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The Industrial Technology Development Institute (ITDI) of the Department of
Science and Technology (DOST) is committed to improving industrial
competitiveness while protecting the integrity of the environment at the
same time.

As part of this commitment, DOST-ITDI had been assisting industries through the
provision of various technical assistance such as the publication of industry
specific guidelines with focus on cleaner production and environmental
management systems to help industries increase productivity and address their
environmental concerns.

DOST-ITDI, this time, has partnered with the Environmental Management Bureau
(EMB), the Cement Manufacturers Association of the Philippines (CeMAP), and the
German Technical Cooperation (GTZ) to establish prudent technical foundation in
the development of projects involving the use of alternative fuels and raw
materials (AFR) in cement kiln co-processing. These involve the technical and
legal bases to insure that the use of AFR will not only improve energy efficiencies
in cement plants and find appropriate methods for handling of potentially useful
materials but also reduce possible threats to the environment and concerns of
cement product quality.

These guidelines can direct industrial waste generators to sources and references
for the safe treatment and disposal of their wastes and guide cement producers
on how to harness AFR in their operations with more positive impacts from the
stand point of reduced resource extraction, improved air emissions and products
at par with product standards.

At DOST-ITDI, our business is industry and we consider the environment our
advocacy. With this in mind, we hope to work more pro-actively with various
stakeholders in the country to make our industries more viable and our
environment more protected. We acknowledge our partners, EMB, CeMAP and GTZ,
in this undertaking for working together for a better Philippines and a better
world.

NUNA E.¢ALMANZOR, Ph.D.

Director

Industrial Technology Development Institute
Department of Science and Technology
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The use of alternative fuels and raw materials in cement kiln co-processing has gained acceptability as a viable
option for solid waste and hazardous waste management. The practice of feeding these materials into cement kilns
have been undertaken in various countries since the early 1970s, thereby enabling cement plants to conserve on fuel
and raw material consumption at the same time providing service to the community through disposal of the material.

This document is a collaborative effort between government and industry to provide information on how this process
can be adapted in the Philippines. The Department of Science and Technology (DOST), through the Industrial
Technology Development Institute (ITDI), and the Department of Environment and Natural Resources (DENR), through
the Environmental Management Bureau (EMB), worked together with industry, represented by the Cement
Manufacturers’ Association of the Philippines (CeMAP), to develop this guidance document.

This chapter presents coverage and scope of manual, a brief profile of the Philippine cement industry, together with

an overview of solid waste and hazardous waste management in the country. Lastly, the need to adopt co-processing
is rationalized and the responsibilities of would-be implementers are tackled.
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Coverage & Scope of the Manual

These Guidelines are addressed to stakeholders and
decision makers from the private and public sectors
engaged in waste management and cement production.
The document offers guiding principles and provides a
general orientation concerning the conditions under
which co-processing can be applied.

The Guidelines are aimed at the following target
groups:
e Government organizations and public
institutions
e Local communities
o Non-governmental organizations
o Cement industry, their associations and
federations as well as the concrete industry
o Operators of waste handling facilities
o Laboratories involved in waste quality control
e Waste generators

These Guidelines are intended to make decision-
makers from public authorities, cement industry and
other interested sectors aware of co-processing as a
tool in waste management and to increase the quality
of discussion and decision making in waste
management. It is expected that these Guidelines
shall be adopted by government regulatory agencies.

One of the major objectives of these Guidelines is to
help make waste management more efficient by
offering objective information about co-processing of
AFR in the cement industry. This presentation is based
not only on intensive dialogues and working sessions
with experts in the field of co-processing but also on
the experiences of DOST and local cement
manufacturers.

Relevant information on (i) technical and legal
conditions, (i) environmental, safety and health
standards, and (iii) professional requirements needed
to ensure that co-processing of AFR does not have
negative environmental or human health impacts or
affect product quality are taken up in these guidelines.

Beside these core objectives, the Guidelines are also
meant to help:

e Promote dialogue among public authorities,
private enterprises, and civil society, leading
to a better informed discussion among the
various groups

e Raise awareness and build technical know-
how, which can have positive effects across
the entire waste management sector

e Show that waste can be an alternative
resource for energy and material recovery

These Guidelines discuss the requirements, standards
and procedures on co-processing of waste materials,
which include, among others, the following:

e Registration and permitting requirements
Waste delivery control
Waste acceptance criteria
Co-processing operations
Emission limits
Monitoring and reporting

These Guidelines shall not apply to biomass resources,
such as natural or processed plants and plant
materials, trees, crop residues, wood and bark
residues. However, biomass contaminated or mixed
with hazardous waste is covered by these Guidelines.

The topics of the Guidelines include the preparation of
AFR before feeding them into the kiln (pre-processing)
and their use as an energy source and raw material in
the Kiln itself (co-processing). They also consider
topics such as storage, transport, and environmental
awareness. The Guidelines do not cover quarry issues
and the re-use of concrete.

The Guidelines also offer an overview of strategies for
communication and stakeholder engagement and
recommendations for the legal framework needed to
guide the permitting process and the control and
enforcement procedures.

The Guidelines offer links to organizations, institutions,
and companies active in the field of co-processing
and propose ways and means for capacity
development at all levels to ensure sound application
of the technology. They give references to relevant
international environmental agreements.
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*Non- CeMAP Member

Cement Manufacturers’ Association of the Philippines

a total annual installed kiln capacity of 18 million tons.

Table 1.1 Cement Production Capacity in the Philippines

Company/ Plant

Holcim Philippines, Inc.

Plant Address:
La Union Plant

Quirino, Bacnotan, La
Union

Bulacan Plant

Matictic, Norzagaray,
Bulacan

Republic Cement Corporation

Plant Address:
Bulacan Plant

Barrio Minuyan,
Norzagaray, Bulacan

Norzagaray Plant

Barrio Bigte, Norzagaray,
Bulacan

[ligan Cement Corporation/

NUMBER OF INTEGRATED
PLANTS

4

Lugait Plant

Lugait, Misamis Oriental
Davao Plant

Bo. Ilang, Davao City

Batangas Plant
Mapulo, Taysan, Batangas
Teresa Plant

Barangay Dulumbayan,
Teresa, Rizal

Mindanao Portland Cement Corporation

Plant Address:

Barrio Kiwalan, lligan City

Solid Cement Corporation
Plant Address:
Antipolo City, Rizal

Taiheiyo Cement Philippines, Inc.

Plant Address:
San Fernando, Cebu

Pacific Cement Philippines, Inc.

Plant Address:

Km. 11, Surigao City

Northern Cement Corporation
Plant Address:

Barrio Labayug, Sison, Pangasinan

APO Cement Corporation
Plant Address:
Naga, Cebu

Rizal Cement Corporation **

Plant Address.
Binangonan, Rizal

Goodfound Cement *
TOTAL

17

** Currently non-operational
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CeMAP represents the cement producers in the Philippines. It is composed of cement manufacturers in the country, namely Holcim
Philippines, Republic Cement Corporation and Iligan Cement Corporation — Lafarge Associated Companies, Solid Cement Corporation
and Apo Cement Corporation — Cemex Philippines, Taiheiyo Cement Philippines Inc, Northern Cement Corporation, and Pacific
Cement Philippines Inc. Together, these companies own 16 of the 17 existing integrated cement plants in the Philippines and have
Integrated cement plant refers to a facility where both clinker and
cement productions are undertaken. Table 1.1 shows the breakdown of ownership and capacities of these cement companies.

ANNUAL INSTALLED KILN
CAPACITY

(MILLION TONS)
7.238

4.300

1000

1.860

0.840

0.250

1200

2400

0375

0350
19573




All CeMAP member companies are certified to the International Organization for Standardization (ISO) quality
management systems (ISO 9001 and ISO 9002). Most are also certified to ISO 14001 on environment management
systems (ISO 14001) and Occupational Health and Safety Assessment Series (OHSAS) ISO 18001. These certifications
give indications of the commitment of member companies to internationally recognized standards on quality,
environmental management, and occupational health and safety practices. Table 1.2 shows the certifications received by

CeMAP Members.
Table 1.2 IS0 Certification of CeMAP Members

Company/ Plant Certifications Received
Holcim Philippines, Inc. ISO 9002, ISO 14001, and OHSAS
La Union Plant 18001
Bulacan Plant ISO 17025 (Davao Plant only)
Lugait Plant
Davao Plant
Republic Cement Corporation ISO 9001, ISO 9002, and 1SO 14001
Norzagaray Plant
Batangas Plant
Teresa Plant
lligan Cement Corporation ISO 9001, ISO 14001 and OHSAS
18001
Solid Cement Corporation ISO 9001, ISO

9002, ISO 14001, I1SO 17025 and
OHSAS 18001.

APO Cement Corporation ISO 9002, ISO 14001, 1SO 17025
and OHSAS 18001.

Taiheiyo Cement Philippines, Inc. ISO 9001, ISO 14001, and OHSAS
18001

Northern Cement Corporation ISO 9001, ISO 14001, and OHSAS
18001

Pacific Cement Philippines, Inc. ISO 9001 and
ISO 9002,

Among CeMAP's core values is its affirmation to social responsibility by promoting and supporting proactive initiatives of its
members in protecting the environment and raising health and safety standards. CeMAP is cooperating with other industries and
government agencies such as DOST, DENR, and the Department of Energy (DOE) in the development of projects involving use of
alternative fuels and raw materials, reduction of carbon dioxide emissions, and improving energy efficiencies. Several CeMAP
member companies are also part of the Cement Sustainability Initiative (CSI), a global effort of major cement producers to
integrate sustainable development in their business strategies.
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Solid and Hazardous Waste Management in the Philippines

This sub-section describes the current state of solid
waste and hazardous waste situation in the country.
Information in this sub-section are primarily from
reports of the National Solid Waste Management
Commission (NSWMC) and EMB.

Solid Waste Management

Solid waste is an environmental problem that has
reached critical proportions in the Philippines,
particularly in urban areas. Due to a growing
population, rapidly increasing consumption and
increasing urbanization, waste generated in the
Philippines is estimated at 30,300 tons per day.
(NSWMC, 2007).

Republic Act (RA) No. 9003, entitled An Act for an
Ecological Solid Waste Management Program, Creating
the Necessary Institutional ~Mechanisms and
Incentives, Declaring Certain Acts Prohibited and
Providing Penalties, Appropriating Funds Therefore, and
For Other Purposes, was signed into law in January
2000 to adopt a systematic, comprehensive and
ecological solid waste management program. It
promotes the reuse, recovery, and recycling of
municipal solid wastes with special emphasis on
composting, as opposed to outright disposal.

Pursuant to Section 10 of RA 9003 and RA 7160,
otherwise known as Local Government Code, local
government units (LGUs) shall be responsible for the
implementation and enforcement of the provisions of
RA 9003 within their respective jurisdiction. The
barangay is responsible for the segregation of waste
at source, collection of biodegradable and recyclable
components and setting up of a materials recovery
facility (MRF). To date, there are about 1660 MRFs
nationwide. The municipality or city governments are
responsible for the collection and disposal of residual
non-biodegradable and hazardous waste, except in
Metro Manila where disposal is within the mandate of
the Metro Manila Development Authority (MMDA).

Presently, the most common waste disposal
method is the use of controlled dumpsites or
sanitary landfills (SLFs). RA 9003 set February
2004 as the deadline for shifting from open to
controlled dumping. Likewise, according to RA
9003, controlled dumpsites were deemed closed
and phased out by February 2004. RA 9003 also
specifies minimum requirements for designing SLFs

as well as minimum considerations for operating
SLFs. February 2004 has long passed but only
about 126 LGUs have implemented the conversion
of open dumps into controlled disposal facilities.
There are still about 667 open dumpsites
nationwide. In contrast, there are only 18 SLFs in
the country. About 198 sites have been identified
as potential SLFs.

About 50 percent of the country's solid waste is
highly organic (biodegradable) and recyclable but
only 12% of MSW is recycled or re-used.
Composting activities in barangays are rather
crude, using only rotary or mechanical drums or
perforated membranes using aerobic method. While
the LGUs have the primary responsibility in solid
waste management, the private sector helps by
putting up production processes and technologies
that prevent and minimize waste generated as
well as treatment and disposal of all unavoidable
waste products. There are a few private entities
with recycling projects. Examples include the PET
recycling project of San Miguel Corporation and
the recycling plant for packaging materials of the
Polystyrene Packaging Council of the Philippines, a
group of foam polystyrene producers.

At the current rate of implementation, LGUs" full
compliance with the law is difficult to achieve.
Disregard for solid waste disposal regulations and
laws, lack of political will, huge capital outlay
requirements and insufficient funds, lengthy and
bureaucratic processes (permits, environmental
clearance certificate, etc), inadequate technical
capacity, insufficient number or inappropriate
collection vehicles, inability to reach households
or collection stations and limited storage at
transfer points are among the problems. In
addition, potential disposal sites are difficult to
find due to public resistance to hosting facilities
for storage, processing, treatment and final
disposal of municipal solid wastes.
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Hazardous Waste Management

The rapid industrial development in the Philippines is
causing a dramatic increase in the generation of
hazardous waste. Estimates of hazardous waste
volumes in Metro Manila alone are rising from 232,000
tons/year in 1995 to a projected volume of 659,000
tons/year by 2010. According to EMB data, around 12
million tons of hazardous waste have been generated
by 2007. Region 4A (CALABARZON) accounts for the
biggest amount of hazardous waste generated.
Among the 14 categories of hazardous wastes,
inorganic chemical wastes account for the biggest
generation. Fig.l shows the generation of hazardous
wastes by category.

Likewise, an EMB study in 2001, with technical
assistance from the Japan International Cooperation
Agency (JICA), estimated that the annual generation of
hazardous industrial waste from the registered
industrial waste generators amounts to 280,000 tons,
wherein 50 percent is recycled or treated on-site,
while 13 percent is managed by haulers/treaters, and
the remaining 37 percent is stored on-site and off-site
or illegally dumped elsewhere.

Due to the limited capability for recycling and
treatment for waste acids, waste alkaline, waste oils,
and sludge containing heavy metals, industries are
facing difficulties for managing such wastes.
Reduction, segregation, and recycling at source are
barely being implemented by the industrial waste
generators for some reasons. inadequacy in resources
(manpower, financial and technical), unavailability of
recycling  equipment/facility,  existing  recycling
processes are not suited to the type of hazardous
industrial waste generated, and avoidance from
accidental spillage during handling and recycling.
Thus, most industrial waste generators are dependent

Figure 11 Accumulated generation of Toxic and
Hazardous Wastes by 2007 (Source: EMB, 2007)

on the services offered by accredited haulers and
treaters to do such recycling.

The generated hazardous industrial wastes are treated
either off-site or on-site prior to final disposal. Large
volume of hazardous industrial waste, particularly
from the semiconductor and electronic industries are
treated on-site to reduce the volume and cost for final
treatment and disposal, while the rest are treated off-
site by the accredited haulers and treaters. The final
treatment processes employed by these recognized
and accredited haulers/treaters include but are not
limited to encapsulation, thermal destruction, chemical
fixation, neutralization, oxidation, chemical
precipitation, ion exchange and compaction and
increasingly CKC. As of December 2006, there are 106
hazardous waste TSD facilities in the Philippines.

Export of hazardous wastes has also been considered
as a management option. Hazardous wastes have
been exported to countries like Japan, South
Korea,Germany and the United States over the past
two years.

The management of hazardous waste in the
Philippines is regulated under RA 6969 or the Toxic
Substances and Hazardous and Nuclear Wastes
Control Act. The Implementing Rules and Regulations
of RA 6969, also known as DENR Administrative Order
(DAO) 29, Series 1992, provides for the order of
preference for the management of hazardous waste,
ie. (1) minimization, (2) recycling and reuse, (3)
treatment, and (4) landfilling. Apart from RA 6969,
certain provisions of RA 9003, RA 8749 (Clean Air
Act), and RA 9275 (Clean Water Act), their
corresponding implementing rules and regulations,
govern the management of hazardous wastes
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Use of Alternative Fuels and Raw Materials in Cement Manufacturing

It is generally agreed that there is a need to improve waste management especially in developing countries like the Philippines.
Several solutions have been discussed including strategies that involve cleaner production, waste avoidance, producer
responsibility, greening the supply chain and sustainable use of natural resources. One of the waste management schemes that
incorporate the above-mentioned strategies is co-processing of waste materials. Co-processing refers to the use of waste
material in industrial processes such as cement, lime or steel production and power stations or any other large combustion
plants. In the process, the waste substitutes the primary fuel and raw material. Such waste materials used in co-processing are
called Alternative Fuel and Raw Materials (AFR). These materials typically include non-hazardous wastes such as waste tires,
paper from commercial and industrial activities, and biomass waste. The latter has been accepted as alternative fuel without any
restriction. AFR also includes plastic resins, waste oils, and other industrial wastes classified as hazardous. Table 1.3 gives some
examples of raw materials that can be recovered from different wastes

Table 1.3 Group Classification of Alternative Raw Materials (Source: VDZ)

[ Compounds | Waste Material Industrial Sources

Clay mineral / ALLO, Coating Residues

Aluminum recycling sludge

Limestone / CaCO, Industrial lime
Lime sludge
Silicates / Si0, Foundry Sand

Roasted Pyrite

Mechanical Sludge

Red Sludge

Fly ashes

Crushed sand

Gypsum from gas
~ desulphurization
A Chemical gypsum

Flourine A CaF, filter sludge

Iron-oxide / Fe,0;

A
A
A
A
A
A Contaminated Soil
A
A
A
Si-Al-Ca-Fe A
A
A

Sulfur

AFoundries

AAluminum industry
ANeutralization process

A Sewage treatment
AFoundries

A Soil remediation

AMetal surface treatment
AMetal industry

A Industrial waste water treatment
A Incineration

AFoundries

A Incineration
ANeutralization process

Aluminum industry

Different types of wastes have successfully been used as AFR in co-processing in Europe, Japan, the United States of America and
Canada. Table 1.4 gives an overview of energy substitution through AFR in cement industry in selected countries. The percentage of
thermal energy substituted by AFR ranges from 25 to 47 which shows higher efficiency on energy recovery compared to other

“waste to energy technologies”.

Table 14.Share of AFR in the Total Fuel Demand in Cement Industry in Selected Countries (Source: CEMBUREAU, SINTEF)

Location Percentage of thermal energy Year
substituted by AFR

France 32%
Germany 42%
Norway 45%
Switzerland 47%
USA 25%

Among large combustion plants that can engage in co-
processing, the cement kiln has gained wider
acceptance and recognition in this kind of disposal
method.

For one the cement manufacturing process has features
that are suited for co-processing. These include:

1. Different feed points for AFR introduction in the cement
process. Feed points can be via the main burner, secondary
burners, precalciner burners, etc

2. Alkaline conditions and intensive mixing in the kiln favor

the absorption of volatile components from the gas phase.
This results in low emissions of sulfur dioxide (SO,),

7

2003
2004
2003
2002
2003

hydrochloric acid (HCI) and most heavy metals.

3. The clinker reaction temperature at 1450 degrees
Centigrade (°C) allows incorporation of ashes, in particular,
the chemical binding of metals to the clinker.

4. Cement kiln operates under negative pressure or draft,
thus preventing the generation of fugitive emission.

5 With the large mass of clinker processed inside the
cement kiln, there is a presence of a huge thermal inertia
thereby eliminating the possibility of rapid swings in
temperature.
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Social Responsibility

Corporate Social Responsibility (CSR) refers to the commitment of business to contribute to sustainable development, working with
employees, their families, the local community and society at large to improve their quality of life. Cement companies around the
world have adopted co-processing in response to growing concerns in the environment about emissions, fuel conservation, and
most especially, to address the growing problem of solid and hazardous waste disposal. The practice of co-processing benefits
both the business of cement production as well as society which is seeking viable solutions to disposal problems and other
environmental concerns.

Corporate Social Responsibility should be an integral component of the management system of co-processing facilities. It
addresses the facilities' social commitment to the stakeholders that include employees, communities around the facility,
authorities at different levels, NGO's and others. The co-processing facility should be a partner for the stakeholders in activities
involving education and training, infrastructure improvements, emergency cases or social developments.

A social responsibility program should pave the way for a good relationship between the facility and the stakeholder. Every
activity should be designed to reach the targeted stakeholder effectively. The Table 15 below gives some of activities and
interaction that address this goal.

Table 1.5 Sample CSR Activities

- Information Sharing Participation/consultation and coordination "agtr);ﬁ?o" and

Internal A Bulletin Board
A Newsletter (print, emai)
2 :2:?;22': briefing documents A Meetings
; . A Conerence Calls
A Standard presentations A Workshops
A FAQ fact sheets A Trainin
A Websites 4
A Case studies
External A Internet A Meetings
A Reports, various types of A Conferences
publications, brochures A Stakeholder dialogues
A Advertising and sponsoring A Events (open days, site visits)
A Press information (media A Focus groups: research tool of small group Partnershin proiects:
~ release, press conference) discussions, generally on specific pooling 1 egoﬁ " cje s e‘ g
A Fact sheets ~ topic/project business community '
A Standard presentations A Community advisory panels — a key for the NGOS gdvernment) t‘o
A FAQs co-processing of waste: regular ongoing achi e\’/e 2 common
A Case studies meetings with cross section of stakeholder - .
. : . . . - : . social or environmental
A Other information materials interests on diverse topics / issues I
suited to the stakeholders’ A Community involvement: Addressing real goal.
needs needs and contributing to the development of

host communities.

An effectively designed social responsibility program should be based on certain principles. The Table 1.6 below lists these
principles and their corresponding requirements.

Table 1.6 CSRPrinciples

Openness and transparency: Cultivating a spirit of open dialogue, based on mutual

A" Provide all necessary information to allow stakeholders to respect and trust:
understand the purpose of co-processing, the context, the A Communication also means seeking feedback and dialogue

_ function of parties involved and decision-making procedures. with stakeholders and integrating external views.

A Open discussions about good an bad experiences / practices Participants in stakeholder engagement activities must be
are part of transparency able to express their views without fear of restriction or

discipline.

Cultural sensitivity: Credibility and transparency:

A Take into account the different cultural environments in A Build credibility by being open, honest and consistent.
which the company operate. Be target-oriented and Rhetoric must be matched with demonstrated facts and good
truthful, performance. Gaps between what you say and what you

currently do must be avoided.
A Continuity: Start early, and once you start, never stop.
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This section discusses conventional cement manufacturing, including typical raw materials and fuels, process flow,
emissions and waste generation, and pollution control and monitoring.

Conventional Raw Materials and Fuels

The production of cement requires calcium carbonate (CaCOs), silica (Si0,), alumina (Al03), and iron oxide (Fe)03).
Naturally occurring calcareous deposits such as limestone, marl, or chalk provide the source for calcium carbonate.
Limestone is commonly the main source of CaCO; and makes up approximately 80% of the raw material requirements.
Clay or shale provides the remaining components. Theoretically, every ton of cement requires between 1.45 to 1.7 tons
of raw materials (ETI 1992). Silica, iron oxide and alumina are found in various ores and minerals, such as sand,
shale, clay, and iron ore.

Coal is the major source of thermal energy for the cement industry. Wide ranges of other primary fuels are also used,

such as petroleum coke, natural gas, oil, and waste-derived fuels (USEPA, 1982). Bunker fuel oil is normally used
during startup of the kiln.

Process Flow Diagram

The cement manufacturing consists of the following stages as shown in Figure 2.1

e Quarrying and crushing of raw materials (primarily, limestone and clay)

e Handling and storage of raw and in-process materials and fuels

e Proportioning, grinding and homogenizing of raw materials

¢ Introduction of the mixture into the kiln system for pyroprocessing, which includes drying, calcining, and
clinkering

e Cooling, handling, and storage of clinker.

e Proportioning and grinding of clinker with gypsum and other blending materials

e Handling and storage of finished cement

e Bagging or bulk loading of cement for shipment

DRY PROCESS

€ Quarries (limestone, clay)
O Drill

© Dumper

@ Crushing

© Prehomogenization
© Grinding

@ Filter

© Preheating

© Rotary Kiln

@ Cooler

@ Clinker storage

@ Additions

® Cement grinding

(® Cement silos, dispatching

Figure 2.1 Cement Manufacturing
Process (dry)

(source: Presentation by Engr. M. Madayag of Republic Cement
Corporation during the Co-processing Training, Nov. 2007)
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Emission and Waste Generation

Carbon dioxide (CO,) emissions from cement manufacturing are generated by two mechanisms. Combustion of fuels to
generate process energy releases quantities of CO,. Substantial quantities of CO, are also generated through calcining
of limestone or other calcareous material. This calcining process thermally decomposes CaCO; to Ca0 and CO..

Emissions of metal compounds from cement kilns can be grouped into three general classes: volatile metals,
including mercury (Hg) and thallium (TI); semi-volatile metals, including antimony (Sb), cadmium (Cd), lead (Pb),
selenium (Se), zinc (Zn), potassium (K), and sodium (Na); and refractory or non-volatile metals, including barium (Ba),
chromium (Cr), arsenic (As), nickel (Ni), vanadium (V), manganese (Mn), copper (Cu), and silver (Ag). Although the
partitioning of these metal groups is affected by kiln operating conditions, the refractory metals tend to concentrate
in the clinker, while the volatile and semi-volatile metals tend to be discharged through the primary exhaust stack
and the bypass stack, respectively.

Pollution Control and Monitoring

Dust sources in the industry are in all the stages in cement manufacturing as shown in Figure 2.1. The measures used
to control emissions from these dust sources are comparable to those used throughout the mineral products
industries. In quarrying and transporting of materials, vehicle traffic controls include paving and road wetting.
Controls that are applied to other open dust sources include water sprays with and without surfactants, chemical
dust suppressants, windscreens, and process modifications to reduce drop heights or enclose storage operations.

Process fugitive emission sources include materials handling and transfer, raw milling operations in dry process
facilities, and finish milling operations. Typically, emissions from these processes are captured by a ventilation
system and collected in fabric filters. Some facilities use an air pollution control system comprising one or more
mechanical collectors with a fabric filter in series. Because the dust from these units is returned to the process, they
are considered to be process units as well as air pollution control devices.

In the pyroprocessing units, fabric filters and electrostatic precipitators (ESP) are used to control particulate matter
(PM) emissions. These systems are reported to achieve outlet PM loadings of 45 milligrams per cubic meter (mg/m°).
Clinker cooler systems are controlled most frequently with pulse jet or pulse plenum fabric filters. A few gravel bed
filters have also been used to control clinker cooler emissions. Typical outlet PM loadings are identical to those
reported for kilns.

Cement kiln systems have high alkaline internal environments that can absorb up to 95 percent of potential SO,
emissions. However, in systems that have sulfide sulfur (pyrites) in the kiln feed, the sulfur absorption rate may be as
low as 70 percent without unique design considerations or changes in raw materials. The cement kiln system itself
has been determined to provide substantial SO, control. Fabric filters on cement kilns are also reported to absorb
S0,.

Under RA 8749 (Clean Air Act) and as spelled out in DAO 2000-81, cement plants are required to install continuous
emission monitoring systems (CEMS) for particulates. CEMS are useful tools for monitoring compliance with
regulations as well as for process monitoring and control.
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Co-processing is defined as the reuse or recovery of mineral or
energy content of waste materials while simultaneously
manufacturing clinker in a single combined operation. In the
process, portions of traditional fuels are replaced with the
combustible components of the waste materials while non-
combustible parts of the waste materials replace portion of the raw
materials.

This section presents the principal basis for cement kiln co-
processing, acceptance criteria for prospective alternative fuels and
raw materials, listing of materials that cannot be co-processed, and

Prevention
Minimization
Recovery of Materials
(Recycle &re-use)
Co-Processing

Incineration

Chemical & Physical
Treatment

Landfilling

Safe

procedures for waste delivery control, pre-processing, quality control, 4
operational control, pollution abatement, environmental monitoring,

and documentation and reporting,
P g Figure 3.1 Waste Management Hierarchy

Principles of Co-processing

The use of co-processing of waste materials in cement kiln is based on the following general principles:
Co-processing respects the waste hierarchy

Co-processing does not hamper waste minimization efforts, and waste shall not be used in cement kilns if
ecologically and economically better ways of recovery are available. It is regarded as an integrated part of
modern waste management, as it provides an environmentally sound resource recovery option for the
management of wastes. The integration of co-processing into the waste hierarchy is shown in Figure 3.1.

Co-processing is also in line with relevant international environmental agreements, namely the Basel and
Stockholm Conventions. Both environmental agreements require destruction efficiency tests for kiln aiming to
treat Persistent Organic Pollutants (POPs) or POPs-containing waste to determine dioxin and furan (PCDDs/Fs)
emissions. This requirement is addressed through trial runs conducted by co-processing facilities. PCDDs/Fs
emissions from cement kilns normally range from undetectable to less than 0.1 ng I-TEQ/Nm3 and have been
shown to be independent of using AFR or not. The Basel Convention is also concerned with the transboundary
movement of hazardous wastes. To be in line with the agreement, co-processing is consistent with the
environmental management prescribed by the agreement and the disposal should be as close as possible to
the source of generation.

Negative impacts on human health and the environment must be avoided

Co-processing must prevent or keep to an absolute minimum the negative effects of pollution on the environment as
well as risks to human health. Emissions into the air shall not be higher than those from cement production with
traditional fuel and raw materials. Likewise, the use of AFR in cement kiln co—processing should not serve as a sink
for heavy metals.

The quality of the cement products must conform to national product standards as defined in the Philippine National
Standards (PNS)

The use of AFR in cement manufacturing should not adversely affect the product in terms of quality. Standard quality
parameters like setting time and strength must still be maintained by the product with or without the use of AFR and
comply with the specifications set by the PNS. In addition, the concentration of trace metals should be able to pass
all the leaching tests prescribed by regulations.
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Companies engaged in co-processing must have the necessary environmental and health and safety management
systems

A cement plant engaged in co-processing must be capable of controlling inputs and process parameters required for
the effective co-processing of waste materials. Aside from ensuring process efficiency, it must have in place
personnel, resources, and, particularly, systems demonstrating commitment to the protection of the environment,
health, and safety. Good environmental and safety compliance track records, effective information—sharing with the
public and the appropriate authorities and good relationship with stakeholders are also requirements for the
company.

Implementation of co-processing has to consider national circumstances

Regulations and procedures regarding co-processing must take into account the requirements specific to a certain
country.  Setting-up of institutional arrangements and capacity development activities must be in step with the
implementation of co-processing. Moreover, co-processing must fit into the waste management plan that exists in the
country.

Acceptance Criteria

Before a waste can be co-processed, it has to pass certain waste acceptance criteria based on the applicable
environmental regulations, impacts on kiln operation and clinker and cement quality, and emissions and heavy metal
content. Consistent with the mentioned parameters, the following criteria shall be used for accepting wastes for co-
processing:

Table 3.1 Characteristics of Waste Materials for Co-processing

A It qualifies as alternative fuel or alternative raw

material as defined in this Guidance Manual. Parameter Value

Alternative fuels refer to non-traditional fuel, such as = Total mineral substitution >2 %

waste _material_s, providing th_ermal energy in the Antimony < 10,000 ppm of AFR

production of clinker.  Alternative raw materials refer :

to non-traditional raw materials, such as waste IRl < 500 ppm of AFR

materials, providing minerals essential in the  Cadmium < 1,000 ppm of AFR
~production of clinker Copper < 5,000 ppm of AFR
A _ S Lead <5000 ppm of AFR
A It should comply Wlth characteristics listed in the_ Table Mercury <50 ppm of AFR

31 Waste materials can undergo pre-processing to .

comply with these characteristics. Nickel < 10,000 ppm of AFR
A P205 < 10,000 ppm of AFR
A Special waste as defined in DAO 2001-3 (Implementing | Zinc < 10,000 ppm of AFR

Rules and Regulations of RA 9003) allowed by EMB 10 chiorine Plant specific

be co-processed and should not contain materials Sulfur Plant specific

listed as non-acceptable waste in Table 3.2 - P

Chromium < 120 ppm of AFR

A Its use in the cement kiln complies with applicable environmental laws such as RA 8749 (Clean Air Act), RA 6969 (Toxic
Substances and Hazardous and Nuclear Wastes Act) and RA 9003 (Ecological Solid Waste Management Act).

Chlorine and sulfur may build up in the kiln system leading to accumulation, clogging and unstable operation. Excess chlorine
may produce cement kiln dust or bypass dust that will require removal, treatment or safe disposal. These paramaters vary in
different kiln systems.

12
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Waste Materials Not Acceptable for Co-processing

Guidelines on Cement Kiln Co-processing issued by cement manufacturers associations worldwide identify the wastes
that are not be acceptable for co-processing. The reasons for exclusion are enrichment of pollutants in the clinker,
excessive emission values, occupational health and safety (OH&S) issues, potential for recycling or landfilling as
better option, and negative impact on kiln operation. Table 32 shows the list of waste materials that are
unacceptable for co-processing and the reason/reasons for their unacceptability.

Table 32 List of materials unacceptable for co-processing and the reasons for unacceptability

Srewe | DOSE gms  poentefy Ladilings  ME0
in the clinker values provisions el bty et kiln operation
Electronic assemblies X X X
and scraps
All types of batteries X X X X
Health care wastes X
Mineral acids X X X
Explosives X X
Asbestos-containing X X
wastes
Radioactive wastes X X
Unsegregated municipal
solidgwa%tes P X X X X
Cyanide wastes X X
Fluorescent lamps X X

Due to the volatile nature of mercury, special attention should be given to the mercury (Hg) content of the material
used for clinker production (conventional or alternative raw materials and fuel) and to operational procedures.
Responsible use of AFR includes testing of incoming critical materials for their Hg contents and refraining from using
them if Hg content is high.

Waste Acceptance Control

The following considerations shall be observed in accepting hazardous waste materials for co-processing:

A Waste material must be properly documented, labeled and packaged

A Delivered waste material shall be subjected to inspection for contamination and adulteration

A Waste material must be sampled and tested to ensure conformance to acceptance criteria referred to in

Section 3.2

Waste material upon acceptance shall be weighed and properly stored

A transport permit must accompany waste materials that are regulated under RA 6969 and special waste

under RA 9003

A Waste materials regulated under RA 6969 that do not conform to the acceptance criteria must be rejected
and a non-conformance report prepared and sent to the waste generator. A copy of the report should be
furnished to EMB

T T
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Pre-processing: From Waste to AFR

Wastes occur in different forms and qualities. The transformation of waste to AFR requires certain standards. Some
types of waste cannot be used directly as AFR. Instead, they must undergo a preparation process. This step produces
a waste derived product with defined characteristics that complies with the technical specifications of cement
production and guarantees that environmental standards are met.

AFR pre-processing plants usually store incoming materials and include grinding, mixing, and homogenization

processes. They must have all the required permits and monitoring systems, for example for dust, odor, volatile
organic compound (VOC), water and noise. Figure 3.2 presents a diagram of AFR pre-processing.

7
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Figure 3.2 AFR pre-processing
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Quality Control

Quality control and quality assurance systems make sure that product quality are maintained at the highest possible
standards and that company responsibility to all stakeholders and to the environment are not compromised. Each site
must establish a comprehensive quality control system for waste source qualification, routine deliveries, AFR product
shipments, and the co-processing site for its end product (clinker, cement).

Quality Assurance/ Quality Control Systems should also be adopted for pre- processing plants in accordance with the
prescribed standards.
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Operational Control

Safe and responsible use of AFR requires careful selection of the feed points in the kiln system as well as
comprehensive operational control according to the specific characteristics and volumes of the AFR.

Adequate feed points will be selected according to the physical, chemical, and (if relevant) toxicological
characteristics of the AFR used. Alternative fuels are always fed into the high-temperature combustion zones of the
kiln system. The physical and chemical natures of the fuel determine the exact feed point, i.e. either the main burner,
the precalciner burner, the secondary firing at the preheater, or the mid-kiln (for long dry and wet kilns). Alternative
fuels containing stable toxic components should be fed to the main burner to ensure complete combustion due to the
high temperature and the long retention time.

To ensure safe and effective operations of the co-processing facility, the following must be observed:

A
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The feed point of waste materials should be properly located in a cement kiln in accordance with

manufacturer/design specifications or with international standards, specifically:

o Waste materials with organic content must be fed only at the high-temperature (at least 850 °C) regions of
the kiln.

0 Waste materials containing more than 1% halogenated organic substances, expressed as chlorine, must be
fed at the main kiln burner.

o0 Under no circumstances should waste materials be fed into kiln until a minimum of 850 °C is attained at the
feed point.

The facility must be equipped with a continuous temperature monitoring system at the feed point (point where
waste materials are introduced).

Waste materials should only be fed into the kiln when operating conditions are stable. The facility must be
equipped with a control system to either shut-off or reduce the feed rate of waste materials when abnormalities
or upset conditions in the kiln operations occur. Feeding of waste materials must be discontinued under any of
the following conditions:

o Failure of the dust collector:

o Power failure,

0 Failure of feed point temperature monitoring system; and

0 Failure of the continuous emission monitoring system (CEMS);

The co-processing facility must be capable of measuring the following parameters: CO, PM, VOC or HCI, oxides of
nitrogen (NOy), and SO, Monitoring of VOC shall be required only once the VOC emission standard has been
established by EMB.

Under no circumstances shall a co-processing facility be allowed to continue feeding of waste materials beyond
four hours of continuous non-compliance with CEMS monitored emission limit values

Each facility co-processing hazardous waste materials must develop, implement and communicate a detailed
spill response plan to ensure effective and rapid containment and clean up in the event of a spill.

The facility must be equipped with adequate fire fighting devices as certified by the Bureau of Fire Protection.

All personnel of the facility directly handling or exposed to waste materials shall be provided with proper
personal protection equipment in compliance with existing laws, rules and regulations.
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Pollution Abatement

Annex A provides ranges and appropriate reduction techniques for certain hazardous components in air emissions.
Since there are no significant changes in emissions with co-processing using the methods discussed in this guideline,
the Annex also applies for co-processing.

Cement plants employing dry process technology, as a rule, do not generate industrially polluted wastewater. They do
produce domestic wastewater from various plant sections. These effluents are discharged to the plants or to public
wastewater treatment facilities. Impacts on soil can originate from fugitive dust emissions and are normally limited
to the plant (and quarry) area. Dust deposits may impair the growth of vegetation.

As heavy metals are present in all feed materials (both conventional and AFR), some will be found in the final
cement product. Lengthy investigations have shown that the effect of AFR on the heavy metals content of clinker is
marginal on a statistical basis. The one exception is that the bulk use of tires will raise zinc and vanadium levels.

Assessments of the potential impacts on environmental quality of cement and concrete are typically based on the
leaching characteristics of heavy metals to water and soil. The result of many leaching studies done to assess the
environmental impacts of heavy metals embedded in concrete showed no significant differences in leaching behavior
of trace elements for different types of cements produced with or without alternative fuels and raw materials

However, leached concentrations of some elements such as chromium, aluminum and barium may, under certain test
conditions, come close to limits given in drinking water standards. Hexavalent chromium in cement is water-soluble
and may be leached from concrete at a level higher than other metals, hence chromium inputs to cement and
concrete should be as limited as possible.

In cases where the concentration of heavy metals in cement made with AFR exceeds the range usually found in
cements made without AFR, leaching tests should be conducted.

Environmental Monitoring

Emissions monitoring must conform to the procedures and methods specified in RA 8749 or approved by the EMB.
Emissions monitoring report must be submitted to EMB. A summary of relevant emissions standards for co-
processing is reproduced in Annex B.

Table 3.3 Recommended frequency of emission monitoring for
potential emissions from co-processing

. . . .
The Stockholm Convention on Persistent Organic at least once a year for co-processing of Hazardous Materials

Pollutants (POPs) lists cement kilns burning

hazardous waste as a potential source of Component Monitoring Frequency
PCDDs/PCDFs emissions. Though there are  Dust SOz NO,CO, VOC Continuously
exceptions, PCDDs/PCDFs emissions from cement  HCI, NH;,

kilns are normally less than 01 ng I-TEQ/Nm3  Benzene, Hg, heavy metals At least once a year
and have shown to be independent of using AFR  Dioxins, Furans (PCDDs / PCDFs)

or not.

The World Business Council on Sustainable Development (WBCSD) has done a comprehensive study of POPs and co-
processing. Among the findings of the study were:

e Cement kilns, with a few exceptions, do not emit PCDDs/PCDFs in any significant amounts;

o |If PCDDs/PCDFs emissions are produced, they are usually reaction products from organic compounds in the
raw materials, volatilized from the raw meal and acting as precursor materials in the new-formation of
PCDDs/PCDFs in cooler parts of the process;

e Long wet and long dry process kiln technology is somewhat more susceptible to PCDDs/PCDFs emissions
than modern cyclone preheater/precalciner technology

e PCDDs/PCDFs emissions seem to be independent of the use of alternative fuels if the general principles of
good process control are observed.
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Documentation and Reporting

Documents and records are proof of compliance to certain requirements. As such, companies undertaking
cement kiln co-processing should observe the following measures to provide such evidence of conformance.
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A

Facilities engaged in co-processing waste materials shall keep and prepare for inspection the following

documents:

o0 New or Amended Environmental Compliance Certificate (ECC)

0 Environmental Management Plan

0 Baseline emissions test report showing compliance with emissions regulated by RA 8749, which includes NESSAP
substances and dioxins and furans. The baseline emissions test shall be conducted by a DENR recognized third-
party laboratory/stack sampling service provider or foreign laboratory with ISO 17025 accreditation. The EMB may
require the test to be supervised by either the Department of Science and Technology or other institutions that have
the capability to do so as determined by EMB. The report shall include emission factors for trace metals calculated
based on the emission test conducted.

0 Process flow diagram and detailed description of each treatment process identifying all by-products, end-products
and residues and including pre-processing facility (if applicable);

o Valid Permit to Operate pollution control facilities, Pollution Control Officer Accreditation Certificate, and an
organization chart showing the names and positions of responsible persons at the co-processing facility,

0 Storage management plan for waste materials, by-products and end-products, including pre-processing facility (if
applicable);

0 Photograph(s) of the facilities' processing and storage areas;

0 Emergency and Contingency Plans including Abandonment Plan;

0 Protocols for each type of waste material that the cement kiln proposes to co-process. The protocol shall include
but is not limited to the information or data listed in Annex 5A.

0 Quarterly monitoring report by the environmental officer or Pollution Control Officer

0 Other documents prescribed by the RA 8749, RA 6969, and RA 9003

o0 Treatment, Storage and Disposal (TSD) Registration.

Delivery record for each waste material received in the facility must be maintained for two years. The record
of each waste must show the following information:

Name of waste material and waste ID No. (if hazardous waste)

Category of waste material

Tons of waste delivered

Name of transporter and Transporter ID No. (if hazardous material)

Name of waste generator and Waste generator ID No. (if hazardous material)
Date delivered

Sample Reference No. (if random sampling was performed)

Copy of Hazardous Waste Manifest record of each delivery

Copy of transport permit if hazardous

O0OO0OO0OO0OOO0OO0OO

Daily co-processing operation log sheet must be maintained, covering a period of two years, showing or
attaching the following information:

0 lIdentification of waste materials co-processed

Quantity of waste material co-processed

CEMS printout

Temperature at materials feed point

Feed rate of AFR and other process parameters such as temperature and pressure

O0Oo0oo0o

Laboratory analysis of sample waste materials received in the facility shall be kept for a minimum of one
year

The public through EMB, shall have access to records, reports or information concerning co-processing of
waste materials in a co-processing facility as listed in Section 3.10. Such documents shall be available for
inspection or reproduction during normal business hours. Confidential information related to trade secrets,
production / sales figures or processes unique to the cement manufacturer, or would otherwise tend to affect
adversely the competitive position of such cement manufacturer shall not be made available to the public.
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Cement kiln co-processing of waste materials, when properly controlled, provide an environmentally sound alternative
for the management of municipal, agricultural and industrial wastes.

This chapter cites the pertinent laws and regulations that apply to co-processing. Compliance with these laws and
adherence to product standards and safety requirements is a must in any co-processing operation.

This guideline adheres to the policy of the government
to regulate use and disposal of hazardous substances
and wastes as stipulated in RA 6969, promotes
compliance to emissions standards as contained in RA
8749 and advocates resource recovery as specified in
RA 9003.

The relevant emission standards for cement plants
also apply when co-processing is carried out. This has
been discussed in Sec. 3.9 and emission standards are
tabulated in Annex B.

Continuous emission monitoring is also a requirement
for the cement industry. The Clean Air Act requires
only continuous particulate monitoring for cement
plants.

The list of wastes adopted here as amenable to co-
processing and the corresponding list of non-
acceptable wastes shall be updated from time to time
to reflect changes made by DENR to the list of
hazardous wastes as stipulated in DAO 2004-36.

All existing and operational cement plants that intend
to engage in co-processing of waste materials shall:

1. Have existing personnel (at least an
accredited  Pollution ~ Control  Officer),
processes and systems that demonstrate its
strong commitment to the protection of the
environment, health and safety

2. Be compliant with the provisions of the RA
8749, PD 1586 (Environmental Impact
Assessment System), RA 6969, RA 9003, RA
9275 and RA 7942 and their corresponding
rules and regulations and  Philippine
Occupational Safety and Health Standards

Environmental Regulations

3. Be capable of controlling inputs and process
parameters required for the effective co-
processing of waste materials.

The co-processing operation of a proposed cement
plant shall be incorporated in its EIS and subject to
evaluation and approval of the EMB.

A cement plant that will co-process hazardous waste
must meet all the requirements for applying and
operating a TSD facility. These procedures are
contained in DAO 36-2004 (Procedural Manual for
Hazardous Waste Management). Likewise, a pre-
processing facility that will handle hazardous wastes
and is located outside the confines of a cement plant
shall also be considered as a TSD facility and must
also comply with the requirements for TSD
registration.

Cement plants may conduct trial runs when co-
processing alternative fuel and raw materials to
determine effect on emission and product quality. A
trial run is conducted with AFR feeding into the kiln
during which emission and product quality are
monitored.

For the co-processing of highly hazardous wastes
(such as pesticides and PCB-related wastes), a trial
run should be performed to demonstrate 99.9999%
destruction and removal efficiency (DRE) and
destruction efficiency (DE). A detailed description of
trial runs for performance verification can be found in
Annex C.

Protocols for baseline testing and trial runs are found
in Annex C.
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Product Standards

Co-processing of waste materials, either for its fuel value or for its material content should produce a product
conforming to the standards currently set by the Bureau of Product Standards.

Occupational Health and Safety (OH&S)

OH&S is of primary importance in co-processing. OH&S is based on thorough information, efficient risk assessment,
and complete implementation of all preventive measures. Information about decisions on OH&S must be available to
employees and other concerned stakeholders. Risk and crisis management are the main components of OH&S. This
goes along with risk assessment, design safety and quality management system.

Risks can be properly managed. Risk assessments must be performed by commercial staff, waste
transporters/handlers, the pre-processing facilities, the cement plant and engineers involved in the design and
selection of AFR handling and storage equipment. Data obtained from risk assessments can be used by the pre-
processing or co-processing facility to prioritize which items must be immediately addressed or put into the
subsequent years' budgetary process. Communications of identified risks and mitigation means are required for all
stakeholders, including authorities.

To ensure OH&S, the following must be considered:

o The site with all buildings must fulfill legal requirements

e Suitability of the site; choose the least vulnerable location based upon possible scenarios using available
information on predicted waste types, usage, volumes, rates and proximity to populations of concern; aspects of
site security must be considered

e Layout of the site should be scaled and designed for the anticipated activity to be carried out, including enough
space for installation of increased production capacity and storage well-maintained equipment for processing and
handling of alternative fuels and raw materials must be used when possible to decrease the danger to personal
safety or property

e Storage areas for alternative fuels and secondary raw materials should be designed to avoid or minimize health
and safety risk to employees and surrounding communities

e  Engineering designs must comply with legal requirements and international guidelines or codes (Seveso Il, ATEX,
RMP, NFPC, VDI etc.).

Personal Protective Equipment (PPE)

Personal protective equipment (PPE) is defined as equipment that is worn or held to protect against risks to health
or safety. The appropriate PPE is chosen by carefully considering the different hazards in the workplace. Table 4.1
shows the hazards in the workplace and the type of applicable PPE.
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Body Part / Function Protected

Table 4.1 Different PPE Applications

Applicable PPE

Workplace Hazards

Eyes Safety spectacles, goggles, Chemical or metal splash, dust,
faceshields, visors gas and vapor
Head Helmets and bump caps Impact from falling or flying
objects, risk of head bumping,
hair entanglement
Breathing Disposable filtering facepiece or  Dust, vapour, gas
respirator, half or full face
respirators,
Body Overalls, aprons, thermal outfits, Temperature extremes, chemical

high visibility clothings or metal splash, contaminated
dust, excessive wear or

entanglement of own clothing

Abrasion, temperature extremes,
cuts and punctures,impact,
chemicals, skin infection,
contamination

Wet areas, slipping, falling
objects, cuts and punctures,
metal and chemical splash

*PPEs should be made available not only to employees but also to contractors and other individuals visiting the installation.
It is also important that anyone who uses the PPE is aware of its importance, how to use it properly and its necessity

Hands and arms Gloves, mitts, wristcuffs,

armlets

Feet and legs Safety boots and shoes

Emergency Preparedness and Response

Part of the safe use of AFR is the ability of the co-processing facility to respond properly to emergency situations.
An emergency situation arises when immediate risk to life, health and property ensues. Thus the facility should have
emergency and spill response plans in place.

Spill Response Plan

Spill refers to any release of oil or any hazardous substances during transport, storage or processing of AFR in the
facility. The co-processing facility should develop, implement, and communicate a response plan to ensure that the
spill is timely contained and cleaned-up. Good, regular emergency and spill response planning and emergency
response simulations, including the neighboring industries and the authorities, contribute to the safe use of AFR.

The spill response shall have the following elements:

Review and description of areas where potential spills can occur

Documented work instructions and procedures that will be used when a spill happens

Assignments of responsibilities during spills for personnel and their corresponding training needs
Provision for training for all employees (including sub-contractors) in the area of spill prevention, spill
detection and immediate spill response procedures.

Documented clean-up procedures

Provision of protective equipment and kits needed for clean-up procedures

7. Documented reporting and communication procedures.
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Emergency Response Plan

The co-processing facility must ensure that an emergency response plan is in place and properly communicated to all
plant employees, responsible authorities and other affected stakeholders like the community. Familiarization with the
plan by parties concerned will help in ensuring coordinated response in case of emergencies.

An emergency response plan should:

Identify potential spill or contamination area

Define clean-up procedure

Identify areas of high risk on site or in the local community

Provide written instruction in the event of an emergency

Provide a list of equipment required in event of an emergency

Assign responsibilities to employees and officials in the community

Design emergency response training requirements

Describe reporting and communication requirements both within the company and concerned external
stakeholders

O 0000000
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ANNEX A
Ranges of Emission and Reduction Techniques (source: GTZ-Holcim Guidelines 2006 Annex 14)

NH;

Reasons for emissions:

Ranges of emissions:
Reduction techniques:

Benzene (CgHs)
Reasons for emission

Ranges of emissions:
Reduction techniques:
Dioxins and Furans

Reasons for emissions:

Ranges of emissions:

Reduction techniques:

Heavy Metals
Reason for emissions:

Ranges of emissions:

Reduction techniques:

Some natural raw materials (particularly clays) may contain NH; which is partially
roasted-off at material preheating. Other NH3; might be NH; slip (loos) from a SNCR
NO, reduction installation.

<1 to 15 mg/Nm’ as a rule with exceptions up to 40 mg/Nm®

Keep enrishment in outer circulation low by extracting dust from a suitable point in
the process and feeding to the transition chamber.

Benzene might be present in conventional and alternative raw materials and is
partially roasted off at material preheating

Normally 1 to 2 mg/Nm® up to 3 and more mg/Nm? in rare cases
No reasonable abatement technique, input limitation with raw materials is the option

Dioxins, furans or advanced precursors might be present in conventional (rarely) and
alternative raw materials and are partially roasted off at material preheating.
Reactive forms at chlorine (Cl,) present in the exhaust gases might expedite
PCDDs/PCDFs formation or modification.

From below detection limits up to around 20% of the often adopted emission limit
value of 0.1 ng/Nm®. Sometimes values up to 2 or 3 ng/Nm® can be found.

Same as benzene

Heavy metals are ubiquitous in all cement kiln input materials. Since clean gas dust
(ie. dust after the dedusting equipment) is an input materials fraction, it also contains
heavy metals. In addition, semi-volatile and volative heavy metals are evaporated
and condense (predominantly) on the fine dust fraction.

Most heavy metal emissions (typically 80%) remain below the detection limits. All
(with one exception) remain safely below generally adopted limit values. The one
exception is mercury, which can exceed limit values in case of excessive inputs with
materials. Emission range of mercury: from below detection limit up to < 0.05
mg/Nm®

Efficient dedusting equipment and limitation of mercury inputs in feed materials
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ANNEXB

Applicable Emissions Standards for Facilities co-processing waste materials as specified in the National
Emission Standard for Source Specific Air Pollution Source (NESSSAP) and the National Ambient Air Quality
Standards (NAAQS)

ANNEX C

Trial Run Protocol should include the following:

ST o o0 T
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POLLUTANT
Particulates
Carbon Monoxide
HCI

Hydrofluoric acid and fluoride compounds as HF

NO

Cadmium and its compounds as Cd
Mercury as elemental Hg

Antimony and its compounds as Sb
Arsenic or its compounds as As
Lead as Pb

Copper and its compounds as Cu
Nickel and its compounds as Ni
Dioxins and Furans

Sulfur Oxides

Zinc and its compounds as Zn

Waste acceptance criteria for deliveries;
Characteristics of the material versus the waste acceptance criteria;
Proposed feed rate;
Predicted emissions at the proposed feed rate, based on emission factors that have been established for the kiln;
Sampling and testing plan for deliveries; and
Maximum inventory — storage capacity.
Approved feed rate

Acceptance criteria for shipments to the co-processing facility

Sampling and testing plan for determining conformance to acceptance criteria during shipment
Approved maximum inventory

Concentration (mg/NCM)
150
500

10
50
Existing source — 1000 as NO,
New source — 500 as NO,
10
5
10
10
10
100
20
0.1 ng I-TEQ/Ncm

Existing Source -1000 as SOs
New Source — 200 as SO;

100
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AFR refers to Alternative Fuel and Raw material.

Alternative fuels refer to non-traditional fuel, such as
waste materials, providing thermal energy in the
production of cement.

Alternative raw materials refer to non-traditional raw
materials, such as waste materials, providing minerals
essential in the production of cement.

Baseline emissions test refers to the measurement of
emissions from the kiln stack of a cement plant
operating under normal conditions, in order to
determine compliance to emission limits and emission
factors for trace metals.

Co-processing is defined as the reuse or recovery of
mineral or energy content of waste materials while
simultaneously manufacturing cement in a single
combined operation.

DAO 2000-81 — Implementing Rules and Regulations
of RA 8749

DAO 2001-34 - Implementing Rules and Regulation of
RA 9003

EMB refers to the Environmental Management Bureau
of the Department of Environment and Natural
Resources.

Emission factor, as defined in DAO 2000- 81, is used
to predict the quantity of material released to the
atmosphere relative to the amount of material
entering the kiln. An emission factor of 0.05 % means
that for the particular trace metal, 0.05% of this metal
entering the kiln (from the raw materials or from the
fuels) will appear in the stack gas. The emission
factor of each trace metal is obtained by measuring
the quantity of the trace metal coming out as stack
gas and dividing this by the quantity entering the kiln.
The measurements are done during the baseline
emissions test.

Hazardous wastes are substances or materials as
defined in pertinent laws such as RA 6969 and RA
9003.

Healthcare wastes include pathological wastes
(tissues, organs, fetuses, bloods and body fluids),
infectious wastes and sharps.

PD 1586 - Philippine Environmental Impact Statement
(EIS) System

Pre-processing are operations performed on waste
materials in order to improve its handling
characteristics or to maintain the stability of the
cement manufacturing process. These may involve
removal of dirt, size reduction, placing in discrete
containers, mixing with other wastes or homogenizing.

Processed biomass refers to plants

Special wastes, as defined in DAO 2001-34, refer to
household hazardous wastes such as paints, thinners,
household batteries, lead-acid batteries, spray
canisters and the like. These include wastes from
residential and commercial sources that comprise of
bulky wastes, consumer electronics, white goods, yard
wastes that are collected separately, batteries, oil,
and tires. These wastes are usually handled separately
from other residential and commercial wastes.

Traditional fuels are non-renewable energy sources
such as coal, fuel oil, pet-coke and natural gas.

Traditional raw materials refer to limestone, marl,
sand, shale, clay, pyrite, gypsum (natural and
synthetic), diorite, silica, tuff, greywacke, iron
concentrate and slag.

RA 6969 - Toxic Substances and Hazardous and
Nuclear Wastes Control Act of 1990

RA 7942 - Philippine Mining Act of 1995
RA 8749 - The Philippine Clean Air Act of 1999

RA 9003 - The Ecological Solid Waste Management
Act of 2000

RA 9275 - Philippine Clean Water Act of 2004

Waste materials mean any material, product or by-
product, liquid or solid that the generator intends to
dispose or is required by law to be disposed of.

Waste Acceptance Criteria — the set limit of maximum

concentration of chloride, sulfur, phosphorous, fluoride
and trace metals in the waste material.
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