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I INTRODUCTION

In response to the request of the Government of the Republic of the
Philippines (hereinafter referred to as “GOP”), the Government of Japan
(hereinafter referred to as “GQOJ”) has decided to conduct the study on
industrial hazardous waste management in the Republic of the Philippines
(Phase 1) (hereinafter referred to as “the Study”), and exchanged the Notes
Verbales with GOP concerning the implementation of the Study.

Accordingly, the Japan International Cooperation Agency (hereinafter
referred to as “JICA”), the official agency responsible for the implementation
of the technical cooperation programmes of GOJ, will undertake the Study in
accordance with the relevant laws and regulations enforced in Japan.

On the part of GOP, the Environmental Management Bureau, the
Department of Environmental and Natural Resources (hereinafter referred to
as “EMB/DENR”) shall act as the counterpart agency to the japanese study
team and also as coordinating body in relation with other governmental and
non-governmental organizations concerned for the smooth implementation
of the Study. ,

The present document constitutes the implementing arrangement
between JICA and EMB/DENR under the above-mentioned Notes Verbales
exchanged between two governments.

.  OBJECTIVES OF THE STUDY

To contribute toward promotion of investment and development of
industry in harmony with environment in the Philippines,

1. Review the present status of industrial hazardous waste (hereinafter
referred to as “hazardous waste”) management

2. Formulate a long-term master plan for proper hazardous waste
management until year 2010 including capacity building for
regulation and private contractor development, and an immediate
plan of action to implement the master pian in the short term

[II. THE STUDY AREA

The Study covers nationwide, however detailed survey and facility
options focus on the CALABARZON and Metro Manila area.

IV.  SCOPE OF THE STUDY

1. Review of the status of hazardous waste
(1) Policy and institutional framework for environment protection
vis-a-vis national socio-economic development strategies

/A
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(2) Development of industrial sub-sectors from the viewpoint of

generation of industrial waste.

(3) Relevant projects by donors

2. Assessment of present hazardous management

(1) Regulatory system

The government's capabilities in monitoring, regulation and law
enforcement and administrative disposition or character
Present institutional arrangements

Issuance of Environmental Compliance Certificates (ECC) and
other related environmental permits for treatment, recycling
and/or disposal facility proposals

Incentives for investments in treatment, recycling or disposal
facilities

(2) Current and future volume of hazardous waste

Current volume estimation by category through survey of actual
waste generators with special focus on CALABARZON and Metro
Manila area.

Projection of hazardous waste generation by category in 2010
through survey of actual hazardous waste generators.

(3) Hazardous waste management by generator

Current status, problems concerning hazardous waste
management

willingness to pay for hazardous waste recycling and treatment
On-site facilities, including cost

(4) Capabilities of private contractors

(5) Reference systems

Existing technologies
Management systems in other countries (ex. Malaysia, Thailand,
Japan)

3. Formulation of a hazardous waste management master plan

(1) Planning framework and strategies

Basic principles of waste minimization

(2) Regulatory framework and institutional development

Institutional or organizational setup including clarification and
delineation of the responsibilities of concerned agencies, the
government and the private sector. 9 —
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V.

VIL

Capacity building, such as human resources development,
laboratory and monitoring equipment requirements,
administrative procedures

Development of standards or guidelines on hazardous waste
management, such as treatment, storage and disposal facility
standards and siting

Improvement of the information system on waste generation,
waste generators, and private contractors (transporters and
treaters) ,

Improvement of the monitoring system on waste generation and
management, such as quarterly reporting of waste generators,
manifest system on the transport and treatment, inspection of
generators

(3) Private sector participation in hazardous waste management

Options for private sector participation

Development scenario for contractors

Identification of incentives, such as tax holidays, loans, exclusive
rights

(4) Options for introducing hazardous industrial waste treatment &

recycling facilities
Size, technology and cost (capital and O&M)
Assessment of candidate sites

(5) Plan of action for the short term

STUDY SCHEDULE
The tentative schedule of the Study is attached as the Annex.

REPORT

JICA shall prepare and submit the following reports in English to GOP.
Twenty (20) copies of the Inception Report in English
Twenty (20) copies of the Interim Report in English
Thirty (30) copies of the Draft Final Report in English
Thirty (50) copies of the Final Report in English

UNDERTAKING OF GOP

In accordance with the Note Verbales exchanged between GOJ and GOP,

GOP shall accord privileges, immunities and other assistance 1o the
Japanese study team (hereinafter referred to as “the Team”) in

s
3-/{

0 12 O



connection with the performance of their duties for the Study and,
through the authorities concerned, take necessary measures to facilitate
the smooth conduct of the Study.

1. GOP shall be responsible for dealing with claims which may be brought
by third parties against the members of the Team and shall hold them
harmless in receipt of claims and liabilities arising in the course of, or
otherwise connected with the discharge of their duties in the
implementation of the Study, except when such claims or liabilities
arise from gross negligence or willful misconduct of the above-
mentioned members.

2. EMB/DENR shall, at its own expense, provide the Team with the
followings, in cooperation with other agencies concerned:

{1) Available data and information related to the Study,

(2) Counterpart personnel and support staff necessary for the Study

(3) Suitable office space with necessary equipment and furniture in
Metro Manila,

(4) Credentials or identification cards to the members of the Team.

3. To facilitate smooth conduct of the Study, EMB/DENR shall make
necessary arrangements with other governmental and non-
governmental organizations concerned for the following:

(1) to secure the safety of the Team,

(2) to permit the members of the Team to enter, leave and sojourn in
the Philippines for the duration of their assignment therein,

(3) to exempt the members of the Team from taxes, duties fees and
other charges on equipment, machinery and other materials
brought into the Philippines for the conduct of the Study,

(4) to exempt the members of the Team from income taxes and charges
of any kind imposed on or in connection with any emoluments or
allowances paid to the members of the Team for their services in
connection with the implementation of the Study,

(5) to provide the necessary facilities to the Team for remittance as
well as utilization of the funds introduced into the Philippines from
Japan in connection with the implementation of the Study,

(6) to secure permission for entry into private properties or restricted
areas for the conduct of the Study,

(7) to secure permission for the Team to take all data and documents
(including map and photographs) related to the Study out of the
Philippines to Japan by the Team, and

(8) to provide medical services as needed. Their expenses will be
chargeable to the members of the Team,jﬂ

>k
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X

UNDERTAKING OF GOJ

In accordance with the Note Verbales exchanged between GOJ and
GOP, GQJ, through JICA, shall take the following measures for the
implementation of the Study:

1. to dispatch, at its own expense, the Team to the Philippines,
2. to help build capacity of the Philippine counterpart personnel in the
course of the Study.

CONSULTATION

JICA and EMB/DENR shall consult with each other in respect of any
matter that may arise from or in connection with the Study.

2,
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This minutes of meeting has been prepared to confirm the points agreed
on between the authorities concerned of the Government of the Republic of
the Philippines (" the Philippine side "} and the team organized by the Japan
International Cooperation Agency ("the Team"), concerning the
implementing framework of the study on industrial hazardous waste
management in the Republic of the Philippines (Phase 1) ("the Study").
Hence this minutes of meeting should be read in conjunction with the "
Implementing Agreement " signed in Manila on May18, 2000 ("I /A").

A list of those who participated in the discussions is attached herewith
(See Annex 1).

1. Industrial hazardous waste covered by the Study

The Philippine side and the Team {collectively referred to as “both
sides”) agreed that the Study will cover industrial hazardous waste
(hereinafter referred to as “hazardous waste”) defined in SECTION 25,
DENR Administrative Order No.29 under Republic Act 6969, excluding
pathogenic or infectious wastes.

2. Improvement of the information system on waste generation, waste
generators and private contractors (transporters and treaters)

With regard to article IV. 3. (2) of the I/A, the both sides agreed that the
JICA study team will provide database application by customizing popular
application software, with a computer prepared for the Study, to manage
the data of the Registration Forms of waste generators and private
contractors (transporters and treaters), and the data of quarterly report of
waste generators.

The Team proposed that the total amount of manpower of the JICA
study team for the database application should be within about 2
man/months. The Philippine side agreed.

3. Organizational Setup for Implementation of the Study

Concerning institutional setup for implementation of the Study, the both
sides agreed on the followings;

(1) Steering Committee

The steering committee, of which a secretariat would be established
within the Department of Environment and Natural Resources (DENR),

would be organized for ensuring smooth implementation of the Study.
she =
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The committee members will be composed of, but not limited to,
representatives of the following organizations:

- Environment Management Bureau (EMB), DENR

- Board of Investment (BOI), the Department of Trade and Industry (DTI)

- Environmental Protection and Monitoring Division (EPMD), the

Department of Energy (DOE)

- Bureau of International Trade Relation (BITR), DTI

- Laguna Lake Development Authority (LLDA), DENR

- Philippine Economic Zone Authority (PEZA)

The responsibilities of each steering committee member are as follows:
a. EMB/DENR, as the leading counterpart, will engage in overall
coordination for the Study. Director of EMB/DENR shall chair the
steering committee.
b. Other members, as collaborating counterparts, will provide necessary
advice and support for the smooth and effective implementation of the
Study.

(2) Working Group

The Philippine side will assign appropriate counterpart personnel who
will form a working group to help the Japanese consultants carry out the
Study.

(3) Arrangements for organizing the Steering Committee

EMB/DENR will make necessary arrangements to organize the Steering
Committee.

4, Technology transfer in the Study

(1) The both sides agreed that several workshops/seminars for
dissemination of information on the techniques and technologies on
proper hazardous waste management would be held in the Study.

(2) Furthermore, the Philippine side recommended that training for

~ personnel concerning hazardous waste management, including the
information system, should be conducted in order to enhance the
technical capability of Philippine staff and to ensure the effective and
efficient transfer of technology(ies).
The Team replied that the techniques and technologies on proper
hazardous waste management would be transferred to Philippine staff
through joint work by the Japanese consultants and Philippine staff.

&

0 18 O



5. Assessment of candidate sites for hazardous industrial waste treatment &
recycling facilities

With regard to article IV, 3. (4) of the I/A, both sides agreed that JICA

study team shall assess, from technical point of view, 10 promising sites in
the final report of “TOXIC AND HAZARDQOUS WASTE MANAGEMENT
STUDIES” by Entec. If the Philippine side proposes a few additional
potential sites with their information before 24 field survey, the JICA study
team may assess these sites also.

6. Implementation of Phase 2 and its preconditions

Concerning Phase 2, of which principal work is a feasibility study on

hazardous waste treatment & recycling facility, both sides agreed as follows;

(1)

(2)

The Study will proceed to Phase 2, if, after reviewing the output of
Phase 1, the Philippine side clarify sources of funds and secures
undertaking bodies for construction and operation of the facility until
the end of Phase 1.

After the Japanese side has confirmed that the precondition mentioned
in (1) has been satisfied, the implementing framework of Phase 2 will

be discussed and stipulated by the I/A of Phase 2.
p Y . =
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Annex 1

List of Members

The Philippine side

Environmental Management Bureau (EMB), Department of Environment and

Natural Resources (DENR)

Mr. Peter Anthony A. Abaya Director

Ms. Angelita T. Brabante Officer in-charge, Environmental Quality
Division, Chief, Chemicals Management
Section

Mr. Geri Geronimo R. Safiez Section Chief, Hazardous Waste

Management Section, Environmental
Quality Division

Mr. Solon C. Rativo Senior Environmental Management
Specialist
Ms. Leah Aurea U. Texon Science Research Specialist II
Ms. Elizabeth L. Carifio Science Research Specialist II
Mr. YAMADA, Taizo JICA Expert (Environmental Planning and
Management Advisor) '

Japanese Side
[ICA Project Formulation Study Team

Mr.WATANABE, Taisuke Deputy Director of Industrial
Development Study Division, Mining and
Industrial Development Study Department,
JICA

Mr. TAMURA, Shuji Technical Cooperation Specialist,

&
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Technical Cooperation Division,
International Trade and Policy Bureau,
Ministry of International Trade and
Industry

Mr. SUZUKI, Akihiko Industrial Development Study Division,

Mining and Industrial Development Study
Department, JICA

[ICA Philippines Office

Ms. BAMBA, Noriko Assistant Resident Representative
Ms. Osel Enriquez Project Liaison Officer
=
>/
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Environmental Management Bureau (EMB), Department of Environment and
Natural Resources (DENR)

Mr. Peter Anthony A. Abaya Director

Mr. Femandino Y. Concepcion Assistant Director

Ms. Angelita T. Brabante Officer incharge, Environmental Quality
Division, Chief, Chemicals Management Section

Mr. GeriGeronimo R. Safiez  Section Chief, Hazardous Waste Management
Section, Environmental Quality Division

Ms. Leah Aurea U. Texon Science Research Specialist I

JICA Expert (Environmental Planning and
Management Advisor)

Board of Investments (BOI), Department of Trade and Industry (DTI)
Mr. Marco R. Carlos Investment Specialist, Engineering Industries
Dept. /Environmental Unit

JICA Expert (Advisor for Policy Making)

Support Service Department, Philppine Economic Zone Authority (PEZA)
Engr. Emmauel D. Pineda Manager

Director

Metropolitan Manila Development Authority (MMDA)
JICA Expert (Sold Waste Management)

NEC Computer Storage Philippines, Inc.

( )
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JICA

Ms. Osel Enriquez oo0ooooog
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Jetro

4™ HAZWASTE CONGRESS IN THE PHILIPPINES
Dusit Hotel Nikko
February 8-9, 2000

Overview of the Toxic and Hardous Waste Management Situation and the
Initiative to Address the THW in the Philippines
Speaker: Mr. Peter Anthony Abaya - Director

Environmental Management Bureau

- Major points that the speaker mentioned:
Hazardous waste is new in the Philippine setting, not because our country does
have it but we are not concern about it.

There's are a lot of reports coming ocut, about hazwaste generated in the
Philippines. There are studies indicating a 500,000 metric tons hazwaste
produce every year and recently he read 4 Million metric tons/year, while a
Japanese firm study resulted to 230,000 metric ton/yr. But this is not
accurate for all of these are just a study. As recorded in the EMB's database
about 34M metric ton of hazwaste generated nationwide by 829 firms registered
in EMB from 1996~1998. About 11M metric tons of hazwaste were generated
per year base on EMB registered generator. But according to BOI database
there are about 15,000 registered firm which are potential hazwaste generators.
Last, January 15, 2000 is the deadline for firm to registered at EMB if your
company generate hazwaste, for those firm not yet registered they will be given
notification, and subject to fine and penalties.

Given as example was in Leyte where PASAR mining and PHILPHOS where
located. When they visited PASAR, (which generate 100,000 tons of mercury)
some trees around the area tum to green totally green even the trucks. While
in Philphos (which generate 1.5 Million tons dimpsum waste) river there turned
to yellow, Even creeks and wells between these two firms turned to red or
yellow, this is how serious hazwaste in the Philippines is.

This coming April he mentioned that leaded gasoline will be face-out. Lead
according to studies makes the people dull, it lowers the 1.Q. of the people who
often inhale it. And taking consideration the growing percentage of deseases like
cancer in the country and sad to say that the younger the age even the baby on
the womb absorbed greater amount of pollutant in the environment.

He also compared the situation of the hazwaste generated in Singapore which is
merely 300 metric tons/year. Other countries would spent $200/tons of
hazwaste while in the Philippines only $8/tons where spent by few concerned
industries.

He also mentioned the limited number of waste transporters, that there are only

26 transporter currently recognized by EMB. Business on waste transport is
also encouraged to the possible investors.
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R.A. 8749 Clean Air Act (CAA) is very complicated because of the ban on
incinerator. The clean air act define incinerator as "burning”, therefore if the
company use different kind of technology which is non-burning its free, but a
new type of hazwaste is generated. That is why the EMB together with its inter-
agency coordinating body are working together to enforce this policies and
guidelines to avoid illegal traffic of hazwaste just like the Japanese waste
brought to the Philippines and that of in Clark and Subic.

According to him EMB have the efficient people, but need bigger budget. C.A A,
was passed by the congress without a single cent of budget, and they need
people to help them out.

Question & Answer :
1. Lead is also use by semi-conductors company in the Phils. Is there a
schedule for banning for the use of lead in semi-conductors in the future?

"They are not aware in the case of semi-conductors, so far none they are
only informed about the lead in the gasoline.”

2. One of the delegates commented that the EMB should consider also the
banning of lead in all industries who use it.

"According to them they will consider that but this is not part of the face-
out plan of EMB and they are open for preposition in this matter.”

3. How EMB handle the face-out of lead in the gasoline?

"Actually they may allow importation of leaded gasoline provided that this
will undergone process of reducing its lead content or on the other hand
they are allowing its importation if the lead content is same or below the
required lead content in the gasoline."

4. Is there are plan for cleaning up the waste in Clark & Subic.

"They are still waiting for the budget and support for those responsible for
the chemical spill"

5. There is a 15 M budget release to EMB by the Presidential Task Force
donated by international organization for cleaning up toxic waste in Clark,
why don't you use this to clean the area?

"15 Million is not enough for cleaning the area, they are still looking for
more funds"”

6. Does it mean that we will just wait and see until people who live there die
because of that toxic waste?

"We believe that it is sealed in good place. And we cannot just move it and

when the budget is spent, we'll stop, it will just worsen the situation. Well
we may agree that the 15 million be spent for Public Information safety and
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awareness. Recent assured that if the enough funding is here, we have
already plans and option to do to solve this problem.”

7. What if a company buys another company and found later that the site has
a dump hazwaste who will be responsible for that?

"The buyer will then be responsible for the proper disposal of that waste,
considering that they buy already that site.”

8. Is it possible in the future to acquire one ECC for one industrial site
instead of each company located in that place to acquire ECC?

"We are open for that preposition, so if PEZA will be coordinating with us
then we can consider that possibility. It will also ease the monitoring task
of EMB."

REVISION ON THE IMPLEMENTING RULES AND REGULATIONS (IRR) of
R.A. 6969
Speaker: Engr. Geri Sanez

According to Engr. Sanex R.A. 6969 is the least appreciated law since
1990. We hope with this revision we may be able to monitor hazwaste in the
country and even the dumping of hazwaste from other countries. And they
proud to say that they successfully brought back the waste coming from Japan.
The Philippines has been the dumping site for so many years, and now we won't
allow this to happened again.

R.A. 6969 doesn't ban exportation or importation of chemicals and
substances we just gives license or permit its trading. As a matter of fact we
still allow import/export of used oil provided it does have PVC while, OECG
cannot be exported without local counterparts.

January 15, 2000 was given by the EMB to registered companies
generating hazwaste. Since the said date was already lapse the EMB will issue
notice of violation, and will conduct surprise visit to non-registered companies.
They will be then liable for administrative violation and subject for fines and

penalty.

Questions & Answer

1. Since the deadline which is January 15, was already past, is there any
incentives for a company who will voluntarily registered inspite of the
deadline compare to the company who just registered because they have
already inspected?

“There is no difference because deadline is deadline they are all equally
subject for administrative offense. So there is no special discount or any
kind of incentives entitled for them. The fine of 50,000 maximum is fix to
all.”
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Q: So therefore we'll just wait and see for EMB people for inspection, which
normally took sometimes for them to do so. And so for that period of time
companies will continue producing hazwaste.

"We should understand that if the policy of the government is quite poor be
a resposible citizen to do what is due and proper on your part. Remember
that you people working in this kind of environment will be affected first
and then the rest of the nation. Be considerate to the next generation, I
know that ruing the environment is free, let them breath the air we used
breath then.”

Is it the same thing if the company will get DENR ID number to your
regional office?

"Yes, it is the same.”

Q: Why is it that we already apply to you regional office in Visayas and yet
we haven't receive our ID number.”

"They admit that their database is poor, the system is not yet network
nationwide. In that case if the regional office failed, just contact their
central office. The process is that when you apply to the regional office,
that is the only time they will send your application to us, then to be put in
our database. We admit the inefficiency, as a matter of fact they sometimes
open their database and the information supplied in the screen was
replaced by different symbols. That is how obsolete, the EMB system is
aside for more manpower that is needed to accomplished our goals.”

We understand that you have a requirements for licensing for solid waste
transporters. Why is it that you ask for a certain papers specifically the
LTOQ certification and LTO registration requirements and yet when we asked
them they don't know about it?

"So far we haven't strenghten yet the close contact at DOTC/LTO with
regards to that matter. We are still enhancing the process and our inter-
agency connection with other concern government agencies and
department.”

Comments about R.A. 6969

Mr. Cecil Corloncito
Environment Consultant
Carmelray Industrial Corporation

1.

Hazardous waste need transport permit when transferring from one site
to another. While hazardous chemicals does not need transport permit of
any movement.

There is a problem of distinction between hazardous and non-hazardous.
It is not clearly defined it seems that all waste are hazardous.

No minimum quantity classification of what constitute hazardous waste.
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4. The EMB sole jurisdiction.

GLOBAL TRENDS

By David Nelson - President & CEO

EnviroSearch International

He is a evircnmental advisor to many Asian governments. According to him
global awareness of the danger of improper hazwaste management is virtually
becoming a major problem in every country. The Basel convention recently
strenghten the enthusiasm of each country to address environmental problem.
Health problems effects severely on many countries especially in Asia & Eastern
Europe.

The problem in Asian countries like Philippines are the following
Coastal, groundwater, air pollution is increasing.

Lack of environmental infrastructure treatment facilities.
Not enough emphasis to poliution prevention.

Inadequate enforcement of regulations

Lack of availability of standardize sampling analysis.

NhLN

According to him we have to revise ways to protect the environment if your
waste is a pollutant production is a defect.
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Overview of the Toxic and Hazardous Waste

Management Situation and the Initiative to
Address the THW in the Philippines

Presented by
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during
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0 330



KEYNOTE ADDRESS

Overview of the Toxic and Hazardous Waste Management Situtation and
the Initiative to Address the THW in the Philippines

PETER ANTHONY A. ABAYA
Director, Environmental Management Bureau

Introduction |

My opening talk for today will focus mainly on the present situatidn of the
Philippine Environment in relation to hazardous waste management. Let me
share that the politically correct and internationally accepted term is hazardous
waste not toxic waste since toxicity is just one of the characteristics of a waste
material or substance to be exhibited to become hazardous. | will also discuss
our initiatives, the DENR-EMB, being undertaken to address issues and

concerns on hazardous waste management.

| hope that at the end of the day, we would come out here enlightened on the real
situation that we are all facing now. it is time that we also focus not oniy on
municipal waste but also on industrial waste. Of the total waste generated
nationwide, 40% of it is industrial waste and portions of which is hazardous. A

big amount not to be taken for granted.
L. SITUTATION, ISSUES AND CONCERNS

A. 'Huge amount of industrial hazardous wastes
The EMB Hazardous Waste.Tracking System (database) has listed about
thirty four (34) million MT of hazardous waste generated nationwide by
700 facilities for the period 1996-1998. This amount is just the tip of the
iceberg as there are, at present, 828 firms registered with EMB. But based

on the registry of the Board of Investment, there are about 15,000



industries registered and these are all considered potential hazardous

waste generators.

Limited number of treatment, storage and disposal (TSD) facilities

There are only 15 recognized SMEs that recycle, recover and treat
hazardous wastes and most are located in Metro Manila and vicinity.
Some small quantities are still being exported by MNCs, who has the
financial resources, for recovery, treatment and final disposal. This area
of hazardous waste management is our priority to assist the regulated
community in managing their waste and prevent the potential risks and
hazards posed by uncontrolled and illegal dumping of hazardous waste.
Investments in this area are highly encouraged because of its potential

and the present demand.

Limited number of Waste transporters

There are 26 transporters currently recognized by EMB and regularly
secure permit to transport hazardous wastes for recovery and treatment.
Again, definitely not sufficient considering the amount of hazardous waste
generated. Business on waste transport is also encouraged to fill in the

gap or address the present insufficiency.

Passage of the Republic Act 8749: The Clean Air Act

This Act has major impact on hazardous waste management because of
the Ban on incinerators. There are limited technologies available and
expensive, and as a new product, consumer or industrial, that is
introduced into the market, a new type of hazardous waste is generated.
New treatment technologies for this new type of waste should be studied

and researched which entails millions of either dollar or billions of pesos.
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Inter-agency Coordination

There is a need to strengthen coordination with other government
agencies like the Bureau of Customs, Department of Trade and Industry —
Board of Investment and Bureau of International Trade Relations,
Department of Energy in enforcement, monitoring, inspection and
harmonization of its policies and guidelines. Harmonization of the
Customs and Hazardous Wastes codes and numbers must be done to

prevent illegal traffic of hazardous waste.

Limited financial and manpower resources in the part of the Government

The Republic Act 6969 was passed without any budget or allocation for
more personnel, therefore, full enforcement of the law is not really
possible. The EMB can not be blamed if its actions may not be sufficient
at times. However, upon further review of the Act, there is a specific
provision on the establishment of a Special Fund for monitoring and
research. EMB has drafted the necessary guidelines and coordinated with
the Department of Budget and Management on how the Special Fund
could be included as one of the Budget ltems in the Annual General
Appropriations Act.  Establishment of this Fund is given priority and
expected to be in operation within year 2000. With the Fund, compliance
monitoring and inspection of the regulated community nationwide will be

swiftly and efficiently conducted.

Apparent lack of awareness of the common Fifipino about the emerging
concems on industrial hazardous waste and its risks to Environment and
human health

The sad fact in our country today is that a majority of the population is not
aware and conscious of how industrial hazardous waste affects their
everyday lives. The term “Industrial Waste” might not seem to have

anything to do with them. Ordinary person would only be conscious of
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household waste but not much of that entails industrial waste in the

manufacturing establishments.
INITIATIVES

Promotion of Partnership with the private sector

We encourage private sector or what we call the “regulated community” to
do seif-monitoring and regulation. We are currently implementing
programs and projects that would support both of us, “Regulator and
Regulated Community”, in the efficient and effective implementation of RA
£5969. Among which are, the Industrial Initiative for Sustainable
Environment (IISE) [USAID] and the Private Sector Participation in
Managing the Environment (PRIME) [UNDP]. These projects promote the
principles and concepts of the Environmental Management System (EMS-
ISO 14000 series), Industrial Ecology Centers {closed-loop system), eco-
labelling, cleaner production, cleaner technologies, and waste
minimization techniques. We encourage you to actively participate and
join these projects because we believe that the success of its
implementation is through the regulated community's full cooperation.
(ask private sector {o Jook at establishing facility centers as a viable
business they may want to invest;, talk about the great opportunities.
Maybe some form of "Public-Private Partnership” IEMP has initiated and
now being continued to be promoted. Cite experience in Malaysia and
Thaifland). If Public-Private Partnership is successful in Malaysia and

Thailand, it's a big challenge for us to replicate it .

Seek assistance from international funding agencies.

A JICA Team of Expert is presently in town conducting facility visits and
meetings with the stakeholders in relation to our proposed “Industrial
Hazardous Waste Management Study” for their consideration. The

expected output of the project are [a] Naticnal Framework /Master Plan on
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Hazardous Waste Management and [b] Establishment (construction and
'operation) of a Pilot Integrated Treatment, Storage, Recycling/Recovery,
and Disposal Facility in the CALABARZON area. Other efforts are
existing but still at the exploratory stage like the UNDP Program/Project on
the Harmonization of the Regulatory Systems with Special Focus on

Hazardous Waste Management.

Improve coordination efforts with different agencies of the Govemment

The recent issue of waste dumping or illegal traffic of hazardous wastes
from Japan was a good sign of coordination between EMB and the Bureau
of Customs. There still yet a need to further strengthen this working
relation since Customs has and will be a big help in enforcing RA 6869
especially on the guidelines and procedures to be complied with as the
Philippine Commitment to the Basel Convention. Further, we are closely
coordinating with the Department of Trade and Industry-Board of
Investment and the Bureau of International Trade Relation to ensure that
what we are importing are recyclable materials containing hazardous

substances and not pure hazardous waste for disposal.

On the other hand, coordination with the Department of Foreign Affairs on
other hazardous waste issues that entails diplomatic processes and
procedures is regularly and smoothly done. (Cite that we EMB chair the
Technical Working Group of the Philippine Task Force on Hazardous
Waste in former US Mifitary Installations [EQ 202 signed in 18 January
2000 and member of the Presidential Commission on VFA Implementation
[EQ 199 signed in 17 January 2000)

Efforts to hasten the approval of budget of the EMB as a Line Bureau
In cognizance to the issue in enforcement of RA 6969 both hazardous
wastes and toxic substances management that entails more budget and

personnel, we (The EMB) has prepared and submitted to DBM the
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Comprehensive EMB Organizational Structure that cascades up to the
congressional districts. Details on the manpower and financial resources

requirements are provided in the submitted document.

Massive Information campaign

We, the DENR-EMB through the cooperation of other groups, will embark
on a cémpaign to raise the consciousness of the ordinary Filipino citizen.
This campaign will encourage waste minimization, recycling and reuse at
the consumer level. This campaign will require your cooperation by
implementing programs and projects promoting the concept of extended
manufacturer's responsibility to address the indiscriminate dumping and
disposal of used products considered hazardous i.e. used lead-acid

batteries, used oil, used cellular phone batteries, etc.

Finally, we would like to express and extend our appreciation to the organizers or

initiators of this 4" Hazwaste Philippines for taking time and putting efforts in

convening this with a common goal and objective of protecting the environment

through effective implementation of environmentally sound technologies and

programs on hazardous waste management. We look forward to a fruitful

discussion in this gathering.

Thank you and good day
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Revisions on the Implementing Rules and
Regulations (IRR) of Reepublic Act 6969

Presented by

Geri Geronimo Safiez
Chief of Hazardous Unit
ENVIRONMENTAL MANAGEMENT BUREAU

during

4" HAZWASTE PHILIPPINES

CONFERENCE & EXHIBITION
(Former Philippine International Toxic and Hazardous Waste Congress)

8 & 9 February 2000, Dusit Hotel Nikko, Makati City, Philippines
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REVISIONS ON THE IMPLEMENTING RULES AND

REGULATIONS OF REPUBLIC ACT 6969

< Schedule of Fees, Fines and Penalties

« Guidelines and Proceduras on the

Registration/Licensing of Waste Transporters

< Guidelines for TSD Permitting Procedure

<« RA 6969 Spedial Fund

< Memo Circular or Administrative Order Adopting

Annex [l of Titte [Il Ordentation Manual

Schedule of Fees, Fines and Penalties

« Application and Processing Fee

¥ Registration of Hazardows Waste Ganerator- DENR
identification Number

+ RegistrationdLicensing of Waste Transporters

+ Registration of [mporters of Recyciable Materials
< Issuance of Permnit Lo Transport
# Issuance of Export Clearancs

« Issuance of importation Clearance

< Rates of Fines and Penaities
< Administrative Violations
</ Crminal Viclations

Guideliﬁes and Procedures on the

Registration/Licensing of Waste Transporters

<« Standard specifications of Conveyance

4 number of units
< LTO registration requiremeants

4 LTOQ certification of road worthiness
Capitalization
Standard spedcification of supporl equipment

Standard on provision of a Garage
Required experience in HW handling

Training ie, emergency/contingency planning
Insurance requirement

Accountability Statement
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Guidelines for TSD Permitting Procedure

< Environmental impaci Assessment
. = ECC lssuancs

< Permitiing Requirements
« PD 984 (Air and Waler Quality)
< RAG969
+ Standard Specifications on Design and Construction

« Abandonmment Plan

L8

RA 6969 Special Fund

< Processing Fee

<« Fines and Penalties

< Inciusion to the General Appropriations Act to
become regular budget line itemn

< Monitoring and research

Memao Circular or Administrative Order Adopting
Annex lli of Title lll Orientation Manual

+ Complete listing and characterization of hazardous
wastes under DAC 29

= excaplion on the quanlity of used oil gensrated

= gfficial adoplion of the standard levels of leachabla melals
based an TCLP test

O
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Financing In-house and Centralized Toxic and
Hazardous Waste Facilities and Equipment

~

Presented by

Jurgen Orlich
Senior Advise
FILIPINO-GERMAN FINANCIAL CO-OPERATION

during

4" HAZWASTE PHILIPPINES

CONFERENCE & EXHIBITION
(Former Philippine International Toxic and Hazardous Waste Congress)

8 & 9 February 2000, Dusit Hotel Nikko, Makati City, Philippines
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Juergen Orich Financing of Hazardous Waste Facilities

Financing of In-house and Centralized
Hazardous Waste Treatment Facilities

1. Introduction

In many industrial manufacturing processes hazardous waste also is generated.
Treatment and disposal of hazardous waste is very expensive. The damage to
the environment and to human health is well known if the waste is simply
dumped.

Quite often people think that ail problems with hazardous waste would be soived
if the industry would only introduce and use "clean technologies”. This is of
course a fiction. First of all, there is no "clean technology”. There are only
"cleaner technologies”. Secondly, for many processes these cleaner
technologies are still not available. Hazardous waste will be generated by the
industry also in future. The more a country is industrialized the more it needs a
functioning hazardous waste management,

To avoid any misunderstanding, | am promoting cleaner technologies and waste
minimization. | only want to point out that in addition and first of all a state of the
art final disposal facility is necessary.

For almost all solutions of the hazardous waste complex, money is needed. My
paper has the intention to show some options how facilities in the Philippines can
be financed.

2. Organization of HW Management
What are the core issues of a reasonable Hazardous Waste Management?

First of all there must be a clear and comprehensive legislation giving answers

on:

- What is regarded to be waste and hazardous waste? (Definitions)

- Who is responsible? (Distribution of Responsibilities)

- Where has hazardous waste to be disposed of? (Facilities)

- How has hazardous waste to be handled? (Organizational and technical
aspects)

Let's start with the definitions:




Juergen Orlich

Financing of Hazardous Waste Facilities

What is to be regarded as waste?

a) Subjective definition of Solid Waste:

Sclid Waste means any movable articles or
material for which their owner wishes to
relinquish responsibifity by disposal.

.@* I consit

Projekt-Consutt GmbH
Germmany

S aa
Cerer for Environmental Studies
and Management, Philppnes

What is to be regarded as waste?

b) Objective definition of Solid Waste:

Solid waste means any movable articles or
material which must be removed from their
holding place as waste in order to safeguard the
common welfare and to protect the environment

generally.

orojaRr - ,@&

.q@ S mannl
Projekt-Consult GenbH
Gemmany -

Carnter for Envimnmental Studies
and Management, Philippines
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Juergen Orlich Financing of Hazardous Waste Facilities

General definition of Hazardous Waste

Hazardous Waste means any waste arising from commercial,
industrial, agricultural and other activities which, due to its nature,
composition, quantity, or for any other reason is:

» harardous or potentially hazardous
- to human health,
- to plants or animals,
- to air, soil or water;

» which is explosive, radio-active or flammable;
s which may cause diseases;

« or which my be hammful in any way whatsoever within the overall
context of this definition.

=

Projeit-Consult GmbH Center for Environmental Studies
Germany and Management, Phiippines

preiat S

Special definition of Hazardous Waste?

Hazardous Waste means all wastes especially, but
not exclusively, falling within the categories listed
in the refevant Order issued hy the Minister
(Secretary) of Environment and which might be
amended from time to time when necessary,

Projeit-Cansutt GrrbH Certier for Environmental Studies
Gemany and Manmagement, Philippines
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Financing of Hazardous Waste Facilities

Hazardous Waste
Mangement

Legislation

|

Planning

{

l

HW inventory
~ Category
- Amount
- Location

HW Site Seiection
-Type
- Sze
- Location

D gnnslt

Profekt-Consuit GmbiH
Gemany

Pl
Centar for Envionmental Studies
and Management, Philippines

Harardous Waste
Marnagemerit

I

In-House
A gt

Cleaner Technalegies
Waste Minimisation

!

Chem. Phys. Biolog.
Pre-treatment

prajakt oo it
4@ ¢ cansult
Profekt-Comsult GmbH
Germany

— -

Corrier for Environmental Studies
and Management, Philippines
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Juergen Orlich Financing of Hazardous Waste Facilities

3. . Financing of Hazardous Waste Treatment Facilities

Considering the scarcity of local resources the easiest way to get funds for
hazardous waste facilities, especially for large plants, seems fo be through the
bilateral and intemnational Donor Institutions. They all have environmental
protection, including hazardous waste treatment, as priority field in their
programs and there is a shortage of good project proposals.

Unfortunately, when it comes fo a project proposal most of the donors see
several problems and their decision will depend on several factors.

Some of these factors are:

- insufficient central and local administrative infrastructure,

- insufficient medium and long term planning,

-  insufficient solutions for recovering operation and maintenance costs. Most
Donors insist that the companies have to pay for the services (polluter pays
principle) in order to safeguard sustainability of the investment.

Funds can be made available either from the Donor Institutions directly or
indirectly through the Govermmental Banks like the Land Bank and the
Development Bank of the Philippines. Both Banks have environmental programs.
in addition, there are private investors that are willing to construct and to operate
hazardous waste treatment and disposais.

| will concentrate on the environmentai program of the Development Bank of the
Philippines (DBP), because | am working there as advisor. With the program of
the Land Bank | am not so familiar.

DBP has an entire program with several environmental projects. The program is
poiicy based.
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gj Development Bank of the Philippines

DBP has an environmental program including the following
projects:

= Environmental Management Program (EMP, Sweden)
+ Environmental Self-monitoring Program (Sweden)

= Water supply (World Bank)

*  Water Supply (Nordic)

*  Environmental Infrastructure (EISCP, Japan)

*  Industrial Poliution Control (IPCLP, Germany)

* Domestic Shipping Modemization Program {Japan)

B Development Bank of the Philippines

The elements of the lending policy of DBP in
environmental protection

« Loans with low interest rates
- eligibifity criteria for projects

- obiigation of the borrower to comply with environmental
standards

- willingness of the borrower to implement Environment
Management System (EMS)

« obiigation of the borrower to report about his
environmental performance

- granting technical advisory assistance of experis
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The objective of DBP is to improve the entire environmental performance of a
borrower company through instruments like introduction of Environmenta!
Management Systems and environmental self-monitoring, over and beyond
simply financing acquisition of environmentat equipment and facilities. Changing
the environmental behavior of an enterprise, its management and its employees
is just as important consideration in these poiicy-based lending facilities.

B Development Bank of the Philippines

Eligible projects:

*+  Water supply

* Municipal waste water treatment

*  Municipal solid waste disposal

*  Hospital waste treatment
Industrial waste water treatrment

*  Industrial air poliution
Hazardous waste b'eaﬁmnt

+  Cormmon effluent treatment
Cleaner technologies (modemization)

*  Occupational heatth and safety
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B Development Bank of the Philippines

; ' Eligible projects of Hazardous Waste
Management:

* Cleaner Technologies (modemization)

= Recycling technologies

= Chermical, physical, biological pre-treatrnent technologies
* Hazardous waste landfi! sites

*  Hospital waste treatment

+  Industrial waste water treatment

- Common effluent treatment

+  Cleaner technologies (modernization}
*  Occupational health and safety

B Development Bank of the Philippines

Terms and Conditions
Low interest rates

Grace period

Repayment up to 15 years
Technical Assistance

Philippine Company
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- Integrated Program on Clean Technology

Presented by

Engr. Reynaldo Esguerra
Supervising Specialist
DEPARTMENT OF SCIENCE AND TECHNOLOGY

during

4" HAZWASTE PHILIPPINES

CONFERENCE & EXHIBITION
(Former Philippine International Toxic and Hazardous Waste Congress)

8 & 9 February 2000, Dusit Hotel Nikko, Makati City, Philippines
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A competent and competitive S&T community with a
social conscience

Eccelerate the development of the country’s
*scientific and technogical capability, and

~ *that this will eventually spur productivity of
2.+ “Philipping industries and the marketability
. 'of their products

S&T Program for Mindanao

Intervention for the Poor, Vulnerable and
Disadvantaged

Expansion of Metrology Centers

g__r';.? Packaging Research and Development Center

Virtual Centers for Technology Innovation

(};} integrated Program on Clean Technologies

Integrated Program on Clean
Technologies

Promote sustainable development and
strengthen the competitiveness of
Philippine industries through the
adoption of clean technologies

Vo '-‘4: 4
Pollution Is Waste

Compelitiveness Stability
i
!
I
I

Nl |
U | h’ oo

Resources Economy

|
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Poliution Is Waste
Competifveness Stability

Wasteful Use

of Resources Economy

Pollution Is Waste

Inferiority in Stability
Market Competition

Wasteful Use
- ol Resources Economy

Poliution [s Waste

Infericrity in Stabiity
Market Competition

R
™ Wasteful Use Econamic
of Resaurcas Slowdown

Pollution Is Waste

Inferiority in
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Markel Competition Instat;:ir,r
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Business Definition of Waste

Anything other than the minimum amount
of equipment, materials, parts, space,
and workers’ time which are absolutely
essential fo add value to the product

Cleaner Production Leads to
Productivity

Better Standard of Living
and Human Welfare

Economic Development
and Growth

Superiority in Market
Competition
Efficient,Effective, Economical
Use of Resources
High Productivity

Definition of Cleaner
Production

= Applying an integrated preventive
i

environmental strategy to processes,
products, and services to increase
efficiency and reduce risks to humans
and the environment

_ .. .Unltad Natlans
" Environment Programme

Philippine Success Stories ,
- 12 {7 =By v oo,

boofs et s
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Clean Technology Can
Further Increase Productivity

Clean Technology

: “any technology or process that uses
fewer raw materials and/or less energy,
and/or generates less waste than an
existing technology or process”

Gerard Keily

Focusing on Clean Technology
- S uir Lealugton )

Provide central direction, leadership, and
coordination of scientific and

R technological efforts and ensure that the
&2 results therefrom are geared and

e utilized in areas of maximum economic
and social benefits for the people

;
{ <
g’ : EQ 128
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2 = Objectives

' Develop guidelines and policies to systernatize
the promotion of clean technologies in research,
development and technology transfer

Establish support mechanisms primarily for the
industrial sector, particularly SMEs, for the

¢ identification, evaluation, selection and

+ acquisition of cost-effective technologies for
cleaner production

development on clean technologies

¥ & Assess environmental and economic
impacts of adopting clean technologies

§ . s d , p2
B o i = porap 4 CompontT 2

Regional Network for
Ciean Technology Transfer]

“for Clean Technoiogy

Clean Technologies in
Research and Developmen

{;a| Clean Technology
+, ) Assassment Cenler

@Guidelines and Policies for
Clean Technologies

* Environmental performance indicators

» CP/EMS in SMEs

» Integrating CP in R&D

» Protocols for envirenmental, technology
= / verification e 4 v fomF T T
’ /o industry and Technology Needs
v\ Prioritization
A et ek

s\ .
E AT ghoagiemm
: i i

[N R ,,“::"'-‘].,'ll»-‘-\ -
J;?-~- & 5
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Clean Technology
Assessment Center

# Clean technology assessment
* Info center of verified technalogies

Regional Network for Clean

. Technology Transfer

» Clean technology promotion
# Cleaner production assessment

%o *®Tralning » Feasibility analysis preparation --Hz-u.? 1'35?)7«""
« e Technical Support * Training Sz £

"'4 » Business plan * Documentation of environmental &, - iflAé 5+

requirements g-‘-“-L: .
Clean Technologies in
Research and Development Participation of Stakeholders
» Resource recovery Indusiry : Indystrial Extension
‘User | Organizations
# Clean process -Supplier \ /
. — b . . ko

<% * Material subs',tltuhon ?%‘ imematonal Darar] ~ :,’2 .

L # Reverse engineering -~ orpanizaions Y

S e EPI MONITORING o : \

. . Govemnment i Apr 5
N | [Frenrg s 7]}
gﬁq +Local Units Prafessional and

T R Trade Associalions

) Ty

5
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Partnership with DBP

s
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Promote and Enable
Voluntary Industry Initiatives

O

Complementing Past, Present

: and Future Programs/Projects
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Class Sub—catégory Waste Number
Plating Discarded plating Al01
Hastes soclutions and salts with

a cyanide'concentration_of

less than 200 ppm.

Discarded heat treatment Al02
solutions and salta with

a cyanide concentration of

leas than 200 ppm.

Plating solutions and salts Al03
containing cyanides at a
concentration exceeding

200 ppm.

Heat treatment solutions Al04
and salts containing

cyanides at a concentration
exceeding 200 ppm.

Complexed cyanide solutions Al05
and salts

Other cyanide wastes Al99
arising from the plating

and heat treatment industries

Acid Wastes Sulfuric Acid B201
Hydrochloric Acid BZ02
Nitric Acid . B203
Phosphoric Acid B204
lydrol luoric Acld 1205
Hixture of Sulfuric
and Hydrochloric Acid B206
Other inorganic acids B207
Organic acids B208
Other mixed acids B299
Alkali Caustic soda c301
Hastes Potash cloz
Alkaline cleaners c3o03
Ammonium Hydroxide clo04
Lime slurries cl05
Lime-neutralized
metal sludges Cl06
Other alkaline materials cl199
Inorganic Non-toxic salts D401
Chemical Arsenic and its compound D402
Hastes Boron compounds D403
Cadmium and its compounds D404
Chromium compounds D405
Lead compounds D406
Hercury and mercuric
compounds . D407
Other salts and complexes D4%9
Reactive Oxidizing agents D301
Chemical Reducing agents : D502
Hastes Explosive and unstable
chemicals D50)
Highly reactive chemicals D599
Painta/ Aqueous-based E601
Reains/ Solvent-based E602
Latices/inks/ Other mixed E699

Dyes/Adhesives/
Organlc Sludges
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Organic Flash point>§1°C F701
Solvents Flash point<§lec F702
Chlorinated sclvents
-and Residues F703
Putrescible/ Animal/abattoir wastes GEBO1
Crganic Grease trap wastes from
Hastes industrial or commercial
pPremises. G802
Others GBS?
Textlile Tannery wastes H901
Other textile wastes H999
oil ‘Haaste oils - 1101
Interceptor sludges I102
Vegetable oils Xio3
Haste tallow 1104
Oil/water miixtures 1105
Containers Portable containers
previously containing
toxic chemical substances J201
Immobilized Solidified and polymerized
Wastes wastes K301
Chemically fixed wastes K302
Encapsulated Wastes K303
Organic Aliphatics L401
Chemicals Aromatics and phenclics L402
Highly odorous L403
Surfactants and detergents L404
Halogenated solvents L405
Polychlorinated biphenyls
and related materjals L406
Other organic chemicals L499
Hiscellanecus Pathogenic or infectious
Hantcn waatca Ho01
Asbestos Wastes H502
Pharmaceutjical wastes
and drugs H503
Pesticides H504

:-:u==-=====-=x==n==—u=u==-—==-=q;-(==:=.—====-======:=n=—-u==-=-===--:q=|=---—n

==|==========r===n==u==umu=======ﬂ:====——uuu.-_¢==--_-r=-nnnu=-=|u:lu-=r==---u-¢

EXEMPTED HWASTES

Garbage from domestic premises and households

Industrial and commercial wastewaters which are disposed of
on-site through the sewvage system

Industrial and commercial solid wastes which do not contajin
prescribed hazardous wastes .as jidentified in Table 1.

Haterials from building demolition excepl asbestos
Septic tank effluents and associated sullage wastewaters.
Untreated spoils from mining, quarrying and excavation vorks

but not materials in the nature of tailings, commercially
treated materlals ond mine facility consumahblesa.
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TABLE 3. PRESCRIBED WASTE TREATMENT PREHISES

Categary Cescription

A Premizes that conduct on-site disposal of hazardous wastes genecated or produced at ‘the
premises through industrial or commercial processes and actlvities other than disposal via
seWel.

B Commiercial or Industrial harardous waste Inclnerators.

c Landfills, dumps or tips that accept hazardous wvaate for dispoaal

D Premises that recycle or reprocesa hazardous waste vhich were not generated or produced at

that premise

£ Premizes that immobilize, encapsulate, polymerize or treat hazardous waates vhich were not
generated or produced at thal premise .

Fo Premises that stere hazardous wastes, which were not generated or produced at that premise
for periods exceeding 30 days.
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Harmonized Regulatory Systems and Capacity
Building for Toxic Chemicals and Hazardeus
Waste Management

Sustainable Development

Environment and Natural Resources/
Environment

Environmental Management Bureau of the
Department of Environment and Natural
Resources '
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Three (3) years

UNDP and Cost Sharing Financing:

UNDP TRAC: : US $ 1,313,353

Government ( in-kind cost sharing): US§$ 218,858

TOTAL: US § 1,532,211
Brief Description

Economic growth and industrial development in the Philippines has resulted in the increased usc
of toxic chemicals and generation of hazardous waste from industrial processes. These chemicals and
wastes pose health (human and ecological) risks unless properly managed. The Government of the
Philippines has enacted Republic Act 6969 or the Toxic Substances and Hazardous and Nuclear Wastes
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EXECUTIVE.SUMMARY

Project Backggoun&

The use of toxic chemicals and the generation of hazardous wastes have increased
dramatically in the last ten years and continue to increase in parallel with economic
growth and industrial development in the Philippines. These chemicals and wastes pose
risks to human health and the environment unless properly managed.

Toxic chemicals use and hazardous wastes generation, storage, treatment gnd
disposal are governed by a number of legislations, namely: Republic Act 6969 or the
Toxic and Hazardous and Nuclear Wastes Control Act of 1990, Presidential Decree No
1586 or the Environmental Impact Assessment Law and Presidential Decree No. 984 or

“the Pollution Control Law. To date, however, implementation of controls on toxic
chemicals and hazardous wastes has only been partial because of lack of budget
resources, expertise and operational systems and procedures. Moreover, the oftentimes
duplicating or redundant requirements of the three (3) systems result in confusion and
undue delays in chemical importation and hazardous waste disposal approvals.
Harmonizing these related permitting systems will provide a sound basis for industrial
investments and establishment of treatment and disposal facilities in the near future. The
Philippines, likewise, as signatory to a number of international agreements on ihis
subject, such as the Basel Convention and as Party to the negotiations for pew
agreements such as the one on POPs, needs to capacitate itself to meet its obllgatlonq
under these Conventions.

Pursuant to the government’s goal of improvement of the quality of life of the
Filipinos, as enunciated in the 1993-1998 Medium Term Development Plan, the United
Nations Development - Programme has agreed to assist in the development and
harmonization of the various regulatory systems and procedures governing toxic
chemicals importation, use, transport and storage and hazardous waste transport,
treatment and disposal and required under RA 6969, P.D. 1586 and P.D. 984, as well as,
establish capacity on toxic chemicals and hazardous wastes management. This assistance
will likewise include capacitation for meeting the country’s commitments under the
various agreements to which it is or will be a signatory. This is in line with its Country
Cooperation Framework for the Philippines which recognizes the need for effective
environmental management to ensure sustainable development.

Description of the Project

The project aims to contribute to the country’s development goal of improvement
of the quality of life of its people and has been designed to develop capacity to manage
risks from toxic chemicals use and hazardous wastes generation, transport and disposal. it

will also attempt to harmonize all the regulatory systems mandated under RA 6969, P.D.
1586 and P.D. 984. :
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Inputs

Component 2 - Database and Management Information Systems
Development/ Improvement

This will develop databases on the PCL, CCOs, hazardous wastes and
generators, transporters, treaters, disposers, hazardous waste recyclables,
EIA compliance and P.D. 984 compliance. All of these plus ex1stmg ones
will be consolidated into one integrated system.

Component 3- Training
This will train government, industry and the academe on specific areas
like toxicology, industrial emergency planning and response, hazardgus
wastes characterization and testing, contaminated site assessment - and
remediation, EIA compliance monitoring and audit, environmental qua_l_lty
standards setting and environmental monitoring techniques and methods.

Component 4 - Information, Education and Communication

This will formulate a Communications Plan for the Project concerns and
will involve implementation of some of the proposed 1EC activities.

Component 5 - Support Facilities

This will entail establishment of an Advisory Response Center for
Industrial Emergencies and a Reference Laboratory for Bazardous Wastes.

UNDP Inputs

studies,

The UNDP shall provide inputs for consultancy services, training, conduct of

consultative meetings and workshops and field visits.

Government Inputs

The Government, through the Environmental Management Bureau of the DENR

shall provide the counterpart personnel, office space and equipment and part of the
maintenance and operating costs. It shall likewise provide technical information in its
possession needed by the Project.

Financial Data

The total budgetary allocation for the project is $1,532,211.00 broken down as

follows:
UNDP TRAC Resources US$ 1,313,353.00 -
Government in-kind PhP 8,754,324.00 ($218,858.00)
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Vi p

A Review of the Options for Restructuring the Secondary Lead Acid Battery
industry, in Particular the Smaller Battery Recyclers and Secondary Lead
Smelters and the Informal Sector, with a View to Enhancing Their Environmental
Performance and Improving Health Standards.

Background and objective of the study

The ban on the export of used lead-acid batteries (ULAB) from Annex VIl (OECD, EC,
Liechtenstein) to non-Annex VIl countries pursuant to decision 1ll/1 of the Basel
Convention will reduce the availability of imported scrap feedstock for battery recycling
in the Philippines. As ULAB supply from other developing countries will become scarcer
and scarcer, the ban is likely to encourage and enhance collection and recuperation of
domestically generated scrap batteries. This leads to a situation within which, the limits
of justifiable collection and transport costs, the principal secondary lead smeiter in the
country, Philippine Recyclers Inc.(PRI), siphons off domestically generated ULAB from
the smaller battery recyclers and secondary lead smelters, and unlicensed battery
reconditioners/melters in the informal sector of the Philippine economy. Although this
development is desirable from an environmental and heailth point of view, it might
generate adverse social problems and hardship.

From a short-term perspective, this study explores the technological and managerial
opportunities for improving the environmental and occupational health performance of
the smaller battery recyclers and secondary smeliers and unregulaied reconditioning
and melting activities in the informal part of the economy. The analysis has been
conducted on the basis of site visits of typical production units, a brief survey
questionnaire completed by the site managers and assessment of regional availability of
scrap feedstock and lead demand (in the form of reconditioned batteries and refined
lead for non-battery uses).

From a medium- and long-term point of view, the study investigates the pros and cons
of restructuring the informal ULABs collection and recycling sector in the Philippines.
The objective has been to make the smaller battery recyclers and secondary smelters,
battery reconditioners and inefficient recyclers in the informal sector part of an effective
and efficient collection infrastructure supporting an environmentally sound secondary
lead sector for the recycling of battery scrap. This approach gradually phases out
uncontrolled, inefficient and environmentally unacceptable methods of partial lead
recovery, and in particular practices employed outside the formal sector by an unknown,
but somewhat significant number of people. It would also spare Government agencies
the eventual need to address this problem at a financial and social cost, most likely out
of proportion to the amount of lead recovered during any decontamination procedure or
through the provision of a (publicly managed or subsidized) scrap battery collection
system.
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In this regard, due attention has been paid to the logistic peculiarities of an archipelago,
in particular the regional spread of collection infrastructure, collection and shipment
costs as well as the assurance of environmentally safe transport. It is not unlikely that
the Government might have to provide some support and assistance in making parts of
the remote collection and transport system viable.

Scope of the study

Brief characterization of the size, employed technology, feedstock material and
output of (i) battery reconditioners; (i) cottage melters; and (iii) the smaller battery
recyclers and secondary smelters (Asia Pacific, Silver King, Guevarra/Magsuet,
Celica Batteries, Tower Lead, Honest Parts, and any others that are identified
and located). Furthermore, the inter-relationship between these three different
commercial groups regarding the supply of feedstock and demand for recovered
lead are briefly reviewed.

Short characterization of the main environmental and occupational health
problems of the three groups: battery reconditioners; cottage melters; and smaller
battery recyclers and secondary smelters

Assessment of options for short-term upgrading of environmental and
occupational health performance in the three groups. The options are practical,
feasible and affordable.

Analysis of the long-term restructuring options of the three target groups with a
view to

(i) increasing collection of domestically generated ULAB for the unregulated
battery recyclers which meet acceptable environmental standards;

(i) -gradually reducing uncontrolled, partial lead recovery in the country in a
socially tolerable way.
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Section 1. Characterization of the size, technology, feedstock material, output
and inter-relationship between these groups: Battery Reconditioners, Cottage
Melters, Smaller battery recyclers and secondary lead smelters.

Section 1.1 Battery Reconditioners

Throughout the major cities of the Philippines, and in particular the capital Manila, there
are hundreds, possibly thousands of small battery reconditioners. The typical battery
reconditioner occupies small shop premises located along main city roadways with
street access and is usually found amongst other shops selling a variety of provisions,
fast foods, and domestic and consumer goods.

Each battery reconditioner seems to employ about 4 other Filipinos engaged in a
number of manual tasks associated with dismantling and re-assembling batteries. One
person in each of the premises is responsible for the commercial transactions, that is,
the purchase or acquisition of “spent” batteries and the sale of reconditioned batteries
and surplus battery parts, i.e. rubber and polypropylene cases, and battery plates.

Some of the reconditioners also rented or leased commercial batteries for daily, weekly
and monthly periods to self employed truck, “Jeepneys” and taxi drivers.

It is likely from observations made during a field trip to the Philippines in June of 1998
that as many as 6,000 Filipinos could be employed in the batiery reconditioning
industry.

Battery reconditioners test “spent” batteries delivered to their premise to ascertain
whether the battery can be reconditioned by just recharging the cells or whether one or
more of the baiteries cells requires replacing due the build up of sulfates on the surface
of the active materials. If the battery merely requires recharging, it is quickly resold after
a quick “boost” overnight charge and the electrolyte topped up with either distilled or de-
ionized water.

Batteries with defective cells require those cells to be replaced or the sulfate layers on
the active surfaces of the lead acid battery to be removed. There are chemicals that
certain reconditioners will add to the battery electrolyte to remove the lead sulfate layer
from the active surface on the battery plates. In some cases removal of the inactive
sulfate layer will allow the battery to be recharged and effectively reconditioned. When
chemicals are ineffective, recyclers will usually break open the battery by cutting
through the rubber or polypropylene weld at the top of the battery case and removing
the top complete with the positive and negative terminal connections. Using simple
measuring and observation technigues the battery cell or cells that are "spent” are
identified and replaced by cannibalizing another battery with some “good” cells. The
positive plates are often reused up to three times. The top will then be replaced, glued
to the base section and the battery recharged prior to resale.
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The expected battery life from these reconditioning methods will vary tremendously as
some or all of the cells will fail shorily after resale. Experience has shown that some
reconditioned batteries will fail after about three months, although many will last for five
or six months, but useful life is very short compared to the expected two years life of a
new battery in the hot climate of the Philippines.

Those cells that are "spent” and batteries that are beyond "reconditioning” will be
broken open and the acid “dumped” by washing down the street drain or allowed to
percolate into the soil at the rear of the premises. No evidence was observed for the
safe collection and neutralization of battery acid in the reconditioning shops. The battery
electrolyte is disposed of because it has no value. The rubber or polypropylene cases
are sold to either a plastic recycling plant or directly to a battery manufacturer for reuse.
The battery plates will be set aside, usually at the rear of the premises and allowed to
dry. The dried plates will then be placed in large clear heavy duty plastic bags and sold
by weight to one or more of the dozen or so smaller secondary smelters or backyard
melters in the Philippines. Philippine Recyclers Inc. secondary plant at Bulacan does
not purchase battery plates for smelting.

Section 1.2 Cottage Melters

The small Cottage Melters typically work from the backyard of domestic premises or on
a larger scale from abandoned industrial premises. None of these cottage businesses
are licensed lead recyclers and it is also probable that lead melting is not the only metal
recovery activity. Very often lead melters primary source of income will be derived from
lead metal recovery from the collection of industrial and automotive battery scrap,
because they can obtain a better price for the separated metallic lead content than the
whole scrap battery or the plates if sold separately.

Cottage Melters break open the scrap batteries with an axe or a circular saw. The dilute
sulfuric acid is disposed of by either tipping it into drains or rivers, or allowing it to
percolate through the soil into the surrounding groundwater. The rubber and
polypropylene cases are sold to plastic recyclers for eventual resale to the battery
manufacturers. The lead battery plates, complete with the lead oxide and sulfate pastes
still embedded in the battery plate grids are melted in large open kilns or cast iron “pots”
of various sizes. The metallic lead grids melt easily and the metal is tapped from the
kilns or pots and cast in moulds to produce unrefined lead ingots. It is most unlikely that
any backyard melter will have a furnace capable of recovering the lead from the paste.
The most likely scenario is that once the metallic lead in the battery grids has meilted
and been cast into metallic ingots the melting pot or kettle will be emptied ready for the
next batch.
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The waste paste tipped from the pot will be in the form of a heavy slag or residue with a
lead content of over 90%. The most profitable method for disposal of this lead rich slag
would be to sell it to a small or large smelter, but the most likely fate for this waste
material is either the river, the rear of the meiter’s dwelling housing or some remote pant
of the countryside. There was no evidence at any of the smali scale smelters that were
inspected that these residues are sold for further processing. Backyard recovery rates
are therefore, at best, 40% of the available lead in a scrap battery, including lugs and
bridges, and consequently there will always be a serious pollution problem caused by
the lead rich slag disposal.

The number of backyard melters in the Philippines has proven impossible to estimate,
as the melting operations tend to be spasmodic rendering the task of tracking down
these clandestine activities extremely difficult. The author of this paper did not find and
witness any small scale melting operations in Manila, despite many hours of searching.

Section 1.3 ‘Smaller Battery Recyclers and Secondary Lead Smelters

A Smaller Battery Recycler or Secondary Smelier can be described as a lead recycler
producing less than 5,000 tonnes of lead ingots per annum.

There are 9 known Smaller Battery Recyclers and Secondary Lead Smelters in the
Philippines, six on the main island located close to Manila, and three on the smaller
islands. The owners and managers of four of the smaller smelters cooperated with the
Author in the preparation of this study', in return for anonymity in the final report.

The smaller battery recyclers and secondary lead smelters produce between them
approximately 12,000 tonnes of secondary unrefined lead ingots per annum. The raw
materials are mainly acid drained and dry battery plates. Only one secondary plant was
breaking and processing a small quantity of whole case batteries.

An estimated 150 Filipinos are directly ernpldyed in the small lead smelting plants.

All the smaller battery recyclers and secondary lead smelting plants employ “short” 1 to
3 tonne reverberatory furnaces using diesel or waste oil fired burners as the main lead
smelting furnace.

Reverberatory furnaces average approximately 2.4 meters wide X 10m long at the slag
line, but the reverberatory furnaces favored by the small recyciers in the Philippines are
approximately one third of this size. Two bumners normally fire the furnaces, although
the small furnaces used in the Philippines have only one air enriched diesel/waste oil
burner.

' Appendix IV, UNCTAD / ILMC Philippine Project, Field Study Report, Small Battery Recycling Plants,
Environmental and Cccupational Health Assessment, August 1998.
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The standard furnace construction uses magnesite brick below the slag line, chrome
magnesite brick at the slag line, and high alumina brick on the upper walis. The
suspended arch roof is constructed using basic brick in areas where slag may splash
and high alumina brick elsewhere.

The floor arch is heavy-duty fireclay brick. It was not possible to determine or confirm
which refractories have been installed in the small Filipino reverberatory furnaces.
Carbon is usually added to the charge material as a reducing agent in the form of coke
breeze, but in one Filipino piant waste coconut shells are used, in an amount up to
about 5% by weight of the total charge. (About the same as coke breeze)

The mixed dry charges are fed manually to the small furnaces and pushed into the
reaction area using a variety of hand-make tools. Radiation and convection from the hot
furnace gases and walls heat the charge. The lead alloy grids melt, and the carbon
reacts with the lead oxides and sulfates reducing these compounds to metaliic lead and
a variety of gaseous and solid oxides and sulfides. Most of the reactions take place in
the first half of the furnace. The remaining portion of the furnace is mainiy a settling
area for separation of the slag from the metal, although some smeliing is done in this
zone.

The slag consists of a thin, fluid layer floating on top of the heavier molten lead layer.
Both the molten slag and metal are tapped at the end of each smelt from the furnace
into cast steel pots.

During the smeilting of battery plates, the furace produces low (0.2- 0.7%) antimony
bullion (soft lead) and a furnace slag containing 80% lead and antimonial oxides.

The furnace slag is stored and reprocessed in the reverberatory furnace in a separate
slag campaign. The campaigned slag charge is blended with up to 5% reducing agent
and is fed back to the furnace in the same manner as the battery plate material.
Normally this slag smelt will recover about 50% of the lead contained in the slag as a
low (.8-2.5%) antimony bullion. The residual slag from the slag charge is typically rich
in antimonial oxides and low in lead oxides and ideally should be processed further in
an oxygen blast furnace. As none of the smaller battery recyclers and secondary lead
smelters own a blast furnace the lead recovery rate during the slag campaigns is not
optimized and some of the residual lead in the slag is not recovered.

Reverberatory furnace smelting, at approximately 1400 to 1500 degrees centigrade,
reduces the lead compounds to metallic iead bullion, and at the same time oxides the
alloying elements in the battery grids, posts, straps, and connectors to produce a slag
containing virtually all the alloying elements.
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The following reverberatory furnace reactions are typically the most common:
PbS0s + C = Pb + CO; + SO»

2PbO + C - 2Pb + CO;

48b(m) + 3PbSO, — 3Pb + 380, + 2Sb,03

28b{(m) + 3PbO — 3Pb + Sby03

Sn{m) + PbSO, = Pb + SO2 + SnOz

Sn(m) + 2PbO — 2Pb + SnO;,

3As(m) + 3 PbSO,4 — 3Pb + 3S0; + 2As,03

2As(m) + 3PbO — 3Pb + As;03

©@ N o a0 A~ w b

Carbon and/or carbon monoxide reduces some of the lead sulfate to metallic lead
evolving carbon dioxide and sulfur dioxide as shown in reaction #1. To reduce the sulfur
dioxide emissions metaliic iron is added to the furnace charge to combine with the free
sulfur to form iron sulfides as shown in eguation # 9.

9. PbS + Fe — Pb + FeS

Most of the lead sulfate is reduced by the molten grid metallic according to equation # 9.
‘I this reaction one mole of lead sulfate reacts with 4 moles of molten lead to produce 4
moles of lead oxide and one mole of lead sulfide, which enter the slag. Antimony and
any arsenic and tin contained in the grid metal are also oxidized in a similar manner.
Reaction # 10 is responsible for the lead sulfide, most of which is oxidized in the highly
oxidizing slag by the lead oxide to produce molten lead and suffur dioxide as shown in #
11. Any residual lead sulfide remains in the slag. The remaining two moles of lead oxide
are reduced to lead by carbon in reaction # 12. :

10.PbSO4 + 4Pb — 4PbO + PbS
11,2PbQO + PbS — 3Pb + SO,
12.2Pb0O + C — 2Pb + CO»

The lead sulfate and the lead oxide generated in the furnace reactions produce
conditions that are reducing to lead, but oxidizing to all other battery grid alloying
elements and impurities. Thus the furnace bullion contains very low levels of antimony
and almost no arsenic or tin. The free flowing lead oxide or litharge slag contains
virtually all the alioying elements as oxides.

At the four sites inspected internally the operators were adding scrap steel to the
furnace charges. The iron in the steel reduces the lead sulfate to lead oxide during the
smelting process and the iron is oxidized to iron sulfide. The lead oxide is then further
reduced to metallic lead by the action of the carbon in the coke, producing carbon
dioxide as the eventual by-product.
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The iron, by reducing the lead suifate to the oxide, effectively de-sulfurizes the charge,
but this desulfurization process is futile unless the slag is eventually removed from the
process circuit.

All but one of the small smelters continuousily returns the slag to the reverberatory
furnace, thereby saturating the molten slag in the furnace bath with iron sulfides. At
saturation point any further desulfurization is only achieved with the iiberation of the
sulfur from the melt and the emission of sulfur dioxide gas into the atmosphere.

One of the secondary plants also utilized a small 2 to 3 tonne Rotary furnace with a
deisel oil fired burner for campaigned smelting of drosses and by-products. The rotary
kiln is a 3 metre steel cylinder probably lined with chrome magnesite refractory bricks
(79% MgO and 9% Cr,03), as most rotary furnaces are. Heat is transferred from the
burner flame to both the charge and the refraciory lining by radiation.

These batch kilns are rotated during four hours of smelting thereby mixing the charge,
exposing fresh material and increasing the rate of heat transfer as the hot refractories
transfer heat to the material by conduction as the drum constantly rotates the
refractories under the charge. The smelting temperature is approximately 1000 degrees
celcius with conditions and reagent requirements usualily based on the ternary phase
oxide system of silica, iron and sodium. The reagents used in the Filipino rotary
normally consists of 5% scrap iron (scrap construction rods) for sulfur removal and 5%
sodium carbonate; the reducing agents are usuaily 5% coal fines and sand is added as
required for the silica content in order to maintain fluidity in the tertiary slag phase.

The Filipino rotary had an diesel oil fired air enriched burner located in a refractory lined
door at one end of the furnace. At the opposite end the furnace wall was tapered to an
exhaust flue of about 400 millimetres in diameter. The furnace is charged through the
open door housing the burner and tapped from a plugged hole in the located center of
the rotary drum. There is no afterbumer installed in the Filipino rotary system, but in the
absence of combustibles, is acceptable.

This manually charged Filipino rotary furnace smelts product drosses, that is, lead
oxides and complex metallic salts where lead is combined with other impurities. The
chemical reactions occurring in the rotary furnace will depend on the composition of the
drosses. Essentially, however, oxides and other compounds in the drosses are reduced
to remove any sulfur and other non-metallics, disposing of the waste material in the
form of a slag that melts at a relatively low temperature. The basic lead compounds
react as follows:

1. PbO, + C - Pb +  CO
2. PbO + € > Pb + CO
3. 2PbO + PbS — 3Pb + 500
4. PbS + Fe —- Pb + FeS
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The carbon reduces the lead oxides to metallic lead and carbon dioxide and monoxide
as described in 1 and 2. Redox reactions with lead oxide and the active iron liberate
metallic lead, sulfur dioxide and iron sulfide.

The dust collected in the filter bags is removed by manually shaking the bags after each
furnace charge. The dust dislodged from the inside of the bags, falls to the bottom of the
bag housing and is collected via a rotary valve (sealed non-return valve to prevent leaks
to atmosphere) and returned to the furnace.

Two of the small smelters visited ventilated fumace gases and the fume generated in
the furnace tapping areas to baghouses with polyester bag filters. One of the smeilters
passes furnace exhaust gasses and the ventilation from the tapping area through an
aerosol mist in a small water-cooling tower. The fume dust adheres to the water
droplets in the aerosol, and forms a wet studge that collects in a reservoir at the base of
the tower. The sludge is manually removed each week, dried and the fume returned io
the process.

The feed for the aerosol is water circulated by a water pump in a closed unfiltered loop.
The efficiency of the aerosol will be adversely affected as fine colloidal fume particles
collected by the fine aerosol are re-circulated and block up the small holes in the
_aerosol nozzles. Furthermore, the water will gradually become acidic as some- of the
sulfur dioxide produced in the smelting process dissolves in the water. This innovative
dust and fume collection system would be greatly improved if:

() water re-circulated to the pump was filiered to remove nozzle blocking particles
(i) the re-circulating liquid was alkaline

An alkaline aerosol would remove more of the sulfur dioxide gas to form a neutral salt
that could be returned to the furnace. Under relatively easily controlied conditions during
smelting the sulfur in the salt can be removed by iron addition to the charge material
and tapped from the furnace a slag that wouid need to be discarded.

One of the plants visited appeared to vent the furnace fumes to the atmosphere. Three
other plants visited without gaining access to the process areas did not appear to have
ventilation plants on the premises and “white smoke” typical of unfiltered lead fume was
clearly visible from the furnace stacks.
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Section 1.4 The Inter-relationship between the different Lead Recyclers

Lead acid batteries that the reconditioners cannot resell are opened and the battery acid
disposed of. There is considerable speculation about the methods for disposing of the
acid electrolyte and regreftably the author could not ascertain precisely the most
common methods of disposal. In the absence of any acid neutralization ponds, it is most
likely to be disposed of by either tipping it down the local storm drain or sewer, or into a
nearby stream or river or allowing it io percolate into the water tabie through the soil
around the reconditioners premises. The lead containing plates with the metallic grids
and the lead paste are separated, air dried, packed into heavy duty plastic bags, sealed
and sold to the small secondary lead plants. Philippine Recyclers Inc. (PRI}, the largest
secondary smelter in the Philippines have a policy of purchasing and recycling only
whole case batteries and the company does not purchase battery plates.

The small recyclers compete with each other for scrap battery plates in a market driven
supply/demand situation. There was no evidence of any collusion between the small
smelters to depress scrap prices, but there was ample evidence to suggest that there
was a chronic shortage of scrap materials and all the small smelters visited during the
field trip appeared to be vying with each other for supplies and operating their plants
under capacity.

The small recyclers smelt the plates and probably recover at least 90% of the available
lead in the grids and the paste. The unrefined lead ingots produced by the small
recyclers are for the most part sold to PRI. PRI add the unrefined ingots to their own
furnace metal during the lead refining process for the removal of impurities.

A minority of the small recycling plants ship their unrefined lead to producers of other
small lead products such as wheel weights, lead solder or fishing sinkers.

The policy of PRI to purchase whole case batteries only serves to secure the small
recyclers with an unrestricted supply of battery plates from the reconditioners. While the
reconditioners have a ready market for the battery plates, they will continue to dispose
of the acid in “environmentally unfriendly” ways. The market for battery plates and oxide
is being sustained because PRI purchase most of the unrefined lead from the small
recyclers. Acid disposal into the environment will only cease when all the recyclers,
large and small, decide to recycle only whole case batteries and neutralize the acid
electrolyte in the recycling process. Such a policy has, however, other implications,
which are discussed later.
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Section 2. Environmental and Occupational Health problems.

A recent study of non-exposed adult women in Manila to lead® from dietary sources
concluded that the blood lead levels of the study group was low at less than 4 mg/dl of
Hemoglobin, indicating that the levels of lead exposure, including respiratory lead
particulates, might be low. Data published by the Philippine Environmental Management
Bureau (EMB) in 1990 and 1996* shows that lead in air values in Manila from 1987 to
1995 were not excessively high. Indeed, recorded lead in air values have fallen slightly
from a geometric mean value of 0.52 0g/m® in 1987 to 0.450g/m’in 1995,

Information detailing environmental exposure to lead in the Philippines from the EMB is
not readily available.

Pre-employment blood lead levels for employees of the RAMCAR Carporation5
(appendix I) recruited from the Metro Manila area during the last two years show,
however, a very different picture. The average blood lead level from those recruited in
the Metro Manila area is 16.52 mg/dl of lead in blood. The number of new employees
sampled in the survey was 176 from as far south as Imus and as far north as Plaridel.
The average blood lead level for employees living in the Marilac area was 21.58.

The lowest result was from Meycauayan employee and the highest was from an
employee recruited in Marilao.

This survey of Metro Manila residents recruited to PRI or RAMCAR demonsirates that
there is population exposure in and around the whole of the Metro Manila area. ltis
most unlikely that any emissions from the regulated site at Bulacan would be solely
responsible for such widespread pollution. It is, however, more likely that the elevated
blood lead levels amongst the Manila residents is due to a number of point sources
scattered around the city, inciuding unregulated smelters and battery reconditioners.

Section 2.1 Battery Reconditioners

The most immediate problem posed by the battery reconditioners is the disposal of
battery electrolyte, that is, dilute sulfuric acid. Acid tipped into the drainage and
municipal sewer system will be neutralized at one of the many city water treatment
plants. Such treatment is, however, an unnecessary financial penalty against a town’s
or city’s municipal budget.

2 Non-occupational exposure of adult women in Manila, the Philippines, to lead and cadmium. Z.-W.
Zhang et al, January 5™ 1998. The Science of the Total Environment 215 (1998) 157 — 165.

In total 45 female non —smoking clerical workers from a large medical complex were sampled to
determine levels of dietary exposure.

® Philippine EMB, Department of Environment and Natural Resources, the Government of the Philippines.
Philippine environment in the eighties, Environmental Management Bureau, 1990:6.

* Philippine EMB, Department of Environment and Natural Resources, the Government of the Philippines.
Philippine environmental quality report 1990 - 95 in the eighties, Environmental Management Bureau
1996:9.

5 RAMCAR Corporation 1999.
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Acid that is allowed to percolate into the ground at the rear of the battery reconditioners’
shop will render the surrounding soil infertile and probably contaminate the
groundwater. Acid tipped into streams and rivers will, depending on the extent of the
dilution, lower the pH of the water and adversely affect the local ecosystem.

Suifuric acid will also attack and dissolve most concrete mixtures and mortar. This is
important in Manila, where riverbank erosion on certain sections of the river is
prevented by stone and mortar retaining walls.

Personnel observed working in the reconditioning shops were not wearing any
protective clothing, gloves or safety goggles. Some of the personnel working in the
shops wore only shorts, no shirts or shoes, and others who were wearing tee shirts
wore only sandals on their feet. The procedure to open the “spent” batteries and either
change the plates or remove certain cells rendered the person undertaking the task at
risk from acid splashes, and hence bumns, to the skin and face, particularly the hands
feet and eyes.

Battery plates removed from “spent” batteries and individual cells are air dried prior for
sale to the small smelters. There is a risk that when the dried plates are coliected and
packed into the heavy duty plastic bags that the lead paste on the metallic grids will be
disturbed and the lead bearing dust generated disperse into the atmosphere and
contaminate those in the immediate vicinity. If inhaled or ingested the lead in such fine
colloidal size particles will be readily absorbed into the blood stream.

It should be noted that all of the battery reconditioners observed were located in busy
streets and adjacent to other general food stores including outdoor “fast food” vendors.
People were observed eating meals outdoors either adjacent to or close by battery
reconditioning shops and young children were seen playing in the adjoining streets.

Section 2.1 Smaller Battery Recyclers and Secondary Lead Smeiters

The four small smelting facilities visited had changing rooms and lockers for clean
clothes. Only one of the proprietors issued their employees with protective footwear and
none of them issued any protective clothing. One of the sites had a manual laundry for
empioyees to wash their working clothes. At the other three sites employees were
expected to launder their own work clothes at home. It was not possible to observe
employees working at the smelters where access was not gained due to high perimeter
walls.

- Two of the smelters had showers for the operators to use at the end of their shifis and
all four plants had hand washing facilities for use prior to meals and refreshment breaks.
One of the proprietors had issued his employees with rubber dust respirators and the
other three had paper masks available on request. Regrettably at only one of the Sites
were any of the operators observed wearing respirators tapping slag and metal from the
furnace. Some of the operators were seen to be wearing wet towels or scarves around
the face during furnace tapping periods.
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The vast majority of operators at the four sites wore shorts, light tee shirts and open
toed sandals. Only a few maintenance personnel were observed wearing hard hats.
Nobody was-observed wearing eye protection, not even when tapping the furnaces.

Battery plates are delivered to the small recyciers in heavy-duty plastic bags and at all
four sites were stored unopened until the material was charged to the furnace. Whilst a
few of the plastic bags at one of the locations were torn open, this method of storage did
adversely contribute to the lead in air levels.

Breaking the bags open prior to charging, however, does pose a serious problem. The
‘bags are opened manually and the contents tipped onto the unventilated charge
preparation area adjacent to the furnace. Clouds of dust are clearly visible during this
activity and undoubtedly contribute to elevated lead levels.

One of the plants had just installed a new micro-pulsed cyclone assisted baghouse with
an automated cleaning cycle for removing fume from the inside of the cloth bags.
Unfortunately, this Taiwanese baghouse was still awaiting full commissioning and was
not operational during the field trip. 1t did, however, appear to be a well designed and
engineered unit, appropriate to the size of the smelter.

The furnace extraction systems employed at two of the sites and connected to manually
maintained baghouses did appear to ventilate smelting fume. During smelting there
were few fume emissions from the furnaces observed and the operators seemed to
understand how to balance the burner exhaust gases and fume extraction systems.
Nevertheless, hygiene extraction was poor on all of the furnaces. This was particulatly
apparent after firing a new charge and during the tapping phase. of the end of the
smelting cycle.

Baghouse fume and dust filters require frequent shaking to remove the build up of fume
on the inside of the bags to maintain ventilation velocities in the flue system. Without
frequent shaking, particularly during the first phase of smelting, the fume adheres to the
inside of the filter bag and “blinds” the filter medium, severely limiting extraction and
reducing ventilation at the furnace to virtually zero. Furthermore if there is a heavy
accumulation of fume, it is subsequently more difficult to remove completely, even with
vigorous shaking. Regular, automated and engineered mechanical shaking will
minimize the risk of fume building up on the inside of the filter bags.

The exhaust stack from the smelter that contained fume with an aerosol in a 3.0 by 0.3
metre cooling tower was fume free during smeiting. Nevertheless, hygiene extraction at
the furnace was inadequate and failed to contain all the fume emissions during the
tapping phases.

All the furnace stacks at the five sites inspected exiernally were observed to be fuming
white smoke, typical of unfiltered furnace exhaust gases containing lead fume. It is
unknown whether these sites have any hygiene or environmental controls. Two of these
sites were in heavily populated areas, thereby exposing residents to lead fume. Three of
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the four sites inspected internally are located in industrial zones and at least 400 metres
from designated housing areas. One of the sites inspected internaily has a private
residence adjacent to the entrance to the property and appears to be located in a mixed
zone, that is, industrial premises and private properties.

The hygiene and smelting flue ducting from all the furnaces converged at various points
prior to entry to the baghouse. No mechanical dampers were observed in the respective
ducting to optimize either hygiene or smelting extraction. The installation of simple
manually controlled dampers located in the furnace and hygiene ducting would allow
furnace operators to direct ventilation to maximize extraction to either the furnace during
smelting or for hygiene during the slag and tapping periods.

External perimeter inspections at all nine sites did not reveal evidence of liquid effluent
pollution, although it is feasible that wastewater from the laundries and the showers wili
poliute the municipal drainage system with lead bearing dusts. The absence of liquid
effluent contamination is because the main feed material for the small smelters are dry
battery plates and lead oxide paste.

Only one of the owners of the four smelters inspected admitted landfill disposal of

furnace slag. The other three claimed that the slags and residues were continuously re-
circulated in the furnaces. It is common and good metallurgical practice to return the

slag tapped from reverberatory furnaces to the smelting process. The metallurgy of the

reverberatory furnace is such that the slag tapped from the furnace will be rich in

antimony, if present in the scrap feedstock, and lead oxides. Returning the slag to the

furnace permits a second reduction phase to recover the lead in the slag residue.

There is a point, however, when the slag is so rich in antimony, that re-circulation via

the reverberatory furnace fails to reduce the lead content of the slag tapped from the

furnace.

The traditional metallurgical solution to this dichotomy is to process this high antimonial
lead bearing slag through a high temperature oxygen blast furnace. This additional
furnace procedure reduces the lead content in the final residues to less than 5% {and
usually < 0.5%) and produces a stable inert disposable slag suitable for either landfill or
sale as road hardcore or sandblast material.

Whilst all the furnaces at the sites inspected were either housed in separate buildings or
under cover, the solid waste residues were sorted and stored outside and exposed io
the elements. It is important to sort through the slag because it is common practice
amongst experienced operators who want to ensure that all the slag is tapped from the -
furnace to allow the slag to flow into the collection pot until molten metal is observed
flowing into the pot. This molten lead will sink to the bottom of the slag pot during the
cooling phase and solidify. Sorting through the cooled and upturned slag buttons allows
operators to recover the valuable metal and return it to the process for ingot casting.
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It was noted during the field trip that the slags exposed to the elements for a week or so
at all the sites had degraded and were breaking down into a dusty residue. The
production of these degradable slags is in part due to the use of soda ash as a fiuxing
agent in the furnace, thereby producing soluble sodium salts in the slags. During
periods of heavy rain there exists the potential for the lead bearing slags to wash away
as slurry.

The small recycler with the five tonne Rotary smelter was not operating this furnace
during the site inspection. This Rotary furnace is utilized to toll smelt lead-bearing
industrial drosses unsuited to the reverberatory furnaces. Rotary furnaces, unless
operated at high temperatures using calcium silicate based fluxes, will produce
leachable lead bearing residues unsuitable for landfill or any other industrial application.
Leachable rotary furmace slags require further metallurgical treatment, which may
incfude solvent extraction of toxic metals, to render the residues inert and safe for -
landfill disposal.

Section 3 Short Term Upgrading of Environmental and Occupational Health
Performance

Section 3.1 Battery Reconditioners

The unauthorized disposal of battery electrolyte must cease. The problem for these
reconditioning shops will be where to store and how to dispose of the dilute sulfuric
acid. The simple solution is not expensive, but does require education of the battery
reconditioners and distribution of materials and reagents.

The Philippine Government must consider suitable legislation and monitoring to ensure
that the battery reconditioners do not dispose of untreated battery electrolyte into the
environment. The Government should also consider distributing to the reconditioning
shops 100 litre heavy-duty plastic drums to facnltate storage of electrolyte drained from
the discarded batteries.

Once the dilute suifuric acid is contained it can either be neutralized with lime prior to
discharge or collected by the municipal authorities and neutralized at a central treatment
plant. Lime is a cheap neutralizing agent, but the government may have to consider free
distribution of the lime to the reconditioners, otherwise the owners of the shops might
consider the expense unnecessary. Lime treatment of the battery acid is not an ideal
environmental solution because it does not remove any dissolved lead or lead sulfate in
the discharge effluent. Of the two “environmentally unfriendly” problems and as “a first
step’, it is preferable to neutralize the acid and discharge the effluent with some
dissolved lead and entrained lead sulfate than discharge untreated raw dilute sulfuric
acid to the waterways and municipal drainage system. As an alternative the municipal
authorities might consider entering into a contract with PRI to treat the battery
electrolyte collected from the reconditioners.
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The battery reconditioning shops operate on a “shoestring budget” and the provision of
any form of safety equipment represents an “unwanted” overhead. The government
must educate and encourage owners to follow simple safety precautions. The
employees at the battery reconditioning shops should be observing a minimum level of
precautions and wear rubber acid resistant gloves, a body apron, boots and goggles. In
addition when battery plates are prepared for sale to the smelters the employees should
be wearing facemasks, especially when the dried plates are placed in the heavy-duty
plastic bags, because this activity will generate a fine lead bearing dust which is easily
inhaled.

Hand and face washing facilities should be available as a safety feature to wash away
any battery acid that might splash onto the skin or into the eyes. In addition the owners
of the shops should be educated to insist that employees wash their hands before
eating or drinking.

In a country where smoking cigarettes appears to be almost endemic amongst the
working population a smoking ban is unlikely to be observed, but a smoking ban in the
reconditioning shops would reduce considerably the risk of ingestion of lead from hand
mouth contact.

Reconditioning shops should reinforce any education program with inexpensive signs
clearly visible in the place of work. Typically examples of two such signs would read:

“WARNING — LEAD/ACID WORK AREA — NO SMOKING, EATING OR DRINKING”
“LEAD/ACID WORK AREA - WEAR GLOVES, GOGGLES, BOOTS AND APRON”

Section 3.1 Smaller Battery Recyclers and Secondary Lead Smelters

Although most of the owners of the small secondary smelters visited had respiratory
and safety equipment available at the smelting sites, few operators wore any propriety
personal protective equipment. A thorough education program for the secondary lead
smelting workers detailing the potential dangers and hazards associated with lead
recycling should be a priority. Such a program should include the simple precautions
that can be taken to minimize the risks of lead exposure and furnace related accidents,
namely these “7en Commandments’.

1. Wear respiratory protection during charging, smelting and tapping operations
2. Segregate work and home clothes _

3. Only wear lead smelting clothing at work

4. Do not wear contaminated clothing at home

5. Wash and change work clothing every day or shift

6. Wash hands and face prior to eating or drinking

7. Eat and drink away from the smelting operations in a segregated area

8. Shower thoroughly at the end of the work day

9. Shower thoroughly immediately following a high level iead exposure

10. Do not smoke in the smelting areas
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Following such education the owners should enforce the wearing of personal protective
equipment. This is not a large additional cost to the owners as much of the basic
equipment is already available. The minimum standards for personal protection should
be hard hat, respirator, goggles, acid resistant rubber boots and a fire resistant apron
when tapping the furnace.

Whilst eating and drinking areas were segregated at all the premises inspected during
the field visit, large, but inexpensive signs would serve to reinforce personal hygiene.
These signs would remind personnel to wash their hands prior to eating or drinking.

Two of the sites inspected had employee changing, laundry and shower facilities for
employees. Nevertheless, there was little evidence that the laundry and showers were
actually used to any extent, if at all. The employees at the two sites with showers should
be given every encouragement to use the facilities and wash thoroughly at the end of
their designated shift. Soap and clean towels should be made available and space
provided to hang washed work clothes and any personal towels.

Secondary smelters without showers should consider installing at least one unit, which
would at least provide a dousing point in the event that an employee is accidentally
badly burned. Such an installation is not inexpensive, but is essential for both hygiene
and safety reasons. '

As stated in the previous section in a country where smoking cigarettes is almost
endemic amongst the working popuiation a smoking ban is unlikely to be observed.
Nevertheless, a smoking ban in the smelting areas would virtually eliminate hand to
mouth contact and considerably reduce the risk of ingestion of iead.

The introduction of simple manually operated dampers into the extraction ducting from
the furnaces to the baghouses would enable the ventilation to be optimized for either
smelting or tapping and considerably improve fume capture during slag and metal
tapping. Fume capture during tapping would also be improved if the hooding on all the
furnaces inspected was lowered closer to the siag and metal pots.

The risk of lead contamination during furnace charge preparation would be reduced if
.the bags containing the battery plates were cut open and the contents tipped into dust
retaining skips specially designed with angle iron lids (see appendix Il). These skips can
be designed to be lifted by either an overhead crane or mobile or hand fork truck so that
the charge can be deposited in or close to the furnace with the minimum of dust
dissipated into the work areas. Alternatively the bags could be of a designated size that
can be charged to the furnace unopened so that the risk of lead bearing dust emissions
from the battery plates is eliminated.
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Slag sorting and storage, prior to returning the slags to the process should be under
cover to minimize weathering and the degradation of the slag into a dusty residue.
Additional buildings are expensive and the only inexpensive solution would be for the
owners to manage the undercover space available more efficiently and construct small
storage and sorting bays with simple partitions.

Section 4 Long-term restructuring options which:
* Reduce lead recovery in the informal sector
» Increase collection rates of domestically generated lead scrap

s Define a role for the small recycler

Section 4.1 Reduce lead recovery in the informal sector

The long-term options for restructuring the recycling of used lead acid batteries (ULAB)
in the Philippines will inevitably involve the country’s major secondary lead producer,
Philippine Recyclers Inc. The emphasis for this discussion paper is, however, the
battery reconditioners and the small smelters.

Information and data collated by the International Lead Zinc Study Group (ILZSG) and
the United Nations Conference on Trade and Development (UNCTAD) suggests that
the number of ULAB recycled in the formal licensed sector of the secondary lead
industry in the Philippines approaches one million units per annum.

This figure, however, represents only 50% of the replacement batteries sold in the
Philippines each year. The remaining 50% of ULAB are either reconditioned or smelted
in the informal unlicensed and unregulated sector or dumped and “lost” to the
environment.

To discuss long term restructuring also requires an understanding of the reasons why
the Philippines’ has such a proliferation of battery reconditioners. By Filipino standards
a new lead acid battery is equivalent to one weeks wages and represents a very
expensive commodity. Furthermore because of the climate in the Philippines the
average life of a new lead acid battery is approximately two years.

Heat is the number one “Aifler’ of a battery; although it increases the performance of the
battery in the short-term, life is drastically reduced over time. Heat increases the rate of
evaporation, which causes a loss of water from the electrolyte. Extreme heat also
increases the rate of self-discharge and promotes the corrosion of the positive plate
grids. Antimonial battery alloys are resistant to grid “creep” and “deformation”, but are
prone to higher gassing rates during charging and the consequent loss of electrolyte.
Calcium alloys are not ideally suited to use in hot climates and are subject to grid
“creep” and “deformation”. '
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The automotive batteries manufactured in most OECD countries, even those with hot
climates, have much longer useful lifespan of between 5 and 10 years. This is because
most battery manufacturers use either tin rich antimonial battery alloys to increase grid
mechanical strength, reduce “creep” and improve corrosion resistance or special silver
enriched alloys, which reduce corrosion and extend battery life up to twice as long as
standard grid alloys.

It should be noted, however, that silver rich alloys are not, however, conducive to
producing competitive high-grade secondary lead because silver is expensive to
remove during the recycling process Recent studies by the Advanced Lead Acid
Battery Consortium (ALABC)’ have shown that the material strength and corrosion
resistance of the positive grids can be improved considerably in caicium lead alloys if
the calcium content is reduced to less than 0.08% and tin is added to the alioy to levels
between 1.5 and 2%. In addition MetalEurope have been developing special barium
lead alloys for use in high temperature applications and early indications are that these
grid alloys might extend battery life.®

Understandably Filipinos reject paying up to a weeks salary for a battery with a limited
life and will seek to purchase or lease a reconditioned unit for under half the cost of a
new battery. For as long as lead acid battery life in the Philippines is so poor compared
to OECD countries, there will be a market for reconditioned batteries.

The first stage of any major restructuring must be the introduction of fong life batteries
that provide up to 5 years useful life thereby rendering the reconditioned battery poor
value for money and an uneconomic purchase. Additional research may be required to
determine the optimum grid alloy composition for lead acid batteries in the Philippines.
This could be undertaken in conjunction with a Philippine University, on the basis of
South-South co-operation (for instance with India), or with one of the major OECD
companies already supporting this area of research.

The size of the battery reconditioning industry in the Philippines will place an enormous
resource demand on the EMB if these premises are to be officially inspected, monitored
and regulated. If the EMB cannot acquire the necessary resources, then the presence
of so many uncontrolled sources of potential lead and sulfuric acid contamination will
undermine any environmental improvements made in the formal recycling sector. A
change in battery grid technology that extends battery life affords the most socially
acceptable way forward. In this context the Government might consider a research
grant to a suitable Philippine university to explore existing technologies for battery
designs and grid formulations to optimize the construction of a “long life” battery. Such a
grant should be a good investment, bearing in mind the advances already made and
published. It should also be possible to seek additional funding from the major recycler,
PRI.

5 P. Frost, ALABC conference Prague 1998
” D. Prengemen, ALABC conference Prague 1998
8 L. Albent, LABC conference Prague 1998
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Because the battery reconditioning industry supports the livelihoods of so many
Filipinos, any legislative program by the Philippine government to displace those
employed in this sector will have serious social consequences. it is unlikely, however,
that regulation alone would eliminate the trade. As long as there remains a strong
demand for cheap automotive batteries this unregulated trade will continue to prosper,
albeit “underground” and possibly illegal.

New grid technology that dramatically increases the life of a battery reduces the number
of batteries in the recycle loop and encourages the purchase of new batteries, and not
reconditioned units, apart from those that just need recharging. The retail market in
“long life” lead acid batteries would therefore be the driving force to displace
‘cannibalized” reconditioned batteries. Moreover, this would be a slow transition over a
number of years, effective only as the new units become available and confidence in the
new technology grows. QOver say a five-year period the demand for so many
reconditioning shops will reduce and the number of premises decline. The process of
change should be sufficiently slow as to allow those engaged in the trade to seek new
ventures and alternative employment.

During this period it is imperative that the Philippine government and the secondary lead
producers extend battery collection incentives to encourage some of the reconditioners
to become scrap ULAB collectors. The Government should consider legislation that
requires whole scrap batteries complete with electrolyte to be collected and stored prior
to delivery to a secondary smetlter. :

Ideally the batteries should be palletized, shrink-wrapped and delivered unbroken to the
secondary recyclers. While this might be impractical in the near future, this is the
standard in the best recycling regimes and at PRI, and should become general practice
in the Philippines.

In return the reconditioners should be given the opportunity to retail and lease new
inexpensive batteries in exchange for scrap ULAB. This opportunity will provide a
further incentive to dispense with the reconditioning trade and accelerate the integration
of the reconditioning sector into the mainstream recycling sector, which has an excelient
record of collecting ULAB with the licensed secondary smelters.

Section 4.2 [ncrease collection rates of domestically generated lead scrap

The gradual decline of battery reconditioners will not necessarily increase the
percentage of scrap batteries in the Philippines coliected and recycled at the licensed
smelters. At present, whether “spent” batteries are sent directly to the major smelter,
PRI, or are exchanged for a reconditioned battery, and “spent” cells sold to the smaller
smelters, virtually ali the lead in both recycling circuits is recovered. A small quantity
might be sold to the backyard melters, although no evidence of this activity was found in
Manila during the field, but even if this is the case, the quantity will be small. '
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Any change in the plate grid technology that increases the working life of the lead acid
battery reduces environmental contamination from the dilute sulfuric acid and lowers the
risk of population exposure from lead oxide dusts. Essentially the tonnage of lead
recovered from ULAB within the current recycling circuit or PRI, the small recyclers and
the battery reconditioners s _the same, although environmental and population lead
exposure is dramatically reduced. Improvements in collection and recycling rates for
ULAB in the Philippines must, and can only come from new sources of ULAB, as yet not
collected and possibly dumped in the environment.

The Republic of the Philippines consists of about 7,100 islands, but fortunately for the
battery smelters over 50% of vehicle registrations are in the Metro Manila area and
most of the remaining registrations are on the main island Luzon and the islands of
Negros, Mindanao, and Cebu. RAMCAR, the parent company of PRI and the owner of
Motolite Batteries has over 800 retail outlets in the Philippines (the Map in appendix )
including the largest islands. The RAMCAR “Balik Bateria® collection scheme
guarantees a discount on a new Motolite battery if the ULAB is returned and traded in at
the time of purchase. Thus PRI has effectively a nationwide network of 800 ULAB
collection points.

Philippine new battery sales suggest that there are at least another 500 independent
battery retailers. The independent retailers do not necessarily collect ULAB when a
new battery is sold and even if they do, they might not seli the ULAB to PRI or any other
small recycler for recovery. Furthermore it is doubtful whether it is profitable for retailers
not located on the main island to economically return small quantities the ULAB to the
PRI site, bearing in mind that ULAB have to be shipped to the main island of Luzon in
an environmentally sound manner.

The options for battery retailers who collect ULAB and wish to arrange for them to be
recycled are limited. None of the small recyclers have the necessary plant and
equipment to receive and process whole case batieries in an environmentally
acceptable manner. Those retailers who might be environmentally conscientious and
want to ensure that the whole ULAB are recycled to the highest environmental
standards can only sell the batteries to PRI, because the Bulacan plant is the only site
at present with the necessary equipment to contain and neutralize the battery acid.

The price offered by PRI for such batteries is lower than the current price offered by the
battery reconditioners, because transporting and shipping ULAB safely is comparatively
expensive, especially if they have to be shipped to the mainland by boat. This gives the
small recycler, without shipping costs, a competitive advantage and consequently they
are in a position to offer higher prices for the scrap materials.

? Appendix 1
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There was no evidence that the small recyclers are processing whole case batteries in
any large numbers. Nevertheless, if the battery reconditioners are likely to decline over
the next 5 years or so, the owners of these sites will be forced to consider whole ULAB
as a feedstock in the absence of readily available battery plates. Under current licensing
regulations none of the small recyclers are likely to obtain accreditation from the EMB to
process whole ULAB unless they instail facilities to contain and neutralize the battery
acid.

There are virtually no small battery recyclers in OECD countries, because over the last
twenty years the enormous cost of complying with environmental and occupational
health standards could only be met by those companies with high capacity recycling
plants. The smaller recyclers became uneconomic and ceased to operate.

New technologies developed in the last 10 years could, however, improve the prospects
for small recyclers. Environmentally sound pyro-metallurgical and hydro-metallurgical
battery reprocessing plants can be designed on a smaller scale to receive whole ULAB,
break them, separate the components and smelt the lead bearing scrap. In line
computer control systems enable processes to be controlled in real time. Process
engineers do not have to rely on vast waste storage bunkers 1o contain effluent for
retrospective treatment prior to discharge. Furnaces do not have to be large for
economic batch processing, as certain modern designs facilitate continuous charging
and tapping. Such designs enable the design engineers to scale the furnaces to suit the
anticipated demand, large or small.

It is therefore feasible for some of the owners of the small recycling plants in the
Philippines to consider upgrading their processes over the next five years to include
those items of plant that would enable them to comply with the licensing requirements of
the EMB. Existing reverberatory furmaces could be either integrated into the upgraded
site or replaced with similar sized furnaces, but not necessarily the same technology.

To ensure a return on investment in new process equipment it is important for the
owners- of the small smelters to secure a supply of ULAB. As outlined above PRI will
dominate the market for ULAB in the Metro Manila area and attract additional supplies
from. their retail outlets on the other main islands. There are, however, areas of the
Phitippines where PRI does not collect many batteries because it is either uneconomic
or the retail outlets to collect ULAB do not exist (see appendix I, retail map of the
Philippines).

It would be beneficial to both the owners of the small recyclers and the environment of

the Philippines if small recyclers could be located in these areas. Indeed, some already
are and would be ideal candidates for upgrading their facilities.
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Those small smelters that are located in the heavily populated areas of Manita should
either: -

e cease operating due to a lack of supply of battery plates;

e be closed by the EMB for failing to posses valid environmental compliance
certificates or adequately contain battery acid or control the discharge of
battery acid

¢ relocate outside Maniia to an area with a potential supply ULAB scrap.

From an environmental perspective it would be most desirable for those smeilters
located in populated areas to move to either remote locations or industrial zones.
Certainly those located in the populated areas of Metro Manita should be closed.

Such a strategy will undoubtedly improve overall collection rates of ULAB in the
Philippines as the smalil recyclers relocate to other ULAB catchment areas and seek to
maximize scrap feedstock.

Section 4.3 Define a role for the small recycler

In those areas of the Philippines where PRI do not have retail outlets and by previous
definition a collection center for ULAB, have an obvious role. Their role and any
incentive to upgrade their facilities is somewhat unclear in those areas of the Phiiippines
close to the Bulacan smelter or where PRI have retail outleis and coilection centers. As
the number of battery reconditioners declines, PRI and the Smaller Battery Recyclers
will be competing for the same raw materials.

It is, however, expensive for PRI to ship ULAB from the many islands in the Philippines
to Luzon in compliance with the statutory environmental requirements.

Consideration should therefore be given 1o setting up regional secondary lead
consortiums between PRI the Smaller Battery Recyclers. The basis for such an
arrangement would be as follows:

» PRI would send all the ULAB collected in the outlying islands, that is apart from
Luzon, under the RAMCAR “Balik Bateryam” coliection scheme to local Small
Battery Recyclers and Secondary Lead Smelters for processing under a consortium
toll contract. In this way PRI would avoid the high shipping and transport cost
associated with returning the ULAB to Bulacan.

« The Smaller Battery Recyclers and Secondary Lead Smelters would break and
segregate all the recoverable materials in the ULAB.

"% Appendix 1
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e PRI would assist Smaller Battery Recyclers and Secondary Lead Smelters on the
islands of Negros, Mindanao, and Cebu to set up neutralization plants for the
treatment of the battery electrolyte.

» The polypropylene battery case material would crushed or shredded and resold to
PRI at “fair” prevailing market prices to be cast into new battery cases at the
RAMCAR battery manufacturing plant.

e The lead in the battery grids and the lead oxide and sulfates should be recovered,
cast into ingots and sold to PRI as crude lead bullion. Transporting lead bullion does
not pose any environmental hazards and considerably reduces the shipping costs
per tonne of lead recovered. '

The remaining question is the technology that the smaller smelters could consider and
afford.

There are essentially tiwo competing technologies that can be “tailored” to. be suitabie
for the smaller recycler, one is based on the CSIRO/ISASMELT submersible lance
furnace and the others are hyro-metallurgical processes.

Both have problems associated with operating overheads and ancillary costs.

The submersible lance technology generates high temperatures and requires expensive
furnace refracortories and automated baghouse systems that are energy intensive. This
type of furnace requires the minimum of reagents and produces an inert slag that can
be granulated and used as hardcore for roads or landfill.

This is, nevertheless, an established technology with plants in the UK, Belgium and a
new one under construction in Malaya. A Company in Melbourne, Australia, specializes
in designing and delivering purpose built furnaces. The predominant product from this
furnace is “soft” lead, that is antimony free, which would suit the demand of the
RAMCAR battery plant.

The hydro-metallurgical processes are difficult to assess, as there are so few operating
commercially. The main drawbacks seems to be the high cost of electricity associated
with the electrolytic production of pure lead and the disposal of highly toxic slimes that
accumulate as residues in the bottom of the electrolytic tanks.

In theory, the hydro-metallurgical processes offer a new way forward to environmentally
- friendly recycling. All the hydro-metallurgical processes dissolve the grid metallics and
the lead oxide and sulfate paste in an acid or base solution. The process is therefore
free of lead bearing fumes and emissions. The lead salts are then passed to an
electrolytic cell for purification by elecirolysis. Installation costs for turn-key projects
would be high.
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One of the proposed hydro-metallurgical processes, the PLACID process, employs a
technology that could be adapted favorably to suit the circumstances in the Philippines.
Such an approach is already under consideration in India and is basically as follows:

a) Dissolve the grid metallics, oxides and sulfates in a the PLACID acid/brine
solution

b) Adjust the PLACID process to partially refine the lead without proceeding to
the final electrolytic stage

c) Process the partially refined lead in a conventional low temperature melting
furnace, such as a small Rotary furnace, at about 500-600° Celsius to
produce a cast lead bullion suitable for refining at the PRI Bulacan plant.

d) Careful control of the process should result in the production of gypsum
(calcium sulfate) as the only waste product. Gypsum can be sold as a useful
raw material to the cement industry and plaster board manufacturers.

The PLACID process is patented and more information is available, but only with the
permission of the owner of the license'’.

Such a mix of new and conventional technology should provide an environmentally
friendly option that has potential as a viable alternative to either pure pyro-metallurgy or
electrochemistry. Certainly the ability to utilize a low temperature melting furnace will
minimize fume problems, baghouse requirements, and reduce fuel consumption.

Under the above scheme the smaller recyclers would have a role in the future growth of
the secondary lead industry in the Philippines and would therefore be more receptive to
change and cooperate with the Government in the implementation of this program.

Section 5. The Role of the Government of the Philippines

[t is imperative throughout the period of adjustment following the introduction of both
short and long term improvements that the EMB remain vigilant in their pursuit of those
recyclers that do not meet the minimum standards of environmental control. The EMB
shoutd consider penalties against those recyclers that consistently fail to meet the
standard required, including revoking the operating license of persistent offenders. lt is
also important to locate new, but unlicensed, smelters in remote and populated areas
and ensure that uniform standards are applied throughout the Philippines.

This strategy should not represent an undue strain on the manpower resources of the
EMB and it would certainly be more desirable to monitor 8 or 9 small smelters than a
thousand or so battery reconditioners.

"' David Andrews Projects Limited, UK.

0 112 O



The Government and the EMB have a key role in these strategies to ensure that every
assistance is available to provide relocation incentives and facilitating technology
transfer to those small recyclers receptive to environmental improvements. The benefits
to the Government for adopting this strategy are fivefold:

* the environment will be protected from the adverse effects of ULAB recycling
* occupational and population lead exposure will be reduced

* immediate and severe financial hardship wiil not be inflicted on those in the
local population involved in battery recycling and who might economically and
socially be adversely affected by improved environmental performance

e sound environmental performance in the secondary lead industry will
considerably enhance the prospects of concluding Article 11 Agreements for
the import of ULAB to meet the increasing demand for secondary lead

» the Philippine economy will be less reliant on the import of primary lead to
meet the shortfail of secondary lead '

The Philippines has a prosperous lead acid battery industry exporting 350,000
production units annually. This industry is an important contributor to the wealth of the
nation, but unless the demand for lead for the battery industry can be met from
secondary materials, the manufacturers will have no alternative but to import primary
lead. There is usually little added value in manufacturing batteries from primary lead at
the London Metal Exchange (LME) world prices, although in the current market the
price differential is small. Nevertheless, there is still a considerable scope for adding
value when lead is imported at scrap prices, recycled and resold, effectively at primary
lead prices, in new batteries.

The above strategies encompass both short and long term improvements. The social
disruption that might be caused by a short-term strategy that eliminates those employed
in the reconditioning and informal battery recovery sectors would be so severe that it
can be anticipated that the activities would be driven underground. Consequently, only
the essential improvements to occupational health and the environment can be
considered short term. All other strategies can be considered long term and aim to
integrate all those parties involved in the recycling sector into an environmentally sound
and cohesive industry in a socially acceptable manner.

Brian Wilson
March 10, 1999
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Appendix 1

Provincial Catchment Area of Scrap Battery Collection within
The Balik Baterya Program of Philippine Recyclers, Inc.
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Appendix 11
Dust Reducing Skip

Angle Iron

Jrosses and fume “dumped” onto the skip open the swivel lids of “angle iron” to pass
jown into the skip. The angle iron lids swivel back into position and seal the skip.

: e

- Side elevation
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PRI Employee Baseline Lead in Blood Averages

13. Appendix 11

‘__

Metro Manila Towns sample size  average Metro Manila Towns sample size  average
Sta Maria 2 11.3 San lidefonso 1 18.21
Plaridel 4 13.49 San Jose del Monte 2 9.89
Meycauayar 45 15.94 San Miguel 1 151
Marilac 23 21.58 Navotas 1 9.79
Bocaue 14 23.06 Quezon City 3 18.28
Hagonoy 4 12.53 Valenzuela 34 15.32
Obando 6 14.08 Malabon 4 12.5
Balivag 2 14.37 Caloocan 4 16.7
Calumpit 4 13.21 Novaliches 1 18.55
Pandi 5 14.05 Sta Cruz 1 17.3
Paombong 1 22.22 , Guagua 1 8.9
Balagtas 4 12.04 Imus 1 20.42
Malolos 7 15.02 Mandalutong 1 "
weighted average 16.52
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Appendix 1V

UNCTAD / ILMC Philippine Project

Field Study Report

Small Battery Recycling Plants

Environmental and Occupational
Health Assessment

~ August 1998
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