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Energy Project Development Fund Information 1

As part of its mission, the Office of Energy and Infrastructure of the US Agency for International
Development (A I D ) assists in alleviating, by environmentally acceptable means, the supply/demand gap in
the energy sectors of developing countries To accomphsh this, the Office of Energy and Infrastructure (EI)
has estabhished the Energy Project Development Fund (FUND) to provide financial support for prefeasibihity
and feasithihty studies leading to the development and application of environmentally-sound energy
technologies designed to solve the energy problems of developing countries

The primary objectives of the FUND are the following

1) To prowide finanaal assistance for prefeasibiity and feasihility studies that evaluate pubhc and
private energy projects m the developing world with priority on those that involve proven,
environmentally acceptable and clean technologies, and

2) To assist private companies from the United States and public sector entities from developing
countries to 1identify and develop projects that support sustainable and environmentally acceptable
economic development and promote U S trade and investment

ELIGIBLE PROJECTS

The FUND can help finance prefeasibility and feasibility studies to determine the techmical, economic,
finanaial, legal and nstitutional viability of proposed energy and energy-related development projects

PUBLIC SECTOR PROJECTS

These projects must be publicly-owned and operated and must utihze some commercially proven or advanced
technology Eligible projects may mclude

Clean coal technologies

Energy conversion

Advanced electric power generation

Advanced energy transmssion and distribution
Energy related environmental control technologies

PRIVATE SECTOR PROJECTS
These projects must be owned or operated by the private sector and may include

Private power plants and other energy facihities
Private leasing and rehabilitation of energy facihties
Contracting out energy/utility functions
Privahzation



Energy Project Development Fund Information 2
ELIGIBLE APPLICANTS
To apply to the FUND, the Applicant must be
1 A US company with a controlling ownershup interest of not less than 51% held by U S

citizens, such as energy and environmental equipment supplers, engineering firms, utilities
and their subsidianes, and private power developers

2 A public agency or other public sector entity from a developing country working with U S
companies
COST SHARING

The FUND may share with eligible applicants up to S0 percent of the cost of prefeasibihity and feasibihty
studies Apphcants must provide written documentation that the remaming amount will be available from
other private or public sources

PROJECT FUNDING PROCEDURES

To apply to the FUND, mterested parties should follow the procedure described below and illustrated in the
flow chart (Figure 1)

After obtaimng the FUND application form, mterested parties should contact the Office of Energy and

Infrastructure to obtain advice about the ehgibility of their proposed project, and how to fulfill the application
requirements

Having completed the Application, interested parties should submut (5) copies of the completed Apphication
to the Fund Admunstrator (Price Waterhouse) at the address below The Fund Admimstrator, with approval
of El, will estabhish a Techmcal Review Panel, which will review the Apphcation The Fund Admmstrator

will be responsible for all formal communications with the Apphcant  Proposed apphcations will be
evaluated using the evaluation criteria set forth heremn

The Office of Energy and Infrastructure will announce the awards to successful Apphicants The number and
size of awards will be subject to the availability of funds After award, the Apphcant will enter to an
Assistance Agreement with Price Waterhouse Price Waterhouse will disburse funds and monitor progress
of the proposed activities in accordance with the executed Assistance Agreement

The Apphicant will undertake the prefeasihility or feasibiity study according to the schedule, scope of work
and budget agreed upon The Fund Admimstrator will disburse funds based on a progress schedule, the
receipt of deliverables and submuttal of acceptable invoices Ehgible study costs are defined in the Assistance
Agreement and will be in accordance with A I D procurement regulations and gumdehines Generally, the

final 25 percent of the momes from the FUND for each project will be released only after acceptable dehivery
of the completed study and submussion of the necessary invoice
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FIGURE 1

APPLICATION PROCESS FLOWCHART

INITIAL
APPLICANT APPLICATION TECH REVIEW &
SUPPLEMENTAL
OBTAINS o
PREPARATION SUBMISSIONS
APPLICATION
NEQOTIATION El El REVIEW AND FINAL
FINAL AWARD TECHNICAL
OF SUBCONTRACT AWARD
DETERMINATIONS (~ilfjan REVIEW
AGREEMENTS. ANNOUNCED
16 DAYS 16 - 30 DAYS

El = Office of Energy and Infrastructure



Energy Project Development Fund Information 4

APPLICATION EVALUATION CRITERIA

Generally, an application to the FUND must propose a commeraally proven and environmentally sound
energy project that supports sustamnable economic development, mimmuzes environmental mmpact and
promotes U S trade and investment in developing countries

Applicants, if possible, should have prior and current experience with designing, manufacturing, constructing,
developing, implementing, operating, and/or owning the type of project they propose to develop with the
support of the FUND Prior mternational and/or U § expenence 1s preferred The proposed project should
provide an opportunity for the export of U S goods and services i the course of the project development,
mmplementation and operation Small and minonty-owned businesses are especially encouraged to apply to
the FUND

An effort will also be made to support projects i each of A I D ’s geographic regions Asia, Eastern Europe
and Near East, Eastern Europe and the Newly Independent States, Latin America and the Caribbean, and
Africa

The evaluation 1s based on criteria for (1) basic threshold requirements, (2) project characteristics and (3)
prefeasibility or feasibility study charactenisics Regarding the proposed project, the evaluation will consider
its umpact on economic development, the environment and U S trade and investment, the techmcal and
financial soundness of the project and Applicant, the experience of the Applicant and related parties with
similar projects, and the potential for the actual implementation potential of the project Regarding the
prefeasibility or feasibility study, the evaluation will focus on the study orgamzation and scope of work,
availlability of cost sharing, the study schedule, and the expenence of the Applicant and study team members

THRESHOLD CRITERIA

The Threshold Critena are hsted below to assist potential apphcants determine the basic ehgibility of their
projects

All apphcants and apphcations must meet the following threshold critena

° Applicant must be a U S company with a controlling ownership interest of not less than 51% held
by US atizens or a public agency from an A I D -assisted countries that 1s working with a U §
company

L Proposed project must, at a mimmum, meet the environmental standards of the International Bank

for Reconstruction and Development (World Bank) and of the host country

] Proposed project must be for a commeraally proven technology and environmentally acceptable
energy activity

. Apphcant must have a specific project site n an eligible country
L Apphicant must provide at least 50 percent of the cost of the prefeasibility or feasibility study

FROJECT AND STUDY CRITERIA

Once an Applhication meets the Threshold Cnitena, the proposed project and the prefeasibility or feasibility
will be evaluated against additional critena, which can be found in Attachment A Evaluation Critenia

~
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Energy Project Development Fund Information 5

WHERE TO OBTAIN FURTHER INFORMATION OR CLARIFICATION OF APPLICATION
REQUIREMENTS & PROCEDURES

Interested parties may obtain additional information and assistance with the Application requirements and
procedures of the FUND from the following location

Energy Project Development Fund Telephone 703-875-4052
AlD Office of Energy and Infrastructure Fax. 703-875-4053
R&D/E]L Room 508, SA-18

Washmgton, D C 20523-1810

WHERE TO SEND APPLICATIONS

Applicants should send one (1) original and four (4) copies of completed apphcations to the following address
Mr Kam Rahbam Telephone. 202-296-0800

Fund Adounistrator Fax, 202-296-2785

Energy Project Development Fund
Price Waterhouse

1801 K Street, NW

Washington, D C 20006

I



II. INSTRUCTIONS FOR APPLICATIONS TO THE
ENERGY PROJECT DEVELOPMENT FUND

TO OBTAIN FURTHER INFORMATION OR CLARIFICATION OF
APPLICATION REQUIREMENTS & PROCEDURES CONTACT:

Energy Project Development Fund Telephone 703-875-4052
A 1D Office of Energy & Infrastructure Fax 703-875-4053
R&D/EI, Room 508, SA-18

Washington, D C 20523-1810
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Energy Project Development Fund Instructions 1

Please complete your application by providing the information specified below Follow this outline in
organizing your application and append additional information as necessary Also, complete and submut the
Application Cover Sheet (Attachment B) and the Certification Form (Attachment C)

Submit one (1) onginal and four (4) copies of the completed apphcation to Price Waterhouse, the Fund
Administrator, at the address provided above

If you need additional information or clarification about he requirements and/or procedures of the FUND,
contact the Energy Project Development Fund at telephone number (703) 875-4052 or fax number 7(3-875-4053

NOTE. IF THE INFORMATION REQUESTED IN THIS APPLICATION IS NOT AVAILABLE BECAUSE
IT WILL BE DEVELOPED DURING THE STUDY, PLEASE INDICATE WHERE APPROPRIATE.

L THRESHOLD INFORMATION

A, Provide evidence that the applicant 1s a US company with a controlling ownership interest of not less
than 51% held by U.S citizens or a public agency from an A.l D -assisted countries that is working
with a US company

B Explain how the project will meet the environmental standards of the International Bank for
Reconstruction and Development (World Bank) and of the host country, by completing
Attachment D Environmental Issues

C Explain how the technology for the proposed project is commeraally proven technology and
environmentally acceptable.

D Identify the specific project site.

E Demonstrate that the apphcant will provide at least 50% of the cost of the prefeasibility or feasibility
study

IL PR RMATI

A TECHNICAL DATA

1 Technical Description of Proposed Project
Provide a technical description of the proposed project including, but not hmited to, the followmng-

[ ] Type of technology

. Site description and infrastructure requirements Provide area and site maps, and pictures,
if available.

o Fuel requirements

L Alr, water, and solid waste discharges

L Other relevant information

¥
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Energy Project Development Fund Instructions

Project Orgamzation

Describe the proposed orgamzational structure of the project and submit an orgamzation chart
Identify the Apphicant and key project participants and their organuzational relationships, including
U S compames and government sponsoring agency, and others

PROJECT IMPACT

Describe how the proposed study and project is consistent with the host country’s formal development
plans, policies, laws and regulations

Explain the need for the project and the impact of the project on economic development, employment
levels, and hiving conditions of host country residents

Provide wnitten evidence that the proposed project and study have the support of the host country
and the appropriate public agency(ies)

Append copies of any legally binding commitments, memorandum of understandng, letters of intent,

letters of support, permuts, licenses, approvals or applications for such approvals from host country
government officials

Provide a breakdown of the estimated project cost content, 1dentifying the source of supply of goods
and services (1 e , from the U S, host country, or other sources)

Proposed Project
Total Project Cost $
Antiapated U S content

Anticipated host country content
Other content (Spearfy)

“ N A

PROJECT FINANCIAL ASPECTS
Project Budget and Financial Data

Provide an estimate of the total cost of the project and a breakdown of these costs into major
categories For private projects, also provide a project financaal plan (including sources of equuty and
debt, loan repayment terms, project cash flows, sale price of energy, etc.) and letters of interest or
commitment from potential equity partners and lenders

Applicant Financial Soundness

For pnivate compames, provide copies of audited financial statements on the Applicant for the past
three years and other pertinent matenals to evidence the financial soundness of the Applicant

PROJECT SCHEDULE
Provide a schedule for the completion of the development and implementation of the project
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Energy Project Development Fund Instructions 3

EXPERIENCE OF APPLICANT AND RELATED PARTIES
Provide information on the expenience of the Applicant and other parties involved 1n designing,
developing, constructing, financing, and/or operating similar projects Provide the names, locations,

descriptions and references for previous projects by Apphcant and study team members of a sumular
nature Describe the nature of the work done

IMPLEMENTATION POTENTIAL

State whether, or not, the proposed project 1s being, or will be, tendered by a pubhc agency through
a formal sohatation 1If yes, attach a copy of the sohaitation If no, explamn the situation

Describe the speafic agreements and/or actions that will result from the completion of the study
activittes, 1 ¢ , what additional approvals, permuts, hcenses, clearances, etc will be needed to
implement the project

Descnibe how the private sector in the host country will be involved

Provide evidence that the A 1D Mission i which the project is located has been informed of the
project and the proposed study

FREFEASIBILITY/FEASIBILITY STUDY INFORMATION

Scope of Work and Orgamization

Prowvide a detailed scope of work If available, mclude the following study components and 1dentify
study team members responsible for, and participating, n, each component

L Techmcal feasibility

L4 Economuc/financial feasibihity

® Environmental assessment

L Project management and orgamzation
L4 Project operation and maintenance

° Other

Describe the proposed orgamzational structure of the study team and submt an orgamzation chart,
corresponding to the Study Scope of Work provided above Identify responsibihties and reporting
relationships

STUDY FUNDING

Study Budget



Energy Project Development Fund Instructions 4

Provide an estimated Study Budget with a breakdown corresponding to the components of the study
as set forth in the Study Scope of Work

Source of Matching Funds

Clearly dentify the source of the matching funds and provide a letter certifying to ther
availabibty

SCHEDULE

Provide a schedule for the completion of the study broken down into each of the subcomponents of
the study

EXPERIENCE

Provide examples of previous expenence n the performance of studies sumlar in nature to the
proposed study by the Applicant and study team personnel Provide the names, locations,
descriptions and references for previous projects by Applicant and study team members of a stmilar
nature Describe the nature of the work done

16
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EVALUATION CRITERIA

THRESHOLD CRITERIA

All apphcants and applications must meet the following threshold criteria

A

O — I B

Applicant must be a U S company with a controlling ownershup mterest of net less than 51% held
by US atizens or a public agency from an A 1 D -assisted countries that 1s working with a U §
company

Proposed project must, at a minumum, meet the environmental standards of the International Bank
for Reconstruction and Development (World Bank) and of the host country

Proposed project must be for a commeraally proven technology and environmentally acceptable
energy activity

Applicant must have a specific project site in an eligible country

Applicant must provide at least 50 percent of the cost of the prefeasibility or feasibihty study
PROJECT CRITERIA

PROJECT IMPACT

1 Need for environmentally acceptable energy in the host country and for the proposed project,
and the potential contribution of project to solving energy and environmental concerns

2 Export potential for U S goods and services

3 Impact on the environment, especially of fuels and technology utihized

PROJECT TECHNICAL ASPECTS

1 Use of indigenous resources

2 Use of advanced and proven technology that 1s environmentally sound
4 Appropriate sizing and efficiency of proposed project

5 Appropnate siting

6 Presence, or assurance of construction, of supporting infrastructure
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Energy Project Development Fund A-2
PROJECT FINANCIAL ASPECTS

1 Aggregate level and reasonableness of proposed project costs and energy prices, and for
private projects, the reasonableness of energy prices and cash flow projections

2 Strength of commitments from potential sources of capstal financing (debt & equity)

3 Financaal ability of project sponsor to complete the project

PROJECT IMPLEMENTATION SCHEDULE

1 Reasonableness of project development/implementation schedule

EXPERIENCE OF APPLICANT AND GOVERNMENT AGENCY SPONSORS

1 Depth of expenence in performance of work similar to the proposed project (as evidenced
by similar projects)

2 Level of international experience, especially i developing countries

PROJECT IMPLEMENTATION POTENTIAL

1 Degree of host country policy commutment to the project as evidenced by presence of
supportive laws, regulations, procedures and institutions

2 Demonstrated level of support for the project by the host country government and
government agency sponsors through legally binding agreements (such as power purchase
agreements), firm and unambiguous letters of intent, permuts, licenses, and other approvals
or letters of commitment

3 Level of host country private sector partictpation

4 Level of previous project development work completed for the proposed project
5 Level of finanaal partiipation by Apphcant or government agency sponsor

6 Potential for near-term implementation of the project

STUDY CRITERIA

STUDY ORGANIZATION AND SCOPE OF WORK
1 Evidence of sound study organization

2 Thoroughness and relevance of proposed scope of work



Energy Project Development Fund A-3
STUDY FUNDING
1 Amount and verifiability of matching funds, if any, to finance the study
2 Reasonableness of proposed budget
3 Financial soundness and capability of the Apphcant

STUDY IMPLEMENTATION SCHEDULE

1 Reasonableness of study implementation schedule

EXPERIENCE OF STUDY TEAM MEMBERS

1 Depth of experience of study team members in performing work smmilar to the proposed
study
2 Level of international experience, especially in developing countnes
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ENERGY PROJECT DEVELOPMENT FUND

APPLICATION COVER SHEET

PROJECT NAME

PROJECT LOCATION

APPLICANT NAME

PLACE OF INCORPORATION

MAILING ADDRESS

NAME OF CONTACT

TITLE OF CONTACT

TELEPHONE NUMBER.

FAX NUMBER

PARENT COMPANY.

PLACE OF INCORPORATION




ATTACHMENT C: CERTIFICATION FORM



CERTIFICATION FORM

(To be signed by a semor corporate officer with verifiable legal authority to
commut the Applicant.)

I (Apphcant) HEREBY CERTIFY THAT THE INFORMATION PROVIDED

IN THIS APPLICATION IS TRUE AND CONTAINS NO FALSE
STATEMENTS, TO THE BEST OF MY KNOWLEDGE

SIGNATURE

NAME:

TITLE.

DATE.




ATTACHMENT D: ENVIRONMENTAL ISSUES



ENVIRONMENTAL ISSUES

Please answer the following questions to the fullest extent possible and provide explanatory
attachments, if availlable If information on these matters 1s to be developed during the
prefeasibility or feasibility study, please mdicate

I

Impact Identification

If known, will the proposed project meet the appropriate environmental standard
of the International Bank for Reconstruction and Development (World Bank) and
the host country® Provide supporting calculations

Does the proposed project have an impact on any environmental sensitive areas®
Explain

What are the significant beneficial environmental effects of the project? Have the
risks been evaluated? Explain

Have any probable off-site effects (so-called upstream and downstream effects) been
determined, including transboundary effects, and what 1s the time-lag before effects
are exhibited? Explan

Mitigation Measures

What mutigation measures are proposed and what alternative sites have been
considered?

What lessons from previous sumlar projects will be mcorporated nto the
environmental assessments of this project?

How will the study take mto consideration the local populations and concerned
groups and their mterests? Is resettlement mvolved? What, if any, compensatory
measures are planned?

Procedures

How have host-country and other environmental guidehnes been taken into
consideration?

Explain how the study will evaluate the beneficial and adverse environmental effects
of the project

How will host country authorities responsible for environmental protection be
consulted 1n the preparation of the project” How do you plan to make the central
authorities aware of the environmental impact of the project and have they approved
the environmental measures to be included?
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FEASIBILITY STUDY AND
EQUITY INVESTMENT FUNDS
FOR
ENERGY AND ENVIRONMENTAL
PROJECT DEVELOPMENT

A Summary

The Office of Energy and Infrastructure supports a
variety of projects and programs that seek to address the
energy and environmental problems faced by developing
countries. One common mechamism used by these
different programs 1s the funds for prefeasibility and
feasibility studies and equity investments outlined 1n this
summary. This brochure has been developed to inform
potential applicants about the different funds offered by
or supported through the Office of Energy and
Infrastructure and to summarize important distinctions
between these funding programs Please contact the
program of your interest directly for more detailed
information and applications

Office of Energy and Infrastructure
Bureau of Research and Development
U S. Agency for International Development
Washington, DC

April 1993



Energy Project Development Fund (EPDF)

The Encrgy Project Development Fund provides financial support for
prefeasibility and feasiality studies for encrgy projects in USAID-assisted countries
The pnmary amm of EPDF 15 to foster the development of energy projects which will
ultimately lead to construction of encrgy facilities, especially clectnic power plants
LPDF also supports a broad range of cnergy-related activities such as power plant
rchatnlitation and conversion, energy efficiency, and energy-related environmental
control technologies

EPDF provides up to 50% of the cost of prefeasibility and feasibility studies,
witha maximum contnbution of §250,000 by USAID Awards made by EPDFinclude
both conditional loans (for pnivately-owned projects) and grants (publicly-owned
projects) Conditional loans must be repaid if projects are financed Projects must
employ commercially proven technologies and exhibit a high potential for actual
development Applicants must be US companies that are majonty-owned by U S
atizens However, applicants do not have to have majonty-ownership 1n potential
projects

The Office of Energy and Infrastructure recently expanded EPDF to include
both privately and publicly-owned encrgy projects Previously, EPDF was called the
Private Seclor Energy Development Fund

The International Fund for
Renewable Energy and Energy Efficiency (IFREE)

The International Fund for Renewable Energy and Energy Efficiency pro-
vides himuted support for prefeasibility studies related to renewable encrgy (biomass,
geothermal, small hydropower, solar photovoltaic, solar thermal, or wind energy),
cnergy efficiency, or natural gas projects

IFREE offers conditional grants of up to $50,000 to support up to one-half of
prefeastbihity study costs This money mustbe repaid if the projectis financed Projects
must be commercially viableand replicable IFREE requires that potential funding for
the subsequent fullfeasibility study beidentified, a capable in-country participant must
cxist, and the project must utihze predominantly US equipment

Conceived by the US Export Council for Renewable Energy, IFREE 1s
funded by USAID, thc U S Departmentof Encrgy,the U S Environmental Protection
Agcency, and the Rockefeller Foundation



Renewable Energy Pre-Investment Support (REPS) Fund

The Renewable Energy Pre-Investment Support Fund offers financial assis-
tance to pnivate companies to support fcasibility and prefeasibility studies for renew
able cnergy projects in developing countries The REPS Fund is operated under the
Renewable Energy Applications and Training (REAT) and Biomass Encrgy Systems
and Technology (BEST) projects REAT sccks to catalyze investments insustainable
and rcphicable rencwable encrgy projects  BEST focuses more specifically on
promoting electnic power gencration and the production of fucls from waste biomass
associated with agnicultural and forest products industnes

The REPS Fund can provide up to 50% of the costs of prefeasibility or
fcasibility studics to pnvate developers for projects using commercially-proven
biomass, gcothermal, small hydro, solar, and wind cnergy technologies Cost shaning
takes the form of an interest-free resmbursable grant to the project developer, to be
repaid 1f the project reaches financial closure Both host country developersand U S
developers working with a local company are eligible to apply

In certain focus countnies, USAID has established Rencwable Energy Project
Support Offices (REPSO’s) to provide a vanety of support services to project
developers Currently, USAID bas REPSO’s in Costa Rica and Indoncsia REPSO's
penodically conduct in-country solicitations for proposals from prnivate developers
Only solicited proposals will be cvaluated Grants arc awarded ona competitive basis

Environmental Enterprises Assistance Fund (EEAF)

The Environmental Enterprises Assistance Fund invests in projects and
companies 1n developing countnes EEAF’s purposc 1s to catalyze small-scale
rencwable energy and environmental companies by providing loans and equity capital
for environmentally attractive projects that are commercially viable, but require
financing to move ahead

EEAF will provide financial support for projects under $2 mullion in
rcnewable energy systems, encrgy cfficient encrgy conversion technologies, and
environmentally responsible management of organtc waste  Proposals subnutted to
EEAF will be evaluated on their financial viability as well as their environmental,
econonuc, and social impact Direct loans are madc at concessional rates, but equity
mvestments are expected to provide higher rcturns than conventional financing
arrangements EEAF 1s a nonprofit corporation that was cstablished 1n 1990 with the
help of USAID, Winrock International, and the Rockefeller Foundation



For more information, contact.

Energy Project Development Fund
Price Waterhouse, Fund Administrator
Mr. Kami Rahbanm

1801 K Street, NW

Washington, DC 20006

Tel (202) 296-0800 Fax (202) 296-2785

International Fund for Renewable Energy and Energy
Efficiency

750 Furst Street, N.E , Suite 930

Washington, DC 20002

Tel (202) 408-7916 Fax (202) 371-5115

Renewable Energy Pre-Investment Support Fund
Renewable Energy and the Environment Program
1611 N Kent Street, Suite 600

Arlington, VA 22209-2134

Tel (703) 525-9430 Fax (703) 243-1175

Environmental Enterprises Assistance Fund
1611 N Kent Street, Suite 202

Arlington, VA 22209

Tel (703) 522-5928 Fax (703) 522-6450



Energy Project Development Fund
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USAID Mission Clearance Form

Applicants to the Energy Project Development Fund (EPDF)
should submit this form
to the USAID office in the appropnate country

The Office of Energy and infrastructure has a number of funds that support feasibility studies
for power generation projects One of these funds 1s the Energy Project Development Fund,
which 1s administered by Price Waterhouse

The EPDF supports both private and public-sector projects with cooperation from the Private
Sector Energy Development (PSED) program and the Energy Technology innovation Project
(ETIP), respectively In addition to sharing the costs of feasibility studies, these programs
sponsor seminars and workshops to promote energy development in USAID-assisted countries

Before an application for EPDF funding 1s submitted, applicants are encouraged to solicit the
appropriate USAID Mission's concurrence The applicant below has expressed an interest 1n
recerving USAID funds from the EPDF in order to conduct a feasibility study in your country

Please provide the following information to the Mission

Apphicant
Project Location
Name of Contact
Address

Telephone Number
Fax number

Also attach an executive summary of your proposal for the Mission to review

For Mission Use Only

Please indicate whether you have
No objections to the proposal
Objections to the proposal (see below)
Need additional information

Please return, with any comments, to the EDPF office

ENERGY PROJECT DEVELOPMENT FUND (EPDF)
Attn  Price Waterhouse
1601 N Kent Street, Suite 912
Arlington, VA 22209
Tel (703) 522-4849 Fax (703) 528-2280
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ACKNOWLEDGEMENT OF RECEIPT OF PAYMENT

REPAYMENT OF FEASIBILITY STUDY LOAN FROM THE
ENERGY PROJECT DEVELOPMENT FUND
ADMINISTERED BY PRICE WATERHOUSE LLP

CONTRACT NO DHR-5738-C-00-0097-00
PROJECT NO 936-5738

In Consideration of mutual covenants and the Contract Amount of ONE HUNDRED FOURTEEN
THOUSAND FIVE HUNDRED DOLLARS AND ZERO CENTS ($114,500 00), the United States
Agency for International Development (heremnafter referred to as USAID) hereby acknowledges
receipt of Contract Amount from Hidroelectrica Aguas Zarcas, S A (hereinafier referred to as
Subcontractor) Subcontractor hereby releases and discharges Price Waterhouse LLP (hereinafter
referred to as PWLLP), the United States Government, their officers, partners, agents and
employees from all liabilities, claims, actions, causes of action, lawsuits, and demands whatsoever
which the undersigned now has or may hereafter have on account of or arnising out of a
Subcontract dated the 15th day of October 1991, between Subcontractor and PWLLP for the
performance of a feasibility study in Costa Rica

USAID hereby certifies that Subcentractor has reimbursed 1n full the Total Actual Funds of ONE-
HUNDRED FOURTEEN THOUSAND FIVE-HUNDRED DOLLARS AND ZERO CENTS
($114,500 00) that Subcontractor recerved through a Subcontract with PWLLP This payment
releases and discharges the Subcontractor from any financial obligation to PWLLP and/or USAID
based on a Subcontract dated the 15th day of October 1991, between Subcontractor and PWLLP
for the performance of a feasibility study 1n Costa Rica

DATE

USAID OFFICE

AUTHORIZED SIGNATURE

PRINT NAME

This day personally appeared , of USAID, and stated that
he/she 1s authorized to execute this Acknowledgement of Receipt of Payment on behalf of USAID,
and acknowledged his/her signature before me

Given under my hand this day of , 1995

Notary Public
My Commuission Expires

If this release 1s executed outside the Umted States of America 1t must be Notanzed/Certified by
a US Consular Official

S\

S
LY
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INTERNATIONAL FORUM ON PRIVATE
SECTOR PARTICIPATION IN THE

BANGLADESH POWER SECTOR

May 8-12, 1994
Dhaka, Bangladesh
Dhaka Sheraton Hotel

Sponsor
The Mimistry of Energy and Mmerals, Government of the People's Republic of Bangladesh, with the support of

the U S Agency for International Development. The Secretary of Energy has designated the Rural Electnfication Board
as the local agency responsible for planning and coordinating the forum

Objectives

To provide an opportunity for Bangladeshi officials to become more fully acquainted with the most important
aspects of private power

Participants

The Prime Minuster, the Minister of Energy and Minerals, the Minister of Finance, the Secretary of Energy, and
other senior officials of the Government of the People's Republic of Bangladesh

USAID/Bangladesh

The US Ambassador

Senior investment managers from the Asian Development Bank, the World Bank, the International Finance
Corporation and commercial and investment banks

Representatives of the Bangladesh private sector and press corps

Agenda Overview

The forum will begin with a review of the current status and future needs of the power sector 1n Bangladesh,
followed by a two-day discussion on power sector pnivatization concepts and the requirements of multilateral and
commercial financial institutions in lending to Bangladesh. Senior governmentand utility officials from India, Indonesia,

Pakistan, and the Philippines will present their country’s and their own experiences with private power in the remaing
Sessions

Agenda Items
Overview of Private Power
Financing Pnivate Power/Project Financing
Regulatory and Policy Framework
Private Power Development Process
Secunty Package and Commercial Agreements
Private Banking Perspectives from Multilateral, Institutional, and Commercial Banks
Country Presentations India, Indonesia, Pakistan, and the Philippines
Summary of Forum Proceedings and Suggested Follow-up Activities
Round-table Discussion of Key Issues
Discussion on Future Policies for Bangladesh




International Forum on Private Sector Participation

in the Bangladesh Power Sector
(May 8-12, 1994)

TIME SUNDAY - May 8 MONDAY - May 9 TUESDAY - May 10 | WEDNESDAY - May 11 | THURSDAY - May 12
Morning Welcome and Introduction Overview of Private Power Financing Private Power Country Presentation Country Presentation
Speeches by Officlals of {Continued) {(Continued)
INDONESIA PHILIPPINES
* Forum Chairman * Typical Project Structures Commercial Banker
Investment Banker Government’s Experiences * Government’s Experiences
¢ Opening of Forum by the Agreements/Risks (Including Q& As) (including Q& As)
Prime Minister of Bangladesh * Multilateral Financing
* Tarlffs, Incentives and Issues Utility’s Experiences Utility’s Experlences
USAID Mission Director/U.S Permits (including Q& As) (including Q& As)
Ambassador World Bank
Private Power Development International Finance Corp
GOB Presentation Process Asian Development Bank
Keynote Address by Secretary,
Minsstry of Energy
Address by Chairman of REB
LUNCH LUNCH LUNCH LUNCH LUNCH
Afternoon Overview of Private Power Country Presentation Country Presentation Summary of Workshop
Sessions and Suggested
¢ A Perspective on Private Power | * Evaluation and Review of INDIA PAKISTAN Follow up Activitles
Projects
* Benefits and Challenges of * Government’s Experiences ¢ Government’s Experlences Chalred by Energy Secretary
Private Power * Security Package and (including Q& As) (including Q& As)
Commerclal Agreements Discussion of Key Issues
Overview of Project Financing Utllity’s Experiences Udlity’s Experlences and Policy Implications
¢ Wrap up of Overview of (Including Q&As) (including Q& As)
* Regulatory and Policy Financial and Discussion Discussion of Next Steps
Framework Session For Bangladesh
Review and Discusslon Session Financing Private Power Closing Remarks by GOB
Minister of Finance
* Private Banking Minister of Energy
Perspectives
Institutional Investor
Fvening GOR WFI COMING RFCEFPTION WITH REB DINNFR & CUI TURAL

RECEPTION/DINNER

AMBASSADOR

ACTIVITIES

W
o



TIME

8 00

10 30

11 00

11 30

12.00

International Forum on Private Sector Participation
in the Bangladesh Power Sector
May 8-12, 1994

FORUM AGENDA

Saturday May 7, 1994 - Evening
Early Registration - Dhaka Sheraton Hotel

Sunday May 8 - Morning Session

I Registration

II Welcoming and Introductory Speeches by
(To Be Held at the International Conference Center)

Forum Chairman, TBD

opening cf the Forum by the Honorable Begum Khaleda
Zia, Prime Minister of Bangladesh

USAID Mission Director/U S Ambassador to Bangladesh

BREAK

III Presentations by Government of Bangladesh Officials

o KEYNOTE ADDRESS - Pravatization Policies and Incentives

Provided by the Government of Bangladesh with Special
Reference to the Power Sector The Honorable Faizur
Razzaque, Secretary, Ministry of Energy

o Economic Development and the Power Sector
Brigadier Muhammad Enamul Hug, Chairman of the Rural
Electrification Board

LUNCH

Conference Moves to the Dhaka Sheraton Hotel

31



TIME

2 00

2 45

3 30

3 50

5 00

7:00

v

v

VI.

Vi1

sunday May 8 - Afternoon Session

OVERVIEW OF PRIVATE POWER

A Perspective on Private Power
Speaker - Mark Peterson, Private Power Specialist

Terminclogy and Frame of Reference

Basic Components

Worldwide Status

Need for Institutional Structure and Political Support

Benefaits and Challenges of Praivate Power

Need for Predictability and Certainty

Meeting Development Needs

Implications for Government, Utilities, and Political
Suppert

overview of Project Financing

Speaker - Jeffrey Humber, Director of USAID's Private Sector
Energy Development Program, Private Power Specialist

Identification and Allocation of Risk
Commercial Concepts

Lenders Perspectives and Objectives
Acceptance and Pricaing of Rask

Legal Protection of Expectations

BREAK

Requlatory and Policy Framework
Speaker - Roger Wagner, Private Power Specialist

New Rules to Praivate Capital to Meet Public Ends
Institutional/Organizational Structures
Political/Policy Considerations
Legal/Regulatory Framework

Review and Discussion Session

Speaker - Roger Wagner, Private Power Specialist
Review of Concepts

Preview of Criteria for Successful Project Financing
The Market Environment

ADJOURN

Welcoming Dinner hosted by the Government of Bangladesh

°O



Monday May 9 - Morning Session

TIME
8 30* I Opening Remarks - Forum Chairman TBD
8 35 1I1I. What Does a Typical Project Look Like
Speaker - Jeffrey Humber, Director of USAID’s Private Sector
Energy Development Program, Private Power Specialist
Key Elements of a Typical Project
Alternative Ownership Structures
Relationships and Responsibilities of Participants
9 20 III. Commercial Agreements Key Elements of the Business Deal
Speaker ~ Mark Peterson, Praivate Power Specialist
Power Sales Agreement
Fuel Supply Agreement
Construction Agreement
Operation and Maintenance Agreement
Raisk Allocation
10 05 BREAK
10 30 1V Tariff, Incentives and Permits
Speaker - Roger Wagner, Private Power Specialist
Transparency, Clarity, and Timing
Alternative Tariff Structures Cost-Based, Itemized,
Fixed Formula
Government Incentives/Assurances
Permitting Process
11 15 v. Development Process
Speaker - Mark Peterson, Praivate Power Specialist
Identaifying Opportunities
Development Phases and Key Milestones
Development Costs
12 00 LUNCH

Early Start Necessary Because Hotel Must Be Vacated By 4 30 pm

Y



TIME

1 30 VI.

2 05 VII.

2 35 VIII

7:00

IXx.

Monday May 9 - Afternoon Session

Project Evaluation

Speaker - Jeffrey Humber, Director of USAID's Private Sector
Energy Development Program, Private Power Specialist

Institutional Roles

Preparation of Request For Proposal (RFP) Documents
Evaluation Craiteria

Selection Process

Security Package and Fainancindg Agreements

Speaker - Roger Wagner, Private Power Specialist

Legal Terminology

Overview of Documentation
Implementation Agreement
Financing Agreements

Foreign Investment Requirements

Wrap-up of Overview on Private Power and Discussion Session

Private Power Specialists

BREAK

FINANCING PRIVATE POWER - INTRODUCTION

Mark Peterson, Private Power Specialist

Private Banking Perspectives

Presentation by Institutional Investor TBD

Question and Answer Session

ADJOURN

Reception hosted by U.S Ambassador

4



TIME
8 45 I
II
9 00
9 45 1III
10 00
v
10 15
10 45
11 15
11 45 V.
12.30

Tuesday May 10 - Morning Session

Opening Remarks - Forum Chairman TBD

Financing Private Power (Continued)

Presentation by Commercial Banker TBD

Question and Answer Session

BREAK

Multilateral Financing Issues

Presentation by Representative, The World _ Bank

(Tentataive)

Pregentation by Representative, The International Finance

Corporation (Tentative)

Presentation by Mr. Constantine Pappas, Senior Project
Engineer, The Asian Development Bank (Invated)

Question and Answer Session

LUNCH




Tuesday May 10 - Afternoon Session
TIME

Regional Experiences with Private Participation in the Power Sector

2 00 VI Country Presentation - INDIA

Presenter Mr S Rajgopal - Former Secretary of Power
(Confirmed)

Government’s Experience

Question and Answer Session

3.15 BREAK

3 45 VII. Country Presentation - INDIA (Continued)

Presenter Mr. AjJit Nimbalkar - Chairman, Maharashtra State
Electricity Board (Tentative)

Utility’s Experience

Question and Answer Session

5 00 ADJOURN

7300 Dinner and Cultural Activities hosted by the Government
of Bangladesh Rural Electrification Board

4



Wednesday May 11 - Morning Session

TIME
8 30* I. Opening Remarks - Forum Chairman
Regional Experiences with Private Participation in the Power Sector
8 45 1II. Country Presentation - INDONESIA
Presenter Mr 1Ir. Moeljadi - Director-General for Electricity
and Energy Development, Ministry of Mines and Energy
(Confirmed)
Government’s Experience
Question and Answer Session
10 00 BREAK
10 15 III. Country Presentation - INDONESIA (Continued)
Presenter Dr. Ir Zuhal - President-Director, Perusahaanumum
Listrik Negara (Invited)
Utility’s Experience
Question and Answer Session
11 30 LUNCH
* Early Start Necessary Because Hotel Must be Vacated By 4 30 pm




Wednesday May 11 - Afternoon Session
TIME

Regional Experiences with Private Participation in the Power Sector

1 30 1v. Country Presentation - PAKISTAN

Presenter Representative, Ministry of Water and
{(Confirmed)

Government’s Experience

Question and Answer Session

3 00 BREAK

315 v Country Presentation - PAKISTAN (Continued)

Presenter Representative, Private Power Cell (Confirmed)

Utility’s Experience

Question and Answer Session

4 30 ADJOURN

Evening No scheduled event

Power




Thursday May 12 - Morning Session
TIME

8 45 1I. Opening Remarks - Forum Chalrman

Regional Experiences with Praivate Participation in the Power Sector

S 00 II. Country Presentation -~ PHILIPPINES

Presenter Honorable Flordeliza Andres, Assistant Secretary,
Department of Energy (Confirmed)

Government ‘s Experience

Question and Answer Session

10 15 BREAK

10 45 III. Country Presentation - PHILIPPINES (Continued)

Presenter Mr Jose Ramas, Former Senior Vice President,
National Power Corporation (Confirmed)

Utaility’s Experience

Question and Answer Session

12 00 LUNCH

10

A



Thursday May 12 - Afternoon Session

TIME
v Summary of Forum Sessions and Suggested Follow-up Activities
Chairman: The Honorable Faizur Razzaque, Secretary,
Ministry of Energy
2 00 Discussion of Key Issues, Policy Implications and
Next Steps for Bangladesh
3 30 Forum Summary and Closing Remarks by
o Minister of Fanance
0 Minister of Energy
4 30 Adjournment and Distribution of Forum Handbook (USAID/REB)

FORUM VENUE AND ACCOMMODATION ARRANGEMENTS:

The Dhaka Sheraton Hotel i1s the official hotel for the forum
Arrangements may be made through the reservation desk

DHAKA, SHERATON HOTEL

TEL: 880-2-863391/861191
FAX: 880-2-832915/832975

11
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Trip Report

Independent Power Project Solicitation and Contracting
National Energy Policy Office of Thailand
June 18-26, 1994

The purpose of the assignment was to review, on behalf of the
National Energy Policy Office of Thailand (NEPO), a draft
independent power project Request for Proposals (RFP), accompanying
model power purchase agreements (PPA), and grid code The draft
documents had been prepared by Price Waterhouse on behalf of the
Electric Authority of Thailand (EGAT). Additionally, NEPO
requested a review of the exasting regulations for the purchase of
power from small power producers

June 20 Met with Dr Dr Bhasu Bhanich Supapol of NEPO and other
NEPO staff for a background briefing

Reviewed draft RFP and began preparing proposed
modifications to the draft

Met with Dr. Piyasvasti Amranand, Secretary General of
NEPO, Dr. Bhasu and other NEPO staff, as well as
representatives from SwedPower (who were retained by NEPO
primarily for grid code review) to discuss the documents
and coordinate the workplan for the week

June 21: Completed modifications to draft of the RFP, reviewed
draft PPA, and began preparing proposed modifications to
the draft PPA Reviewed draft grid code to assess 1its
impact on IPP project development

June 22 Completed modifications to the draft of the PPA Met
with Dr Piyasvasti, Dr Bhasu and NEPO staff and
SwedPower to review proposed changes and prepare for
meetings with the EGAT

Met with Mr Peter McPartlin of Price Waterhouse and
SwedPower representatives to review comments on RFP, PPA
and grid code 1in advance of meetings with EGAT

June 23 Full day meeting with EGAT, NEPO, Price Waterhouse and
SwedPower Presented proposed modifications to the
documents and participated in discussions on policy,
procedures and scheduling. Following these policy and
higher level technical discussions, the meeting continued
at a more detailed technical level, with the focus on RFP
price and non-price evaluation criteria, methods and
weighting factors

June 24. Full day meeting with EGAT, NEPO Price Waterhouse and
SwedPower Morning session continued at the detailed
technical 1level, with the focus on project cost
evaluation, treatment of environmental requirements, and



other matters in the RFP Discussions continued on the
PPA Dr Paiyasvasti joined the meeting in the afternoon
During the afternoon session, the areas of agreement were
discussed, those 1tems that remained open for an upcoming
EGAT 1internal working session were clarified, and
scheduling for the IPP investors conference was covered

In addition, comments on small power power producer

regulations as well as comments on the revised RFP have been
provided to NEPO

-y
/"‘L/L\/ P AE

Submitted by New England
Electric Resources, Inc

June 30, 1994
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U S Agency for International Development
Office of Energy, Environment and Technology
Center for Environment
Bureau for Global Programs, Field Support
and Research

CHIANG MAI SOLID WASTE
DISPOSAL ANALYSIS
Final Report

November 16, 1994

Prepared by
Energy Project Development Fund
Contract No DHR-5738-C-00-0097-00

Prime Contractor Price Waterhouse

The opmions expressed 1 this final report are of the contractor, Price Waterhouse,
Admiumstrator of the Energy Project Development Fund, and not of the Agency for

International Development
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Chiang Mai Solid Waste Disposal Analysis Final Report

Executive Summary

Chiang Mai 1s currently facing a sohd waste disposal crisis  Developing a complete waste
disposal system has taken on increased urgency due to the fact that the city will host the South
East Asian Games n December of 1995 Currently, Chiang Mai 1s developing and utilizing
intermm disposal sites, leased on a short-term basis to satisfy its disposal requirements In
addition to the collection and disposal of the refuse collected from the current city of Chiang
Mai, the city 1s faced with planming for an expansion to about 200 square kilometers and a
potential doubling of 1its population in the foreseeable future In addition to being faced with a
near term disposal problem which 1s expected to compound with growth, the city 1s not
recovering any significant portion of their operating cost through fee collection Current revenues
average Baht 20 per umt per month and can only be collected from approximately 30% of the
serviced population

The city has taken various steps to deal with this situation It recently privatized half of the
city's waste collection services In addition, the city 1s currently considering the implementation
of a materials recovery facility, as well as various other options, mn an effort to increase
efficiency and reduce costs

As a result, Price Waterhouse has been contracted by the US Agency for International
Development to analyze the current situation, and make recommendations for solid waste
management 1n the future Our analysis was constramed due to the unavailability of detailed
budgetary information and other exact technical information As a result, we have relied on the
information and estimates as provided by the officials of the Municipality of Chiang Mai, as well
as the Department of Environment al Engineering at Chmang Mai: Umiversity The unavailability
of detailed information regarding the actual incineration units to be used and their final
implementation methodology has severely hampered our cost estimates for the incineration
portion of this study In addition, we did not attempt to perform a quantitative analysis of the
potential economic and health benefits resulting from the different solid waste management
options

The brief nature of our visit to Chuang Mai provided us with an understanding of the situation
and a general framework for analyzing various options for the city Our study should be used
by the city of Chiang Mai as one of many pieces of information to consider while developing 1ts
own short and long-term solid waste management policy

Price Waterhouse Page 1
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Chiang Mai Solid Waste Disposal Analysis Final Report

| Understanding of the Situation

A Recent History

The city's landfill has been closed after approximately 20 years of operation due to poor disposal
practices, increased population surrounding the site, public opposition to the operation and an
ncrease 1 land value Studies indicate that the site was primarily operated as an open dump
which generated large amounts of landfill leachate Migration of the leachate offsite was tied to
public opposition to continued operation of the facility As in many landfills worldwide, the site
mitially operated outside the metropolitan area of Chiang Mai1 Population growth and municipal
expansion moved the "dump” into the public eye and created sufficient public opposition to close
the facility

Prior to closure of the origmnal dump site, the Government of Thailand provided money for the
construction of a 20 to 24 tonne per day incinerator as a pilot project to remedy some of the
conditions at the original site The incinerator never operated properly and has since been
abandoned

In addition to the mcinerator, a pilot composting project was also established at the original
landfill site This project was mtended to reduce the quantity of material going nto the landfill,
and as a result, extend 1ts ife The poor quality of the resulting compost combined with a lack
of readily available markets for the composted material doomed this project to early failure

In terms of solid waste collection, such services for one-half of the city were privatized within
the last year A Baht 73,000,000 contract spanning five years was awarded In addition to the
Baht 73,000,000, the contractor was awarded 50% of the monthly collection fees 1n their sector,
estimated to be worth an additional Baht 1,200,000 per year

B Current Situation

Chiang Mai currently faces a situation in which 1t 1s developing and utilizing interim disposal
sites, leased on a short-term basis from private individuals or companues, to satisfy its disposal
requirements for the approximately 200 to 240 tonnes per day of refuse 1t generates The facility
we visited appears to be a gravel operation which the owner 1s allowing the city to backfill The
current mine will be completely filled within the next few weeks and operations will move to a
second open pit mining operation across the road Despite the transient nature of this disposal
methodology the actual operation itself 1s quite well orgamized with very lhittle litter or smell and

Price Waterhouse Page 2



Chiang Mai Solid Waste Disposal Analysis Final Report

cover material being applied promptly to the in place refuse

In addition to the collection and disposal of the 200 to 240 tonnes of refuse collected from the
existing population of approxmmately 163,000 people 1n the 40 square kilometer city, staff 1s faced
with plannung for an expansion to about 200 square kilometers and a potential doubling of 1ts
population 1n the foreseeable future

Chiang Max staff, in addition to being faced with a near term disposal problem which 1s expected
to compound with growth, 1s not recovermg any significant portion of their operating cost
through fee collection Current revenues average Baht 20 per umt per month and can only be
collected from approximately 30% of the serviced population

Coverage of operating costs 1s a serious near and long-term concern Presently, staff 1s concerned
with collecting fees from a higher percentage of the serviced population The 1nability to collect
fees for solid waste management programs 1s not an unusual problem in nations that are
developing a high-quality, environmentally-sound, integrated solid waste management program
Residents are used to recerving public services and generally have the impression that the service
1s free or costs very little to perform The "public perception” of the value of the solid waste
management program speaks to the root of the majority of the problems identified in our visit
to Chiang Mai Although the staff 1s very knowledgeable regarding issues, alternatives and
solutions, there has been little or no real effort made to educate the public on the importance of
solid waste management strategies and their umpact on the environment

People are generally not willing to pay for something that they feel has little or no value to them
Past disposal practices have given the public little reason to trust staff recommendations regarding
solid waste management disposal options And, regardless of a resident's willingness to pay or
not, their refuse continues to be collected Clearly, an important task facing the municipality 1s
the education of its population regarding solid waste management 1ssues

The municipality has not capitalized on the potential savings to be realized from privatizing its
collection services It 1s relatively clear that no firm numbers exist which readily substantiate the
varous costs of operating the sohid waste collection portion of the Sanitary Engineering
Department As a result of privatizing half of the city, 42 collection laborers went to the private
sector with a commensurate salary savings However, no trucks have been eliminated from the
system and our best information indicates that no collection drivers have gone to the private
sector There appears to be little 1n the way of audit procedures in place to allow the municipality
to determine whether they will in fact save the estimated $2,000,000 anticipated over the five
year contract life

Price Waterhouse Page 3
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I Solid Waste Management Options

A The McGill Proposal

Chiang Max 1s seriously considering recycling and composting as strategies for managing present
and future disposal tonnages In an effort to reduce the current 200 to 240 tonnes per day going
to the landfill, a contract Material Recovery Facility (MRF) has been proposed by McGill
Environmental Systems McGill has proposed a build, own and operate combmation MRF and
transfer station Conceptually, all material collected would be transported to the McGill facility
where 1t would be separated into recyclables, compostables and residual material The residual
material would be baled and landfilled, or incinerated, depending on the implementation of a new
Thai national government incinerator project The current proposal will pay McGill
approximately Baht 190 per tonne for a mmmmum of 200 tonnes per day McGill Environmental
will also have the rights to market all compostable material and recyclable material recovered
from the waste stream It 1s our understanding that McGill has also agreed to deliver the baled
residual material to the disposal site for this Baht 190 per tonne price (note the final disposal site
has not yet been 1dentified) Chiang Mai 1s considering this proposal since 1t would offer the city
the opportunity to avert the cost of building a long-term sanitary landfill and continue to utilize
whatever site will ultimately be developed as a landfill site for the near-term Additionally, the
city hopes to save money on truck fleet operations by having such a transfer facility

At this time, we cannot confidently determine whether there would be any future cost savings
to the city from mmplementing this proposal until the following two issues are more fully
developed

1 Disposal Location

A vital 1ssue to be considered before a determination can be made regarding potential savings
from delivering solid waste to a transfer station/MRF versus direct haul to a landfill, relates to
the final location of the disposal facility in relation to the transfer station It is our understanding
that there 1s still some question regarding the actual availability of the mulitary base as a
temporary disposal facility Inany event, this location 1s less than 34 kilometers from the transfer
station/MRF As a general rule, it has been determined that 1t 1s not economical to utilize a
transfer station if haul distance 1s less than 34 kilometers one way There are no documentable
savings 1 terms of the cost of transfer over the cost of direct haul unless there are serious travel
restrictions related to traffic or transportation infrastructure To determine if there would be any
actual savings m terms of transfer over direct haul, an exact location for a landfill should be
determied and the cost of direct haul versus transfer could be compared based on actual capital

Price Waterhouse Page 4
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and operational scenarios

2 Landfill Requirement

Under any scenario, a landfill must be included m Chiang Mat's overall solid waste management
strategy Reducing the tonnage from 240 tonnes per day to 60 tonnes per day because of the
MRF will not significantly decrease the operating requirements 1 terms of personnel costs and
equipment and supply costs As a result, landfill costs on a per tonne basis will be much higher
n the near term, with the only savings being the avoided cost of future landfill space Even if
the material being landfilled 1s just the residual from an incineration process, the operational
requirements and capital investment will still see little reduction The toxins from the incinerator
ash will leach readily 1nto the city's groundwater unless a proper containment process 1s designed
into the disposal site Thus type of containment may be more costly than managing regular refuse

B Incineration

In discussing the above MRF proposal, 1t 1s important to discuss mcineration 1n detail as Chiang
Ma1 municipal staff are faced with incineration as part of a national strategy McGull's proposal
to design, construct and operate an MRF facility could divert as much as 70% of all waste
delivered to 1t The diversion 1s expected to come from varying degrees of recycling and
composting At the average daily tonnages of approximately 200 tonnes per day, the City of
Chiang Ma1 would expect approximately 60 tons per day of solid waste to be delivered to a site
for either incineration and/or landfilling

Any 1ncineration scenario would be tied directly to the composition and moisture content of the
waste, being delivered as residue, from the recycling-composting facility Any organic waste
holding moisture quantities above 30% would not be conducive to incineration without a costly
preparation step added (1e drying/shredding) Readily combustible material such as wood
products, plastics and contaminated recyclables could be directed for mcineration It 1s
understood from nterviews with Chiang Mai Solhid Waste Management personnel that the 200
tonne per day average of solid waste generation may increase dramatically during the tourist
season between October and March Special attention should be paid to evaluating tonnages from
month to month 1 order to generate an annual operating plan It 1s also noted that dramatic
increases 1n the amount of waste generated i Chiang Mai have occurred since 1986 according
to the Thailand Innovative Adnuristration Consulting Institute-August 1990 Senunar

Additionally, consideration of potential annexation 1n areas contiguous to the City limits will also
increase current estimates of tonnage These increases will impact long term plans and evaluation

Price Waterhouse Page 5
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criteria based on transportation costs to facilities that will, to some degree, process solid waste,
(1 e, incierators, energy-from-waste facilities, composting facilities, recycling processing
facilities, and landfills)

Tender documents bid this year by the Public Works Department at the Ministry of the Interior
to design, construct and operate and maintain a 60 tonne per day incinerator within or near the
City of Chiang Mai including ash/slag and fly-ash landfills on a site of approximately 27 rai,
have produced a bid of 360 mullion baht Limited interviews have indicated that fourteen
companies bid this project, of which four were shortlisted as finalists All finalists were Japanese
companies Subsequent to this bid phase, the Tha1 Government decided that the site would have
to be at the slaughterhouse located within Chiang Mat The slaughterhouse 1s smaller than the
original area, which caused the four companies to re-bid the project This has been described as
a turnkey project which includes traimning of personnel and operation of the incinerator for two
years The program comcides with the national government mandate to incorporate incineration
mto solid waste disposal activities As of this report there 1s no written policy for disposal

However, the Minstry of Science and Technology 1s generating a national code

The following observations are made with reference to the outlook of incineration playmng a
significant role for Chiang Mai n the near future

. Above average moisture content of the solid waste that would be handled by an
mcinerator system will be problematic and will need front-end modifications to treat the
refuse and dry 1t to allow for adequate combust

. Highly skilled technicians will be needed to operate the incinerator(s) to maintain proper
combustion levels and acceptable air quality standards Improper operation of umts will
lead to premature failure of incinerators, above average residue to handle and dispose of,
and air pollution, all which will cause significantly higher costs and community
resentment

. Of all scenarios reviewed, incineration i1s most likely the most expensive and creates
special problems with reference to ash landfilling

. Incineration 1s only a partial solution to Chiang Mazi's solid waste situation since 1t does
not deal with the fact that this waste stream has usable resources for energy production

Price Waterhouse Page 6
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1 Recommendations and Conclusions

- Open Pit Mine

It 1s our recommendation that the open pit mine, which 1s less than 1/4 mile from the existing
site, be properly prepared and used as a near term landfill This pit 1s estimated to have sufficient
air space to accommodate over 200,000 tonnes of refuse 1f 1t 1s filled to ground level (possibly
a minimal crown above ground level for proper runoff of ground water), and if compaction levels
meet expected operational requirements A detailed survey of the open pit mine should be
accomplished to get specific dimensions and a better estimate of life expectancy Ths could serve
as a benchmark in which to develop longer term solutions to handling solid waste properly
Immediate engineering design and construction of a lining and leachate collection system should
begin for the new mterim landfill

- Compaction

All studies and discussion to this point have looked at the possibility of reducing the amount of
material going to the landfill as a way to save airspace (defined as the volume, 1n cubic yards,
of land used to dispose of a certain amount of refuse) The method used to decrease the amount
of awrspace required for a given amount of refuse mvolves increasing the m-place compaction of
the refuse (the number of pounds per cubic yard of awrspace) This approach can sigmficantly
increase the hife of a given facility at a lower cost than the implementation of recycling,
composting and incineration programs which will reduce the mcoming volume In-place
compaction can be facilitated by compacting the refuse n a compacting collection vehicle or by
compacting it when 1t has been off loaded at the fill site or both The City should procure a
landfill compactor sized for the open pit mme and develop operational criteria to achieve a
compaction ratio of 1600 Ibs per cubic yard

Consideration should be given to converting to rear-loading compaction trucks Five of these
vehicles, collecting two loads a day, could collect 100 tons a day or the equivalent of the amount
n the city controlled zones Consideration should be given to purchasing spares at a rate
consistent with current fleet management practices Rear-loading compactors would reduce fleet
requirements, personnel requirements and the number of trips required to landfill waste collected

It would also increase the compaction of the waste to approximately 750 Ibs /cubic yard in the
truck
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. McGill MRF

If the city decides to move forward with this proposal, Chiang Mai should negotiate to create
operational standards that mandate a mimmum of the proposed 70% reduction of the waste
stream with monetary incentives for greater reduction (consequent penalties if 70% reduction 1s
not reached) Because of the crisis situation that exists with landfill options, these negotiations
should commence immediately

. Incineration

Refuse 1n Chiang Ma1 may be too wet to incinerate without additional treatment The possible
environmental problems combined with the high cost make incineration a less attractive option

. Increasing Profits

Fee collection can be tied to a munucipal services bill which bills for all mumcipal services such
as water, sewer, sanutation and electric on one bill Non-payment of this bill allows for services
to be termmated which will readily affect the household or business and cause the bill to be paid
It would also appear that hotels do not pay their fair share based on their waste production A
careful look at the fee structure 1 relation to hotel generation rates versus fees charged seems
i order The team was informed that municipal service 1s not extended to businesses Businesses
would be a good source of revenue, which could offset residential costs, and should be explored
both as a business opportunity and as a control on their environmental impact

It would seem that the municipality has not gained the maximum advantage from 1t's privatization
mitiative  Although sanitation workers went to the private sector as a result of the contracting of
1/2 the city no trucks or drivers appear to have left the system Given the physical size of the
city and even allowing for three to four collections per week there 1s room to reduce resources
and as a result costs A general rule should be that refuse should be out by a certain time 1n the
mornng and collection vehicles pass that poimnt only once on any given day At present collection
vehicles continue to rerun their area until the close of therr business day This 1s costly and
nonproductive

. Public Education

A citizens advisory committee should be established to help educate the public regarding solid
waste 1ssues The value of employing a public relations firm to provide a conduit to educate the
public regarding solid waste 1ssues, programs and facilities cannot be underestimated Proper
public relations are even more effective when they are coupled with the employment of a citizens
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committee, empowered by the mayor, to work with staff i the development of solid waste
policy This commuittee should adequately represent all sectors of the population 1f 1t 1s to be
effective A citizens commuittee should be appointed to work with staff on solid waste 1ssues
relating to Chiang Mai
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v Appendix Fmancial Analysis

A Approach

It 1s apparent that several near-term options exist to increase Chiang Mai's existing landfill life

In addition, there are several long-term solutions to deal with the city's solid waste problem for
the future As a means to differentiate between the various options, we have performed a cost
analysis of various combinations of collection and disposal scenarios The cost analysis can be
used by the city as one of many deciding factors to consider 1n thewr process of deciding which
method or combination of methods should be used mn solving the city's solid waste problem

Issues such as environmental benefits were not factored nto our cost analysis

We have developed six scenarios for Chuang Mai to consider 1n the development of their solid
waste plans for the future These six scenarios do not represent the only options available to the
city The results of our financial analysis can only be applied to the scenarios which we have
explored heremn

B Cost-Analysis Methodology and Results

Our approach to analyzing the costs were based on the following information We projected
operating costs based on historical operating figures as given to us by the city We built capital
cost projections based on prices and assumptions concerming capital goods as described in
proposals to the city, as well as from comparable figures of such goods in the United States Our
results 1n terms of cost per tonne were based on projected amounts of garbage to be generated
as given to us by the city

The cost analysis 1s divided into two areas, collection and disposal costs The collection costs
are assumed to be the same for all of the proposed scenarios, and will be described below The
disposal costs are different for each scenar1o, and will be described below after each scenario 18
listed For disposal costs, the costs include the landfill, and any other garbage reduction
machinery At the end of the disposal costs analysis, there are reductions to the disposal cost
These reductions come from the ability of any garbage reduction machinery employed to extend
the life of the current landfill This ability to extend landfill life allows the city to push off into
the future 1ts need to purchase a permanent landfill area This 'avoided cost' 1s the benefit
associated with buying the garbage reduction machinery, and 1s represented in our analysis by
the cost savings portrayed by a present value of analysis of buying the permanent landfill at a
later date, whenever the current landfill 1s full
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Collection Cost Methodology.

The average collection cost per tonne of US$20 89 equals the average of the public sector and
the private sector collection costs Thus 1s because of the fact that one-half of the city's garbage
collection was recently privatized The city pays the private contractor approximately US$17 32
per tonne of garbage collected This figure represents the annual cost of the privatization
contract, made up of a five-year, Baht 73 million agreement, as well as 50% of collection fees
(approximately Baht 1 2 million annually) The other 50% of the garbage collection 1s done by
the city 1itself, at a cost of approximately US$24 46 This calculation was based on the budget
figures given to us by the city, 1n terms of employees, energy, trucks, equipment and supplies,
and divided by the estimates given to us concerning garbage to be collected

Disposal Cost Methodology.
Scenario 1 Disposal Cost US$4 75/tonne

Collect refuse and direct haul to a landfill A new landfill will be required after 1 year In place
compaction assumed to be 800 Ibs per cubic yard

This scenario represents the current state of operations i Chiang Mai today The disposal costs
involve the operation of the landfill, which include land rental costs We have calculated the
disposal costs of the current site to be US$4 75 from the data given to us by city officials After
thus site 1s filled up, 1t 1s possible that the military demo site will be used as the next landfill
We have calculated this site to have a slightly higher disposal cost, US$6 85 per tonne, because
of higher projected land purchase costs We have chosen to use the current site to represent
today's unit disposal costs for this scenario This scenario predicts that the current landfill site
will fill up with garbage by 1996, which would require the purchase of the permanent site at that
time Since this serves as the base case scenario, and employs no garbage reduction machinery,
there 1s no avoided cost

Scenario 2 Disposal Cost US$11 97/tonne

Collect refuse and implement the McGill MRF A new landfill will be required after 3 years In
place compaction 1s assumed to be 800 lbs per cubic yard

The McGill Materials Recovery Facility proposes to separate the garbage at an interim facility,
and to recycle and compost a portion of 1t, so as to reduce the resulting waste going to the
landfill by 70% The cost proposed by McGuill to accomplish this 1s US$7 50/tonne This would
extend the life of the current landfill to 1998 This translates to an avoided cost of
US$0 28/tonne on the $4 75/tonne current landfill
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Scenario 3 Disposal Cost US$93 17/tonne

Collect refuse and implement the McGill MRF Utilize incinerator for the balance of the material
not volume-reduced at the MRF Landfill will be required after 5 years In place compaction
assumed to be 800 lbs per cubic yard

The Incinerator would be used to burn the 30% of garbage not treated by the McGill Materials
Recovery Facility There would be some ash created by the incinerator, which would need to
be landfilled The total cost provided to us of such an incinerator divided by garbage estimates
comes to US$81 45/tonne This would extend the life of the current landfill to 2000 This
translates to an avoided cost of US$0 53/tonne on the $4 75/tonne current landfill

Scenario 4  Disposal Cost US35 06/tonne

Collect refuse and direct haul to landfill Utilize a compactor to mcrease 1n-place compaction to
1600 Ibs per cubic yard New landfill required after approximately two years

This scenario represents the current state of operations in Chuang Mai today, with the addition
of mmplementing a compactor at the landfill site To the current landfill disposal costs of
US$4 75, we add the umit cost of the compactor of US $0 45 This compaction allows more
garbage to be dumped into the landfill, extending its life an extra year to 1997 This translates
to an avoided cost of US $0 15/tonne on the $4 75/tonne current landfill

Scenario 5

Same as scenario 2 except mncrease compaction to 1600 lbs per cubic yard Landfill life
approximately 6 years

This scenario 1s the same as the mcorporation of the McGill MRF, except that here we also
assume the use of the US$0 45/tonne compactor at the landfill site  The combination of the MRF
and the compactor would potentially extend the life of the current landfill to 2001, representing
an avoided cost of US$0 64/tonne on the $4 75/tonne current landfill

Scenario 6

Same as scenario 3 except increase compaction to 1600 Ibs per cubic yard Landfill life 1s
extended to approximately 10 years

Thas scenario 1s the same as the mcorporation of the McGill MRF plus incinerator, except that
here we also assume the use of the US$0 45/tonne compactor at the landfill site The
combmation of the MRF, incinerator and the compactor would potentially extend the life of the
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current landfill to 2005, representing an avoided cost of US$1 00/tonne on the $4 75/tonne
current landfill

C Assumptions and Data Used

The following assumptions were made as a basis for our analysis

. This will be a ten-year present value analysis, 1n real terms

o No nterest expense 1s assumed, Exchange rate utilized 1s Baht 25 = US$1

. Current amount of refuse equals 200 tonnes per day (tpd) m 1994 increasing to 300 tpd
by the end of 1995 A growth rate of 15% per year 1s assumed thereafter

. If the 200 tpd 1s divided mto categories we would assume the following distribution of
tonnage by scenario
. scenario 1 and 4 100% to a landfill

. scenario 2 and 5 30% to a landfill, 16% recycled, 54% would be composted
. scenario 3 and 6 30% mcinerated (10% residual ash taken to landfill), 16%
recycled and 54% composted

The following data was used as a guideline 1n developing our net cost numbers

One of the most mmportant factors in developing projections for landfill life 1s the level of
compaction that should be attained by proper operational equipment and procedures The table
that follows develops landfill Iife based on consistent landfill size and refuse composition with
variable compaction ratio (source Caterpiller Performance Handbook #24)

COMPACTION ~~~ JTANDFILLIJFE = GAIN

590 KG/M3 1000 LB/YD3 96 YRS 0

710 KG/M3 1200 LB/YD3 11 5 YRS 19 YRS

830 KG/M3 1400 LB/YD3 134 YRS 3 8 YRS

950 KG/M3 1600 LB/YD3 153 YRS 57 YRS

Open Pit (Interim Landfill) Waste Capacity Calculations

Dimensions 150 yds X 150 yds X 20 yds

Capacity 337,500 cubic yards (450,000 cubic yds * 75 - compensation for
side slopes)

Compaction 1600 Ibs per cubic yard - proper Compactor needed to achieve this
level

Cover Material 25% maximum volume for proper daily cover

Total Tons Capacity 202,500 tons - (337,500 X 1600 X 75/2000)

Operational Life @ 65,000 tons per year - 3 11 years * @ 20,000 tons per year -
10 13 years
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* 20,000 tons per year reflects an approximate 70% reduction 1n the waste stream 1f McGull
proposal 1s accepted and produces as promised It 1s important to note that certain specifications
should be considered 1n designing the interim landfill A clay or polyethylene liner for the bottom
and slopes should be considered for leachate containment A leachate collection system should
also be considered for proper protection of the groundwater resource
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TABLE 1 Scenario 1  Scenario 2  Scenario 3

(landfill) (W/McGIll)  (+ incinerator)
Collection Costs,

Private Sector

Public Sector
Avg Cost Per Ton

Disposal Costs.
MRF Costs McGull)
*Today's Cost Per Ton

Incinerator Costs

Annual Cap Amort \Tonne
Operating Costs Per Tonne
*Total\Tonne

Landfill Disp Costs
Current Cost\Tonne

Cost Per Tonne

Date When Current Land-
fill and Demo Landfill

Will Be Full. (est.)

Total PV (@8%) Land Cost
For a 50 Rat Perm Site
10 Year Annual Life.

Annual PV Land Cost For
5Q_Rai Perm. Site Per Tonne.

Avoided PV Umt Land
Cost Compared to Scenario 1.

Today's Effective
Landfill
*Disposal Unit Cost Per Ton

SOLID WASTE DISPOSAL
UNIT COST PER TON (*1,*2,*3)

$17 32
$24 46
$20 89

$00 00

$00 00
$00 00
$00 00

$4 75

$6 85

1996

$1,455,026

$1 99

$0 00

$4 75

$4 75

$17 32
$24 46
$20 89

$7 50

$00 00
$00 00
$00 00

$4 75

$6 85

1998

$1,247,451

$1 77

(30 28)

$4 47

$1197

$17 32
$24 46
$20 89

$7 50

$61 45
$21 00
$81 45

$4 75

$6 85

2000

$1,069,488

$1 47

(30 53)

$4 22

$93 17
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TABLE 2 Scenario 4 Scenario 5 Scenario 6
(landfill) (W/McGill) (4 incinerator)

Collection Costs.

Private Sector $17 32 $17 32 $17 32

Public Sector $24 46 $24 46 $24 46

Avg Cost Per Tonne $20 89 $20 89 $20 89

Disposal Costs.

MRF Costs (McGull)

*Today's Cost Per Tonne $00 00 $7 50 $7 50

Incinerator Costs

Annual Cap Amort \Tonne $00 00 $00 00 $61 45

Operating Costs Per Tonne $00 00 $00 00 $21 00

*Total\Tonne $00 00 $00 00 $81 45

Landfill Disp Costs

Current Cost\Tonne $4 75 $4 75 $4 75

Compactor Cost Per Tonne $0 45 $0 45 $0 45

Total Cost Per Tonne $5 21 $5 21 $5 21

Military Demo Site

Cost Per Tonne. $6 85 $6 85 $6 85

Date When Current Land-

fill and Demo Landfill

Wiill Be Full, (est.) 1997 2001 2005

Total PV (@8%) Land Cost
For a 50 Ra1 Perm Site

10 Year Annual Life. $1,347,247 $990,267 $727,875
Annual PV Land Cost For

20 Rai Perm. Site Per Tonne. $1 85 $1 36 $1 00
Avoided PV Unit Land

Cost Compared to Scenario 1. (30 15) (30 64) (51 00)
Today's Effective

Landfill

*Disposal Unit Cost Per Tonne $5 06 $4 57 $4 21
SOLID WASTE DISPOSAL

UNIT COST PER TON (*1,*2,*3) $5 06 $12 07 $93 16
Price Waterhouse Page 17



Energy Project Development Fund

End of Project Report

APPENDIX H

Thailand Bangkok Medical Waste, Phase 1

Price Waterhouse LLP



US Agency for International Development
Office of Energy, Environment and Technology
Center for Environment

Bureau for Global Programs, Field Support
and Research

Bangkok Medical Waste Privatization

Final Report
December 1, 1994

Prepared by
Energy Project Development Fund
Contract No DHR-5738-C-00-0097-00

Prime Contractor Price Waterhouse
The opimions expressed 1n this final report are those of the contractor, Price Waterhouse,

Adminsster of the Energy Project Development Fund, and not the U S Agency for
International Development



Table of Contents

Executive Summary

I

I

III

v

VI

Understanding of the Situation

Current Collection and Disposal of Medical Waste
A Collection

B Disposal

C Revenues

Collection and Disposal of Medical Waste if Privatized
A Collection

B Disposal

C Revenues

BMA's Service Options

A BMA Continues to Provide the Service
B BMA Issues an Invitation to Bid to Private Firms
C BMA Issues a Request for Proposal to Private Firms

Conclusions and Recommendations

Appendix



Bangkok Medical Waste Privatization Final Report

Executive Summary

Since 1988 the Bangkok Metropolitan Admimstration (BMA) has been collecting and
disposing of infectious waste separately from the rest of Bangkok s solid waste stream Even
today however differentiating between infectious waste and other solid waste 1S impossible
because there 1s no legal definition of infectious waste  As a result much of the

questionable waste 1s disposed through the regular solid waste stream, 1t 1s believed that as
much as two-thirds of the potentially contaminated waste currently ends up in the regular
solid waste stream

There have been surveys performed recently which conclude that while the hospitals do
recogmuze the dangers associated with infectious waste, they do not want to be responsible for
disposing of 1t properly, in fact, they would be willing to pay a reasonable fee to have 1t
properly taken care of by someone else Currently, that someone else 1s BMA for their own
hospitals, as well as for some other health care facihities BMA, however, 1s not equipped to
handle the vast amount of infectious waste, which 1s growing every day While most private
hospitals currently are supposed to dispose of theiwr own infectious waste 1n on-site
incinerators, only one hospital 1s said to actually use a small incinerator on-site, there 1s no
enforcement of violations

Until a legal definition of infectious waste 1s developed and implemented, 1t will be difficult
for BMA, hospitals, and climics to determime how much infectious waste actually exists, and
where the waste 1s generated In addition, without a legal definition, 1t will be difficult to
attract private companies to bid on an infectious waste collection/disposal contract for
Bangkok because users could potentially avoid using the service, claiming their waste to be
uncontaminated Without a legal defimition, a private contractor would likely require BMA 1o
guarantee a mimmum level of waste quantity and revenues

With proper incentives, however, a private company could be enticed to enter nto a contract
to collect and dispose of infectious waste 1n place of BMA If the private sector 1s allowed to
operate the service, we believe that the process will be performed more efficiently, with more
of the waste being removed, and in a cleaner manner At the moment, however, the law
requires BMA to perform this function, even if the hospitals do not pay the modest fees
charged for this service

In anticipation of a change in the law requiring BMA to perform this service, we have
undertaken a study to compare the costs to BMA 1f they continue to perform the service
themselves v s the costs required to pay a private company to perform that role The results
herein show that while 1t 1s not likely to be cheaper on a per umt basis to pay the contract
price for a private company to perform the service, there are other benefits to be garnered,
while mamntaining current costs These mclude
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e More of the infectious waste being collected and disposed

s The private sector will use a cleaner disposal incineration method
BMA will incur fewer costs

» Future private sector costs may be even lower

The amount which the private company could charge the hospitals, however would be fixed
in the contract  Currently, there 1s a study which the Mirustry of Public Health 1s reviewing
concermung maxumum fees per umt which the private sector would be allowed to charge As
a result BMA would likely move to a regulatory role, thus eliminating the need to use 1ts
own funds equipment and personnel, while accomplishing infectious waste collection and
disposal more efficiently

In order to solicit the private sector, we recommend that BMA engage 1n a Request for
Proposal (RFP) process The RFP document should enumerate minimum requirements but
should not discuss specific operational details that the private sector should follow By
allowing the private sector maximum latitude in determining operational details, BMA would
allow the private sector the opportunity to propose innovative ways of improving the
efficiency of the service, thereby reducing costs to a mimmum

We also recommend that BMA choose between two privatization options a Lease-Develop-
Operate option or a full privatization option While certain efficiencies in operations can be
attamned though an O&M contract, an O&M contract would not give the private sector
maxinum incentives to mcrease efficiency in all parts of the operation (procurement, for
example) The two recommended public-private partnership options should allow BMA to
attain the best possible service and price

Even 1if BMA chooses to provide the service itself, BMA must tackle certain issues, the most
important of which are

» The defimtion and sources of medical waste These are the first steps required 1n any of
BMA's options Without defining the market for medical waste, 1t will be impossible to
provide an efficient service, protect the environment, and to test performance

o The amount BMA s willing to subsidize the service Regardless of whether BMA retains
operation of the service or contracts 1t to a private firm, BMA must decide how much of
the cost of collection and disposal 1t 1s willing to pay, and how much should be paid by
the users of the service

s Legal constraints BMA must amend certain laws which constrain its ability to provide
the service effectively For example, BMA should be allowed to levy penalties to those
who fail to pay the agreed upon fee for erther collection or disposal

Price Waterhouse 2

\/«a\



Bangkok Medical Waste Privatization Final Report

o The biliing system BMA should at a mimmum contract with the private sector to set up
an automated billing system
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I. Understanding of the Situation

The Bangkok Metropolitan Admunustration (BMA) 1s the local government admimistrative
agency in Bangkok operating under Royal Tha:r Government regulations BMA consists of
the Bangkok City Council and the Governor of Bangkok elected by the people According to
Article 89 of the BMA Act of 19835, the 27 principal functions of BMA include various city
planming maintenance and development objectives  Each of these 1s managed by individual
departments and offices within BMA

The Department of Public Cleansing (DPC) 1s one department within BMA s structure
Within the DPC, the Solid Waste Collection Sub-Division has responsibility for all solid
waste collection throughout Bangkok and the surrounding areas, which has been divided into
three geographical sub-sections (1,2 and 3) The amount of solid waste collected by the
Public Cleansing Service Division totals approximately 6 000 tonnes per day over the past 12
months

Another division within the DPC, the Garbage Disposal Division, has responsibility for solid
waste disposal at three major sites within Bangkok Nong-Khaem, On-Nut, and Ram-in-Tra
Only Nong-Khaem and On-Nut have furnaces for medical waste disposal On-Nut has
recerved recent additions to its disposal capability, including two, 10-tonne incinerators, set to
come on-line before the end of calendar year 1994

In 1988, BMA laid down a policy to collect infectious and hazardous waste from many
hospitals 1n the Bangkok area separately from municipal solid waste 1n order to prevent the
spreading of disease Starting in November of that year, BMA began to separately collect
this waste from four of the main BMA hospitals Later, the service was expanded to include
government hospitals, private hospitals, health centers and clinics Currently, BMA collects
this waste from 581 sites, including public hospitals, government hospitals, associations and
institutes, public health centers, private climcs, and some private hospitals The waste 1s
collected by BMA employees 1n special air-conditioned trucks, and then disposed of in the
furnace at either the On-Nut or Nong-Khaem sites When the two new incinerators come on
line later this year, all of the waste will go to On-Nut

Current conditions make 1t extremely difficult to collect and dispose of all of the infectious
waste being produced in and around Bangkok The main reasons for this are

o Lack of defimion for medical waste The biggest obstacle for infectious waste collection
and disposal 1s that there 1s still no legal definition of mfectious waste Without a legal
definition, there 1s no way to know how much actually exists, or to easily prevent 1t from
ending up 1n the regular solid waste stream Ths defimtion must be determined before
the infectious waste problem can be successfully tackled
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o Cost constraints  Since there 15 no separate BMA budget for infectious waste collection
and disposal BMA must consistently try to find the funds to provide the service from its
solid waste operating budget

o The dispersion of health care providers It 1s not known exactly where all of the health
care providers are located This 1s because 1t 1s common practice 1n Bangkok for doctors
to have their own small practices, without formally notifying BMA

Price Waterhouse 5
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II. Current Collection and Disposal of Medical Waste

The current procedure performed by BMA can be divided into two main sections collection
and disposal of infectious waste

A Collection

Currently, hospital and clinic personnel must separate infectious waste from the regular sohd
waste stream Although BMA provides special red bags and training, it remains the
responsibility of the hospital to put the infectious waste out 1n BMA containers in the parking
lot area The health care facility 1s also responsible for denoting a special parking area for
the BMA truck to park when collecting the waste This 1s where the BMA collection role
begins BMA has divided the city of Bangkok and 1its environs into three geographical
sections From these three sections, BMA has stated that 1t collects from 581 facilities as of
July 1994 This data needs to be updated, after we analyzed the number of sites visited on a
daily basis from August 13 and 14, 1994 records from 13 of the 14 collection trucks, we
counted only 119 sites The total amount of infectious waste reported to be collected per day
on average, had the opposite result while BMA reported approximately 8 tonnes per dav we
counted just over 10 tonnes on a daily basis using August 13-14 actual data

Costs

Currently, BMA provides fourteen specialized trucks designed specifically for the transport of
infectious waste All of the trucks were purchased in 1990 and 1991 We assume that thev
all have seven-year useable lives despite some claims that seven years may overstate their
useful lives The operating costs for these vehicles and other collection requirements include
salary and welfare, 'sola’ truck fuel, brake and machine oil, boot shoes, gloves, and
disinfectant solution, which the drivers must use on the trucks after each day of usage
Periodic maintenance for all scenarios are assumed either covered by manufacturer's
warrantee or are completed by BMA personnel

According to our analysis, which projects costs if BMA were to collect infectious waste for
the next 10 years, the umt cost to collect infectious waste 1s 0 88 Baht per kg collected

B Disposal

BMA currently disposes its infectious waste 1n either of the old 4 4 tonne furnaces at On-Nut
or Nong-Khaem, depending on from which of the three geographical sections of Bangkok that
the infectious waste originates For our analysis, we assume that the new, two 10-tonne
incinerators at On-Nut will come on line immediately, and will be used for all future disposal
of infectious waste Since all of the 10 payments have already been made on the new
Incinerators, we treat the mncinerators as a sunk cost which 1s not included n our analysis
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This 1s also true of the cost of the sanitary landfill, which already exists outside of Bangkok
and will receive the ash residue from the incinerator  This samutary landfill 1s an area which
will require future costs from the regular solid waste budget in the future because of the
public outcry concerming the current location and performance of the landfill In addition
we project that at the end of the vear 2001 BMA will need another 10-tonne incinerator the
cost of which we also did not include 1n our analysis

Costs

It was stated by BMA that 17 people will be trained to operate the new incinerators While
these training costs were also included n the sunk cost of the incinerators, we must tnclude
the future salarv and wage expense for these people Other disposal related costs include the
operaung items for the incinerator, gas, electricity, water, Sodium Hydroxide and scrubber
surficant as well as incinerator spare parts, gas burners pump and motors, capacity meters
chemical dosing pumps, thermocouples, and spray nozzles

According to our analysis, which projects costs if BMA were to dispose of infectious waste
for the next 10 years, the umt cost to dispose of infectious waste 1s 13 06 Baht per kg
disposed by the new incinerators As a result, the total cost per kg collected and disposed 1if
BMA were to continue 1s projected to be 13 94 Baht/kg

C Revenues

BMA does charge a fee to remove the infectious waste, 1t 1s the same fee structure charged
for household waste BMA has not been allowed to raise this fee for 20 years, although thev
told us that they have requested an increase various times Although BMA 1s required by law
to continue to collect even if the hospitals do not pay, we are told that most pay the fee
because

o The fee 1s low

o The fee 1s collected by personnel unassociated with the physical collection (Household
waste disposal payments are made directly to the vehicle drivers, who often pocket the
money )

BMA revenues from these low fees are far below the costs which we calculated For
example, a typical fee would be 4 Baht per month 1if up to 20 liters per day were collected
Depending on the density of the waste, this comes to approximately 01 Baht per kg of
revenue for every 13 94 Baht per kg of expense The difference 1s the amount that 1s coming
out of the Department of Public Cleansing's solid waste budget

Price Waterhouse 7
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III. Collection and Disposal of Medical Waste 1f Privatized

The actual cost of a private contract to perform collection and disposal of infectious waste can
only be estimated, since it will ulumately be determined by the compeutive bidding process
We estimated a private bidder's proposed rate based on what 1t would cost the private
company to perform the service plus a profit margin  As a result, we have attempted herein
to estimate the contract by determinung costs for a private company to perform the service
and then have added a 20% gross profit margin to these costs to come up with an estimate
cost to BMA or the hospitals (or a combination) for this contract The results show that
although the private company can perform the service at only slightly lower unit costs (per kg
of infectious waste) than can BMA, the private company will have the capability and
resources to collect and dispose of more units of waste than BMA, which, in addition to
keeping costs down, 1s also a primary goal of the Department of Public Cleansing

A Collection

We have assumed that the infectious waste separation will continue to be done by hospital
staff, at no charge to the private contractor The amount of waste collected, however, should
be much higher as explained 1n the costs section below

Costs

Based on industry norms, we estimate that the private company would expand the infectious
waste trucking fleet faster than would BMA Also, we estimate that they would only use two
people per truck, instead of the three that BMA sometimes uses We also estimate that the
private company would design a more efficient truck routing plan, which maximizes waste
collection and kilometers per liter For these three reasons, the private sector will be able to
collect more waste than BMA The trucks will also have to be replaced every seven years
The operating costs for these vehicles and other collection requirements include salary and
welfare, 'sola’ truck fuel, brake and machine o1l, boot shoes, gloves, and disinfectant
solution, which the drivers must use on the trucks after each day of usage

According to our analysis, which projects costs if the private company were to collect
infectious waste for the next 10 years, the unut cost to collect infectious waste 1s 0 78 Baht
per kg collected This 1s 11 4% lower than the cost we estimated for BMA to collect Once
we add the 20% profit, however, the private cost to collect becomes 5 7% higher than
BMA's

B Disposal

BMA currently disposes of its infectious waste to erther of the old 4 4 tonne furnaces at On-
Nut or Nong-Khaem depending on from which of the three geographical sections of Bangkok

Price Waterhouse 8
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that the infectious waste originates For our analysis, we assume that the new two 10-tonne
incinerators at On-Nut will come on line now and will be used for all future disposal of
infectious waste by the private contractor Since all of the 10 payments have already been
made on the new incinerators by BMA, we treat the incinerators as a sunk cost which 1s not
included 1n our analysis This 1s also true of the cost of the sanitary landfill, which already
exists outside of Bangkok, and will receive the ash residue from the incinerator This
samtary landfill 1s an area which will require future costs, whose source has not yet been
determined or included 1n our analysis In addition, we project that at the end of the vears
1998 and 2002, the private company will need another 10-tonne incinerator, the cost of which
we also did not include 1n our analysis

Costs
BMA stated that 17 people will be trained to operate the new incinerators We have assumed

that the private company will be able to reduce the number of supervisory personnel at the
new incinerators because of their experience in operating sumilar facilities The salary and
wage expense for these people 1s included 1n our analysis Other disposal related costs
include the operating items for the incinerator, gas, electricity, water, Sodium Hydroxide and
scrubber surficant, as well as incinerator spare parts, gas burners, pump and motors, capacity
meters, chemical dosing pumps, thermocouples, and spray nozzles

According to our analysis, which projects costs if the private company were to dispose of
infectious waste for the next 10 years, the unit cost to dispose infectious waste 1s 12 73 Baht
per kg This 1s 2 5% lower than the cost we estimated for BMA to dispose Once we add
the 20% profit however, the private cost to dispose becomes 17% higher than BMA's

As a result, the total cost per kg collected and disposed by the private company 1s projected
to be 13 51 Baht/kg This 1s 3 1% lower than BMA's total umt cost Once we add in the
profit margin, however, the private company's total unit cost becomes 16 3% higher than
BMA's

C Revenues

The private company would likely price 1its contract based on the cost to perform the service
plus a certain profit margin, as discussed above BMA must determine how the fees will be
paid 1t could pay these fees out of the solid waste budget, since there 1s no separate
infectious waste budget 1t, thus giving the hospitals this service for free It could let the
hospitals pay these fees in full, or n part with BMA paying some or none It must then be
decided as to whether BMA allows the hospitals to pay the contractor directly or through
BMA BMA could also charge the private hospitals more per umt, so as to subsidize the cost
for public health care mstitutions Regardless of the structure, a revenue source must be
found to pay for the service
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IV. BMA's Service Options

In the previous two sections, we have discussed the estimated costs and revenues of the
medical waste svstem if BMA maintains control of the system compared to a privauzed
svstem This section discusses BMA's options for implementing changes in the medical waste
field The three options discussed are

» BMA continues to perform the service
» BMA 1ssues an Invitation to Bid (IFB) to private firms
» BMA issues a Request for Proposal to private firms

Each of the options are discussed in turn below
A BMA Continues to Perform the Service

This option would have BMA continue to perform the service of collecung and disposing of
medical waste BMA would use existing staff with the possible help of outside consultants to
improve certain functions such as route planning and marketing Even if BMA were to
choose this approach, several issues would require resolution because of the many problems
associated with the current system, this option does not imply maintaining the status quo
These 1ssues are

e Serting the defimition of medical waste Currently, since there 1s no definition of medical
waste, BMA cannot possibly define the scope of the service 1t 1s expected to perform As
a first step, BMA must understand what types of waste 1t 1s seeking to collect and dispose
The potential for later alterations n the definition should not prevent setting an imtial
defimition as soon as possible

o Determining the sources of medical waste As mentioned earlier 1n this report, once the
defimition of medical waste is determined, BMA must determine all of the sources of such
waste Knowing the sources of waste 1s vital for efficient operation of the service

o Defiming the service parameters and costs The service parameters include the types of
medical waste to be disposed, the nterval between pickups, etc Before developing an
efficient operating plan, BMA must define all of the service elements to be provided
Once the above three items are completed, BMA must develop as efficient an operating
plan as possible for the service

o Idenufy capital equipment replacement schedules and sources of funds Proper long-term
financial planmng requires planning for replacement of capital equipment Such planmng
must include a source of the funds that will be used to pay for the capial replacement

Price Waterhouse 10
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s Engage in an operational review of the service An operational review should nclude a
review of the general and admimistrative procedures as well as a review of the procedures
used to collect the waste The object of the review would be to increase the efficiency in
the adminstrative and collection systems

e Develop an effective markening svstem Currently, many potential users of the service do
not utilize BMA for disposing of medical waste This causes three problems
- Some of the waste 1s being disposed of unsafely
- Potential revenues are not being collected
- Average cost reductions due to economies of scale are not being attained
It 1s therefore imperative that BMA establish a marketing program to market the service
and ensure that all potential customers are using the service

s Develop a cost recovery system for the service The cost recovery system should, at the
least, recover all of the costs associated with providing the service, including allocated
caputal costs

This option will be very difficult for BMA to implement efficiently Currently, there are no
national systems n place for disposing of medical waste Therefore, there are no local staff
trained 1n that field Hiring consultants would help in training local staff, but consultants
would not be able to remain with a new program long enough to make 1t viable and cost
effective over the long haul In addition, BMA staff are inexperienced in many of the issues
listed above, such as marketing, pricing, and optimal routing Therefore, this option 1s the
least likely to produce a successful long-term program

B BMA Issues an Invitation for Bid to Private Firms

An Invitation for Bid (IFB) 1s designed to find a private sector company which will provide
the service under strict guidelines set up by BMA  The IFB establishes specific operating and
other criteria to which the private bidders must adhere For example, the I[FB may include
spectfications on the routes, the prices to be charged, the frequency of service, which party
will be responsible for capital improvements, etc

Each of the responses to the IFB are evaluated based on pre-determined criteria Since all of
the bidders will be bidding based on the same basic operating plan, the criteria should stress
experience and price considerations Any of the criteria can be given more weight based on
the priorities of BMA For transparency, it 1s vital that the criteria and the weights are
determined prior to the receipt of the bids, and preferably that they be outhined directly 1n the
IFB
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This method would be effective n bringing a group of experienced contractors to operate the
service After the tmuial contract period, BMA can elect either to pertorm the work
themselves (based on the system established by the contractor) to continue to contract or to
rebid the work

There are a number of kev 1ssues that need resolution if this option 1s used 1ncluding

» Definuion of the service  As with all of the options, BMA must define the service 1t
wants performed, including the definition of medical waste and the frequency and scope
of waste collection and disposal

» Appropriate legal framework s there an existing legal framework which allows BMA to
enter 1nto a contract with the private sector based on an IFB format? Risk mitigation 1is
very important to the private sector when they enter into such agreements the less risk
they perceive 1n a project, the better the price BMA will receive in response to its
solicitation This 1s one risk BMA can mitigate, preferably by passing legislation
specifically granting BMA the explicit right to enter into such contracts with the private
sector

o Length of the contract The private contractor must be granted sufficient time to amortize
his/her capital investment in the project and to earn a reasonable rate of return Given the
nature of the current service, if the private sector were to fund the necessary capital
improvements, the private sector would likely require a minimum of five to seven years
of operations The proper length of the contract 1s dependent, in part, on the type of
public-private partnership chosen, these options are discussed later in this chapter

o Price regulation This will be the most important 1ssue to resolve prior to soliciting the
private sector BMA must decide what price the private sector will be allowed to charge
for the service for the entire life of the contract Choices for regulation include capping
prices or limiting the rate of return In addition, BMA must decide how much, if any 1t
1s willing to subsidize the price faced by the user

e Billing and collection responsibility This will be another important 1ssue for the private
sector BMA must decide whether 1t will choose to bill and collect from the service users
itself or have the private operator responsible for billing and collections

e Contract monmitoring  BMA will be required to momtor compliance with the provisions of
the contract If BMA does not currently have staff designated to monitoring contracts
some staff must be assigned that responsibility

Price Waterhouse 12
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In addition to the above items, BMA must decide which tvpe of public-private partnership it
desires There are many opuons from which to choose including

e Operations and maintenance contract This arrangement would have BMA contract to a
private firm to provide the service onlv.  BMA would retain the 'license” to provide the
service, ownership of the assets, and therefore the responsibility to pay for all capital
1mprovements

s Lease-Develop-Operate In this arrangement, BMA would lease to the private sector the
ability to operate the service and the assets 1t currently owns, but BMA would maintain
ownership of the assets The private contractor would agree to make all necessary caputal
improvements during the lease period, tn exchange for a fee which would cover costs plus
a profit Leases differ from O&M contracts in that all capital improvements are the
responsibility of the private sector At the end of the lease period, all assets, including
any improvements, would be turned over to BMA

o Temporary or permanent privanization In this arrangement, BMA would sell 1ts assets
and the right to provide the service to the private sector Although in private hands the
service can be regulated, similar to the regulation faced by public utilities

Because of the mncreased fiscal responsibility of the latter two options, either the price paid
for the service will be higher or the length of the contract will be longer than the O&M
contract option For a similar reason, the temporary privatization option may require a
longer contract than the lease-develop-operate option

Regardless of the options chosen, the key to the success of the IFB option 1s the amount of
detail of the IFB document The IFB should detail all of the contractor's requirements,
including specific details on the constraints that the private sector will be required to work
within

If the IFB document 1s designed well, the private sector will be competing largely on cost and
experience, 1n addition to the responsiveness to the specifications in the IFB document In
addition, a detailed IFB should significantly reduce the negotiation time between establishing
a winner of the bidding process and the final contract, because the IFB should anticipate the
potential contract 1ssues and establish the contract provision 1n its terms of reference There
are a number of drawbacks to using this method By detailing many of the operational
specifications of the project, BMA may prevent the private sector from using innovative cost
cutting or revenue enhancing measures This techmque 1s often best used for operations for
which efficiency gains are not a priority Thus, 1t may not be best option for this case
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Other drawbacks relate to the momtoring contract performance and payment issues Without
resolution of these issues to the satisfaction of the private sector the proposed bid prices mav
be sigmificantly higher than they would otherwise be In addition, BMA may have to retrain
some of its employees on how implement BMA s new monitoring function

C BMA Issues a Request for Proposal to Private Firms

A Request for Proposal (RFP) process 1s similar to the IFB process histed in Section [V B
above In both cases, BMA would attempt to solicit private sector involvement in order to
operate the collection, disposal, and/or billing of medical waste In both cases, BMA would
evaluate the responses to the solicitation based on criteria determined prior to the process and
preferably written 1nto the solicitation document BMA would then contract with the winner
of the proposal process

The major difference between the two methods 1s the specifications detailed in the two
documents While the IFB provides for detailed specifications n order to constrain the
bidders, the RFP attempts to allow the bidders latitude in proposing procedures such as
frequency of collection, time of collection, type of payment, etc By allowing the bidders to
propose the specifics of the operating procedures, BMA may gain from innovatuve methods
for providing the service efficiently that it may not have previously contemplated

This method does not necessarily allow the private bidder to propose all aspects of service
For example, BMA should still be prepared to define a mimmum standard defirution for
infectious waste BMA also may propose a contract length, mimmmum service collection
periods, and environmental regulations on the contractor In desigmng the RFP, BMA should
remember, however, that the purpose of the RFP 1s to allow the contractor the ability to
provide mnovative solutions to problems, the more specifications that are in the document,
the fewer efficiency gains the private sector will devise The specifications set forth in the
RFP should be mmmmum gwidelines only Additional benefits can be attained during the
negotiation process prior to contract execution

Other than the detail 1n the specifications, the issues that relate to the RFP process are the
same as those that relate to the IFB process For example, BMA must stll determine the
defimtion of medical waste, if 1t has the legal authority to enter into a contract with a private
bidder, whether the legal framework 1s conducive to private mnvolvement, who will have
responsibility for billing and collections, and how much to subsidize the service, 1f at all
These 1ssues must be resolved before the private sector gets mvolved in the project
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V.

Conclusions and Recommendations

Regardless of BMA's choice for providing the service in the future, BMA must tackle certain
1ssues, the most important of which are

The defimuon of medical waste This 1s the first step required in any of BMA's options
Without defining the market for medical waste, it will be impossible to provide an
efficient service, protect the environment, and to test performance One option 1s for
BMA to request the Ministry of Public Health to specify a uniform, country-wide
defimtion

The sources of medical waste Currently, there 1s no centralized knowledge of the sources
of medical waste 1n Bangkok While the private sector may be able to increase the
exposure of a program after taking over operations, BMA will not be able to properly
assess the contractor's performance without a knowledge of the sources of medical waste

The amount BMA 1s willing to subsidize the service. Waste collection and disposal rates
currently do not cover all operating and capital costs required to mamntain the service
Therefore, regardless of whether BMA retains operation of the service or contracts it to a
private firm, BMA must decide how much of the cost of collection and disposal 1t 1s
willing to take, and how much should be paid by the users of the service

[f BMA were to choose one of the latter two options, the private contractor could be paid
1ts contract price completely by hospitals serviced This structure would eliminate the
need for BMA to budget funds for this activity (An automated fee collection system
would allow the contractor to easily bill the hosputals directly ) The downside of this 1s
that some hospitals will likely attempt to pass the extra cost onto patients, which would
raise health care costs Others may refuse to pay the fee There must be a means for the
private contractor or another entity to enforce comphiance with the agreed upon fee

Depending on the competition during the bidding process, 1t 1s even possible that BMA
could actually recerve a portion of the fees charged in the form of a royalty payment from
the private contractor as part of a concession agreement for the rights to collect fees for
performing this service The exact structure of this payment would of course be finalized
through the RFP process, as described in the next section

Legal constraints BMA must amend certain laws which constramn the ability to provide
the service effectively For example, BMA should be allowed to levy penalties to those
who fail to pay the agreed upon fee for either collection or disposal In addition, BMA
should allow the private sector to provide the service directly If BMA chooses not to
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allow the private sector to collect for the service, it should contract with the private sector
to set up an automated billing system for them

We believe that BMA's best option 1s to engage 1n an RFP process 1n order to solicit a
private sector operator for the service The private sector will provide the following benefits
over the option of having BMA maintain responsibility for providing the service

» A private contractor will collect more of the waste, thereby reducing the amount of
dangerous waste in the regular solid waste stream In addition the private sector mav
dispose of the waste 1n a cleaner manner This will improve heaith risks to collection and
disposal workers the general public, and hospital employees and patients

e BMA will incur fewer costs Although the estimated private sector-cost to provide the
service was only shightly less (and actually a bit more when the profit margin 1s included)
than the cost faced by BMA, the fee could be paid directly by the hosputals, instead of
BMA In addition, BMA would no longer have to tie up its own resources to perform the
service, which would free funds to conduct other important BMA functions

+ BMA can shift all of the revenue risks to the private sector No longer will BMA need to
worry about the revenue and cost risks of conducting this service

e Future private sector costs may be even lower Because we included the capital cost for
the new 1ncinerators as a sunk cost, any efficiencies brought about by the private sector 1n
replacing those incinerators in the future would reduce costs in the future

Out of the two solicitation choices, we believe that the RFP process has more benefits 1n this
case compared to the IFB process Because of a number of factors, such as the lack of
defimtion for medical waste and the lack of knowledge of the potential users, significant
changes 1n the medical waste collection and disposal system will occur in the future Since
change 1s desirable, 1t is also desirable to allow the private sector to generate ideas as to the
best way to change the system An IFB may be too restrictive to allow for all of the positive
private sector ideas Thus, BMA should issue an RFP, which should include a list of BMA's
mimmum requirements for the contractor

We also recommend that BMA choose between the latter two privatization options the
Lease-Develop-Operate option or the full privatization option While certain efficiencies in
operations can be attamned though an O&M contract, an O&M contract would not give the
private sector maximum incentives to increase efficiency in all parts of the operation
(procurement, for example) The remaining public-private partnershup options should allow
BMA to attain the best possible service and price
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[f BMA should decide not to privatize now or in the future, it should at a mimmmum update
its billing system, including s rates, to reflect the actual cost of providing service By
allowing rates to reflect costs, BMA will avoid spending money on a service which can be
spent on other solid waste activities
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Table 1 - Collection Analysis BMA vs private company
Table 2 - Disposal Analysis BMA vs private company
Table 3 - Projection of Private Company Fees

Table 4 - Projection of BMA's Estimated Costs
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Table 1

THATLAND INFECTIOUS WASTE ANALYSIS

Collection of Infechous Waste by BMA

There are currently 14 callection trucksin use
Each truck has exther 1,2 or 3 personnel
Bangkok 1s divided mto 3 geographical sechons
Dnvers collect 7 days per week, from approx 6am 10am

HISTORICAL DATA FY1994

PROIECTIONS1f BMA Continues to Collect and Dispose of Infechous Waste

SechonI Sechion I Sectson ITI| Total/Avg| 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
a)# Trucks 5 5 4 14 15 16 17 18 19 20 21 22 23 24
b) # Personmel 13 11 8 2 345 o 395 420 45 470 495 520 545 570
c) Avg # Personnel per Truc| 26 22 20 229 230 231 23 233 234 235 236 236 237 238
d) Avg # Sites Viated per
Truck per Day 52 73 160 915
€) Avg # km Dnven per Tru
per Day 458 628 760 6031 6331 6631 6931 7231 753 7831 8131 8431 8731 90 31
) Avg # kg of Infechous W
Collected per Truck per 1340 10975 3948 74146 761 46 781 46 80146 82146 84146 861 46 88146 901 46 921 46 941 46
g) Total # tonmes of Infecttof
‘Waste Callected per Day] 37 55 16 1038 1142 1250 1362 1479 1599 1723 1851 1983 2119 2260
h) Avg # liters gas Consume|
per Truck per Day 86 173 na- 1244 1255 1264 1273 1281 1288 1295 1302 1308 1314 1319
1) Avg # km dnven/liter 53 36 na- 485 505 525 545 565 585 605 625 645 6 65 685

Histoncal Data Notes

This1s based on data from trucks' routes on erther August 13 or 14 1994
Not all of the trucks had data avalable 1e. avgmn table above mcludes 5 of the §

Projected Data Assumptions'

* Will add 2 3 people per additronal truck mn the fiture (avg 2 5).

Section I trucks, 4 of the 5 Section If trucks, and 4 of the 4 Section I trucks. ‘Wil increase avg km dnven per truck at rate of 3km/year
# of Sites Visited includes all health care facilities, but not to On Nut/Nong-Khaem * Will increase avg kg waste collected per truck at rate of 20 kg/year

1000kg=1tonne

‘Wil get better gas mileage (due to road improvements) at rate of 2 liters/km per year

* Will add and replace trucks at a rate so astoincrease total # trucks in service by avg of 1 per year

TBAILAND INFECTIOUS WASTE ANALYSIS
Collectian of Infectious Waste by Povate Compan

PROIECTIONS if Pavate Company were to Collect and Dispose of Infectious Waste

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
a) # Trucks 16 18 20 22 24 26 28 30 32 34
b) # Personnel 36 40 44 48 52 56 60 64 68 72
c) Avg # Personnel per Truck 225 222 220 218 217 215 214 213 213 212
d) Avg # Sttes Visted per
Truck per Day
¢) Avg # km Daven per Truck
per Day 6531 7031 7531 8031 8531 9031 9531 100 31 105 31 11031
£) Avg # kg of Infectious Waste|
Collected per Truck per Day 181 46 82146 861 46 901 46 941 46 98146 102146 106146 110146 114146
g) Total # tonnes of Infechous
‘Waste Collected per Day 1250 1479 1723 1983 22 60 2552 28 60 3184 3525 3881
h) Avg # liters gas Consumed
per Truck per Day 1257 1268 1277 12 86 1293 1300 1306 1312 1317 1322
1) Avg # km doven/hiter gas 520 555 590 625 660 695 730 765 800 835

Projected Data Assumptions for Pavate Company Operation More Effictent
‘Will add enly 2 people per additional truck in the future (more effictent)

* Wil add and replace trucks at a rate so as to mcrease total # trucks i service by avg of 2 per year (have funds to do so and waste demand exists)

* Will increase avg km dnven per truck at rate of Skm/year (expanded truck routing).
‘Wil increase avg kg waste collected per truck at rate of 40 kg/year (more waste 1dentified).
* Wil get better gas mileage (due to road improvements and better routing) at rate of 35 hters/km per year




Table 2
THATLAND INFECTICUS WASTE ANALYSIS —I
Dasposal of Infectious Waste by BMA

There are currently 2 fumacesin use 1at Or Nut and 1 at Nong-Khaem

Very shortly the 2 new inanerators at Or Nut will ben use to replace the two aforementiened fumaces.
These will handle all the infechous waste in the future and for this analyss

This analysis considers enly these manerators, and treats thesr purchase as a sunk cost

PROIECTIONS 1f BMA Operates New Incnerators

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
a)# Personnel 17 17 17 19 19 21 21 23 23 23
Consumables
b) Gas Consumption (ters/day) 171329 187551 204373 2217195 239817 258438 277660 297482 317904 338926
c) Hectnaty Consumption (unts/day) 12023 13161 14342 15565 16829 18136 19485 20876 2,2309 23784
d) Water Consumption (m3/day) 451 494 538 584 631 680 731 783 837 892
) Sodiom Hydroxide NAHO 50% (hters/day) 1082 1185 1291 1401 1515 1632 1754 1879 2008 2141
) Scrubber Surficant (kg/day) 30 33 36 39 42 45 49 52 56 59
Sparesper Year
g) Gas Bumer (# units) 20 20 20 20 20 20 20 20 20 20
h) Pump & Motar (# umts) 20 20 20 20 20 20 20 20 20 20
1) Capacity Meters (# lots) 10 10 10 10 10 10 10 10 10 10
1) Chemcal Dosing Pump (# lots) 10 10 10 10 10 10 10 10 10 10
k) Thermocouples (# unts) 80 8o 80 80 80 80 80 80 80 80
1) Spray Nozzles (# wts) 80 80 80 80 80 80 80 80 80 80
Projected Data A ons

* Above analyssis for the two inanerators combuned.
Gas, Hectnaty Water Ch Is and other bles are dto be d ding to d from our mnfectious waste collechion anzlyss on the previous page

The base amount of consumption of these items was leamed from the Scholler operating cost information sheet based on last year's 7 6 tonnes per day consumed. We assumed that all of
these consumatles vary directly with tonnes of waste disposed.
Inanerators are assumed to bum infectious waste based on 20-hour day bt chemicals are consumed based on 24-hour day

THATLAND INFECTIOUS WASTE ANALYSIS
Disposal of Infechous Waste by Pavate Compan

PROJECTIONS if Pnvate Company Operates New Incinerators

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
a)# Personnel 7 7 7 9 9 11 1 13 13 13
Consumates:
b) Gas Consumption (hters/day) 187551 221795 258438 297482 338926 382770 429014 477658 528702 582145
c)Electnaty Consumption (umts/day) 13161 15565 18136 20876 23784 26861 30106 33520 37102 40852
d) Water Consumption (m3/day) 494 584 680 783 892 1007 1129 1257 1391 1532
€) Sodium Hydroxide NaHO 50/ (iters/day) 1185 1401 1632 1879 2141 2417 2neo 3017 3339 3677
£) Scrubber Surficant (kg/day) 33 39 45 52 59 67 75 84 93 102
Spares per Year
g) Gas Bumer (# units) 20 20 20 20 20 20 20 20 20 20
h) Pump & Motor (# umts) 20 20 20 20 20 20 20 20 20 20
1) Capacty Meters (# lots) 10 10 10 10 10 10 10 10 10 10
1) Chencal Doang Pump (# lots) 10 10 10 10 10 10 10 10 10 10
k) Thermocouples (# uruts) 80 80 80 80 80 80 80 80 80 80
1) Spray Nozzles (# umts) 80 80 80 80 80 80 80 80 80 890
Projected Data Assumpt

Above analysis assumes that pnvate company could run or with less p ] even at higher tonnage per day




Table 3
THAILAND INFECTIOUS WASTE ANALYSIS
Projection of Pnvate Company Contract Fees to Cover Expenses Plus Profit
Al figures 1n real Tha Baht
Expenses 1995 1996 1097 1998 1999 2000 2001 2002 2003 2004
Collection
Salary and welfare 2160000 2400000 2640000 2 880 000 3120000 3360000 3600000 3840000 4080000 4320 000
Trucks 1070 000 1070000 4,280 000 5885 000 1070 000 1070 000 1070000 2140000 2 140 000 2140 000
Sola truck fuel 579 155 657 167 735 687 814 629 893925 973523 1053379 1133457 1213728 1,294 168
Machme and break oil 65 896 74772 83706 92 688 101711 110767 119 853 128 964 138098 147,250
Trock disenfectant soluton 9920 0 9920 0 9920 0 9920 1] 9920 0
Boot shoes 0 0 7 500 0 0 7 500 0 0 7 500 0
Black gloves 0 47,500 0 0 47,500 0 0 47,500 0 0
Total Collechon Expenses 3884971 4249440 7.756.813  9,672.317 5243056 5,521,790 5853152 7280921  7.589.246  7.901.419
Collection Fee Calenlahon
1994 Present Value of Expense 3531792 3511934 5827809 6606323 3255525 3116907 3003592 3400802 3218381 3046339
1994 PV Sum of Expenses 38 519 603
Projected Tonnages 43501 5323 6,203 7140 314 9186 10,296 11464 12 689 13971
Projected kg Waste 4501,218 5323071 6202523 7139575 8134228 9186480 10296332 11463785 12688837 13971489
1994 Present Valne of kg 4092017 4399232 4660047 4876426 5050 715 5185528 5283647 5347940  5381,306 5386 614
1994 PV Som of kg, 49 663 472
PVExpenses/PVkg = 078 Baht/kg = margnal fee perkg
Add 20/ profit before tax 093 Bahtkg = margmal fee perkg
Disposal
Salary and welfare 840 000 840 000 840 000 1080 000 1080 000 1320 600 1320000 1560 000 1560 000 1560 000
Gas 54014622 63876849 74430277 85674905 97610732 110237760 123555983 137565415 152,266 043 167 657 871
Electnaty 1042,387 1232711 1436 374 1653375 1883716 2127395 2334414 2654771 2938467 3,235 503
Water 88 840 105061 122 418 140913 160 544 181312 203217 226,259 250433 275753
NaHO & sudficant 971,316 1148663 1333439 1 540 645 1,755,281 1982346 2221840 2473764 2733117 3014 900
Gas Bumers 660 000 660 000 660 000 660 000 660 000 660 000 660 000 660 000 660 000 660 000
Pump & Motors 153 600 153600 153 600 153600 153 600 153 600 153 600 153 600 153 600 153600
Capacity Meters 38 500 38 500 38 500 38 500 38 500 38 500 38 500 33 500 33 500 38 500
Chemical Dosing Pumps 80 000 80 000 80 000 80 000 80 000 80 000 80 000 80 000 §0 000 80 000
Thermocouples 84000 84000 84 000 84000 84000 84 000 84 000 84 000 84 000 84000
Spray Nozzles 19,200 19,200 19,200 19,200 19,200 19,200 19,200 19,200 19,200 19,200
Total Disposal Expenses 57992464 68238584 79,202,808 01125138 103,525,573 116,884,113 130,720,759 145,515510 160.788.366 176.779.327
Disposal Fee Calculation.
1994 Present Value of Expense 52 720422 56395524 59 506,242 62,239 695 64,281,236 65978035 67080419 67884059 68189963 68156 083
1994 PV Sum of Expenses 632431 677
Projected Tonnages 4501 5323 6,203 7140 8§14 9186 10,296 11464 12 689 13971
Projected kg Waste 4501,213 5323071 6,202,523 7139373 8134228 9186480 10296332 11463785 12688837 13971489
1994 Present Value of kg 4092017 4399232 4660047 4876426 5050 715 5185528 5283647 5347940 5381 306 5386614
1994 PV Sum of kg 49 663472
PVExpenses/PVkg = 12 73 Baht/kg = margnal fee pet kg
Add 20/ profit before tax 1528 Bahtkg = marpmal fee per kg
Umt cost for pnvate company to dispose & ¢ 13 51 Bahtkg = magmnal fee'kg
Including Profit 1621 Baht/kg = marpinal f¢
According to Ban Chang s 1 page y 'Medical Waste, Baschine Data, WIN WIN Situation,
comparable fignres for the above umt fees mclude Envire Tech through Mr. McCoy at 16 Baht/kg
Operating Costs per Umt-
Collechon
Notes Salary welfare truck dav 5000 Baht/month
The above1s a present value long ron margial cost analysis Sola for truck foel 80 BahtMhter
Discount rate = 10 /4. * Machine and break oil 250 Bahthter
360 day per year operation. * Cost per collection truck 535000 Baht
Only personnel 1n collection trucks and at any pl or other p 1 are notncluded as part of this analysis Truck disenfectant solutt 9920 Bahtlot
No interest costis included b trocks are d to be pard for when purchased, and incinerators ate already pad off Boot shoes for personnel 7500 Bahtlot
No d expense b trucks are d to be purchased 1n one payment, wmith O&M costs as separateineitem Black gloves for persenn 47500 Bahtlot
and new mcnerators are already paid for with spares and O&M as separate hne 1tems Disposal
Trucks must be replaced after 7 years so must replace the 6 boughtn 1990 1n 1997 the 9 boughtin 1991 tn 1998 the 2 bonght Salary mncnerator operat 10 000 Baht'month
1n 199510 2002 the 2 boughtm 1996 1n 2003 and the 2 boughtn 1997 11 2004 * Gas for manerator 80 Baht/iter
Prvate pany 1s projected to need add 1 10 tonne tor after yrs 1998 and 2001 the cost of which are not * Eectinaty for mamerator 22 Baht/omt
mcluded in this analysis and so some arrangement will need to be made (<. rase fees i those years or have BMA buy them) ‘Water for incinerator 30 Bahvm3
Real Baht means must have p to raise fees m some relation to an mnflation mndex. NaHO for incinerator 200 Bahthter
It1s not yet decded as to wheth could charge thus foll amount to hospitals and chimcs * Scrubber surfic wnanerat 1000 Bahtkg
ot whether BMA would pay a portion to contractor so as to lower hurden to all/some hospitals and climes * Gas Bumers 330000 Baht/mmt
Pump & Motor 76 800 Baht/umt
Capaaty Meters 38500 Bahtlot
Chemtcal Dosing Pump 80000 Bahtlot
Thermocouples 10500 Baht/nmt
Spray Nozzles 2400 Baht/umt




Table 4

THAILAND INFECTIOUS WASTE ANALYSIS
Projection of BMA s Estimated Costs to Continue to Collect and Dispose of Infections Waste Themselve

Umt cost for BMA to dispose & collect

Notes
* The above s a present value long run margmnal cost analysis

Dascount rate = 10%.

1394 Bah =m

360 day per year operation.

Only personnel 1 collection trucks and at any pl
No mnterest cost1s mcinded b trocks are

Nod b tracks are d to bep

g or other p

and new mnanerators ate already paid for wath spares and O&M as s

4 are not included as part of this analysis
d to be paid for when purchased, and mcmerators are already pad off.
d 1n one payment, with O&M costs as separate line rtem
eparate line rtems

Trucks must be replaced after 7 years so must replace the 6 hought n 1990 1n 1997 the 9 boughtn 19911n 1998 the 1 bought

m 1995102002 the 1 borghtin 19961 2003 and the 1 bought 1n 1997 1n 2004

BMA 1s projected to need addihonat 10 tonne

tor after yr 2002 the cost of which 1s notincladed i this analysis and
so some extra money will need to be bdgeted by BMA at that tme.
Real Baht means BMA must have provision to rase fees 1n some relation to an inflation mndex, even though they have not been
allowed to raise fees for honsehold waste collechon (which 1s the same for

waste

flection) for the past 20 years

All figures m real Tha Baht

Expenses 1995 1996 1997 1998 199 2000 2001 2002 2003 2004
Collection
Salary and welfare 2070000 2220000 2370000 2520000 2670000 2820000 2970000 3320000 3,270 000 3420 000
Trucks 535000 535000 3745000 5350000 535 000 535000 535000 1,070000 1070000 1070000
Sela truck fael 341976 582 419 623064 663 891 704 880 746 015 787283 828 670 870 167 911763
Machne and break oil 61 666 66,267 70 892 75 537 80,201 84 381 89 577 94,286 99 007 103 740
Truck disenfectant solution 9920 0 9920 0 9920 0 9920 0 9920 0
Boot shaes 0 0 7500 0 0 7500 0 0 7500 0
Black glaves 0 47,500 1] 0 47,500 0 0 47,500 0 0
Total Collection Expenses 3218561 3451186 6.826,377 8.609428 4047501 4193397 4391780 5160456 3326394  5.505.503
Collection Expense Calculation
1994 Present Value of Expense 2925965 2852220 S128758 5880355 2513180 2367063 2253677 2407391 2258996 2122610
1994 PV Sum of Expenses 30 710,215
Projected Tonnages 4112 4501 4905 5323 5756 6,203 6 664 7140 7630 3134
Projected kg Waste 4111892 4501218 4904945 5323071 5755597 6202523 6663349 7139 575 7 629 702 8134228
1994 Present Value of kg 3738084 3720015 3685157 3635729 3573773 3501163 3413608 3330665 3235738 3136 097
1994 PV Sum of kg, 34976 029
PV Expenses/PV kg = 0 88 Baht/kg = matgmal cost per kg
Disposal
Salary and welfare 2040000 2040000 2040000 2,280000 2280000 2520000 2520000 2766000 2760000 2760000
Gas 49342708 54014622 SBB59335 63876849 69067163 74430277 79966191 85674905 91556418 97610732
Electnaty 952,228 1042 387 1135882 1232 711 1332375 1436 374 1543207 1653375 1766 878 1883716
Water 81156 88 840 96 808 105 061 113597 122 418 131 523 140 913 150 586 160 544
NaHO & susficant 887303 971 316 1058435 1148 663 1,241 997 1338439 1437989 1,540 645 1,646 409 1 755,281
Gas Bumers 660 000 660 000 660 000 660 000 660 000 660 000 660 000 660 000 660 000 660 000
Pump & Motors 153 600 153600 153600 153 600 153 600 153600 153 600 153 600 153600 153 600
Capaaty Meters 38 500 38 500 38500 38 500 38 500 38 500 33 500 38 500 38 500 38 500
Chemmcal Dosing, Pumps 80 000 80 000 40 000 80 000 80 000 80 000 80 000 80 000 80000 80000
Thermocouples 84 000 84 000 84 000 84 000 84 000 84 000 84 000 84000 84 000 84000
Spray Nozzles 19,200 19,200 19,200 19,200 19,200 19.200 19,200 19,200 19,200 19,200
Total Disposal Expenses 54338694 59,192.464 64225761 69.678,584 75,070,933 80,882,808 86634210 92,805,138 98915592 105.205,573
Disposal Expense Calcnlaton
1994 Present Value of Expense 49398813 48919392 48253765 47591410 46613143 45656237 44457048 43294282 41949867 40 561 303
1994 PV Sum of Expenses 456 695259
Projected Tonnages 4112 4501 4905 5323 3756 6,203 6 664 7140 7630 8134
Projected kg Waste 4111892 4501218 4904945 532307t 5755597 6202523 6663849 7139575 7629702 8134228
1994 Present Valoe of kg 3738084 3720015 3685157 3635729 3573773 3501163 3419608 3330665 3235738 3136 097
1994 PV Sum of kg 34976 029
PVExpenses/PVkg = 1306 Baht/kg =margmal cost perkg

Operafing Costs per Umt

Collechon

* Salary welfare truck dnv 5000
Sola for truck fuel 80
Machine and break oil 250
Cost per collechon truck 535 000

* Truck disenfectant solutt 9920

* Boot shoes for personnel 7 500
Black gloves for personn 47 500

Disposal
Salary incinerator operat 10 000
Gas for meinerator 80
Elestnaity for mcmerator 22
‘Water for inanerator 50
NaHO for manerator 200
Scrubber surfic incnerat 1000

* Gas Bumers 330 000
Pump & Motor 76 800

* Capaaity Meters 38 500
Chemucal Dosing Pump 20 000
Thertmocouples 10 500
Spray Nozzles 2400

Baht/month
Baht/hter
Bahthter
Baht
Baht/lot
Bahtlot
Baht/lot

Baht/month
Baht/hter
Baht/nmt
Baht/m3
Baht/hter
Baht'kg
Baht/omt
Bahvomt
Bahtlot
Bahtlot
Baht/nmt
Baht/umt
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Trip Report

Independent Power Project Solicitation and Contracting
National Energy Policy Office of Thailand
August 15-23, 1994

The purpose of the assignment was to review, on behalf of the
National Energy Policy Office of Thailand (NEPO), a draft
independent power project (IPP) Request for Proposals (RFP),
accompanying model power purchase agreements (PPA), and grid code.
The draft documents had been prepared by Price Waterhouse on behalf
of the Electric Authority of Thailand (EGAT) The assignment also
included attending a conference for potential bidders in the IPP
solicitation Following the conference, comments on the documents
were provided to EGAT, on behalf of NEPO, that addressed the
concerns raised by potential bidders The consultants participated
1n sessions with EGAT and NEPO to negotiate changes 1in the
documents

August 15 Met with Dr Piyasvasti Amranand, Secretary General
of NEPO, Dr Bhasu Bhanich Supapol of NEPO and
other NEPO staff for a background briefing and to

coordinate the workplan for the week Reviewed
draft RFP, model power purchase agreement and grid
code

August 16 Continued review of the documents and prepared

1nitial comments Sent 1nitial comments to EGAT in
advance of IPP conference.

August 17 Attended IPP conference, and focused on potential
bidders reaction to the draft documents

August 18. Attended second day of IPP conference, again
focusing on potential bidder reactions. Modified
1nitial comments on draft documents to incorporate
1ssues ralsed at the conference sessions Met with
Dr. Piyasvasti, Dr. Bhasu and other NEPO staff to
prepare for EGAT meeting on August 19.

August 19- Meeting with EGAT, NEPO and Price Waterhouse to
discuss proposed changes in the draft documents to
1mprove RFP response and financeabilaty of
projects Prepared documents summarizing session,
the areas of agreement were discussed, those 1items
that remained open for an upcoming EGAT internal
working session were clarified, and scheduling for
the IPP 1investors conference was covered

August 22 Meeting with EGAT, NEPO and Price Waterhouse to
continue discussion of changes in draft documents
Prepared document summarizing session and providaing
draft changes for changes 1in the solicitation and
contract documents



August 23, 1994

Trip Report
by
Braian M. Miller
Whaite & Case

Re Thailand Independent Power Producers (IPP)
Conference, 17-18 Augqust 1994

This trip report 1is prepared pursuant to the Subcontract
between Price Waterhouse LLP and White & Case The Subcontract
regquired the services of Brian Miller for the period 15-19 August
1994 1n Bangkok, Thailand to advise and consult with the National
Energy Policy Office (NEPO) in connection with the Thailand IPP
Conference held on 17-18 August 1994 i1n Bangkok The Conference
was sponsored jointly by NEPO and the Electricity Generating
Authority of Thailand (EGAT)

1 Itinerary and Daily Activitaies

The 1tinerary and activities undertaken by Mr Miller

1in connection with the Subcontract are as follows

Sunday Travel from Jakarta, Indonesia to

14 August Bangkok, Thailand (6 5 hours)

Monday Meet with other NEPO consultants,

15 August review and discuss IPP documents at
NEPO offices, confer ~ with Dr.

Piyasvasti and NEPO staff regarding
preliminary conclusions (9.75 hours)

Tuesday Review and discuss IPP documents at

16 August NEPO offices, confer with Dr
Piyasvastl and NEPO staff, begin
preparing written comments on documents

(8 0 hours)
Wednesday Attend IPP Conference, discuss
17 August proceedings with participants, solicat

comments from attendees; confer waith
NEPO staff (10 0 hours)
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Thursday Attend IPP Conference, discuss
18 August proceedings with participants, solicit
comments from attendees, prepare

memorandum of comments for meeting with
EGAT, meet with Dr Piyasvasti and
staff to prepare for meeting with EGAT
(12 5 hours)

Fraiday Present comments and lead discussion 1n

19 August meeting between NEPO and EGAT regarding
IPP documents and solicitation process,
finalize report to NEPO regarding
recommendations for IPP program.
Travel from Bangkok to Jakarta (14 5
hours)

2 Report of Consulting Services

The consultation with NEPO focused on a review of the
IPP document package that had been prepared by EGAT's advisers,
Price Waterhouse, for presentation at the IPP Conference These
documents consist of (1) a preliminary Request for Proposal (RFP)
(2) preliminary Model Power Purchase Agreements (PPA) for Coal-
fired and for Gas-fired electricity generating plants, and (3)
a preliminary Grad Code These documents were first made
avallable to Mr Miller at NEPO's offices on Monday, 15 August

The review focused on the treatment of major risk
1ssues, financiability, and comparison of EGAT's document package
to the terms in other IPP programs, particularly in Southeast
Asia Detailed commentary and explanation was provided to NEPO
staff regarding the treatment of natural and polaitical force
majeure, including change in law, the purpose and appropriate
levels of liquidated damages for delay in plant commissioning and
for plant performance shortfalls under "“take-if-tendered"
contracts subject to net dependable capacity availability payment
formulae, the grounds for termination of the PPA by the power
generator and by EGAT in default and non-default cases, cure
rights of lenders, termination buy-out requirements, choice of
law and daspute resolution provisions, and the relationship

between the tariff structure with 1ts i1nherent incentives and
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disincentives, on the one hand, and the performance reguirements
under the PPA, on the other hand

A detailed mnemorandum of comments was prepared
collaboratively by the four advisers and submitted to NEPO in
draft on 19 August and in final form on 22 August A copy of
that memorandum, which contains comments on the RFP process and
the proposed document package for Thailand's IPP program, 1S
attached hereto

S San DI Pl
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Brian M Miller
White & Case
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To. Dr Paiyavasti Amranand
Secretary General
National Energy Policy Council

From Jake Delphia, Delphia & Gosselin
Rob Fatzgibbons, Hunton & Williams
John levett, New England Electric Resources, Inc.
Brian Miller, White & Caee

Re Commente on Draft RFP and HModel Documents

Date. August 22, 1994

This document merges comments contained in the two August 13,
1994 documents and replaces those documents. Basad on the two
meetings with EGAT, we have added specific wording proposals for
ECAT's consideration 1n some areas of the RFP

We have reviewed the 2August, 1994 Preliminary Crid Code,
Reguest for Proposals {(R¥FP) and Moedel Power Purchase Agreemente
{PPA) and attended the publiec conference sponcored by EGAT and
NEPO While there are numerous commerts that mignt be made on the
documents, we will limit these comments to only the major ones tnat
might 1influence the final results of the solicitation and
contracting process.

Our comments arc aimed at the following poaints.

- Bidders should perceiwve that the process will be well
structured and fair,

- Commercial terms should not be unreasonable so that
bidders take the model agreements seriously and submit
the lowest practical bids,

- Good potential bidders are not discouraged from bidding
by the process;

- Contract negotiation following receipt of bids should be
successful.

Wa recommend the following modifications to the documents to
obtain a more favorable outocome from the esolicitation pracess,

without harming EGAT's abality to obtain affordable and reliable
IPP power

Ragquest For Proposals

1. It 15 agraeed that the RFP will be issued under the current

!



approach of broad criteria that have been assigned weignts. EGAT
and NEPO agree tnat specific neasures nf a nidder's response to
each of the broad criteria need to be developed prior To receipt of
bids In order to assure bidders tnat the evaluation mcthodology
w1ll be fair and reasonable, the following znould be added +o the
RFP.

"EZCAT intends to a2pply consistent price and non-price criteria
in the bid evaluation process Tne RFP conlains informataion
on the weighting of the wvarious factors that EGAT considers
most important in evaluating bads Praior 4o receipt of bids,
EGAT will establish defined measures for determining the
degree by which the bid mects each of the price and non-price
evaluation criteria. This process will be used by EGAT to
rank the bids  EGAT intends to make an ainitial cut baced on
+hat evaslustion More dctailed project 1investigation and
contract negotiation will be conducted with projects that
continue in the process following tne initial cut in order to
make the final selections. Tne decisions as to the defined
measures for determining the project ranking, the initial cut
analysis and subsequent final selection will be 3Joantly
deternined by EGAT and NEPO ¢

2 The PFP appropriately states that EGAT resecrves the raight to
reject any and all bid proposals. llowever, potential biddere will
be concerned about how EGAT will evaluate 1ts own construction
plans against the projects they will propose 1n response to ths
solicitation Bidders will want assurances that EGAT will not
favor its own projects. The RFP should include an explanation of
the relationship between the capacity being solicited and EGAT's
own construction program and how project proposals will be compared
to EGAT's projects. We suggest the following wording for EGAT's
consideration

“This solicitation 18 being conducted pursuant to the
iGuidelines for the Purchase of Power from Independent Power
Producers" (Guldelines) approved by Cabinet of Thailand on May
31, 1994. To assure fair treatment of the proposals, the
evaluation and negotiation will be made by a Joant Committee
consaistaing of ECAT and NEPO chaired by ECAT!s General Manager

The amount of IPP capacity solicited, 1000 MW 1n 1996-2000 and
2800 MW 1in 2001-2002, has been agreed upon by EGAT and NEPO,
and is an integral element of the Guidelines.

It i1s the intention of EGAT to purchase 3800 MW of IPP power
provided that affordable proposals are received according to
the evaluation process described in this solicitation. The
capacity being solicited represents EGAT's estimated capacaty
needs through 2002 to be provided by IPP power.Y

3 Bidders should have confidence in the ability to reccover the
bid bond under appropriate conditions We recommend that the
following change be made in section 1.8 of the RFP ~- "In theo event
that Bidder wathdrawe aitse Proposal during the Validity peraod, or
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+he Selected Bidder fails to execute tne PP2 as submitted in 2t

o fn

proposal, EGAT will retain the bid Security ..* Tne project ba
security form should be modified accordingly

4 The treatment of trans=rission costs necds to pe clarified and
made consistent between the RFP and tne PDA Wa suggest tne
followang wording ar the RFP.

"7.5 1 (3) Connection Costs - Bidders for facilities inside
Thailand should not include connection cost (the cost of
linking the facilaty to EGAT's gystem) in their proposal
pricing For purposes of bid evaluation during the ainatial
cut process, EGAT intends to develop a preliminary estimate of
connectlion costs and any additional modifications to ECAT!s
system to allow conhection of the facility These costs will
be added to the lafe cycle costes and used when comparing
competang bids Bidders should note that EGAT's transmission
expansion plan 1ncludes <c¢onstruction of now 500 KV
transnission lines from Rayong to Nong Chok and fron Tap Szkae
to Sal Noi (See Attachment D) The cost of this 500 XV
transmission expansion w«1ll rot be aincluded 1n the nid
evaluation nor as part of the modifications to EGAT's system
to allow connection of the IPP facility ervcept in the unlaikely
event that a particular IPP project would cause ECAT to modify
its 500 XV transmission eX¥pansion plan In such case, the bid
evaluation would include any increased or decreased cost of
S00 XV transnission from ECAT's transmisslon expansion plan

Connection facilaities, or the cost of the extension and
modifications to EGAT's system to allow connection of the
facility, outside the bidder's site will normally be designed,
constructed and opcrated by EGAT. For projects that continue
in the process following the ainitial cut, EGAT will conduct
more detailed cost and feasibility studies for connection
facilities During the detailed negotiation process, EGAT
will inform the bidder of the cost of the extension and
modifaications to EGAT's system to allow connection of the
facilaity. EGAT may look to the bidder to pay for those costs
based on the estimated cést that TGAT provides to the bidder
In such event, the bidder wi1ill be entitled to revise 1its
pricing proposal to EGAT to reflect such costs

Badders way, at their option, request that EGAT begin its
preliminary estimate of connection cost in advance of receipt
of the bid In =such event, the request should be accompanied
by a payment of 50% of the bid ewvaluation fee for the
facility LGAT wi1ll use 21ts best efforts +to provaide
connection cost information in a timely mannexr  EGAT reserves
the right to deny any such request, based on the anticipated
time requirements of preparing thec cstimate or on personnel
avallabalaty. Alternatively, Bidders may wish to have
independent engineering estimates of connection cost performed
in advance of their bidas *



Transmission losses shcould pe considerea 1in some fashion we
recomnena consider:ng losses elther ex¥plicatly in the cost
evaluation or in the non-price location factor The easier o the
two to zdminister would be o include "lossez!" z¢ one of The itens
to pe covered in the location wvalue measure "Oroximity to load
centers" is already included in that meazure, and adding losses to
the measure would seem to be a practical means to account for tais
variable

5 In splte of the 1importance of dispatchability, tnere are no
threshold reguirements to grant EGAT dispatch rights; rather, 1t 1s
a 2 point scorang factor. If all projects are intended to be
dispatcnable, dispatchability as an evaluation criteria with a
weight of 2 1s not strong enough. Also, since most projects are
likely +o be dispatchable, the evaluation criterion may become
irrelevant. If dispatchability 1s expected of all projects, we
recommend that dispatchability becomes a threshold requirement
one means of accomplishing this would be to add 7 5 3 (3) to the
RFP

"7 5.3 (3) Conventional IPP generation nust be flexible to
meet the diaspatch needs of EGAT Projects that are not
dispatchable by EGAT will be rejected Dispatchabilaity as
alsoc an evaluation crateria tnat will measure the degree of
dispatchability such as number of starts pernitted over a
period of time, minimun run time, minimun down time, and the
level of minimum geherator output The daspatchabilaity
charzacteristics of non-conventional IPP sources will be
considered on a case by case basis

6 The current draft of the wodsl powsr purchase agreement 1s
very one-sided. Although 1t may establish a strong negotiation
position for EGAT, 1t 1invites significant revision in the bad
proposal and will require a significant amount of negotiation
following project selection Assigning points for contract
modifications will be very subjective and not all elements of the
power purchase agreement are equally important to EGAT During
development of the measurement criteria, it would be advisable for
EGAT to identafy the contractual topics that arae of particular
inportance to application of this evaluation criterion.

7 The text of Section 9.2.4(6) should be rcvised to clarafy that
all that 1s being requested is a description of the funding
conmitments anticipated and progress to date It 15 1mpossible to
finalize funding commitments adecquate to bring the project to
commercial operation at this stage of the project

8. The term “renewable energy" in Section 7 5.2 (2) (1) and
Attachment A 10 should be changed to "non-conventional® Also, a
question has arisen as to the use of refinery residues as an
acceptable fuel source for an IPP. NEPO believes that this could
be an accepted fuel, dastinguished from “fuel o01l1%", which is not
acceptable for an IPP This would be considered a ‘non-
conventional" fuel

l"d



Hodel Powser Purchase Aargenent

1. It s recognized that the proposed level of developmen:
cecurity 1s cxcessive in comparlson to similar projects 1n other
countries under corparable circumstances. The most striking hurdle
to obtaining reasonable bids i1n tne solicitation process 15 the
level of developnent secu—aty € time of contract signing, the
bidder 1s required to provide security at levels approaching 20% of
the project cost  This security would be lost 12 the bidder fails
to ohtain permite Given the uncertainty of licensing and
financing outcores, this high level of security (roughly 10 times
security levels vequired clsewhere) may cause many potentially good
bidderz to elect not to participate and would aincrzase the cost of
project proposals We recommend a level of 500 Baht/kw developrnent
security.

we suggest the following changes

Section 132
Section 13

(2) change 3,125 to 500 Baht per kilowatt, delete
(b) and (¢}

p

Scction 13 3 Substitute 200 Baht/KW for 1,250 and substitute
300 Baht/XW for 5,000

2. Liguidated damages for schadule delays in Scction 13.2 are out
of line A 30 day delay would cost the bidder 10% of the plant

Damages are not lakely be of that magnitude We recommend a level
of 4 Baht/kw/day ligquidated damagcs for schedule delay (roughly the
carrying coszts of peaking capacaty to meet capacity needs).

3 The liquidated damages provision and the amount of the
security deposit is designed to protect EGAT from the conseguences
of not obtaining contracted capacity (based on splitting the cost
of replacement open cycle gas-fired capacity) This approach is
essentially an attempt to recover consequential damages, which is
inconsistent with the contractual provision barring reccovery of
conaequential and indlrect damagea. Thas approach to securaity as
also inconsistent with prevailing international standards

The major element of direct damages duc to delay i1in commercial
operation 1s interest during construction (IDC). In independent
power projects, IDC 1s borne by the IPP rather than EGAT.
Accordingly, the power purchase agreement's assessment of
liquidated damages subjects the IPP to both IDC and damages payable
to EGAT It will be very expensive and difficult for the IPP to
chift thie level of damages under the current draft of the power
purchase agreement ta the construation contractor.

4 There appeare to be a double penalty for capacity shortfalls
in Section 13 4 There are liquidated damages cstablished at the
time of commercial ecperation +to cover the deficjency between
Adjusted Contract Capacaty and Contract Capacity. The gcnerator
ceec a lower availability paymont due to not meeting has
anticipated capacity rating A second financial penalty 1is not



necessary

5 Section 8 2 1rposes the risk of cnange i1in environmental laws on
tne develpper until the project enters commercial operation Tnis
provision 1s not workable and 1s not consistent witn international
practice We recoamend that the Cencrator one entitled to
additional payment from EGAT for cnange in environmental law
subscguent to execution of the agreement that requires stricter
environmental performance (as compared to the levels specified in
the RFP) Bidding abuses have be protected against by including
objective environmental standards in the PFP that 211 bidders rust
design their projects to satisfy. New environmental standards
stricter than those specified in the RFP should be vicwed as
changes in law.

In addition, Sectzon 17 assumes tnat the project will be
modlfied to accomnodate the changes 1n law and that tne tariff will
be adjusted to allo< recovery of additional costs It may be
advisable to allo~ EGAT to make a choice as to whetrer to havae the
modification made (ard pay the adjusted tariff) or to amandon the
project with payment of appropriate compensation to the developer
This 15 particularly true for new environnental reguirements tnat
becone applaicable during the latter years of a power project's
life

G Sinilerly, the situation regarding change of law generally
needs to be c¢larified The definition of UYchange of law"
establishes the operative datc for change of law as the cormercial
operation date rather than the execution date for the contract The
definition also seems to contemplate changes in the Grid Code as a
change of law, although 1t 1s not c¢lear that a revision to the grid
code would be the result *Yany action by any Governmental
Authority." It should be clarified that changes in the Grid Code
that adversely impact the bidder would be treated as changes in
law

7 The nodel power purchase agreement does not reflect the intent
expressed at the conference that the developer 1i1s only to bear
risks for actions within its control The best example of this are
the force majeure clauses Government force majeure 18 recognized,
but not defined. EGAT's obligations regarding dovernment force
majeure are very limited (fifty percent of availability payments
for one year)

The force majcure provisionse do not adeguately address
terminations due to force majeure and thec compensation that will
have to be paid Does EGAT have the raght to terminate for
polatical force majeure that lasts longer than a year? If so,
developers will expect the governnent or EGAT to shoulder the risks
assoclated with government force majeure Also, how wi1ll the
uninsured loss due to natural force majcure be divided up between
EGAT and the developer® What happens to the developer'!s sccuraity
deposit 1f there 1is a force majeure termination?



3 Rights upon termination nesd to pe refined and clarified
Lenders'! step 1n rights must be able to bes exercised (2 e , no
t+te-rination before lencers have an oppartunity to curs) Tairty
days for lenders to exercise Thelr rignts 1s not sufficient In
addition, TEG2AT appears to have the right under Section 12.4 to take
over the project without assuzming debt responsibility and without
paying the developer anything for its eguity 2interests. 2t a
minimun, EGAT must cxpect to assume the debt :f 1t elects to take
over the project Tne impact of termination and EGAT's takeover of
tne project on the developer's eguity interest should depend on the
grounds for termination.

9 Therc are inadegquate grounds for termination by the developer
Developers would expect to be able to terminate the agreement for
ECAT's bankruptcy, reorganization or pravatization (tnat adversely
affects the developers), and nationalization Tne poWer purcnase
agreement will also have to address conpeonsation to the developer
for EZGAT's default

1o I+ 15 not clear wnether tne powar purchase agreemant bacomes
effective upon e.ecution or after satisfaction of the conditions
precedent How does financial c¢losing fit into the effectiveness
of the agreement® TFailure to reach fivancial closing within a
defined period of tine should be grounds for termination and 1t is
not realaistic to enpect the developer to lose 1ts entire sacurity

deposit provided it has diligently pursued development of tha
project

11 The rcmedics for breach of contract are not clear. On one
hand, the reduction in availability payments would scem to cover
camages. 0n the other hand, Section 3 3.2 states that the

generator shall ensure that the Net Output does not fall below
Minimum Net Output due to failure of plant and equipnent. What is
the remedy for default of this obligation other than adjustment of
compensation under the tariff formula®

12 Objectivc standards need to be used to detexrmine whether the
plant 1s ready for interconnection and energizing It cannot be
left to EGAT's sole discretion In addition, the contract does not
eddress the financial conseguences 1f the developer has completed
plant construction on a tamely basas, but EGAT i1s unable to accept
power because LGAT has not completed construction of transmission
iacalities for reasons unrelated to developer!s performance under
the PPA If the project 1s completed and recady for commercial
operation, availability payments should be made

13 Developers will have trouble waith the combination of Thai lawv,
Tan1 arbitration, and Thal forum for dispute resolution EGAT
saould consider ainternational rules (UNCITRAL or ICC) and a ncutral
forum Tf adherence af the arbitral body to i1ts role undexr the

power purchase agreements required, that should be provided for in
tie agreement or 1in supplemental underxrtakings

14 Is fuel minimum payment under Section 7 intended to cover the



full anmount of tTake-or-pay Treguirerents resulting Irom EIGAT
dispatch® If not, why not?

15 Tne agreement should reguire EGAT to undertate some Jovel of
effort to support project permliting and licensing This could be
added to Section 2.2 5

Model Grid Code

Tne Grid Code is Ilntended to govern tne operation of the powver
system and, among other things, provide developers assurance tnat
EGAT will dispatch units based on merit and without discrimaination
against 1independent power developers The model grid code
addresses this concern by developing rules for system operation
However, there must be an effective enforcement mechanism to ensure
that EGAT complies with the grid code.
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Energy Project Development Fund End of Project Report
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I Introduction

Sahaviriya Steel Industries Public Company, Ltd , a division of the Sahaviriya
Group, has completed the first development phase of a steel industrial complex
on Thailand's western seaboard The site 1s a 1,750 ral (280 hectare) industrial
complex located near Bang Saphan in Prachuab Kirikhan Province (Figure 1)

This strategy paper addresses environmental program management issues
related to phases | and Il of Sahavinya Steel industrial complex Phase |
development includes three existing projects 1) a hot strip mill plant, 2) a steel
coating piant, and 3) the Prachaub deep water port These three projects were
constructed within the past two years and are currently in operation Each project
has been the subject of a separate Environmental Impact Assessment (EIA)
prepared by in-country technical experts

Four proposed projects are included in the phase Il development 1) a cold strip
mill, 2) a bar mill, 3) an electric arc furnace, and 4) an oil/coal power plant As
required by Thailand's Enhancement and Conservation Environmental Quality
Act, separate ElAs will be prepared for each project Completion of Phase Il is
anticipated by the year 2000

This paper has been commissioned by the Office of Energy, Environment, and
Technology, Center for Environment, Bureau for Global Programs, Field Support,
and Research, U § Agency for Internationa!l Development (USAID) and 1s
intended to provide an initial evaluation of environmental management 1ssues
associated with the Sahaviriya's two industrial development phases lts purpose
Is to develop an overall strategy for addressing environmental considerations
related to this development This paper includes a discussion of four basic
environmental management program elements with identified objectives and
general implementation strategies

Information contained In this strategy paper Is based on review of existing
technical studies and initial consultation with public agency representatives (listed
under References, Section V), discussions with Sahaviriya staff, and a one-day
site visit to the industrial complex



Il Background

In recent years, steel consumption in Thailand has drastically exceeded the
domestically-produced steel supply Other factors including a continuing trade
deficit, a regional imbalance of income level, and an over-concentration of
industry and population in the Bangkok area also represent national level policy
concerns In response to these problems, government-sponsored studies have
recommended that new steel production facilities be constructed in outlying, less
developed regions of Thailand

Beginning in 1978, technical studies that address both iron and steel industrial
development and industnial location in Thailand have recommended Bang
Saphan as a potential integrated steel complex site A major advantage of the
Bang Saphan location is the availability of a deep water port site

A Industrial Estate Authority of Thailand

in March 1994 the United Nations Industrial Development Organization (UNIDO)
published a conceptual study commissioned by the Industrial Estate Authority of
Thailand (IEAT) The study, entitied "Steel Based Industnal Estate in Western
Seaboard of Thailand", includes general planning, engineering, economic, and
environmental analysis and recommendations for an iron and steel industrial
complex in the Bang Saphan area Sahaviriya's existing steel industry and port
development are noted as principal elements of the development plan (Figure 2)

As summarized below, the UNIDO land use plan outlines the development of
approximately 20,000 rai (3,200 hectares) by the year 2010 The report proposes
two phases for steel industry-related development build out, the first phase
includes approximately 4,870 rai or 25% of the total planned development area
and its completion is projected for the year 2000 Sahaviriya's two development
phases represent approximately 25% of UNIDQO's first phase project The second
phase, an additional 15,000 rai, will be built out by the year 2010 Sahavirya's
phase | and Il projects represent about 9% of the total development area
described in Table 1 and shown on Figure 3

The UNIDO report contains considerable planning and environmental
background information that could prove quite useful to further development
planning efforts in the Bang Saphan region For example, the report identifies
environmental 1Issues such as industnial development compatibility with mangrove
habitat (discussed in Section B), local fishing communities, and recreation areas
(Figure 4)

It should be noted that while the emphasis of the UNIDO's plan 1s on steel
industry-related development, almost 50% of the planned area 1s designated for
new town development and natural resource areas (reserves, rivers, etc )
UNIDO suggests a joint public/private approach to new town (housing)
construction

Primary elements of the UNIDO report's land use development recommendations
are outlined on Table 1
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Table 1 UNIDO Land Use Plan for Bang Saphan Iron & Steel Industrial Complex*

Land Use Type Size (ra1) (ha) % of Area
* Port 1,000 160 50
* |ron & Steel Industry 2,750 440 138
* Coal Fired Power Plant 1,750 280 88
* General Industrial Estate 2,440 390 122
* Export Processing Zone 1,120 180 56
* New Town & Business Park 3,940 630 196
* Roads & Utilities 1,500 240 75
* Other 5,500 880 275

(natural reserve, niver, etc)

Total 20,000 3,200 1000

* UNIDO (1994)

B Coastal Conservation Plan

A coastal conservation planning study I1s currently being prepared by natural
resource experts at a Bangkok university Scheduled for completion in
December 1994, the plan will include natural resource inventories of the entire
iIndustrial complex planning area and will include about 100 kilometers of western
seaboard coastline Figure 5 shows the Coastal Conservation Planning area

The plan i1s expected to designate specific development zones for land located
between Route 4 and the shoreling, the area in which Sahaviriya's project sites
e Conditions for development will be stipulated for the three following zones

1) Conservation, 2) Preservation, and 3) Development

Previous environmental studies of the industrial complex area have characterized
portions of the area as environmentally sensitive coastal marsh land with
valuable mangrove swamp habitat It is likely that the coastal conservation plan
will recommend some protection measures for this habitat
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C Government Planning Policy

In Thailand, the Ministry of Interior and the Ministry of Science, Technology and
Environment are responsible for developing physical and social planning policy
These governmental planning agencies have gathered data regarding existing
social and physical conditions and will, in the future, prepare plans and policies
for a 170 square kilometer planning area that encompasses the Sahaviriya phase
I and ll project sites Figure 6 shows this planning area boundary

Inttial background consultation was conducted with several planning agency
representatives as part of this study Consultation meetings were held in various
government planning offices in Bangkok Discussions with planning agency
representatives resulted in identifying a range of community/regional scale
planning i1ssues that will need to be addressed in an overall regional planning
study for the area that includes Sahaviriya's project sites  Additionally, it was
suggested that consultation with local area representatives such as the provincial
governor and sanitiary districts be incorporated into the planning process

Key planning 1ssues that were identified by government planning agencies are
listed below

» Water demand/supply constraints

» Water and air pollution

e Infrastructure requirements

¢ Housing requirements

» Community amenities such as greenbelts/buffers, schools and parks
» Protection of mangrove habitat

¢ Population growth/migration and labor force requirements

» Social/cultural effects on existing local population
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Il Environmental Mitigation and Monitoring Program-
Sahaviriya's Phase | Project

Sahaviriya's phase | project- the hot strip mill, the steel coating plant, and deep
water port- are all currently operational and subject to specific mitigation and
monitoring requirements per the governmental approved Environmental Impact
Assessment documents This section contains a brief summary of those
environmental requirements Photographs of phase | facilities are shown in
Figures 7, 8,and 9

A Pollution Control Measures

The measures described herein are those presented in the ElAs and were
designed to control emissions/effluents to the environment Measures to protect
In-plant, or occupational health and safety were not included as part of this paper

1 Hot Strip Mill

e Air Emissions Air emissions are primarily from the burning of heavy oil in the
reheating furnace Because the heavy oll contains less than 1 25% sulfur, the
emissions from the 80 m stack of sulfur dioxide (SO2), nitrogen oxide (NOy),
suspended particulate matter (SPM), and photochemical oxidant (O3) was
calculated to be within the industnal emission standards developed by the
Industrial Environment Division of the Ministry of Industry Thus, there are no
emission control equipment currently installed in the hot strip mull

* Process Wastewater and Cooling Water Water used in the milling process 1s
collected and piped to the scaling pit where solid materials, particularly iron (Fe)
Is settied out of the wastestream The wastewater i1s then pumped to the
oll/water separator to remove the majority of the lubricating olls From the
separator the wastewater 1s piped to six sand filters for the final treatment
process Make-up water from the raw water treatment plant 1s added to the
treated wastewater and recycled back to the process and cooling water streams
Thus, no process wastewater I1s currently discharged from the mill all process
and cooling water is recycled

» Solid Waste Solid wastes in the form of sludge 1s currently generated from
process wastewater treatment systems, 2) the raw water treatment system, and
3) from the domestic wastewater treatment system Scrap metal wastes Is
temporarily stored on-site Sludges from the process wastewater treatment
systems and from the raw water treatment system are sent to drying beds for
separation The dry matenal i1s stored on-site, then coliection by a private
company and disposed off-site  Fluids from the process are sent to the leech
field in the northwest corner of the industnal complex

Iron from the scale pit 1s periodically collected and sold to a private company for
off-site reprocessing

&1
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Scrap metal from the crop shearing step, and rejected slabs and/or cold coils are
stored on site and then are shipped off site to a smelting plant either In
Sarmutprakarne, or Rayong

» Surface Runoff Surface water runoff from the sloped slab storage yard, and
the scrap metal storage area 1s directed to drainage ditches around each area
These ditches are currently closed although there are plans to connect the
ditches to the dredged drainage canal which runs through the center of the
complex Surface runoft from other plant areas 1s not collected, but is directed to
the dredge drainage canal

2 Electrogalvanizing (Coating) Plant

This plant was not In operation at the time of the site visit the following
information 1s based on interviews conducted with plant management personnel

e Air Emissions As the coating process does not emit to the environment
suspended particulate matter (SPM), SO2, NOy, or O3, at or near the levels of the
industrial emission standards, no control measures have been installed within the
facility Internal emissions of H2SO4 In the pre-treatment and plating processes
are controlled by Lamellar mist separators Post-treatment processes produce
hazardous CO3z This oxide also passes through a mist separator, thereby
eliminating emissions to the environment Kerosene burned in the drying oven
contains less than 2 5% sulfur The use of automatic fuel injectors and low sulfur
content eliminates the emission of SO2 and NOy to below significant levels

e Process Wastewater The three major sources of process wastewater
onginating form the coating process The sources are from

- electrogalvanizing process,
- oil contaminated and blown downwater, and
- domestic wastewater systems

The wastewater from the electrogalvanizing process contains toxic substances as
Fe, Zn, and Cr Three separate waste streams (Cr-Zn, Fe-Zn, and Alkali-acid
line) are treated through the chemical precipitation process Specifically, the
heavy metal stream I1s passed through pH adjustment tank, reduction tank,
precipitation tank, clarifier and finally through a filter press to produce a dry cake
The steam 1s then recycled back to the production process

Oil contaminated and blown down water resulting from contact with the vanous
processing equipment and from the maintenance shop(s) pass through an
oll/water separator The oil from the surface of the separator is collected in a
skimmer oil pit and then 1s pumped Into a storage tank for off-site disposal

Domestic sewage Is treated by two different systems The first, from toilets 1s
treated by a package seepage system unit The second, from the canteen and
offices 1s treated by the activated sludge and sludge drying bed method



Treated effluent from the steel coating process, and the oil contaminated and
blown downstream is discharged to a hold pond (unlined) After a minimum of
one day, the effluent 1s discharged to the complex's drainage canal The small
amount of treated effluent from both domestic wastewater treatment systems is
sprayed on the surrounding landscape

The electrogalvanizing process does not use cooling water The finished coated
sheet steel 1s air cooled, thus eliminating the need to use and/or treat other waste
stream

e Solid Waste There are two types of solid wastes generated from the coating
faciity The first 1s the domestic waste comprised of office, and kitchen wastes
These wastes are separated and temporarily stored on-site The material 1s
collected and disposed of off-site by a private contractor The second type is the
hazardous sludge cakes produced as the final step in the electrogalvanite
wastewater treatment process These "dry" cakes are temporarily stored in
drums on site, and periodically shipped off-site for hazardous waste treatment,
and disposal

3 Deepwater Port

e Air Emissions As currently operated there are no point source emissions from
the port facility

» Wastewater Wastewater from sink and toilet facilities are disposed of via a
septic tank and package units of anaerobic filter(s)

e Solid Waste Solid waste from port facilities 1s currently collected in a open
storage contamer with the contents burned at a nearby suitable site Shipboard
wastes are disposed of prior to docking at the port

B Environmental Monitoring Programs

This section presents an overview of the environmental monitoring programs
stipulated in the EIA documents for the phase 1 facilites Specifically, these
facilities are to the hot strip mill, the steel coating plant, and the deep water port
A detailed description of each monitoring program 1s contained in the respective
ElAs which are referenced at the end of this paper



A Hot Strip Mill

Parameters No of Locations

Ambient Air Quality

Dust (particulate) 3
SO, NOp, wind

veloctty and direction

Emission Sources

Dust (particulate) 1
S0O,, CO

Freguency

Twice a year
for 7
consecutive days

Twice a year, for
7 consecutive
days

In addition, document the sulfur content of fuel oil supplied to the plant in a report

sent to the Office of Environmental Policy and Planning

Treated Wastewater

pH, DS, TDS, SS, oil
and grease, BOD, COD,
Cl, Sulfide, Cyanide,
Zn, As, Cu, Cd, Fe, Pb
Hg, Mn, and Si

Surface Water

pH, SS, TDS, acidity, 3
alkalinity, COD,

oll and grease, total

coliform, Si, Fe, and Mn

Groundwater

pH, SS, BOD, oll 6 observation
and grease, Mn, Si wells

and Fe

Noise (outside of plant) 7

1 (wastewater pond)

Twice a year

Twice a year
(6 months/yr)

Twice a year
(6 months/yr)

3 times a year
(4 months/time)



B Steel Coating Plant

Parameters

Ambient Air Quality

TSD (SPM),
SOz, and NO2

Emission Sources
TSP and SO2

Treated Wastewater

flow rate, pH, SS, TDS

BOD, oil and grease, Cr,

Zn, Fe, and Al
Surface Water

Flow rate, pH, SS, TDS,
COD, oil and

grease, Cr, Zn, Fe, Al,
NO3-3-P, PO4-3-P, total
coliform, and acidity/
alkalinity

No of Locations

Stacks

2 (one before

CTP, and at end of
pipe to Klong Mae
Ramphung)

1 (Kiong Mae
Ramphung)

Fregquency

Twice a year,
3 consecutive
days each time

Once a Year

Monthly

Every month BOD,
dry season,

every 3 months

in rainy season



C Deep Water Port

Parameters No_of Locations Freguency
Seawater Quality 7 Quarterly
S8, turbidity

transparency, pH, oil
and grease, DO, and
fecal coliform

Benthic Fauna 2 Once a year
Sedimentation Rate e Twice a year
Strand Ol Every 200 m along Twice a year

the distance of
5 km north and
south of breakwater

Oil/water Separator At oll/water Every two
separator discharge months
point

Effluent from Every anaerobic Every two

anaerobic filter system discharge months

point

BOD/COD, SS,

pH, and coliform

bacteria

Legend

pH = acd Cu = copper

DS = dissolved solids Cd = cadmium

TDS = total dissolved solids Fe =on

SS = suspended solids Pb = lead

BOD = biological oxygen demand Hg = mercury

COD = chemical oxygen demand Mn = manganese

Cl = cloride Si1 = silicon

Zn = zinc As = arsenic
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IV Anticipated Emission and Effluent Releases- Sahaviriya's Phase I
Project

The pollution control and/or mitigation measures for the cold strip mill, steel bar
mill, power plant, and the electric arc furnace have not been identified at this
time As separate ElAs are prepared for each project, mitigation measures and
environment monitoring programs may be stipulated References reviewed in the
preparation of this section include the UNIDO report (Volumes 1 and 2,
November, 1993 for the cold strip mill}, the preliminary feasibility study for the
steel bar mill, the interim feasibility report for the Sahaviriya Steel Industries,
September 1994, and the World Bank general description documents on iron and
steel manufacturing (electric arc furnace) In addition, discussions were held with
Sahaviriya Steel Industry personnel regarding expected design and
implementation of all the two phase faciities

A Potential Emission/Effluent Releases

The emissions described herein are those that may be released to the
environment, in-plant emissions i1s not addressed in this paper

1 Cold Stnp Mill

e Air Emissions Emissions from this facility will primarily be from the continuous
pickling line and tandem cold mill units, as well as from the batch annealing
furnace The particular pollutants from these sources are not know at this time,
however, the use of low sulfur fuel oil (less than 1 25%) should reduce the need
of pollution control equipment In the furnace stack The acid(s) used in the
pickling process may be recovered In a recovery system, and recycled thus
potentially eliminating emissions to the environment

* Process Wastewater and Cooling Water Water requirements for the facility will
be broken into two systems, one 1s the filtered water used in the milling process,
the second s circulated water used for cocling The filtered water will be treated
and then discharged indirectly to the complex's central drainage canal This
water may be first discharged to a retention pond on site, then discharged to the
canal

Cooling water will probably be recirculated with make-up water coming from the
complex's raw water supply system

Solid Waste Consumable wastes includes wrapper paper, protective pads, steel
nng and hoop bundling These and other miscellaneous wastes will (may) be
collected and disposed of off-site as currently done for the phase | facilities
Domestic waste from this facility as well as from the other phase Il facilities will
be treated In a central sewage treatment plant to be buillt Solid wastes from this
facility may be disposed of off-site
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Surface Runoff Off-site fill maternial will be brought into the proposed mill site
Upon completion of final compaction and contouring, a drainage ditch will
surround the complete facility  The runoff (rainwater and washwater) will be
collected in the ditch, and then collected in a pit(s) for temporary setting The
water n the pit will be discharged to the central drainage canal which connects to
the Klong Mae Ramphung

2 Steel Bar Mill

» Air Emissions The source of emissions from this facility will primarily be from
the reheating furnace, used to prepare the steel billets for the roling machine As
with the other projects, low sulfur fuel (less than 125%) will be used in the
furnace Thus, the use of emission control equipment for the removal of SO,
SPM, NOyx_ or Oz 1s not anticipated at this time

Process Wastewater and Cooling Water The type of mill to be installed was not
known at the time of the preparation of this paper However, a general
description of the process wastewater treatment and cooling water recycling 1s
provided A detailed description of the mill and wastewater treatment systems
will be contained in the forthcoming EIA

In general, there will be three main process wastewater streams The
pickling/coating process will be a mild/weak acid/lime solution which will be
recycled with no discharge to the environment The process streams used in
shaping and cutting the bar will contain metal fines which will settle out in the
scaling pit(s) and disposed of off-site  The process wastewater will probably pass
through a series of filters, and recycled through the mill with make-up water
suppled from the raw-water treatment plant Finally, cooling water will be
circulated through the various mill stands and cutting shears The cooling water
will first pass through a settling tank, then through an oil/water separator and then
through one or more filter(s) As with other process water, the cooling water
stream will be recycled through the mill with addition of raw make-up water added
to the stream as needed As currently pianned, there should be no discharge of
treated wastewater from the bar mill

Domestic wastewater from the facility will be treated and discharged from the
central sewage treatment plant

Solid Waste As in the cold strip mill, the major source of solid waste will be
consumable materials as wrapper paper, protection pads, rning and/or bundle
wire These and other miscellaneous solid wastes will be collected and disposed
of off-site  Scrap metal will be stored on-site and sold on a periodic basis

Surface Runoff As with all the other projects, fill material will be brought into the
proposed site of the steel bar mill  Upon completion of final compaction and
contouring, a drainage ditch will surround the facility Surface runoff will be
collected In a ditch, pass to a pit(s) for temporary setting, and then discharged to
the central drainage canal

12



3 Power Plant

e Air Emissions As currently planned, the power plant will be constructed in
three phases The first phase (1997) includes the installation of a simple cycle
combustion turbine (CT), the second phase will include the addition of a
combined cycle combustion turbine, and around the year 2000, an integrated
coal gasification combined cycle system will be added Thus, the emissions from
the power plant will change over a three year pernod starting in 1997 It s
anticipated that low sulfur fuel (less than 1 25%) will be used in the simple and
combined cycle CTs The use of this fuel should significantly reduce the typical
power plant emissions for SOp If this fuel i1s used, then no emission control
equipment I1s expected to be installed If and when an integrated coal gasification
cycle system is installed, the emissions from the plant will change However,
what if any control equipment that will be needed will be identified in the pending
Environmental Impact Assessment (EIA) Another potential source of air
emissions may be particulate matter from the coal pile(s) to be located adjacent
to the plant

The specific potential air emissions and required mitigation measures for the
plant will have to await the selection of fuel, and the approval of the final EIA

Process Wastewater As the specifics of the power plant have not been
developed, the type of process wastewater treatment i1s not known However, it
Is expected that several treatment systems wiil be installed to handle boiler
blown down, demineralizer backwash and resin regenerator wastewater, residual
transport wastewater, runoft from coal piles, and the site, as well as from
domestic wastewater Oil treatment system(s) may also be needed to treat
various oil solls, and oily runoff from around the fuel oll storage tanks The
pending EIA will address these wastewater systems and appropriate treatment
system will be installed at the plant

The power plant will use once through cooling water when the plant installs the
gasification combined cycle system Depending on results of the cooling water
studies, entrainment and impingement of aquatic organisms as well as potential
fishery impacts resulting from the location of the outfall and the elevation of
ambient water temperatures will have to be assessed Reducing these potential
impacts will be addressed in the forthcoming EIA

Solid Wastes Solid wastes generated by the power plant will primarily be coke
from the gasification process and domestic (sewage and office) waste Nothing
1s known at this time about the quantity and quality of each type of waste This
information will probably be included in the final feasibility report currently under

preparation
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4 Electric Arc Furnace

Air Emissions Emissions from this project to be in operation in 1999, will include
primarily dust (particulates) and CO This assumes a high grade iron ore will be
used in the furnace Control of the particulates may be accomplished with the
use of cyclone separators followed by electrostatic precipitator(s), and bag
house A control technology for CO will have to await the results of the feasibility

study for this project

Process Wastewater Solvents and/or weak acids solutions may be used In
cleaning steel or the "raw" scrap iron to be used in the furnace These solutions
should be handled, stored, and disposed of as hazardous substances
Treatment systems and possible recycling equipment may be Iinstalled at this
facility

Furnace wall and roof cooling water is anticipated to be treated and recycled,
thus eliminating the need to discharge to the central drainage canal

Solid Wastes The expected major source of solid wastes i1s the dust collected
from the stack emission control system(s) Frequently this dust has some
economic value because of the alloy mixture in the dust The dust however can
contain toxic metals Analysis of the dust should be done pnior to and after start-

up of the power plant

Consumable matenals, like the other complex projects will be collected on-site,
and disposed of off-site

Surface Runoff Surface runoff from the scrap iron/separation yard and scrap
product yard should be tested to determine what if any treatment 1s necessary
prior to discharge to the central drainage canal The runoff may be held in a
retention pond to settle out any suspended solids

B Environmental Monitoring Programs

As the EIA reports have not been prepared for the four projects to be constructed
during Phase I, 1t 1s beyond the scope of this paper to identify monitoring
programs to be identified and approved by the Ministry of Interior, and the
Ministry of Science, Technology and Environment

14



V. Environmental Management Program Strategy

Overview

The Sahavinya phase | and II projects represent an important increment of
industnial development for Thailand's western seaboard region By developing
and implementing a strategic environmental management program for
Sahaviriya's projects at this time, the beneficial social, economic, and
environmental aspects associated with new development can be maximized
while potentially adverse effects on the natural and social environment are
reduced

The economic and environmental consequences associated with phase |
development have been evaluated and specific mitigation measures designed to
reduce adverse environmental effects have already been identified Similar
evaluations of the planned phase |l projects are in progress In addition to
implementing specific mitigation measures and monitoring programs identified in
the EIA documents, a program of broader measures or actions are suggested
herein to ensure long-term environmental conservation goals and maintain
Sahaviriya's positive image as an environmentally responsible company

The strategy for an environmental management program discussed below
contains four basic elements Objectives, implementation strategies, and a
general time frame are identified for each program element The suggested
timing for program implementation is based on current available information
regarding Sahaviriya's schedule for phase 1l completion

A Support a Comprehensive Regional Planning Process

Objective To ensure private development coordination with government
programs in respect to infrastructure construction, natural resource
conservation, and social /physical planning policy Coordinated regional
planning efforts will lead to a more efficient project approval process and
potentially more government and outside (international) financial support
for infrastructure improvements

Taken together, Sahaviriya's phase | and Il facilities represent about 25% of the
total development proposed in UNIDO's first development phase Sahaviriya
development will certainly play an influential role in shaping future growth and
environmental conservation in the Bang Saphan region Sahavirya's proactive
participation and support for a regional planning process would, in the long run,
result in strengthening financial support from the government and international
funding organizations for infrastructure construction as well as potentially lead to
a more expedient project approval process Given active support, a regional plan
should therefore reflect input from and meet the objectives of the area's major
steel based industnal developer
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Support for a regional planning effort can be accomplished by at least two
alternative means One approach involves providing sufficient development
plans and data to the appropriate governmental planning body, perhaps the
Ministry of Interior or the IEAT, for use in preparing population projections,
infrastructure requirements, planning/environmental policies, etc  An alternative
to this approach would be to participate in the actual planning process by
providing technical assistance to government planning agencies This could
involve partially funding a technical planning position or consuitant efforts to
assist in the preparation of a regional plan, policies, and supporting technical data
base

The first approach would be less costly to Sahaviriya, however would probably
require a greater time period for actual plan and policy preparation The second
alternative would involve more direct financial cost but would likely result in a
more timely planning process Other potential sources of financial support for
regional planning such as the Ministry of Science, Technology and Environment's
Environmental Fund could also be explored

Regional planning tssues to be addressed include population growth/in-migration,
water supply, natural resource preservation/protection, buffer/greenbeit
requirements, infrastructure requirements, housing requirements, school and
park requirements, and labor force/job training requirements The planning
process should also consider input from local government representatives such
as the provincial governor and sanitary district officials

Several steps could be taken within the next three months, regardless of the
technical planning approach that Sahaviriya and governmental planning agencies
select These involve

= Determining the appropriate lead planning agency (IEAT, Ministry of
Interior, etc ),

= Determining the appropriate planning area/subarea boundarnes, and

» Assessing the status of available data on existing physical/social
conditions (population, land use, natural resources, etc )

Terms of Reference (work program and scope) for developing the plan and actual
planning activities should be undertaken as soon as practical
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B Develop and Implement a Public Information and Community Relations
Program

Objective To communicate accurate factual information about Sahaviriya's
existing and proposed operations in order to maintamn a positive
environmental image and build public acceptance for the Bang Saphan
steel-based industrial development

A variety of programs and techniques can be implemented to achieve public
information/community relations goals Sahaviriya could create an environmental
information officer position by hiring a staff member with technical expertise in
environmental 1ssues and public communication (The information officer could
be a member of the proposed Environmental Management Group presented in
Section D) The environmental information officer's primary responsibility would be
to address community questions, concerns, and problems related to construction
and operation of Sahawviriya's projects The environmental information officer
would also be available for speaking or distributing informational matenals at
local community events

A second aspect of the program involves establishing an outreach program in
local schools Sahaviriya's environmental information officer could schedule
presentations at local school sites to discuss I1ssues of interest to students
Topics might include an overview of Sahaviriya's industrial operations, reasons
for facility access restrictions, and environmental/public safety procedures
Environmental education trips could be scheduled so that school children from
the community could visit Sahaviriya facilities and learn about established
environmental protection measures The school outreach program will enable
local/regional students to learn more about Sahavinya's commitment to industral
development as well as protecting the environment As a consequence of the
outreach program, the children's parents may also become aware of this
information A longer term benefit of the school outreach program will be to
encourage understanding and acceptance of Sahaviriya steel industrial
development in local community residents at an early age

The overall time frame for implementing this program element is six to nine
months A job/qualification description for the environmental information officer
position could be developed and the position filled within the next two to four
months (See Section D) The school outreach program should be established as
soon as the environmental information officer is in place, and Sahaviriya
personnel are trained in conducting site visits
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C Develop and Implement an Environmental Enhancement Plan

Objective To ensure long-term conservation of sensitive natural resources
and environmental quality in the vicinity of Sahaviriya facilities and to
maintain Sahaviriya’s positive public image as an environmentally
responsible company

The purpose of the environmental enhancement plan would be to develop a
document that defines environmental quality and public health/safety standards
for Sahaviriya's development projects Elements to be included would be
Infrastructure, open space, recreation, and drainage, among others The
enhancement plan would incorporate professionally accepted international
planning/design standards and criteria, the plan would be prepared in conjunction
with planning and implementation of Sahaviriya's phase Il and anticipated future
development in the Bang Saphan area

The plan would include identified on and off-site enhancement measures that are
coordinated with regional planning goals and policies It is anticipated that to
some extent, responsibility for mplementing or maintaining selected
enhancement options could become a shared public/private sector responsibility
The plan could include a phased investment/construction approach for
implementing enhancement measures The following are some initial examples
of planning/design i1ssues be addressed in Sahaviriya's environmental
enhancement plan

* Facility layout critenia and guidelines that reflect efficient use of the land (and
water) in order to minimize development-related environmental impacts Where
feasible and cost-effective, facilities could be centralized or consolidated to
further reduce environmental impacts

» Water discharge and drainage system design cniteria for minimum alteration to
existing natural drainage and off-shore hydrology patterns

* Criteria for local community traffic circulation and industrial facility traffic
including consideration of a separate roadway network to accommodate
trucks/heavy equipment durning construction as well as for on-going facility
operations Siting, design, and construction criteria and standards for new
project access roads that are sensitive environmental considerations

» Criteria and standards for buffer zones and development setbacks to preserve
natural habitat areas and aesthetic resources and to promote public safety

These could include building/development setbacks from water courses, drainage
ways, and shoreline areas and access road/entry point aesthetic treatment
(Urban Land Institute, Pratt Institute, or other professionally/internationally
accepted industnal development standards would be applied)

18



* Criteria for enhancing/maintaining public access to existing local beaches and
recreation areas Access routes could be separate from those used by facility
construction and operational traffic  Measures for view protection from local
recreation areas including potential for landscape screening to reduce visibility of
industrial facilities from public recreation areas Where/if applicable, criternia and
standards for new/replacement recreation areas

The environmental enhancement plan could be prepared by Sahaviriya technical
staff or by technical consultants Professionals with expertise in environmental/
urban planning and site planning/design should contribute to and review the plan
The plan could incorporate data from and build upon previous studies such as the
coastal management plan and UNIDO report A scope and work plan for
preparing the Sahavirniya's Environmental Enhancement Plan should be
developed within the next six months
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D Develop an Environmental Management Division within Sahaviriya
Group

Objective To create in-house environmental expertise and capability for
managing environmental/regional planning, mitigation requirements, and
environmental monitoring programs

A variety of activities that are now dispersed within Sahaviriya Steel Industnes
(SSI1) and government agencies can be facilitated by establishing an
environmental management group within SSI The group's primary function
would be to assist planners, engineers, and site managers in managing
environmental matters associated with facility planning, design, construction, and
operation A secondary group function would be to maintain current knowledge
on environmental regulations and compliance 1ssues so as to provide expert
advise to SSI management on environmental i1ssues

During the phase Il planning process, this group could participate in the final site
selection for facilities, provide design criteria (pollution control), and identify order
of magnitude cost associated with project mitigation requirements During EIA
preparation, the environmental group could supply information about expected
emissions and effluent discharges, and provide consultation to government
agencies on prudent and feasible mitigation measures and appropriate
environmental monitoring programs Organizationally, the environmental
information officer assigned to the industrial complex could be part of the
environmental group, reporting to the environmental group manager

Technical staff within the environmental group could be responsible for long-term
environmental monitoring during the construction and operation of phase | and |l
faciities The staff could function as a central clearing house and /or also
prepare the required monitoring reports to be submitted to regulatory agencies
Finally, members of the group could conduct environmental training programs for
construction and operational personnel

Initially, the environmental management group would work out of SSI's Bangkok
office and would consist of a small core staff of three to four people including the
environmental information officer Longer term (after six months), the group
could be located at the Bang Saphan complex and could be expanded to include
a water quality laboratory and personnel The initial group could be comprised of
one or more environmental scientist(s), environmental engineer(s), and a
biological speciakst

The environmental management group should be established at Bang Saphan
within the next six to nine months The group's staff and technical capabilities
can be increased as the Bang Saphan development complex expands Within
one to two years the environmental management group could assume broader
responsibilities for other Sahaviriya companies’ environmental comphance
activities Eventually, and with proper planning and staffing, the proposed
environmental management group could become a profit center within the
Sahaviriya Group and/or a small subsidiary environmental consulting firm
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Trip Report
Sahavirtya Steel Industry Environmental Management Program Strategy
Bangkok and Bang Saphan, Thailand

Prepared By
Marsha Gale, Environmental Vision
November 1, 1994

Purpose
The purpose of the trip to Bangkok and Bang Saphan, Thailand was to develop

background information for preparing the Sahaviriya Steel Industry Environmental
Management Program Strategy paper The strategy paper is intended to provide an
inttial evaluation of environmental management issues associated with Sahaviriya's
Phase | and Il industnal development and to identify an overall strategy for addressing
environmental considerations related to this development

Schedule

The trip took place between September 12 and September 26, 1994 The project
team consisted of Marsha Gale, Principal of Environmental Vision, and Jack Gouge of
Bechtel Trip preparation including data review, team meetings with Bechtel staff, and
logistical planning occurred during the previous two weeks (August 30- Sept 10)
Follow up work including team meetings with Bechtel, preparation of the strategy
paper, and document revisions was completed by October 31, 1994 A copy of the
final draft Strategy Paper will be provided to Price Waterhouse under separate cover

Activity
In-country activities included

* Data collection and review in Bangkok including EIA documents for Phase |
project facilities, feasibility studies, and the United Nations Industrial
Development Organization (UNIDO) report

* Meetings in Bangkok with Sahaviriya Steel Industry and public agency
(Ministry of Interior and Ministry of Science, Technology, and Environment)
representatives

* Meetings in Bangkok with US AID representative, R J Gurley

* Site visit to Bang Saphan steel complex including meetings with Sahavirya
representatives and tour of hot strp mill, coating plant, deep water port, and
surrounding vicinity

 Presentation of preliminary findings to Sahaviriya Steel Industry and US-

Environmental Vision 1



Problems Encountered/Outstanding Issues

No substantive problems were encountered during the trip The basic outstanding
Issue Involves Sahaviriya's response to suggested program elements contained in the
strategy paper Depending on Sahavinya's decision to pursue and implement the
environmental management program strategy recommendations, some follow up
technical consultation could be requested

Next Steps

A final draft of the strategy paper has been submitted to Mr Fred Karlson of Bechtel
The paper 1s currently being reviewed by US AID representatives who will ultimately
submit copies to Dr Asavin Chintakananda, Senior Executive Vice President at
Sahaviriya Steel Industries  If appropriate, US AID may want to conduct briefing and
follow up sessions with Sahaviriya Steel Industry representatives

Environmental Vision 2
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SUSTAINABILITY OF ENERGY-RELATED DEVELOPMENT PROJECTS
IN THE MIDDLE EAST PEACE REGION

A Introduction Report Perspective and Assumptions

Egypt, Jordan, Israel, and the Palestinians are eager to exploit the economic opportunities
created by the newly emerging geopolitical reality in thewr region Each group has put forward a
broad menu of “regional projects” that promuse not only to physically change this “peace
region,” but also the way 1t operates collectively

There 1s no area 1n which accelerated development 1s more highly anticipated than n the
energy sectors of these countries At the same time, the proposed peace projects, almost without
exception, have not been thoroughly assessed for feasibility or environmental impacts Despite
this fact, however, it 1s not premature to offer an mitial assessment of their merits withm the
context of a paradigm that emphasizes sustamability in new regional development This paper
evaluates the primary energy sector projects that are on the agenda of international donors

Energy has emerged as a major 1ssue of concern m the peace region for obvious security
reasons Even if conservation measures prove successful, the burgeoning populations and
growing mdustrial base of each country will require the expansion of energy-generating capacity
for the foreseeable future Hence, meeting this demand, while at the same time establishing
greater energy mdependence, has both economc and strategic importance

With 840 million metric tons of proved recoverable crude o1l and 341 billion cubic meters
of natural gas, Egypt 1s the only country m the peace region with meanmgful commercial fossil
fuel reserves Nonetheless, with energy generation and demand more than quadrupling between
1981 and 1994, some projections suggest that Egypt will be forced to import energy by early
next century The Israch and Palestiman territories’ currently linked energy systems are largely
reliant (98 percent) on mmported crude o1l and, to a lesser extent, coal Jordan’s 991 megawatt
(mw) power generation 1s predominantly fueled by heavy fuel-o1l and diesel umits It 1s therefore
hittle wonder that so many of the peace projects are designed to expand local energy options and
generating capacity

Our evaluation of the overall sustamability of peace projects affecting the energy sector 1s
made under the following assumptions

® Tourism will emerge as a predommant source of foreign currency m each part of the
region by the year 2000, (Israel alone earned US$2 3 billion from tourism m 1994)

¢ While expanded tourism ncreases energy demands, 1t also dictates that energy sources
are to the largest possible extent environmentally benign

o The lack of commercial energy reserves can be environmentally advantageous by

enabling countries to select energy sources compatible with the need to preserve a clean

environment (¢ g , natural gas)



o The vulnerability associated with excessive dependence on a single source of energy 1s
economically unsound and often politically unacceptable Beyond diversifying imported
energy sources, a sustamnable strategy must mvolve expanding effective energy capacity
through development of renewable resources such as solar and geothermal energy, and
reduction of local demand through innovative energy conservation programs

e Most of the region’s energy sectors are dommated by direct government control or
government-controlled utilities In Jordan, 866 mw of current generating capacity 1s
produced by the government-owned Jordaman Electricity Association, while the
remaimng 125 mw 1s generated by the private sector Given the parallel trend toward
privatization m each country, the private sector will mevitably play a growing role m the
energy field—a factor that must be considered 1n any assessment of energy projects’
sustainabality

e Privatization by itself 1s environmentally neutral Because government industries in the
region have never been paragons of efficiency, and have frequently been more difficult
to momtor and regulate than private corporations, privatization in theory can play a
positive environmental role However, privatization will not further sustainable
development unless a strong, techmcally competent regulatory authority 1s 1n place

Proceeding from these assumptions, this report considers most of the peace projects
affecting the region’s energy sector Given the report’s limited scope, descriptions are not
exhaustive, and Appendix I provides better documentation of the various proposals at hand

B  Expansion of Thermal Power and Oil Refinery Capabilities
B1 Project Descriptions

Jordan To meet anticipated power demands and participate 1 regional power systems, the
Jordaman government 1s rapidly expanding the new Aqgaba Thermal Power Station (ATPS) The
two existing 130 mw heavy fuel-powered units are to be doubled by 1997, and by 1999, this
capacity will increase through the addition of two more 130 mw units This project also calls for

construction of a boiler 1sland, a turbine generator 1sland, civil works, and heavy fuel o1l storage
tanks

In addition to these proposed thermal power activities, plans exist to build an Agaba o1l
refinery The current Jordan Petroleum Refinery, which has a capacity of 100,000 barrels/day, 1s
considered 1nadequate to meet the country’s growing needs Given the present low motorization
rates 1 Jordan (60 vehicles per 1,000 people), projections of a 100 percent increase in demand
by 2010 are not unreasonable Few details of this plan are available, though implementation 1s set
for 1996-2000 at a price of $500 million

Egypt Egypt is promoting plans to establish three new oil refineries in Sidi Krir, Suez,
and Port Said, at a combined cost of almost $4 billion As these facilities are to be for export
production, the petroleum they create will be marketed as environmentally friendly (low sulfur,
lead-free, etc ) In addition, Egypt intends to upgrade its existing refineries, including secondary
processing to produce cleaner products (gasoline, jet fuel, diesel and propylene) and begin a
multibillion-dollar expansion of petrochemical products (rubbers, solvents, paimnts, foams, wires
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cables) Beyond a depiction of these new plants as “state-of-the-art,” no details have been offered
regarding emission control technologies or pollution prevention innovations to be used

B2 Sustamability Considerations

Amr quahty Power plants and refineries are the primary generators of sulfur dioxides and
major contributors of particulate pollution While control technologies can be extremely efficient
in reducing emissions, they are also extremely costly (particularly for refineries) and not
presently used by utilities 1 Jordan or Egypt Since most countries m the region do not have
updated ambient air quality criteria, (or, as m Jordan, have never promulgated such limuts), 1t 1s
not clear how design or emission standards for the new plants would be determuned Yet given
the designation of the Sma1 and Agaba regions as major tourist development areas, the
mmportance of investing in clean air technologies cannot be over-emphasized

Particulate pollution’s role m mmpairing visibility 1s especially problematic in a pristine area
such as the Gulf of Aqaba Standards such as those used to provide aesthetic protection mn
comparable desert vistas (e g , in the Grand Canyon region of the U S ) should be made a
legislative priority concern m this region

O1l spills With 40 percent of the world’s o1l passing through its waters, the Mediterranean
Sea will be the mevitable sight of o1l spills, despite broad mternational participation m marine
pollution prevention treaties The Gulf of Agaba, with 1ts umquely sensitive aquatic ecosystems,
has a much lower threshold for environmental damage than the Mediterranean Hence, an
underlyng objective of any regional strategy should be the mmimization of all marme transport
of oil, and of risks of spills from land-based sources Establishing new coastal refineries
mherently runs counter to such a strategy, thereby raising questions about the optimal location for
such facilities, assuming they are economically essential Furthermore, such projects would have
a negative mmpact on tourism, destroymng beaches, coral reefs, and other popular attractions

General Because tourism offers the prmmary economic opportumity 1n the Gulf of Agaba
and Smai region, the above environmental concerns raise serious questions about the
sustamability of the proposed Jordaman refinery and power station International agencies must
be nsistent m requiring an environmental mnpact statement (EIS) for each project, with notice
and comment provisions for Gulf States and local NGOs Alternative sites for the o1l refinery
should be considered 1n the EIS, even within the context of the parallel Egyptian efforts The
relatively copious coastal areas i Egypt, coupled with Simat’s rich fossil fuel supples, provide a
stronger case for Egyptian refineries—even though the potential for widespread environmental
havoc 1n the Sinai 1s no less acute It 1s therefore important that an EIS pay considerable attention
to siting, process design, and control technologies Moreover, given the uncertainty of world
petroleum demand post-2000, 1t 1s unclear whether there will be a sufficient return on an export-
based investment that may preclude other, more promising areas of development (e g , tourism) !

! Some experts, such as Amory Lovins of the Rocky Mountan Institute, hold that the world demand for
petroleum will drop precipitously by the year 2010, with the widespread marketing of hybrid-electric supercars
that get 250+ mules/gallon Other experts cite the growth of developmg countries as the cause of ever-
mcreasing petroleum demand
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If the Jordamian government chooses to proceed, despite environmental concerns
surrounding the power plant and refinery, there must be a meamngful expansion of technucal
capabilities to ensure effective monitoring and mspection at the two facilities  Assuming
appropriate normative standards can be enacted, the government must purchase air pollution
monitoring equipment It 1s critical for Amman to recogmze that 1t 1s far easier to mtegrate air
pollution control equipment during the course of construction than to try to retrofit existing
plants Consequently, international support for these projects must stipulate that scrubbers,
particulate controls, and environmentally sound methods of disposing of hiquid and sohid waste
residues must all be part of 1utial facility designs

Given the region’s imted famiharity with state-of-art air quality control technologies,
imposing emission controls may be easier 1f projects are developed by private firms (presumably
mvolving foreign partners) with experience runmng facilities 1 regulated climates At the same
time, 1t 15 doubtful that private utilities will mvest adequately 1n environmental controls unless a
powerful regulatory agency forces them to do so This being the case, these projects highlight the
importance of a multinational environmental commussion mn the Gulf with regulatory powers

C Interconnection of Electrical Networks
C1 Project Description

Even 1if domestic electrical infrastructures were efficient, the present generating network 1s
less than optunal at the regional level A multinational link-up offers the potential to dimish
spmning reserve and back-up capacity and reduce the need for peak load generation Toward this
end, several interconnection projects have been proposed, of varying magmtudes

At the smaller end, a 500 kiovolt (kv) Egypt-Jordan linkage of 300 kilometers ($150
mullion cost) has been proposed At the more grandiose end, the Egyptian-Jordaman linkage
discussed above will be mcorporated mnto a five-country, 2,000 mw power grid (Syria-Turkey,
124 km, Turkey-Iraq, 129 km, Irag-Syria, 165 km, Syria-Jordan 210 km, and Jordan-Egypt, 300
km) This project has a proposed cost of $508 million Other interconnection projects include
expansion of Israel’s connection to the West Bank and Gaza, and a $2 5 billion project
connecting the 11 countries in the “Arab Meshreq” by the year 2000

C2 Sustamability Considerations

Environmental concerns Environmental gains from international cooperation 1n this field
are well-documented Since participating nations do not have to mamtam a full range of facilities
to support base and peak loads, more efficient planning can take place, and overall combustion of
pollution-producing fuels can be reduced In addition, mnefficient configurations can be avoided
For example, coal-fired plants—highly appropriate in their design to meet base loads—should not
automatically follow demand, since they become more environmentally problematic when used to
supply peak loads

Overall, transmussion losses resulting from mterconnection are not sufficient to outweigh
the anticipated reductions 1n generation The distances mvolved 1n the proposed projects are not
excessive by any international standards For example, 1,100 km high-voltage lines planned by
the Quebec Hydroelectric Commussion (exceeding a 604 km existing line) are expected to have



line losses of only 5-10 percent Under the proposed peace projects, line losses would be more
than compensated by the potential 1n reduced generation and reserve margms through the
optimization of a peace region grid

Regional environmental concerns will naturally focus on potential electromagnetic radiation
(EMR) exposures, right of way, and landscaping 1ssues While the scientific verdict on EMR 1s
still out, prudence dictates distancing new lmes from densely populated and sensitive areas (e g ,
schools) New York State’s relatively conservative guidelimes may be an appropriate example for
adoption by the proposed regional network The importance of a comprehensive EIS authorized
to make recommendations on line routes to reduce EMR exposures and aesthetic damage cannot
be underestimated

Privatization Most of the proposals set forward recogmze that a regional grid will requure
new international utilities to oversee equitable usage and expenditures within the system Given
the complexity of sovereignty 1ssues, participating governments will be mvolved both during
construction and at least the mitial stages of utility operations

Interconnection holds very positive implications for privatization, since 1t can create a
market for private sector contribution International agreements could force the multmational
utility to pay “avoided cost fees” to local small producers Moreover, 1 the area of renewable
energy development—crucial to the long-term independence of the oil-poor countries—such a
demand has the potential to offer real incentives to bring new, clean energy production facilities
(geothermal stations, solar facilities) on-line

D  Oil Pipelines
D1 Project Descriptions

With two-thirds of the world’s o1l resources located mn the Middle East, real economic
savings 1n crude o1l transport can be made within a peaceful and stable region Israel and Jordan
have been enthusiastically promoting several crude o1l pipelines At present, most o1l transport to
Jordan 1s done overland by trucks, with all the attendant safety and environmental ramifications
Palestimians and Israelis recetve thewr petroleum at the ports of Eilat and Ashdod Given that i
1992 the largest portion of Middle East o1l exports (26 5%) was sent to Europe, direct access to
Mediterranean ports will save tanker costs mvolved m transport around Africa or through the
Suez Canal, and will reduce the risk of oil spills m the mcreasingly polluted Red Sea

Under to a Jordaman plan, an Iraqi-Jordanian Crude Oil Pipeline ending m the Gulf of
Agaba would be laid during 1996-1998, running 98 km at a cost of US$ 1 4 billion Israel,
meanwhile, 1s emphasizing the revitalization of the region’s old lnes, only half of whose 290
mulhion ton capacity 1s used today due to security reasons For example, the Saudi Arabia-Jordan-
Golan-Lebanon line could transport 25 mullion tons of o1l annually, with direct Mediterranean
access Smmularly, the old IPC line, origmnating 1n Iraq and crossing Jordan to end at the port of
Haifa, has a 70 million ton/year potential Other plans, such as hnking the South Suez o1l fields
to Alexandrian ports offer similar logistical advantages



D2 Sustamnabihty Considerations

Environmental concerns Generally, pipelmnes are considered more environmentally bermgn
than o1l tanker or truck transport Environmental concerns focus on the potential for leakage,
sabotage, and explosions, and high-profile disasters in Russia have confirmed these fears
However, 1t 1s not clear that such experience 1s wstructive Russia combines the harshest
mmaginable climatic conditions (huge temperature swings) with overall under-capitalization and
neghgence (poor welding, madequate cathodic protection), to produce the noted deleterious
results

Nonetheless, the re-imtiation of old lines will require extremely methodical inspection to
ensure that the pipelines meet current safety standards designed to prevent future leaks and spills,
and to mimmze the damage from catastrophic events Ongoing mamtenance and momtoring
(e g , shooting “pigs” down the pipeline to check welds, etc ) and adequate surface water
separation facilities stations can prevent most problems An EIS should mclude an expanded
section on pollution prevention measures

There appears to be hittle reason why pipelines could not be privately operated, although
given theirr multinational character, government mvolvement 1s probably mevitable Of greater
importance 1s ensuring that private energy developers have access to pipe capacity

E  Oil Shale Exploration
E1l Project Description

O1l shale constitutes Jordan’s and Israel’s sole potential commercial energy reserve, with 40
billion tons located 1n Jordan and 12 billion tons 1n Israel The relatively low percentage of
reclaimable organic material (approxmmately 10 percent), combined with the low price of coal and
crude o1l, continue to raise questions about the economc feasibility of this energy option Yet, to
the extent that conventional fuel prices rise, or energy independence becomes an mncreasingly
umportant political objective, there will be greater justification (and pressure) to develop these oil
shale reserves

Jordan estimates that 1t can extract four billion tons from 1ts present resource and 1s
planning to construct a pilot plant that will ulumately produce 75 barrels/day, 1n addition to
sulfur by-products Israel’s efforts mn this field focus on o1l shale fuel production and combustion
commercial technologies In the regional context, Israel has suggested joint o1l shale exploration
projects with Jordan, mncluding an evaluation of deposit quantities and quality, construction of an
o1l shale power station, and research and development to reduce extraction costs

E2 Sustamability Considerations
Environmentally, o1l shale 1s not a high-priority energy source Considered to combine “the
world of coal and o1l,” 1t 1s both dirty and water-intensive While commercial mining nvariably

causes immediate damage to landscape, reclamation 1s possible if adequate financial resources are
reserved for 1t
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Israel’s oil-shale development 1s spearheaded by PAMA Ltd , an example of a primarily
government-owned company that 1s being transferred to private mvestors If subsidies are
provided, or if fuel prices rise, such an mnvestment might be attractive Indeed, the Ormat
Corporation has already approached Israel’s Electric Company regarding an exploration project to
identify potential mining locations According to Ormat officials, o1l shale development 1s
perceived as “mevitable,” given the absence of alternative fuels in the country

If indeed o1l shale 1s to become part of Israel and Jordan’s energy portfolio for security
reasons, 1t 1s important that adequate precautions are taken to minmize environmental 1mpacts
As an example, solid waste disposal problems are considered massive relative to other fuel
sources If long-term damage to the landscape 1s to be reduced, 1t 1s crucial that any mmnng of o1l
shale resources be conditional on sufficient mvestment 1 publicly run reclamation funds While
Israel 1s the only peace region country with such a legal requirement at present, even there the
provision is frequently not enforced, particularly mn cases of government-owned corporations
(e g , the Dead Sea Works)

The mtense demand for water 1n existing refining technologies raises both ecological and
economic questions about the wisdom of pursung this option with present technologies
Assessment of o1l shale reserves as a peace project has certamn merits if 1t goes beyond simply
mapping deposit properties and includes carrying capacity, landscape sensitivity, aesthetics, etc
The EIS for any extraction program should pay adequate attention to waste disposal and post-
project land restoration

F Renewable Resources Solar and Geothermal Power Development
F1 Project Descriptions

Solar energy As all peace region countries enjoy a plentiful supply of sunlight for most of
the year, solar energy has an intuttive appeal as part of any energy strategy As of 1994, 25
percent of all Jordaman homes were supplied with solar heaters, up from 12 percent m 1986 In
Israel, solar heaters help save 640 mullion kilowatt-hours (3 2% of the nation’s energy
requirements) each year However, since the onset of the solar heater diffusion program n the
1970s, the field of solar technology has experienced little mmnovation 1n the peace region For
example, Luz, the Israeli corporation whose reflector technologies gave rise to the first “solar
city” 1 Califormia, has never generated a watt of energy m Israel With proper mcentives,
however, development could catapult the region to the leading edge of this most sustamable of
technologies Experts estunate that by the year 2050, solar cells will produce 20-30 percent of the
world’s electricity If these projections prove correct, the export of solar technology could prove
to be a major source of mcome 1n this region m the coming century

Among the projects promoted by Jordan 1s the expansion of solar ponds Due to the
variation 1 the salimity of area water, temperatures a few meters below the surface i solar ponds
can rise as high as 100 degrees Celsius, and the heat trapped m between the salmty strata can be
tapped The Dead Sea, with 1ts high temperatures and natural salmity, 1s an 1deal natural location
for applying this technology, as a now defunct Ormat pilot project demonstrated The proposed
Jordaman pilot project would establish a solar pond to generate electricity and heat a greenhouse
at a cost of only $1 million
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Due to power loss during conversion from heat to electrical current, solar ponds may not
yet be market competitive as a means of electrical production Yet for certain projects such as
desalimzation, which require heat rather than electrical power losing no energy to conversion,
they may 1 fact be highly cost-effective

An Israel1 project proposes construction of solar towers with heliostat fields at the Dead
Sea Works or the Jordan Potash facility The feasibility of solar towers was first demonstrated 1n
1976 at the 10 mw electric generating station 1n Daggett, Califorma The Daggett facility uses a
72-acre field of murrors to concentrate sunlight at the top of a central tower and generate thermal
energy from the sunlight to heat steam that then powers electricity-generating turbines Similar
smaller projects exist in Israel, mcluding the Weitzman Institute’s solar facility

Some analysts believe that solar power towers have relatively low net useful energy yields
and are expensive to build Indeed, while their impact on air and water 1s low, solar energy
stations require large areas of land for solar collection Moreover, the desert biomes 1n which
they are often built usually lack the water needed n the cooling towers to re-condense spent
steam At the same time, new designs and mnovations could make these towers economuically
competitive

Photovoltaics might also be mntegrated into new regional solar projects With the upscaling
of U S projects based on this technology (most notably the recent Envron/Solarex 100 mw
Nevada jomnt venture), there 1s a sense of optimism regarding feasibility With significant
economies of scale 1n place, costs can be reduced sufficiently to compete with more conventional
technologies The advantage of photovoltaics 1s its ability to generate meamngful quantities of
power independent from a central grid This holds clear advantages for the more rural and
remote districts of Jordan and Egypt, even if for the foreseeable future there will be a need for a
back-up power source (e g , hybrids, using wind or standard diesel turbines)

The use of solar power cells could be Imuted by msufficient amounts of cadmium and
gallmm What’s more, without proper pollution control, the manufacture of photovoltaic cells can
cause moderate water pollution from chemical and hazardous wastes Therefore, peace projects
should remamn small-scale, focusing on overcoming these difficulties so that the region may
become a world leader in environmentally benign solar power

Geothermal energy Geothermal energy can be explonted i two ways—by tapping the heat
of underground geological formations, or by harnessing direct hydrothermal power Despite 1ts
environmental merits, however, geothermal power 1s not a panacea For example, only about 1
percent of total potential hydrothermal energy can be used and converted to electricity

For geothermal energy to be successfully generated, a temperature threshold no lower than
100 degrees Celsius 1s required Geothermal potential 1n Jordan appears limited at present to a
series of hot springs, primarily mn the Dead Sea region, whose combined flow 1s 2000 m® per
hour Jordan has planned a pilot plant that would entail drilling deep wells 1nto the hot dry rock
Injected water would then be heated during transit through the fractures, and the emerging steam
would be harnessed to turn turbmes Such a plant could be operational within a few years at a
cost of $1 6 million



Israel’s Ormat Corporation has become a world leader in geothermal technologies, although
wronically, 1t has established no facilities 1n Israel The Ormat system does not use steam turbines,
but mvolves a closed circulation system whereby steam 1s recondensed into water and remjected
mto the hot rocks This method essentially eliminates the release of underground pollutants and 1s
capable of producing energy at relatively lower temperatures than other systems

F2 Sustamnability and Privatization Considerations

The environmental and self-sufficiency merits of solar energy are self-evident, and hardly
need elaboration The environmental advantages of geothermal power sources are also well-
documented As no fuel is burned, there are practically no emissions with steam units (at most,
releases of trace quantities of natural sulfur, H,SO, and silicon) and none associated with the
Ormat closed system What’s more, neither contributes meamngfully to greenhouse warming
through gas emussions Aesthencally, the smaller scale and lack of smokestacks make geothermal
plants less conspicuous 1 natural landscapes

It 1s worth mentioning that because of the relatively modest costs of establishing small and
medmum-sized solar and geothermal plants, they may offer the most promising area for
entrepreneurial participation 1 regional energy schemes Funding of regional interconnection
should include “buy-back” requirements to provide additional economic incentives For stance,
in Israel, the opening of the National Electric Company grid to private generators has created
small solar imtiatives on desert kibbutzim There 1s also greater justification for providing market
subsidies to renewable energy projects than for other technologies that weaken the balance of
trade and have harmful environmental impacts

G Canals
G1 Project Descriptions

Proponents cite numerous benefits associated with thewr canal proposals, but the present
context 1s limited to a brief review of their implications for generating power According to
Jordaman proposals, exploiting the 400-meter elevation drop between the two seas, the Red Sea-
Dead Sea Canal would produce up to 360 mw of power per year Infrastructure would include
pump stations, 220 kilometers of pipeline (1n addition to the open canal), four reservoirs, and
four hydroelectric stations Israel estimates that the potential power generation capacity from
three power stations each m Saud1 Arabia, Israel, and Jordan would generate 600 mw of
electricity A Trilateral Commuttee report from Israel, Jordan, and the U S 1nserts a
desalimzation component 1n the proposal

An Israeh proposal for a Mediterranean Sea-Dead Sea Canal would convey Mediterranean
seawater from Haifa to the Jordan Rift Valley, where 1t would be desalinated in reverse osmosis
plants, making use of the hydrostatic energy created by the elevation difference The 800 million
m’ of desalinated water produced yearly would be stored for drinking i a new lake to be created
in the Rift Valley The “Med-Dead Canal project,” as this venture 1s known, while designed to
be self-sufficient, 1s not expected to produce excess energy

An alternate Israell Med-Dead Canal proposal, designed primarily to produce hydroelectric
power, would carry water from the Mediterranean Sea near Qatif to an 800 mw power station at
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the Dead Sea This project would entail two stages a filling stage of 17-20 years, during which
the Dead Sea would be restored to 1ts pre-1930 level and electricity would be produced at 2,000
mullion kwh/year, and a steady state stage, during which flow to the Dead Sea would be reduced
to maintain an elevation of -390 5 meters and electricity production would be 1,300 million
kwh/year

G2 Sustamability Considerations

Economusts and environmentalists have raised numerous questions about the wisdom of
these massive canal proposals and their ultimate benefits Salient 1ssues mclude particulate air
pollution during construction, seismic risk, mterference with wildhife, groundwater contamination,
discharge of desalinated waste streams, modified water levels, and chemical composition of the
umque Dead Sea waters Impact assessments have yet to be prepared and are of course
particularly important 1n projects with such broad geographical scopes and potential implications

H  Yarmuk Dams
H1 Project Description

Construction of two dams on the Yarmuk River was mncluded as part of the water resources
agreement 1n the Jordan-Israel Peace Treaty Given both parties’ commitment to expeditious
implementation of all provisions 1n the treaty, this project 1s most certainly on the fast track
Hence 1t 1s unfortunate that relatively little data 1s available concerming the dams themselves

The Yarmuk River flows west unti 1t meets the Jordan River A thumbnail description of a
$300 million dam complex at Magarin, 20 kilometers north of Irbid, has been published by the
Jordaman government The dams, creating a 225 mullion m? reservorr, are primarily designated
as water supply projects, and not hydroelectric facilities Nonetheless, the 140-meter-high,
concrete-covered complex will generate 15 mw of power Construction 1s expected to take four
years, and donors meetings have been held as early as 1988

H2 Sustamability Consideration

The long-term benefits of dams are mncreasingly denounced, given the extended tiune
horizons used 1n environmental impact statements Indeed, the only major project of this type in
the peace region, the Aswan Dam, 1s the subject of much criticism due to the mmpact 1t has had
on agriculture, sand deposition 1 the Mediterranean, beaches, and fishing Beyond the
conventional damage caused by hydroelectric dams (lost recreational resources, silting, etc ), the
location of the Yarmuk dams along the Syro-African Rift Valley raises questions about the
potential for earthquakes and the impacts of resulting floods

1 Conclusiwon

Table 1 summarizes the projects reviewed from the perspective of sustamnability It 1s
unlikely that any sigle project will offer a sustainable panacea for the region’s energy needs As
a general rule, projects deserving fast-track support mnclude those that both contribute to long-
term energy independence and are environmentally friendly Interconnection of electrical
networks, development of oil pipelines, and expansion of solar and geothermal sources are

10

e

12



preferable, using these lumited criterta A burden of proof preventing implementation of
potentially destructive projects such as dams and canals should be n place until detailed and
scientifically reviewed environmental impact assessments prove otherwise

It 1s important to emphasize that none of the projects surveyed in this report have been
adequately addressed from an environmental perspective Given the role that tourism 1s to play mn
the region, 1t 1s crucial that international donors make future support contingent on systematic
preparation of environmental impact assessments, both for mdividual projects and for the
cumulative impact of projects for each sub-region (e,g , the Gulf of Agaba) An mstitutional
forum for regional oversight capacity should be established that includes participation by
competent NGO professionals and independent scientists

With o1l prices low n mternational markets, alternative energy development has receded 1n
recent years Yet, even recent history shows that the fossil fuel market 1s subject to vast
fluctuations, and that m the long run prices will rise precipitously Common sense therefore
dictates the need to diversify fuel sources and suppliers In countries with practically no domestic
supplies, this need presents an opportunity to seek out relatively bemign sources of energy (e g ,
natural gas or South African coal) More important, 1n preparing for the eventuality of higher oil
prices, 1t would be wise to direct resources toward expanding infrastructures and exploring pilot
projects that create the capacity for using locally available and renewable energy resources

As 1s often the case, the large number and variety of peace projects on the table suggest a
supply-side approach by governments m question However, in considering their overall energy
portfolios, countries must examine demand-side options as well Opportunuties for cogeneration n
industrial facilities, programs to improve energy efficiency in commercial and residential sectors,
and diffusion of available solar technologies may reduce the need for building massive projects
that threaten to damage the competitiveness of the region as a center for mnternational tourism

As a result, 1t 1s important that strategic decisions 1n the field are not made solely by
engineers, whose professional bias tends to support construction of the power plants they so well
know how to build, without a parallel commitment to energy efficiency This 1s certainly
analogous to the case of highway construction, where mvestment 1 public transportation rarely
reflects its actual economic and environmental superiority In the case of the peace region, where
all countries have a relatively low rate of motorization, mvestment in public transport might
prevent the geometric growth 1n car ownership that would otherwise accompany new societal
prosperity, thereby softening future demand for polluting petroleum products

There 1s little doubt that competition has the potential to improve the efficiency and the
performance of the energy sector in the Middle East From a strictly environmental perspective,
the success of economic mcentives 1n Germany and more recently 1n the utilities sector of the
Umnited States suggests that market forces can be harnessed for net environmental gan

While some projects more readily lend themselves to private sector mvolvement (o1l shale
development, o1l refineries, and solar and geothermal power), each requires a corresponding
mvestment to expand regulatory capacities Without clear regulations, strong mstitutions to
oversee them, and meanmngful sanctions for violators, expanded energy development, particularly
if driven by the private sector, will have negative environmental impacts
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Table 1

Summary of Proposed Peace Region Energy Projects

Project Countries Cost Contribution to Negative
(million $) Energy Environmental
Independence Impact
O1l Refinery Expansion Jordan 500 No High
Egypt 4 000 Yes High
Electrical Supply Jordan/Egypt 150 Yes Medum
Interconnection Israel/Palestine 100 Yes Medium
5 country 508 Yes Medum
Oul Prpeline Irag/Jordan 1,400 No Medium
SA J,I,L NA No Medium
01l Shale Jordan NA Yes High
Israel NA Yes High
Solar Israel NA Yes Low
Jordan 1 Yes Low
Geothermal Jordan 16 Yes Low
Israel NA Yes Low
Canals Red-Dead 3000 Yes High
Med-Dead #1 3 500 No High
Med-Dead #2 High
Dams Jordan 300 Yes High

An objective of environmental NGOs from the peace region should be to promote
alternatives to conventional supply-side solutions Demand-side management, conservation,

regional mterconnections, and preferences for renewable energy should constitute the focus of
regional efforts A strong environmental framework for energy that encompasses environmental
impact assessment 1n the plannming process, progressive laws, and sound enforcement needs to be

integrated 1nto the development process, 1f sustainable development 1s to be achieved
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APPENDIX 1: PROPOSED ENERGY PROJECTS

1) Agaba Thermal Power Station (ATPS) - Jordan

The aim of this project 1s to help meet anncipated power demands at
the beginning of the next century and to prepare the Jordanian power
system for its role mm regional interconnection projects

ATPS 1s located 19 km south of Agaba city towards Saud: Arabia, at
35m above sea level Stage one of this project, already completed, entailed
the construction of two oil fired steam wmts, each 130 MW. Stage wo
(presently seeking funding, to be in service by 1997,) and stage three (not
yet begun, to be in service by 1999, ) with each to include construction of
two 130 MW steam power units buming heavy fuel o1l (4, pl9)

Project components of stages two and three will include construction
of a boiler island, a turbo generator 1sland, civil works and a heavy fuel oil
storage tanks 1sland (4, pl9).

Both stage two and three are estimated tc cost US $210 mullion each
(1994 prices) and shouid be completed by 1997 and 1999, respectively
Feasibuity studies have already been completed (4, p20)

2) New Oil Refinery in Aqaba - Jordan

At present the exwsting Jordanian refinery has a maximum capacity
of 100,000 barrels/day, whereas Jordaman demand beyond the year 2000
1s expected to double to over 6 million tons/year (4, p24)

The new refinery will have a capacity no less than 100,000 b/d plus
auxithary units such as gasohme production, upgrading and cracking units
Surplus o1l will be exported (4, p24)

The cost of the project 1s estimated at US$ 500 mmlhon The project 1s
currently under study. Implementation time 1s 1996-2000 (4, p24).

3) Interconmnection of the  Electrical Networks of Egypt, Jordan,
Iraq, Syria and Turkey

The benefits of such a hnk-up would be substantial due to
differences in peak load demand, major differences in the marginal costs of

the diversified energy pool and reduced spinning reserve and emergency
back-up capacity needs (1.5, p4)

Potential challenges of project implementation include the need for a

regional orgamzation representing relevant utihty companies, forcing
previously belligerent countries to agree as to the form and composition of
this entty and a formula for sharing accrued benefits Furthermore,
operatnonal system control at the national level must be stable to be fair to
all and permit imterconnection Lastly, the financial situation of some
utilines 1s such that 1t may affect thewr ability to meet commercial
obhigations under a regional agreement

1
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Although the project will require high voltage transmussion lines and
substations spanming vacant and land, 1t would require little resettlement
or destrucuon of forests

A) Egypt-Jordan Interconnection’

On the Egypuan side this project would entail 500 kV transmussion
imes 40 km in length from the Suez substation to the Oyoun Moussa
thermal power station 1n Sinai, an underground cable of 2 km crossing the
Suez, 250 km from Oyoun to a new Taba substaion Egypt would also
cover the costs of tms new Taba substauon (500/400/220 kV, 1x750 MVA
- 1x500 MVA) (3, p58)

The costs of a 400 kV submanne cable, 13 km in length, crossing the
Gulf of Aqgaba, would be shared by both sides (3, p58)

Jordan would be responsible for a 400 kV transmssion line of 10 km
length from the Gulf of Aqaba to the Agaba Thermal Power Station (ATPS)
and construction of the ATPS (see above) (3, p59)

This project will be of great economic benefit to both sides by
allowing for an energy transfer of 130-400 MW in both directions and by
providing support in emergency conditions The project will also bring
forth savings of 100 MW in the generation capacity of gas umits 1n Egypt
(costing US$ 32 milhon) and 130 MW steam units 1n Jordan (costing US$
126 mllion).

Costs are esumated at 150 million, financed by the Arab Fand for

Economic Development This project should be completed by 1997 (3, p59-
60)

niry nter.

To accomplhish interconnection, tie hines of 400 kV must be
established between the followng,

Aleppo, Syna to Buecik, Turkey - 124 km
Crzre, Turkey to Kezek, Irag - 129 km
Qaim, Iraq to Der Zor, Syra - 165 km

Adra, Syna to N Amman, Jordan - 210 km
Furthermore, reinforcement of existing networks 1a participating countnes
must take place as follows:

Jordan - 40 km
Synia - 480 km
Turkey - 28 km

Lastly, switching statons 1n particapating countnes must be established as
follows

Jordan - one

Syna - five

Irag - two
Turkey - two (3, p60)
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Once completed, this project will allow for savings mn reserve
generating capacity in the order of 2000 MW, on the basis of reducing the
reserve margin of the five countries by 5%. It should also reduce
operation and maintenance costs for each country involved (3, p61)

The project 1s estimated at US$ 200 mullion, to be financed by the
Arab Fund for Economic and Social Development. Additionally, each party
state will bear the costs of its own components (3, p60) The project will
be divided mto two phases The first, to be completed in 1998, will
connect all countries except Iraq The second phase, to be accomplished by
2002, will connect Iraq to the loop via Syna and Turkey (3, p61)

Icon n_- ge

Stage one of this project was to establish interconnection between
the five countries at 300 MW, The objective of stage two 1s to increase the
interconnection capability to 600 MW (except between Turkey and Iraq
where interchange capability 1s at 800 MW already), and to provide
inproved operation security A necessary precursor to this stage 18 a2
thuird 400 kV circmt from the ATPS generating staton to the Amman North
substation, a distance of 345 km (4, p20). The project itself will then entail
construction of a second 400 kV interconnection from the Amman North
substation wmn Jordan to the Maraba Substatton in Syma (4, p2l1)

Total cost will be US$ 308.8 mulhon, to be divided between Syra and
Jordan. A feasibility study has already been accomplished and project
implementation should start 1n 2002, to be completed by 2005 (4, p22)

4) Arab Meshreq Interconnection

The Arab Meshreq, consisting of Egypt, Bahran, Iraq, Jordan, Kuwait,
Lebanon, Oman, Qatar, Saudi Arabia, United Arab Emirates and Yemen, has
a considerable mix of energy resources varying from hydro resources to
abundant fossil fuel reserves Interconnection of the countries would
potentially reduce load probability loss from 02 to 002 days per year,
would decrease the reserve margin from 21% to 13 5%, and facilitate
energy back-up mr ecach of the systems without adverse effect on other

systems. The cost of such a project, to be operational afier the year 2000,
1s estmated at US$ 2,500 million (3, p63)

Further interconnection projects imnclude The Arab Maghreb countries
(North Africa) and a Mediterranean Power Pool (3, p68)
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5) Interconnection Expansion - Israel and the Occupied
Territories

At a 1991 conference in Cairo on the subject of expanding
interconnection to include Israel and the Occupied Territontes, the Egyptian
Mmmster of Energy approached the European Community to organize and
fund a feasibility study In 1993 consultants from Austria and Germany
(Verbund-Plan GMBH and Lahemeyer International), undertook a
comprehensive cvaluation of all techmical and economic facets involved in
linking the electrical systems of Jordan, Egypt, Israel, and a Palestinian
Self-Government Authonty from 1995-2010 The report, now under
revision, was submutted in May 1994 (3, p70)

As descnbed above, presently the governments of Egypt, Iraq,
Jordan, Syna and Turkey have agreed to Lk grids Including Israel and
the Palestinian Authority in this linkage, as proposed within the
framework of muftilateral negotiations conducted under the Madnd
Conference umbrella, would clearly lead to greater cost efficiency for all
parties imnvolved (14, pl)

According to World Bank estimates, a hnk-up of 400 kV gnds
between Israel, Jordan, Egypt. Lebanon and Syma (including survey and
feasibility tests, planmng and umplementation,) will cost US $200-300

million (1, p4) (This entails approximately 500 km of electricity lines at a
cost of US$ 05 - 07 nmullion per every km of a 400 kV hng),

A 400 kV/500 kV Network Along the Mediterrapean

This project would entail constructton of a double crrcut
transmussion hine and substations which will connect the existing 500 kV
grid of Egypt with Israel via a 400 kV lmne form El Ansh to Zafit Such a
transmussion line would offer the shortest connection between the load
centers of Egypt and Israel This project would supplement the existing
line from Suez to Taba, Agaba, Amman Jerusalem and Zafit, only the new
line would be substantally shorter

Completton of this project relies on Egyptian plans to hnk El Arnish to
the Egypuan system early m next century (135, p5)

rthern E f th
At the Northern end of the Gulf of Aqaba, Egypt, Isracl and Jordan
converge withmm a 50 km radius At this ideal point, several options exist
for interconnectnon, all of which would entail the extension or constructon

of substations, which would include transformers and telecommunications
equipment (1:5, p5)

)oq
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Option 1 Erect a 400 kV transmission line through Israel from Taba
to Agaba and then connect in Israel through al6l kV line from Eilat either
to Taba or Agaba or to both

Option 2 Erect a submarine cable instcad of a transmission hne from
Taba to Aqaba (15, pS)

Option 3 Construct a double circuit transmussion 400 kV line, one
circuit to connect Taba with Agaba, a second to extend from Taba to Eilat
and continue from Eilat to Agaba

At the present time, Egypt and Jordan have already agreed to
proceed with the submarine cable With the peace process, these plans
could change

C Interconnection of Isragli and Jordaman Load Centers Construction of a

double circuit transmission line 400 kV with one circuit connecting
Amman southward to the Zafit substation belonging to the 400 kV Israel
network, and a second circmit hinking Amman south with a substation to be
erected close to Jerusalem and continming from there to Zafit As an
alternative, both circuits could lead to the substation near Jerusalem and
continue to Zafit (1, p7).

Interconnection would provide a strong kV hine from Egypt to Israel
mn heu of other domesuc connections (such as from the load center in Cairo
to El Ansh and the 400 kV backbone from Eilat to load centers i Tel
Aviv)

According to the Israel report, extension of the ATPS - stage 2 would
be necessary to provide the additional capacity needed to permmt power
export to the Palestinian Authority in the event of interconnection with
Israel and the Occupied Termtories

D mmmmniumﬂ_uﬂmﬁmnm_mugmssmﬂm
Authority N rks En the D

This project mvolve consu'ucuon of 50 km of 161 or 132 kV
transmission lines comnecting the IEC substation to the JEA substation at
Chor Saft via Wadi el Hasa, the extension of related substations with line
feeders for the interconmection link, the erection of an auto transformer in
one of the two countries, and the installation of related telecommunications
equpment This project will yield addiuonal safety of supply for the
remote Ghor area, especially Ghor Safi which 1s connected as a double
circurt t-off to the natonal gnd (1 5. p7).

ansmission hn m El sh ] vi

This Iine would hnk El Arish on the West Sinar coast with the
Palestinijan Autonomy in Gaza The project will entail construction of 80
km of 400 kV lines from the El Ansh Steam Power Plant to Gaza However,
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the line will be operated at 200 kV until El Ansh is connected to the 500
kV gnd m Egypt

A new substaton i South Gaza will need to be erected which can
also be connected to a 161 kV substatton in the Negev

This system will serve as an alternative power system for the
Autonomy, replacing an existing system which operates only at 20 kV
The system will also provide a second HV feeding pomnt for the sub-
transmmssion system in Gaza, which is preseatly supphied from only one
substation within Gaza and from eleven outside feeders of 22 kV  Lastly,
this project would cnable exchanges between Israel and the local Sinar
network (1.5, p8)

However, this project can only work if surplus generation capacity 1s
in Egypt.

6) Sharing Plant Capacity at the Northern End of the Gulf
Jordan's thermal power plant will play an mmportant role to boost
voltage and provide reactive power for the transmussion system since the
closest puissant power plants will be situated mm Ayoun Musa in Egypt,
Rutenberg 1n Isracl and at thc Hussein Thermal Power Plant Station in

Jordan An Agaba power plant can be extended and operated according to
maximum effectve criteria (1.5, p6)

7) Iraqi- Jordamian Crude Oil Pipeline

The demand for ol products in Jordan exceeds 3 mullion tons per
year at present This amount 1s mmported by overland trucks, imposmng
safety and environmental hazards The goal of this project 1s to supply
Jordan with 1ts basic energy requirements (including 100k b/d for the
Zarka refinery (JPRC) and 150K b/d for a future refinery and industries in
Aqaba - see below) through construction of a 950 km long, 48" diameter
pipechine with pumping stations in Jordan and Iraq This pipeline could also
be used to export Iraq: o1l through Jordan at 1 mullion b/d (4, p22)

The project will cost US $1 4 bilhon ($1 bilhon in Jordamian termory,
304 bilbon mm Iraqi) The project 1s presently under study and
construction should begin 1n 1996, to be completed by 1998 (4, p23)

8) Fuel Transportation System to Western Europe

The Middle East houses two-thirds of the world's oil reserves, most
of which 15 located 1n Western Saudi Arabia, Kuwait, The United Arab
Emrates and Iraq Syna and Egypt have munor stores and also export.
Currently, most o1l 1s sent through a pipeline to the Red Sea and from there

it 15 exported via the seca by supertankers that can hold up to 300,000 tons
of o1l ecach

6
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As of 1992, 26 5% of the Middle East's o1l was exported to Europe In
fact, Western Europe alone imports 204 mullion tons from the Middle East
annually, or a total of 680 super tankers (1.5, pl1) To reach Western
Europe, tankers leaving from the Red Sea must travel etther around Afnca
or through the Suez Canal. Israel has proposed the construcuon of a
pipeline to carry oil from its countries of ongie 1o a port on the Eastern
Mediterranean and from there by tanker to Europe directly (1 5, pl0)
Such a plan would reduce costs by reducing the number of days at sea

While several pipelines exist with a total capacity of 290 mmihon
tons, only half are currently in use The exasting prpelines include

1; Tapline pipeline crosses North Saudi Arabia, Jordan, and the Golan
Heights across Zidon, This hine, thurty inches i diameter, can carry 25
mithon tons per annum if utilized However, 1t has not been used smnce
1967 and requires repair

2) Yanbu pipeline traverses Saud: Arabia and ends at the Red Sea
export terminal, Annual capacity 75 milhon tons

3) Eilat- Ashkelon pipeline used to transport ol purchased from
Egypt from Eilat to local refineries Annual capacity 55 million tons

4) Sumed Pipeline links the south Suez Gulf oil fields with Sidi Karir
next 10 Alexandria to the Mediterrancan shores Annual capacity 80
million tons.

Sy Histonc IPC hine onginating i the Iraq: o1l fields along the Guilf
shore, crossing Jordan and Northern Israel towards Haifa This line sphis
in the Tartar Gulf region crossing Syna for the Tartus Port Currently not
operable Annual capacity 70 mltlion tons

6) Iraq:-Turkish Line runs from the Dortoil port in Turkey along the
north eastern nm of the Mediterrancan  Cunently not operable  Annual
capacity 80 mlhion tons (1 5, pl3)

On the basis of trying to use as much existing pipeline as possible
Israel proposes to use the Tapline pipelmne, stretching it from Irbid, Jordan
through Emek Israel 10 Haifa, a distance of 170 km. Repairs on the 1,400
km of exisung hne would also be necessary The origmnal capacity would
also have to be increased from its present 25 pulhion ton per annum which
15 too small in relation to the potential economic opportunmity

The Yombo Pipeline i Saudi Arabia would also be extended to the
Gulf of Eilat and from the mountains of the western coast of Saudi Arabia
to Agaba, and from Agaba to the Eulat Katza hine This proposal 1s himited
by the Katza hne's small capacity of 45 million from which Israel's
consumption must be deducted (15, pi3).

Each alternative will require imvestments in Israeli port terminals in
Ashkelon and Haifa to prepare them for handling such activity

The price of transport around Afnca is US$ 20 per ton From the
Eastern Mediterranean to Western Europe, transportation would cost only
US$ 6 per ton - a profit of US$ 12-14 per ton, divided between countries

=
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involved 1 the pipeline project and the compames investing wn 1t
Assumnng that total volume in such a project will be 50-75 mull tons/yr
(mintmal consumption scenario), total income from such a project would be
US$ 600-1000 mullion annually (15, pl5)

Despite the potentially large economc advantage mn developing such
a pipeline, some quantities of o1l will mevitably continue to travel to
Europe through the Suez Canal anyway Egypt can also change the
calculatton by lowering the fee it imposes for crossing the Suez (The price
component of crossing the Suez currently constitutes more than 50% of the
transportation cost to th¢ final destination) Furthermore, a secunty
coefficient must be figured in, in case a decrease in the demand for o1} or
an o1l cnsis anses  Furthermore, Iraq's international relationships are
bound to improve and 1ts existing pipebnes will return to economcal
operation (1'5, pl5)

9) Export Oriented Refineries - Egypt

Egypt plans to establish 3 modern, export-onented oil refineries,
located at Sidi Knr, Suez, and Port Said, capable of adapting to international
market guahty and quanuty fluctunations They will be designed to
produce "environmentally-friendly products with proven export potenual "
Primary service will be to regional markets (3, p74)

Sih Knr Refinery (Mediterraneap Coast) - Cost: US$ 15 Billion
Planned capacity of 100-120 thousand barrels per day (b/d) fed from

Libyan crude - Sumed crude pipehine It will produce all major petroleum
products (3, p74).

Suez Refinery - Cost US$ 12 bilhion

Planned capacity of 100 thousand b/d fed from Gulf crude It will produce
all major petroleum products (3, p75)

Port_Said Refinery - Cost US$ 1 billion
Planned capacity of 80 thousand b/d fed from Gulf and Egyptuian crude It
will produce all major petroleum products (3, p75)

10) Refinery Upgrading - Egypt

Egypt hopes to achieve higher international product quality
standards through the upgrading of existing refineries by installing new
secondary processing faciliies  Attention 1s also focused on facilitating the

"phasing out of lead in motor gasoline" and reducing the sulfur level of gas,
fuel and diesel o? (3, p76)

Proposed are three fuel o1l cracking umits of 30,000-40,000 b/d each,
for development 1n Suez and possibly Cairo and Alexandna Cost 18
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esumated at US$ 1.5 hilbon Feed stock supply will consist of fuel and gas
ol from Egypuan refinenes Products will include Naptha, gasoline, jet
fuel, diesel fuel and Propylene (3, p76).

Financing will be by pnivate 1nvestment, international institutions
and national and nternauional banks (3, p77)

Furthermore, gasoline upgrading units (1somerization units) are
planned for Cairo and possibly Suez and Alexandnia, each with a propased
capacity of 1000-1500 tons/day each These will produce unleaded
gasoline - LPG gas o1l Esumated investment 1s 300 million dollars

Financing will be by national and international banks, suppliers and
contractor's credit (3, p77).

11) Petrochemical Projects - Egypt

Long term prospects of growth in worldwide demand for
petrochemical products appear bright, especially in developing markets
The Egypthan petroleum section plans to maximze the economic utthzation
of prumary feed stock (natural gas, condensates, and naphtha produced for
Egyptian refineries) for the production of secondary feed stocks required
for petrochemucal productton (3, p77). Particular emphasis shall be placed
on the production of rubber products, solvents, paints, foam, wires, cables,
bottles, pipes, jerkins and films (3, p77)

The complex will have a planned capacity of 300k tons per year of
Ethylene (secondary mam feed stock for the petrochemical industry),
Propylene and Butadiene Feedstock supply will derive from natural gas
and condensates from fields in the Western Desert and Delta, and from
(pnmary feed stock for petrochemicals) from Egyptian Refineries
Products will include PVC, polyethylene, Polypropylene, Ethylene, Glycol,
Polystyrene, Butadiene, Polyammde, Plasticizers, Epoxy Resin and
Polyurethane

The cost is estumated at US$ 2 billion dollars Frnancing will denive

from investors, international institutions, banks and suppliers credit (3,
p78)

North Gulf of Suez Petrochemucal Complex

The complex will have a planned capacity of 200,000 tons/yr of
Ethylene The cost 1s esumated at US$ 15 hilhon (3, p78)

A
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12) Importing Natural Gas from Egypt and the Persian Gulf to
Israel, the Palestinian Authority and Jordan

Natural gas 1s a relauvely clean fuel with no ash or sulfur dioxide
residue, thereby reducing the arr pollution associated with regular fossil
fuels. Egypt has increasing gas reserves, producing over 9 mullion tons
yearly, mostly for domesuic use (3, pl7).

As Egypt's gas reserves increase and convenient locations for export
emerge, Egypt wil probably begin to export natural gas Recently Israel's
Minister of Energy and Egypt's Mimster of o1l agreed to implement a
project that would carry natural gas from Egypt to Israel via pipelme A
joint group of experts has been nomnated to deal with the required
measures (3, pl8)

The French company Suopregas has indicated that the transport of
natural gas from Egypt 1s economically feasible, costng approximately US$
800 mullion on the Israeh side and US $500 milhon on the Egypuan Such a
project could be operational in three years (3, pl8).

Natural gas could also be mmported from Qatar via the sea. Such a
project would require the requsitionng of a fleet of suitable ships for
transport, the construction of a port for unloading gas, and the preparation

of underground storage facilites The cost 1s estimated at US $4 billion -
operational 1n 5 years,

13) Energy  Conservation and Improvement of Thermal Comfort
mm  Existing and Future Buildings m Jordan

Between 1980 and 1985, 108, 000 dwellings were built in Jordan
and in the next 20 years Jordan will need to bwmld an addwonal 431,500
new dwellings Eighty percent of these dwellings are and will be in areas
requnng heating, chmatic control, or else they will suffer from dampness
accompanted by fungus growth (4, p26)

The proposed project will study design, construction, maintenance
and legislation 1n the field of energy and thermal comfort, leading to
mnprovements that will cut down on heating energy consumption of
exisung bwldings by 20-30% (US$ 3 7 milhon) (4, p26).

The cost of this project wvall be US$ 25 milhon with implementation
between 1995 and 2000

14) Oil Shale Exploitation
12 billion tons of o1l shale are located 1n Jsrael, 40 billion mm Jordan
Of poor quality, only 10%-20% of the shale 18 organic matenal, but so large

a deposit could nonetheless potentially fulfill the energy needs of both
countnies for a long ume (1°S, pl9)

The low cost of coal versus the high investment cost of o1l shale
exploitation makes such a project a challenge. However, if crude ou prices

10
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increase shghtly to US$ 55 per ton and US $20/bbl, then o1l shale products
will have a reasonable payoff for the incremental investment involved (4,
p27) Furthermore, invesmment in ou shale exploitation as a long term goal
makes strategic sens¢ in case fossil fuels become unavailable for economic
or political reasons

PAMA 15 an Israeh government-owned company located near the
Rotem o1l shale deposit 1n the Northern Negev Its efforts have focused on
the development of commercial technology for o1l shale derived fuel
production and the development of commercial technology for oil shale
combustion  Various methods being explored include Moving Bed
Retorting and Fast Heat Retorting.

In its report to the Casablanca Economic Conference, Israel
recommended that the two countries undertake joint projects in oil shale
exploitation which could nclude:

*evaluation of deposits and properties

*construction of a2 commercial o1l shale powered station near
various ois shale sites 1n the region nsing PAMA know-how.

*accelerated R&D activiies on retorting technology and the
construction of pilot facimes to search for less costly oil extraction process
(15, p20)

15) Demonstration Oil Shale Retorting Plant to Extract Oil and
Other By-Products - Jordan

Jordan has o1l shale reserves of over 40 billion tons from which 4
bithion tons of crude o1l and several mullion tons of sulfur are extractable
via open-pit mumng

A piot plant will be built to retort o1l shale and treat 1t for the
production of ou products at 75 b/d and by-products such as sulfur (4,
p27)

The cost of the project 1s estimated at US$ 6 mullion for
implementauon between 1996 and 1999 (4, p28).

16) Demonstration Direct Burning Oil Shale Plant (50 MW) to
Generate Electricity - Jordan

The goal of this project 1s to provide Jordan with electrnicity by using
mdigenous fuel The project requmres construction of a CFB unit to burn oil
shale and other helping umts including a turbine, generator and electncity
network (4, p28).

The project 15 estumated at US$ 112 milhion, to be implemented
between 1996 and 1999 (4, p29).

11
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17) Canals
Igr - D n
A orthern Al tive

The goal of this project 15 not to provide the counwry with excess
energy reserves, but rather to create a desalimzation plant for the
production of dnnking water that would meet 1ts own energy needs mn 2
secure, economic, environmentally friendly manner

Mediterranean sea water would be conveyed across the Northern
Valleys to a plateau above the Rift, where 1t would be pre-treated for
desalmmzation This water would then be fed by a pen stock into the
Jordan Rift Valley, where it would be desalinated in Reverse Osmosis
plants, making use of the hydrostatic enmergy which 1s avatlable due to the
400m elevation difference between sea level and the Jordan Valley The
plants would produce desalinated water which would be stored in a new
lake to be created in the Rift Valley, and a stream of brine which would be
disposed of to the Dead Sea through a lined canal, operating hydroelectric
facilines on s way (1.9, p28).

The complete project would take 14-15 years at a total mvestment of
US$ 28-35 bilhon(1:9, p34)

B) Central Alternative

This project consists of two peniods. Dunng the first pertod of 17-20
years, mor¢ sea water will be pumped through the system than can be
balanced by Dead Sea evaporanon, and as a result the Dead sea will be
raised to 1ts pre-1930 elevation level of -390.5m This period will be
followed by a "Steady State Penod" during which flow will be reduced
from 1750 to 1200 mullior cu m per year (19, plQ).

Starting at the Mediterranean, water will enter a pumping station
near Qatuf which will raise the water to elevation of +100m. Water will
then flow through an open 20 km long canal, to the Main Tunnel near
Ourim. Water will flow through the Mamn Tunnel to the Regulating
Reservorr above the Dead Sea chiffs at a flow rate of 64 cu m./sec (19,
pll) Water will then flow to a newly constructed 800 MW power station
at the Dcad Sea {composed of four 200 MW generating unmits) which wall
operate mainly dunng peak demand hours Durning the first "Filling”
period, the Power Station will supply 2000 million kwh/year, to be
reduced to about 1300 milhion kwh/year during the second "Steady State"”
peniod (19, pl2).

The project would take ten years for construction and would cost US
$1300 mullion (at 1984 prices) With interest included, the investment cost
esumate nses to US$ 1550-1800 million (1:9, pl4).

I n/ 1 Re - S
This project aims to generate 360 MWH per year by using the 400

12
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meters difference in elevation between the two sites Benefits of the
project mnclude a restored Dead Sea water level, produoction of electricity
for consumption and desahnization, and ancillary benefits, mamly manne
agriculture and resort lakes Components of the project include pump
stations, 220 km pipehine/open canal, four reservoiwrs, four hydro-electric
power stations

Water pumping will take place next to Agaba (esther on Jordanmian
territory or at an artificially conswuructed by-national gulf) and the condumit
will conunue for 100 km through one 1o three pumping phases, up to the
Arava back ndge (an elevation of +220m) (1.9, p20).

From the Arava ridge, the canal alignment will return to the
Jordanian temtory (along an elevation hne of +200m) until a width hne of
31m 1s reached. At this point the water will turn west and flow through
three Jordamian power plants with a total capacity of 600 MW  The water
will then flow towards Israel, continuing north at an elevauon of 100m,
until close to Neot Hakikar where it will flow through three Israeli power
plants with a total capacity of 600 MW  From here the water will flow
around the salt ponds of the potash works and then :nto the Dead Sea (19,
p21)

Water would be pumped 18 hours per day to mamtain a contingous
flow of 30-40m3/second 1n the canal. The project 1s slated to cost US$
1,900 billion (1988 prices) and to take eight years for construction The
project is expected to eamn an overall rate of return of only 6% per year
(including both hydroelectric components and the possible construction of
a marnmne agriculture project) Therefore the project depends om special
encouragement financing that will take into account its non-econommc
assets (19, p27)

18) Dams

The objective of this project 1s to regulate the flow of the Yarmouk
River (which flows westward towards the Jordan Ruver, directly somth of
Lake Tiberias) and to increase Jordan's share of present water supphes to
meet the nsing needs of mumcipal, ipdustnial and rngation sectors (4,
pld2)

The project entails construcuon of a 140 meter high rockfill, concrete
faced dam, a reservorr with a capaciy of 225 million cubic meters and a

15 megawatt hydroelectric umit. The estimated cost 1s US$ 300 million. At
present construction of the diversion tunnel for the dam 1s already
completed and conmstruction period of the whole dam 15 expected to be
approximately four years from the date of award of contract (4, pl43).

13
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19) Solar Energy

In the next 10-15 years sun radiation will remain a secondary source
of energy due to low fossd fuel prices Within 20-25 years, however, &
drive to increase solar share may emerge due to vanous causes wmcluding a
perceived scarcity of o1l and significant environmental concerns

The Sinai peminsula, the Israch Arava and Negev and the Jordaman
and Saudi Arabian deserts are all deep inside the global sun-belt providing
unhimited land to bwild and develop joint solar facithimes of demonstration
size, as well as joint research and trainmg centers  Solar towers with
hehostats fields could also be constructed at the Dead Sea Works or at
Jordanmian Potash Works for steam production or other uses

Another potenual use for solar power 1s the construction of a solar
pond which 1s sumultaneously a collector of solar
radhatton and a large thermal storage body The gradient solar pond
presents an attractive low cost solar collector for Jordan or Israel when
implemented 1 the Dead Sea The Dead Sea temperature reaches 100
degrees Celswus and its salinity helps to store thermal energy

Potennal applications of such a solar pond include electncity
generattion and heatng greenhouses According to Michael Gill of Israel's
Ormat Industnies, the problem with using a solar pond for such activities
other than on an experimental scale, 15 that under curremt technology
excessive amounts of power are lost in the transition from solar heat to
electricaity However, even under current oil prices, a solar pond may be
financially competitive when used for the desalimzation of water, which
requires only heat, not electncity. A further objective of the ponds 1s to
utithize Dead Sea brine mstead of NaCl as a medinm to create storage and
gradient zones (4, p25)

The cost of such a project 1s estmated at 1 mlhon, to be
implemented between 1995 and 1997 (4, p26).

20) Geothermal Energy for Power Generation - JORDAN

Jordan has limited geothermal resources existing in the form of hot
spnngs located in Ma'm, Dead Sea, Zara and Hema Their combined
discharge mto the Dead Sea 1s 2000 cu m per hour., These resources are
useful for heating medicine and for generating thermal and electrical
encrgy (4, p24).

This project aums to estabhish a pilot plant to generate electricity
using local hot springs and deep hot water as a source of heat energy. This
will entail creation of an artificial flud circulation system in the hot dry
rock to extract heat Wells will be drilled into the rock from the surface
Water will be injected which will be heated during transit through the
fractures The hot water and steam which rush out can be captured for
turning a turbine (4, p24)

14
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Total estimated cost 15 US$ 16 mullion The project 1s sull under
study, implementation should begin later this year, for completion mn 1996
(4, p25)

21) Short-Term Investments in the Occupied Territories Power
System:
The Northern Subsystem - there is an immediatc need dentified by the
Nablus municipality for 12 km of 11 kV of underground cable, 10 km of
overhead 11 XV hne, 2 20 MVA 11 66 kV substation and other
rehabihitation work Cost: US$ 45 milhon

In addition there 1s a need to expand the regional systems of all
municipalities and to increase system capacity to meet a load level of 80
MW by the year 2000 (2, p39).

- - There 1s a need to rchabilitate and expand the
system to a load level of 120 MW by the year 2000. Cost US$ 50 mulhon
(2, p3%)

Southern sub-system - Three 33 kV feeders and a new 15 MVA substation
are required in addition to other mumimum rehabilitation needs. System
expanston is also needed to meet suppressed demand Total cost - US$ 35
mullion (2, p39)

Gaza  Sub-system - Complete system must be rebuilt and expanded to meet
a load of 110 MW by 2000 Order of magmtude estimate stands at US$ 40
million (2, p40)

System_interconnection - A North to south transmission hne, possibly 400

kV operated imually at a lower voltage, 1s needed to link Palesunian
distribution compames This could be a part of regional interconnections to
allow for wade with Jordan, Israel and Egypt. The cost for the necessary
300 km of wansmission line would be 180 mullion (2 p40)

22) Long-term Investment in the Occupied Territories

Gas Turbine Peaking Capacity - To complement the base load coal steam

and md-range o1l steam capacity on the Israeli system in the West Bank.
This would probably require two 100 MW disullate fueled gas turbines,

near Atarot and Hebron Cost. USS 100 mullion

Gas-Fueled Combined Cycle System - Assuming Egypt could supply gas via
pipeline to Western Gaza, a gas fueled 2x300 MW combined cycle plant

could be constructed m Gaza to provide electricity for the occuped
territonies Excess electneity could be sold to Israel and Jordan Cost. US$
480 milhion

15
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Svstem Operating Center - A central system operation center 15 needed to
serve as a dispatching and system swiching control center for the
Palestintan transitton utihity and also as a power pool contro! pownt for the
Egypt-Gaza/West Bank-Israel-Jordan-Syria interconnection  The project

will require technical support from externa! utility advisors Cost. US§ 20
mullion (2, p4l)
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