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1 INTRODUCTION

This document contains the proposal for South African air emission standards (AES) for the
co-processing of general and hazardous waste as alternative fuels and raw materials (AFRs)
in cement kilns. The proposed standards were developed as part of the Department of
Environmental Affairs and Tourism’s (DEAT) National Policy Development Process for High
Temperature Waste Incineration, and AFR Co-processing in Cement Production. The main
objectives of this project are as follows:

e Development of a national policy statement on general and hazardous waste treatment /
destruction through high temperature thermal technologies, in consultation with provincial
environmental departments and other stakeholders;

o Development of a detailed, technical sector guideline specific to the co-processing of
selected general and hazardous waste streams as alternative fuels or raw materials
(AFRs) in cement production, in line with the above policy;

e Providing technical support and comments to provincial environmental departments
through the joint review and consideration of current EIA applications for the use of AFRs
in cement kilns; and

o Development of detailed technical and procedural EIA review guidelines for applications
for the use of AFRs in cement kilns and similar technologies.

The proposed emission standards are based on, among others, the findings of a number of
literature reviews conducted as part of the project, consideration of international best practice
and best available technology, international emission standards, and the current South
African context in terms of existing cement kiln technology, existing emission standards and
permits.

The proposed emission standards would be formalised in terms of Section 21 of the National
Environmental Management: Air Quality Act (NEMAQA), and will accordingly be presented
as recommendation to the current DEAT AQA Implementation Project for incorporation into
the Listed Activities and Minimum Emission Standards Programme (in line with the ‘National
Air Quality Management Framework’ (DEAT, 2007a)).
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2 METHODOLOGY

2.1 LEGISLATIVE FRAMEWORK

2.1.1 Listing of Activities and Setting Standards

It is proposed that emission standards in this document be formalized in terms of Section 21
of the NEMAQA, which provides for the listing of activities resulting in atmospheric
emissions:

(1) The Minister must, or the MEC may, by notice in the Gazette —

(a) publish a list of activities which result in atmospheric emissions and which the Minister
or MEC reasonably believes have or may have a significant detrimental effect on the
environment, including health, social conditions, economic conditions, ecological
conditions or cultural heritage; and

(b) when necessary, amend the list by -
(i) adding to the list activities in addition to those contemplated in paragraph (a);
(ii) removing activities from the list; or
(iii) making other changes to particulars on the list.

(2) A list published by the Minister applies nationally and a list published by the MEC applies
to the relevant province only.

(3) A notice referred to in subsection (1) —

(a) must establish minimum_emission standards in respect of a substance or mixture of
substances resulting from a listed activity and identified in the notice, including -

(i) the permissible amount, volume, emission rate or concentration of that substance
or mixture of substances that may be emitted; and

(i) the manner in which measurements of such emissions must be carried out;

(b) may contain_transitional and other special arrangements in respect of activities which
are carried out at the time of their listing; and

(c) must determine the date on which the notice takes effect.

2.1.2 Controlled Fuels

Section 26 of NEMAQA provides for the Minister to declare certain substances as Controlled
Fuels, when used as fuel in a combustion process and which may result in atmospheric
emissions. Section 27 further provides for the prohibiting the manufacture, use or sale of
certain Controlled Fuels, and the establishment of standards or specifications for, among
others:

¢ the use of the controlled fuel in combustion processes;

¢ manufacture or sale of the controlled fuel; and

© DEPARTMENT OF ENVIRONMENTAL AFFAIRS & TOURISM; SEPTEMBER 2008 PAGE 4 OF 22



PROPOSED AIR EMISSION STANDARDS FOR CO-PROCESSING OF WASTE AS AFR IN CEMENT PRODUCTION

e maximum or minimum levels or concentrations of the constituents of substances or
mixtures of substances, for the composition of controlled fuels.

The provisions for regulating the use of controlled fuels as contained in Section 27 does not
seem to evidently provide for setting emission standards (particularly compared with Section
21), but rather for setting standards regulating the use up to the point of introduction into the
process, and the composition of the fuel.

In addition, although certain AFRs could be considered to be Controlled Fuels (where used
as alternative energy source and substituting coal), AFR also includes various substances
that would be used as raw materials, thereby substituting conventional mineral materials. It is
therefore believed that Section 27 would not be the appropriate mechanism for the
establishment of air emission standards for AFR co-processing in cement production.
Section 27 may however be applied to set specific requirements pertaining to blended fuels.

2.1.3 NEMA

The National Environmental Management Act (No. 107 of 1998) requires the use of the “best
practicable environmental option” (BPEO) in environmental management; meaning “the
option that provides the most benefit or causes the least damage to the environment as a
whole, at a cost acceptable to society, in the long term as well as in the short term”. The
BPEO comprises the following:

o ‘Best’ — Meaning state of the art, most beneficial or most effective, informed by peer
reviewed local and international literature.

e ‘Practicable’ — Feasible, possible, realistic, workable, practical or viable, informed by
cost-benefit, accessibility, affordability, availability and other information in peer reviewed
local and international literature.

¢ ‘Environmental Option’ — Measured in terms of impact on the environment defined in its
broadest sense.

In line with the above, the European Union (EU) definition of “best available technique” (BAT)
contains three key terms defining the above:

¢ ‘Techniques’ shall include both the technology used and the way in which the installation
is designed, built, maintained, operated and decommissioned,

o ‘Available’ techniques shall mean those developed on a scale which allows
implementation in the relevant industrial sector, under economically and technically viable
conditions, taking into consideration the costs and advantages, whether or not the
techniques are used or produced inside the [country] in question, as long as they are
reasonably accessible to the operator,

e ‘Best’ shall mean most effective in achieving a high general level of protection of the
environment as a whole.
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2.2 APPROACH

DEAT’s Chief Directorate: Air Quality Management and Climate Change (Environmental
Quality and Protection Branch) has embarked on a national NEMAQA Implementation
Process, which includes the listing of activities and setting of air emission standards (AES). A
number of documents have been produced as part of this project through a participatory
process, which had been consolidated into a project Review Report (DEAT, 2007b). The
national process specifically considers case studies related to emission standards in the
United States, European Union and New South Wales (Australia). Some of the key
recommendations from the report and the links (as relevant) with the National Policy
Development Process for High Temperature Waste Incineration and Co-processing of AFRs
in Cement Production, are discussed below.

(1) Adoption of a Phased Approach to Emission Standard Setting

Considering the requirements of the NEMAQA, the experience of other countries, and of
preliminary consultation undertaken with some affected sectors, a stepped approach to
emission standard setting is recommended, comprising among others:

e Consultation with industry, trade bodies and other affected parties;

e Collation of sector guidance documents comprising information on best available
technology, including associated emission standards and monitoring requirements
international BAT documentation and industry-specific information;

e Draft emission standards in consultation with stakeholders for consideration by DEAT.

The current proposed standards forms part of the larger consultative policy process, and has
been developed considering Best Available Technology (BAT) and Best Environmental
Practice (BEP).

(2) Selection of Industry Sector Sub-set for Initial Listing

Based on the conclusions reached in the Interim project, a list of industry types are proposed
for inclusion in the initial list of activities requiring prioritised national emission standard
setting, with industries presently not significantly represented in South Africa to be removed
or noted for subsequent listing and emission standard setting.

The cement industry and waste incineration are included in the list of activities identified.

(3) Restriction of Emission Standard Setting to Priority Pollutants

It is recommended that only those pollutants recognised to pose a potential health threat be
selected for the setting of emission standards for each industry type selected (with the
exception of incineration for which an extended number of substances should be regulated in
line with current local and international experience. Reference should be made to information
on the US, UK and New South Wales (NSW) approaches in the selection of the most
suitable substances to target.

A complete, detailed list of emission standards are proposed in line with international
approach, specifically the EU.
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(4) Adopt Best Available Technology (BAT) as the Basis for Emission Standards

It is commonplace in best practice legislative environments to require that emission
standards take into account best available technologies and ambient air quality limits. In
practice, minimum nationally-set emission standards tend to be based on best available
technology, with the requirement that more stringent emission standards be set at lower tiers
of government taking into account ambient air quality limits. In addition to this, the use of
environmental impact assessments for informing emission standards for new and modified
facilities is widely accepted. This provides a safety net in cases where minimum emission
standards best on BAT are not sufficient to protect local environments. Given that provision
is made in the NEMAQA for the setting of more stringent emission standards by provincial
and local authorities, it is recommended that the national minimum emission standards be
based on best available technology.

The emission limits proposed, based on the European Communities’ Directive 2000/76/EC of
4 December 2000 (‘EC Directive’) on the incineration of waste, are considered to be
stringent, and together with the provisions of the Guidelines for Treatment of Hazardous
Wastes and Co-processing of AFRs in Cement Kilns (Karstensen, 2008), the South African
regulatory framework for this activity would be the most stringent in the world.

(5) Format for Expressing Emission Standards

The NEMAQA stipulates that emission standards “must include the permissible amount,
volume, emission rate or concentration of that substance or mixture of substances that may
be emitted and the manner in which measurements must be carried out”. It is recommended
that emission standards be expressed either as an emission concentration or a performance
standard (i.e. amount of pollutant emitted per unit of activity) or, where appropriate, a
combination of both with the actual concentration or level of performance taken from BAT.
Total masses of emissions permissible can be included in the Atmospheric Emissions
Licenses of Listed Activities.

The proposed standards are given as concentration values for individual elements.

(6) Emission Monitoring Specified on the Basis of Best Practice

The emission monitoring required clearly depends on the nature of the source, the pollutant
and the emission standard. Emission standards expressed as emission concentrations
require direct stack monitoring. The sector-specific monitoring method and frequency should
be taken from the best practice documentation (e.g. EU’s Monitoring BREF). In most cases,
continuous emissions monitoring is prescribed for the larger sources of criteria pollutants as
is typically best practice, with periodic (e.g. annual) testing campaigns stipulated for metals,
persistent organic compounds (etc.).

The standards proposed includes monitoring provisions, such as baseline and continuous
on-line emission monitoring of certain emissions, but would also be subject to the monitoring
and reporting requirements set by the national programme.
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(7) Emission Standards should be varied to account the Age of Facilities

The setting (retention) of less stringent emission standards for older facilities has a place in
the regulatory process of most of the countries considered It is however notable that these
emission standards are not static, but that there are timeframes within which facilities are
expected to meet firmer standards. Generally, the approach adopted is to link required
improvements to major plant modifications and to take advantage of industry cycles. This is
most readily expressed in the NSW regulations where older plants are given five year
timeframes to institute upgrades which will bring them in line with more stringent emission
standards.

Less stringent emission standards are proposed only for a limited number of pollutants and
are valid for a limited time to provide for a feasible transitional period in the implementation of
the EU standards.

(8) Compliance Schedules should be Informed by Industry Cycles

Based on international experience, an effective approach would be to set minimum
timeframes for compliance nationally (taking account of industry cycles), with provision being
made for more restricted compliance schedules to be specified by lower government tiers for
industries within their jurisdictions and/or stricter timetables being negotiated for inclusion in
permits. Typical compliance timeframes, based on the US, EU and NSW case studies would
be 2 to 3 years in the case of new or substantially modified facilities, or 5 to 10 years in the
case of existing facilities, potentially differentiated by age.

The proposed standards provide for a transitional period to achieve compliance, based on
international experience and the South African context (limited to emissions that are not
expected to be significantly affected by AFR co-processing).

(9) Provision for Extensions to Compliance Timeframes on a Case-by-case Basis

Given potential economic implications of emission standards, and mindful that emission
standard setting in SA is unlikely to be based on comprehensive sector-based CBAs (at least
not for the initial group of ‘listed activities’), it is recommended that provision be made for
industries to apply for possible extensions to compliance timeframes.

It is believed that the transitional arrangements provided for in the proposed standards are
reasonable, and no specific provision for exemptions has been included. Any application for
exemptions would be subject to the provisions of the National Air Quality Management
Framework.

(10) Considerations during Emission Standard Implementation

In the implementation of emission standards, best practice necessitates comprehensive
compliance monitoring and enforcement functions and the regular review of such standards
in line with BAT developments. Provision should be made for these functions to be
implemented and maintained after the initial standard setting activity has been completed.

Apart from stringent monitoring requirements included in the proposed emission standards,
the current policy development project would include the development of a detailed
implementation plan for DEAT focussed on interim compliance and enforcement resource
requirements.
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3 EXISTING AIR EMISSION STANDARDS

3.1 INTERNATIONAL STANDARDS

An overview of local and international standards and best practice guidelines for emissions
from waste incinerators and cement kilns co-processing AFR informed the setting of
proposed standards. The two main sets of international standards considered were:

e FEuropean Communities’ Directive 2000/76/EC of 4 December 2000 (‘EC Directive’) on
the incineration of waste, which includes emission limits for incineration in Annex 5, and
special provisions for cement kilns ‘co-incinerating’ waste in Annex 2 of the Directive.

e The New South Wales’ (NSW) Protection of the Environment Operations (Clean Air)
Regulation (30 August 2002), specifically:

- Schedule 3 — Standards of concentration for scheduled premises: Activities and
plant used for specific purposes (Cement or lime production or handling, which
includes specifications for kilns fired on a “non-standard fuel”).

- Schedule 4 — Standards of concentration for scheduled premises: General activities
and plant.

Other standards (e.g. United States and Canadian) and information contained in guidance
documents (e.g. the BAT Reference Document on Best Available Techniques in the Cement
and Lime Manufacturing Industries, (IPPC, 2001)). The consideration of international
standards was focussed on Europe due to, amongst others, relatively recent and detailed
standards on waste co-processing in cement kilns.

The NSW Clean Air Regulation provided additional context and alternative options in the
application of new standards for the specific activity. Specifically, the sets specific limits
based on the age of installations or plants, being divided into 6 groups based on date of
commencement of operations:

e Group 1: Commenced before 1 January 1972, or after 1 January 1972 as a result of a
pollution control approval granted (under the ‘old’ Pollution Control Act 1970) for which an
application was made before 1 January 1972;

e Group 2: Commenced on or after 1 January 1972 as a result of a pollution control
approval granted for which an application was made on or after 1 January 1972 and
before 1 July 1979;

e Group 3: Commenced on or after 1 July 1979 as a result of a pollution control approval
granted for which an application was made on or after 1 July 1979 and before 1 July
1986;

e Group 4: Commenced on or after 1 July 1986 as a result of a pollution control approval
granted for which an application was made on or after 1 July 1986 and before 1 August
1997;

o Group 5: Commenced on or after 1 August 1997 as a result of:
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- A pollution control approval granted for which an application was made on or after 1
August 1997 and before 1 July 1999, or

- An environment protection licence granted under the ‘new’ Protection of the
Environment Operations Act (1997) for which an application was made on or after 1
July 1999 and before 1 September 2005;

e Group 6: Commenced on or after 1_September 2005, as a result of an environment
protection licence for which an application was made on or after 1 September 2005.

The Regulation also includes provisions for the ‘phasing out’ of older groups, by implication
requiring compliance with stricter standards over a period of time (summarised as follows):

e On and from 1 January 2008, any activity or plant that, immediately prior to that date,
belonged to Group 1 is taken to belong to Group 2.

e On and from 1 January 2012, any activity or plant that, immediately prior to that date,
belonged to Group 2 (including any activity or plant previously in Group 1) is taken to
belong to Group 5.

Tables 1 and 2 provides an overview of relevant international air emission standards (or
emission limit values — ELV).
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PROPOSED AIR EMISSION STANDARDS FOR CO-PROCESSING OF WASTE As AFR IN CEMENT PRODUCTION

3.2 SOUTH AFRICAN STANDARDS

e South African guideline standards for waste incineration — Process 39 as identified in the
Second Schedule to the Atmospheric Pollution Prevention Act, 1965 (Act 45 of 1965).

e Current emission limits for South African cement kilns as set in respective Registration
Certificates issued in terms of the Atmospheric Pollution Prevention Act, 1965 (Act 45 of
1965).

¢ Environmental performance requirements for controlled combustion facilities as specified
in Schedule 3 to the provincial Gauteng Health Care Waste Management Regulations (17
August 2004).

e Proposed emission standards being developed as part of DEAT's NEMAQA
Implementation Programme (DEAT, 2008).

© DEPARTMENT OF ENVIRONMENTAL AFFAIRS & TOURISM; SEPTEMBER 2008 PAGE 15 OF 22



¢¢409] 39vd

8002 ¥3FaN3LdIS INSIYNO] @ SHIVA4Y TYLNIWNOYIANT 40 LNIWLHVYLIQ O

[sojou a)qe)} 404 abed )xau o0} 1ajay]

cWN/3L Bu L0

co

100°0 — 91000

10

co

(o311 ;JwN/Bu)

400d/aad
dd (wns) INA‘US*UlN
(BH "foup) 6°0 G0 110 = £00°0 o G0 ‘n3‘00'Byad
L ‘eg‘qg sy ‘o@D
(Ajuo |1/pD) . o : wdd 05| ) 6
! 500 SE00= L9000 | ¢ 010083100 500 H+1L+PD
(0002) _ _
0o 001 — 0S¥ 008 — 059 XON
05 052 6z 00z -2 05 % “0s
1>— 10> | 0g 4H
0g 0g el | 0l 0g 19H
00l 05 09
eS5-2 0l 201
(0c| ebeieny . 021
‘ Sse
% 0 5z 052 - 6 002/00} Asow) 051 (e ssa0) 08l ysng
05€ — 0€ 002 :
, UOHEISUISU] 0y JUSIBD suope|nboy , SUOISSIWg , SOIEOBNISD | . SUIPPIND | ., SUIPPIND SNOISSING
-pJepuejs uoissiwg | -piepuejs uoissig | juswabeuep ujiy] JUsWa) ys uonessibay uoissiwg zz uoissiwg 6¢
VOVW3N pasodoid | vOVWIN pasodoid | MOH Busines | juaung jo abuey juaIng $S9901d VddV | SS990id VddV | SA13

sujiy| Juswa) WOl suoissiwg pue sjuswalinbay ajesnyilan uones3sibay Vddyv ‘SATI UedLY YINOS JO MIIAIBAQ € d|qel

NOILONAO¥Hd LNINID NI Y-V SV FLSVAA 40 ONISSIOOH -0 HO4 SAUVANYLS NOISSINT ¥y a3S0dodd




22 40 /| 39vd 800 ¥39NILd3S ‘WSINNO L % SHIVAY TYANIWNOHIANT 40 LNINLEVAIQ O

"(800Z Asenuer ‘1 vy3qQ) .81SBM SnopiezeH Buipnjou| s8ss8d0.d uonelauidu| g Alobaje) Alaioy palsi, ul pasodoud sy “ZL

‘(s19)0e1q UI) syue|d Bunsixa Joj spiepuels pue sjue|d mau Joj SpJepuels ||

(800z Arenuged /z ‘1v3Q) .uononpold juswa) — ¢°G “Ansnpu| Buissadold [esauly ;G Alobaje) AjAoy paisi, ul pasodold sy 0|

"9|qel2] PaIapIsuod jou (DO L (W/Bw Gz Buipiodal) ujiy Jayjoue je JusaInseaw Jo-aduo Y 'sujiy ¢ Je Buliojiuow snonuRUOd Uo paseqg ‘6
"q/00g ‘Uasuajsiey wol4 (supy ||e Je paiojiuow usag dABY/aJe SUOISSIWS
[le Jou pue ‘snonuiuod 0} JuanbaJjul/o-aouo wodj sabuels sjeAsajul BulojUOW) S Ul SU|IY JUSWSD WOJ) SUOISSIWS JUSLIND JO MBIAIBAQ '8
"(dS1) @enoiued pspuadsns |B)0} Ul UOIIBJUSOUOD B}/
"'S9SEeD
JualayIp Ul UOISSIWS awes ayj Joj paoads Ajjusnbal) aie sjiwi| Jualaylp pue ‘sujiy ||e Je SUOoISSIWS [|e Joj paquosald jou ale sywi “(sujy
0Z ‘syueld 1) VS Ul sujiy Juswad 10} Sajeoliua) uonedsibay gz $s8001d Yddy Juadind Aq paquosald (3snp O} pajiwi Ajjsow) sjwi| uoissiwg ‘9
"(Alonoadsas gw/Bw Oz pue 0S1L ‘00Z) 8861 Joye pue 0861 Je)e ‘c/6 | Jaye pajoals sjued Joy sjwi| uoissiwe jsng  °G
"S9SS800.d JUBWY :ZZ SS8001d ‘¥
"9)SEM |BOIpPaW IO SnopJezey Joj SIojelaulou| (g sse|D "ssa20.d [euisnpul ue ul [any Asejuswsalddns/|an) se saAIas S)SBAN | SSB|D '€
"uoIjBIBUIOU| B)SBAN 6E SS8201d T
'seb AIp ‘Do 0 /M €42 ‘©dX €101 CO %L | JO SUOHIPUOD pasiiewou, Je pue ‘paje)s 8siMIBylo ssajun ‘ WN/Bw se pessaidxe uonesusouod |
Sa9JoN

NOILONAO¥Hd LNINID NI Y-V SV FLSVAA 40 ONISSIOOH -0 HO4 SAUVANYLS NOISSINT ¥y a3S0dodd



PROPOSED AIR EMISSION STANDARDS FOR CO-PROCESSING OF WASTE As AFR IN CEMENT PRODUCTION

4 PROPOSED EMISSION STANDARDS & REQUIREMENTS

41 INTRODUCTION

The development of the specific emission standards as proposed (see 4.2 below) have
considered, among others:

¢ Relevant existing local and international standards and best practice;
e Current emission requirements imposed on cement kilns;

e Current emissions from cement kilns in South Africa;

e Proposed local emission standards for cement kilns;

e Technical aspects related to hazardous waste treatment and AFR co-processing in
cement kilns.

Transitional arrangements for compliance with the proposed standards are only associated
with particulate and NOx emissions. All other emission standards have to be complied with.
In short, existing kilns that would co-process AFR must comply with the complete standards
as from June 2018. New kilns commissioned after June 2008 that would co-process AFR,
and existing kilns that would treat hazardous waste that contains Persistent Organic
Pollutants (POPs; excl. low-level POPs hazardous waste), would be required to comply with
the complete standard, as well as the Destruction Efficiency requirement. The transitional
arrangements are as follows:

e Existing kilns for AFR co-processing (excluding POPs waste) must reduce particulate
emissions to 80 mg/Nm? by June 2011, and to 30 mg/Nm? by June 2018, provided that
current particulate emissions are not increased by the introduction of waste or AFR.

e Existing kilns for AFR co-processing (excluding POPs waste) must reduce NOXx
emissions to 800 mg/Nm?® by June 2018, provided that current NOx emissions are not
increased by the introduction of waste or AFR.
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PROPOSED AIR EMISSION STANDARDS FOR CO-PROCESSING OF WASTE As AFR IN CEMENT PRODUCTION

4.2 PROPOSED EMISSION STANDARDS

Table 4: Proposed Emission Standards for AFR Co-processing in Cement Kilns

EMISSIONS EMISSION STANDARD *
PM (Total Particulate Matter) (28)23
TOC 104
HCI 10
HF 1
SO, 50 *
NOx 0,
Hg 0.05
Cd+TI 0.05
Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V (Sum total) 0.5
PCDD/PCDF (ng/Nm® I-TEQ) 0.1

1. Concentration expressed as mg/Nm?® (Daily Average) unless otherwise stated, and at
‘normalised’ conditions of 10% O,, 101.3 kPa, 273 K/ 0 °C, dry gas.

2. PM limit for (i) new kilns (commissioned after June 2008) co-processing AFR, and for (ii)

existing kilns co-processing AFR after June 2018.

3. PM limit effective from June 2011 until June 2018 for existing kilns co-processing AFR
(excluding POPs waste), provided that current particulate emissions (as established

through baseline monitoring) are not increased by the introduction of AFR.

4. Limits for TOC or SO, do not apply where elevated emissions result from conventional
fuels or raw material, i.e. not from the co-processing of AFR, provided that current TOC
and SO, emissions (as established through baseline monitoring) are not exceeded by the

introduction of AFR.

NOx limit for new kilns (commissioned after June 2008) co-processing AFR.

NOx limit for existing kilns co-processing AFR (excluding POPs waste) after June 2018,
provided that current NOx emissions (as established through baseline monitoring) are not

increased by the introduction of AFR.
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PROPOSED AIR EMISSION STANDARDS FOR CO-PROCESSING OF WASTE As AFR IN CEMENT PRODUCTION

4.3 AIR QUALITY REGULATORY MEASURES

Interim regulatory measures until finalisation of NEMAQA S21 Listed Activities and
Minimum Emission Standards Programme include the consideration of any relevant
Policy provisions, and standard conditions developed as part thereof, for inclusion into
Atmospheric Emission Licences / Registration Certificates as relevant.

Baseline monitoring of all emissions in the standard is required as part of EIA process.

Measurement equipment shall be installed and acceptable techniques used in order to
accurately monitor the parameters, conditions and mass concentrations relevant to the
co-processing of AFR.

All emission monitoring results to be reported as a Daily Average concentration
expressed as mg/Nm3, or ng/Nm3 I-TEQ for PCDD/PCDF, and at ‘normalised’ conditions
of 10% 02, 101.3 kPa, 273 K/ 0 °C, dry gas.

Exit gas temperatures to be maintained below 200 °C.

Pollution control devices (exhaust gas cooling and bag filter or ESP) to be available 98%
of the time each day (i.e. maximum downtime of 2% or 30 minutes per day). The
cumulative annual downtime (total downtime over a one year period) may however not
exceed 60 hours.

Continuous, on-line measurement of the following emissions and operating parameters:
- Particulate matter (total particulate);
- 02;
- CO;
- NOx;
- S02;
- HCI;
- HF;
-  VOC/TOCG;
- Emission exhaust volume (e.g. Nm3/hr) and flow rate (e.g. m/s);
- Water vapour content of exhaust gas (humidity);
- Exhaust gas temperature;
- Kiln temperature;
- Pressure; and
- Availability of air pollution control equipment (exit gas cooling and ESP/bag filter).

Appropriate installation and functioning of automated, continuous monitoring equipment
for emissions to air, which are subject to quality control and to an annual surveillance
tests. Independent calibration by means of parallel measurements with the reference
methods at least every three years.
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PROPOSED AIR EMISSION STANDARDS FOR CO-PROCESSING OF WASTE As AFR IN CEMENT PRODUCTION

Periodic measurements of heavy metals and dioxin and furan emissions (bi-annual) by
independent/external, accredited specialists during the first 12 months of AFR co-
processing, and annually thereafter.

Average emission values for heavy metals to be measured over a minimum sample
period of 30 minutes and maximum of 8 hours, and average values for dioxins and furans
(expressed as I-TEQ) over a sample period of a minimum of 6 hours and maximum of 8
hours.

Periodic measurements of air emissions to be carried out representatively to provide
accurate and scientifically correct emission data and results, and sampling and analysis
must be carried out by independent, accredited laboratories.

To ensure valid monitoring results are obtained, no more than five half-hourly average
values in any day, and no more than ten daily average values per year, may be discarded
due to malfunction or maintenance of the continuous measurement system.

All measurement results to be recorded, processed and presented in an appropriate
manner in order to enable verification of compliance with permitted operating conditions
and air emission standards. Quarterly Emission Monitoring Reports must include,
amongst other:

- Daily average results of all continuous, on-line emission monitoring parameters,
reported on line graphs that include individual, daily average data points, and
indicating the relevant air emission limit if applicable;

- Results of all continuous, on-line operational monitoring parameters, reported on
line graphs that correspond in scale with the emission monitoring results;

- Results of periodic emission measurements of heavy metals, and dioxins and
furans;

- Confirmation of residence times and temperatures of specific wastes co-
processed as determined by the specific feed points, kiln dimensions and material
and gas flow rates;

- Discussion on availability or air pollution control equipment, together with reasons
for and management of downtime;

- All relevant results must be compared with baseline measurements taken prior to
the co-processing of AFR or hazardous waste; and

- Detailed evaluation and discussion of any non-compliance during the reporting
period.

Co-processing of High Level POPs Containing Waste (as defined by the Stockholm and
Basel Conventions) are to be preceded by an independently monitored Performance
Verification Test to determine the Destruction Efficiency (DE) and Destruction and
Removal Efficiency (DRE) of principal organic hazardous compounds (POHC).

A detailed, independent report documenting and interpreting the results of the
Performance Verification Test must be compiled. As a minimum, a DE/DRE of 99.9999%
would be required, as well as compliance with Air Emission Standards.

Development of an Air Quality Improvement Plan for achieving emission limits over time
(if transitional arrangements apply).
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