste factors (which could be compared with those determined in earlier surveys
to estimate factors for future years).

With regard to collecting data from local authorities, we recommend that Defra explore scope for
synergies in relation to current air quality data collection handled through the annual LA-PPC/LA-IPPC
statistics survey and separate annual E-PRTR (European Pollutant Release and Transfer Register)
survey.

6.1.2 CD&E Data

The CD&E waste target being adopted (half the amount of CD&E waste diverted from landfill by 2012
compared to a baseline of 2008) requires a baseline to be measured against for 2008. These steps
therefore represent how to obtain this baseline and other reporting for the next two years.

Firstly a clear definition should be developed and agreed of what is actually meant by each indicator

(and therefore what should and should not be included). This is most important for the CD&E waste

reused and recycled/composted indicator. Secondly it is necessary to agree with policymakers what

should the CD&E waste actually cover i.e. should it also cover waste from construction product

manufacturers who clearly see themselves as part of the construction sector. Thirdly, it is important to

define if the indicators should include information o
waste management licensing regime e.g. data from reclamation and salvage.

Decisions also should be made in terms of how much detail the indicator should provide; for instance
the landfill indicator can be obtained relatively easily from the RATS database but further work would
have to be undertaken to be able to define what waste is inert and non-inert for instance. It is also
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beneficial to show data by the type of activity e.g. construction, excavation and demolition although
again further work would have to be undertaken.

As a number of other datasets are recommended to be utilised then Defra need to have a dialogue
with those that own the data; this currently includes:

1 CLG i requirements for next survey and timelines; review methodology
1 NFDC 1 develop non-inert waste factor and discuss possible revisions to the survey

1 BRET discuss use of benchmarks and data from SMARTWaste Plan (free online SWMP tool);
obtain recycling rates for non-inert construction waste

1 CPAT discuss potential of using data from manufacturers i.e. waste produced and used in the
manufacturing process

SALVO i discuss the use of the BIGRec survey and continuation of survey

London Underground and Network Rail i discuss the use of data related to spent railway
ballast

In terms of the three indicators then specific actions are as follows:

1 Landfill i review the EWC mapping for CD&E wastes and use agreed mapping for the RATS
data by A code for landfill sites; use EWC mapping for the hazardous waste database for
landfill sites; if agreed then break down the data by inert and non-inert and by construction
activity by mapping EWC codes to inert and non-hazardous

1 Reuse, recycling, composting i establish mechanism for using the BIGRec survey, use survey
data for exemptions or undertake a new one (if appropriate) and decide on appropriate
exemptions, develop a factor for non-inert waste for demolition (in conjunction with NFDC),
engage with London Underground and Network Rail to obtain data, obtain recycling rates for
non-inert wastes and undertake modelling

1 Waste arisings i undertake modelling and statistical analysis using BRE benchmarks and
BERROGs Constructi on Sineattonstractioo sastd nsa nea@mhmehded n on
surveys

In addition, it is recommended that a dialogue is held with Defra Waste Management Unit in terms of
inputting into the review of the SWMP Regulations and any possible additional requirements for
collection of data.

6.2 Medium Term (2-5 years)

6.2.1 C&l Data

The medium term covers the pilot scale testing and th
collection system.

The sources of data for each of the three indicators are:

Landfill indicatori RATS and mapping (as before for O6short te
Reuse, recycling, composting indicator i use of trade association data plus extrapolation

checks from available electronic returns

1 Waste Arisings i in terms of primary data collection, continue with targeted mini-surveys to

review and estimate waste factors. Development of a calculation methodology, which uses

both waste factors, derived from the short term survey and the available electronic returns.

f
f

A further survey to determine waste arisings factors may be required in year four, but the need for this
will depend on both the assessment of the findings from previous surveys and the amount of
additional data which is being collected (for example, all PPC facilities should be providing input data
by year 4).
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6.2.2 CD&E Data

Medium term actions mainly relate to devising a methodology for collecting data from SWMPs and
then subsequent data analysis and modelling. For each indicator

1 Landfill i use same methodology as short term, review mapping and avoid double counting by
making the output field mandatory on waste returns

1 Reuse, recycling, composting indicator i use of SWMP data (once methodology has been
agreed) 1 for reuse, recycling and composting of non-inert wastes; continue to use CLG inert
survey data; undertake a survey on the revised exemptions covering CD&E waste (if
appropriate); fund a further BIGRec survey.

1 Waste Arisings i use a modelling approach from SWMP data

6.3 5 Year Timeline

The activities identified f or progressdiemprcwagds danadakltrieval sys
in the table below illustrating our recommended timescales for implementation. Clearly, this time

framewaork will require modification in line with experiences gained from the earlier stages if these

have a significant impact on the progress of the data system development.
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Table 17 - Proposed Action Plan

Action

Short term actions

Defintion of indicators (clarification of data for measurment)

Dialogue with CDAE Data survey providers (e.g. CLG, NFDC, BRE, CPA etc.)
Revigw EWC mapping technigue for CO&E wastes and C&l wastes

Use RATS data for Landfill indicator determination

Usze Trade Association for Recycling/Composting indicatar

Establish mechanism for using existing CDSE survey data for recyclingfcomposting indicator and monitor
Extrapolate electronic returns for consistency checking Recycling data

Mini surveys to confirm waste factors for key wastes

Continue estimsting waste atisings from waste factors (updsted)

For CD&E, modelling and statistical analysis on benchimarks and surveys

Cost Benefit Analysis of solutions for indicator determination

Development actions

Devize methodology for collecting data from Site Waste Management Plans for CDAE
Monitor progress of GOR introduction

Monitor progress of EPP permitting

Monitor progress of exemptions inclusion (of 94, 13 and 198)

Al PPC permits providing input deta

Monitor options developed by Defra following TFS consuttation e.g for green list waste such as a registration scheme
Estimate funding for Environment Agency to collect Annex VIl forms for ALL waste shipments
Estitnate costs of obtaining data from LA regulsted stes

Extend licensing requirements to exempt sites

Extend licensing requirements to include reprocessor sites

Extend data reporing from LA reguisted sites to the Ervitonment Agency
Alternative 'Complementary activities

Monitor Waste Protocols studies and outcomes on when waste is waste

Monitor progress of RTAB Trial in ME Redgion

Monitor progress and outcomes of e-DoC scoping

Monitor progress and outcomes of e-DoC SE Trial

Monitor propozed roll-out of e-DoC Trial

Revigwy options for complementing 'all embracing system'
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