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Enewv Prolect Develo~ment Fund Informat~on 

As part of ~ t s  maslon, the Office of Energy and Infrastructure of the U S Agencj for International 
Development (A I D ) asslsts m allevrahng, by env~ronmentally acceptable means, the supplyldemand gap m 
the energy sectors of developrng countnes To accomphsh ths, the Office of Energy and Infrastructure (EI) 
has estabhshed the Energy Project Development Fund (FUND) to provlde finanual support for prefeasibility 
and feaslbhty studm leadmg to the development and apphcahon of environmentallv-sound energj 
technologies des~gned to solve the energy problems of developmg counttles 

The pnmary objechves of the FUND are the followng 

1) To provide finanual ass~stance for prefeas~bility and feas~bhty studres that evaluate publ~c and 
pnvate energy projects m the develop~ng world w t h  pnonty on those that involve proven, 
envrronmentally acceptable and clean technolog~es, and 

2) To assst pnvate cornparues from the Umted States and publrc sector enhhes from developmg 
countnes to idenhfy and develop projects that support sustamable and env~ronmentally acceptable 
economlc development and promote U S trade and rnvatment 

ELIGIBLE PROJECXS 

The FUND can help finance prefeaslbrhty and feaslbrlrty studes to determrne the techcal ,  economrc, 
finanaal, legal and rnsbtuhonal vrab~lity of proposed energy and energy-related development projects 

PUBLIC SECTOR PROJECTS 

These projects must be publrcly-owned and operated and must uhllze some cornmerually proven or advanced 
technology E l~g~ble  projects may rnclude 

Clean coal technolog~es 
Energy convers~on 
Advanced electnc power generabon 
Advanced energy transmrssion and drstnbuhon 
Energy related envrronmental control technologres 

PRIVATE SECI'OR PROP3Cl'S 

These projects must be owned or operated by the pnvate sector and may ~nclude 

Pnvate power plants and other energy faul~bes 
h v a t e  leasrng and rehabdltabon of energy faulrhes 
Contractmg out energyluhhty funchons 
Pnvatnahon 
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ELIGIBLE APPLICANTS 

To apply to the FUND, the Applrcant must be 

1 A U S company wth  a controllrng ownershp rnterest of not less than 51% held by U S 
ubzens, such as energy and envrronmental equipment supphers, engrneenng firms, uhlrbes 
and thew subsrd~anes, and pnvate power developers 

2 A publrc agencj or other publrc sector enbty from a developrng country worhng with U S 
compames 

The FUND may share with elrgrble appl~cants up to 50 percent of the cost of prefeasrbrlity and feasrbrlrty 
studm Applicants must prov~de wntten documentahon that the remamng amount wll  be avadable from 
other pnvate or public sources 

PROJECT FUNDJNG PROCEDURES 

To apply to the FUND, interested p d e s  should follow the procedure described below and ~llustrated rn the 
flow chart (F~gure 1) 

After obtarmng the FUND applrcahon form, interested p a r k s  should contact the OFfice of Energy and 
Infrastructure to obtarn advlce about the elrglbrlrty of thar  proposed project, and how to fulfill the apphcahon 
reqrurernents 

Havrng completed the Apphcatron, interested part~es should submrt (5) copres of the completed Applrcahon 
to the Fund Admrrustrator (Pnce Waterhouse) at the address below The Fund Admrmtrator, w t h  approval 
of EI, will establish a Techca l  Revrew Panel, whch will revlew the Applrcahon The Fund Admrmtrator 
will be responsrble for all formal comrnumcahons wth  the Applrcant Proposed apphcahons wl l  be 
evaluated usrng the evaluat~on cnterra set forth heran 

The Office of Energy and Infrastructure wll  announce the awards to successful Applrcants The number and 
srze of awards wll  be subject to the avarlabrlrty of funds After award, the Applrcant will enter rnto an 
Assrstance Agreement with Pnce Waterhouse Pnce Waterhouse wll dsburse funds and momtor progress 
of the proposed achvrhes In accordance with the executed Assistance Agreement 

The Applrcant wdl undertake the prefeasrbilrty or feasrbrlrty study accordng to the schedule, scope of work 
and budget agreed upon The Fund Admrmstrator wll h b u r s e  funds based on a progress schedule, the 
recerpt of delrverables and submrttal of acceptable rnvorces Elrgrble study costs are defined m the Assistance 
Agreement and will be In accordance w t h  A I D procurement regulahons and gludelines Generally, the 
final 25 percent of the m o m s  from the mJND for each project wli be released only after acceptable delrvery 
of the completed study and submlss~on of the necessary rnvaice 
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APPLICATION EVALUATION CRITERIA 

Generally, an appl~cabon to the FUND must propose a commerually proven and environmentally sound 
energy project that supports sustamable economlc development, mimmlzes envlronmental Impact and 
promotes U S trade and Investment rn developrng countnes 

Appl~cants, ~f poss~ble, should have pnor and current expenence wth  des~gmng, manufacturing, construchng, 
developrng, mplementrng, operabng, andlor owrung the type of project they propose to develop w t h  the 
support of the FUND Pnor rnternahonal andlor U S expenence e preferred The proposed project should 
provrde an opportunrty for the export of U S goods and servrce. m the course of the project development, 
mplementatron and operahon Small and mmonty-owned busmesses are s p a a l l y  encouraged to apply to 
the FUND 

An effort wl l  also be made to support projects m each of A I D 's geograpluc regrons Asla, Eastern Europe 
and Near East, Eastern Europe and the Newly Independent States, Latm Amenca and the Caribbean, and 
Afnca 

The evaluatron IS based on cntena for (1) basrc threshold reqlurements, (2) project charactenstxs and (3) 
prefeas~brl~ty or feas~bll~ty study charactensbcs RegarLng the proposed project, the evaluahon wll  consrder 
~ t s  unpact on economrc development, the env~ronment and U S trade and mvesbnent, the techrucal and 
finanual soundness of the project and Applicant, the expenence of the Applicant and related part~es wth  
s~milar projects, and the potenbal for the actual unplementatron potenhal of the project RegarLng the 
prefeas~brlrty or feasrbrlrty study, the evaluahon wll focus on the study organrzabon and scope of work, 
avarlabrl~ty of cost shanng, the study schedule, and the expenence of the Applicant and study team members 

The Threshold Cntena are lsted below to assrst potenbal applrcants determrne the basrc elrg~brl~ty of then 
projects 

All applicants and applrcabons must meet the followng threshold cntena 

Applicant must be a U S company wth  a controlling ownerslup rnterest of not less than 51% held 
by U S ubzens or a public agency from an A I D -assisted countnes that 1s worlung w t h  a U S 
company 

0 Proposed project must, at a mrmmum, meet the env~ronmental standards of the Internabonal Bank 
for Reconstruchon and Development (World Bank) and of the host country 

Proposed project must be for a commerually proven technology and env~ronrnentally acceptable 
energy acbvity 

0 Applrcant must have a specific project s ~ t e  m an elrg~ble country 

0 Applrcant must prov~de a t  least 50 percent of the cost of the prefeas~brlrty or  feas~bll~ty study 

PROJECT AND SI'UDY CRITERM 

Once an Appllcatlon meets the Threshold Cntena, the proposed project and the prefeas~bd~ty or  feas~b~lity 
WIN be evaluated agarnst add~bonal cntena, wtuch can be found m Attachment A Evaluat~on Cntena 
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=RE TO OBTAIN FURTHER INF'ORMATION OR C'LARmCATION OF APPLICATION 

Interested parhes may obtrun addhonal ~nformabon and ass~stance wth  the Apphcahon requirements and 
procedures of the FUND from the followmg locat~on 

Energy Project Development Fund Telephone 703-875-4052 
A.1 D Oflice of Energy and Infrastructure Fax. 703-875-4053 
R&D/EI, Room 508, SA-18 
Washmgton, D C 20523-1810 

WHERE TO SEND APPLICATIONS 

AppLcants should send one (1) onpnal and four (4) coples of completed appllcabons to the followmg address 

Mr Karm Rahbam Telephone. 202-296-0800 
Fund Admrnlstrator Fax. 202-296-2785 
Energy Project Development Fund 
Pnce Waterhouse 
1801 K Street, N W 
Washmgton, D C 20006 



11. 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 I D Office of Energy & Infrastructure Fax 703-875-4053 
R&D/EI, Room 508, SA-18 
Washmngton, D C 20523-1810 



E n e m  Project Develo~ment Fund Instruct~ons 1 

Please complete your appllcahon by provldmg the do rmahon  spec~fied below Follow thls o u t h e  In 
organlvng your appllcahon and append addihonal mformahon as necessary Also, complete and submlt the 
Apphcabon Cover Sheet (Attachment B) and the Certdicahon Form (Attachment C) 

Submlt one (1) orqpnal and four (4) coples of the completed appllcabon to Pnce Waterhouse, the Fund 
Administrator, at the address provided above 

If you need addhonal mformabon or clar~ficatlon about he requ~rements and/or procedures of the FUND, 
contact the Energy Project Development Fund at  telephone number (703) 8754052 or fax number 7034754053 

NOTE. IF TBE INFORMATION REQUESTED IN TBlS APPLICATION IS NOT AVAILABLE BECAUSE 
IT WILL BE DEVELOPED DURING TEE !DWDY, PLEASE INDICATE WHERE APPROPRIATE 

Pronde endence that the appllcant 1s a US company with a controlhg ownersh~p interest of not less 
than 51% held by US cltuens or a publlc agency Irom an A.1 D -assisted countries that is worhng 
w t h  a US company 

Explam how the project will meet the ennronmental standards of the Internabonal Bank for 
Reconstruction and Development (World Bank) and of the host country, by completmg 
Attachment D Environmental Issues 

Explarn how the technology for the proposed project L commerually proven technology and 
enwonmentally acceptable. 

Identify the speclfic project site. 

Demonstrate that the appllcant will pronde a t  least 50% of the cost of the prefeas~blhty or feasrbhty 
study 

PROJECr INFoRMATIOy 

TECHNICAL DATA 

Technical Description of Proposed Project 

Pronde a technical description of the proposed project including, but not h t e d  to, the followng 

0 Site description and infrastructure requwments Pronde area and site maps, and p~ctures, 
if available. 

Fuel requmments 

Air, water, and sohd waste discharges 

Other relevant informahon 
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2 Project Organnabon 

Descnbe the proposed organmabond structure of the project and submlt an orgmzabon chart 
ldenhfy the Applrcant and key project p m a p a n t s  and thew orgmzat~onal relatronshps, rncludmg 
U S companres and government sponsoring agency, and others 

B PROJECT IMPACT 

1 Descnbe how the proposed study and project IS consistent w t h  the host country's formal development 
plans, pol~aes, laws and regulations 

2 Expiam the need for the project and the lrnpact of the project on economlc development, empl~~vrnent 
levels, and lrvrng condltlons of host country res~dents 

3 h v l d e  written ev~dence that the proposed project and study have the support of the host country 
and the appropnate publlc agency(1es) 

\ 

Append cop~es of any legally bindtng commitments, memorandum of understandmg, letters of intent, 
letters of support, permits, Ircenses, approvals or appllcatlons for such approvals from host country i 

government orticlais 

Provide a breakdown of the estimated project cost content, ~denhfylng the source of supply of goods 
and servlces (I e , from the U S , host country, or other sources) 

Total Project Cost S 

Anbupated U S content 
Antmpated host country content 
Other content (Speafy) 

C PROJECT FINANCLAL ASPECTS 

1 Project Budget and Financial Data 

Provrde an e s h a t e  of the total cost of the project and a breakdown of thew costs rnto mwor 
categories For prate ~ J U A S ,  also provrde a project financial plan (mcludmg sources of equity and 
debt, loan repayment terms, project cash flows, sale pnce of energy, e tc)  and letters of ~nterest or 
commitment from potenbal equty partners and lenders 

2 Appi~cant F~nanaal Soundness 

For pnvate compmes, prov~de copies of audlted finanaal statements on the Applrcant for the past 
three years and other pertrnent matenals to evrdence the financial soundness of the Applrcant 

D PROJECT SCHEDULE 
Provide a schedule for the complebon of the development and unplementabon of the project 



Enemy Pro~ect Development Fund Instructions 

EXPERIENCE OF APPLICANT AND RELATED PARTIES 

Provlde rnfonnabon on the experience of the Applrcant and other parhes mvolved m deslgmng, 
developing, construcbng, finanang, andlor operabng sunrlar projects Provlde the names, locabons, 
descnphons and references for prevlous projects by Applrcant and study team members of a sunrlar 
nature Descr~be the nature of the work done 

IMPLEMENTATION POTENTIAL 

State whether, or not, the proposed project a brig, or wll  be, tendered by a publ~c agency through 
a formal solrutabon If yes, attach a copy of the sohatabon If no, expirun the srtuatron 

Descnbe the speclfic agreements andlor acbom that wll  result from the complebon of the study 
act~v~tres, r e , what addlbonal approvals, pemrts, I~censes, clearances, etc wll  be needed to 
unplement the project 

Descnbe how the pnvate sector m the host country wrll be mvolved 

Provrde evldence that the A I D Mwaon In which the project IS located has been mformed of the 
project and the proposed study 

Scope of Work and Orgamzatron 

Prov~de a detarled scope of work If avadable, ~nclude the followng study components and ~denbfy 
study team members respons~ble for, and partmpatrng, In, each component 

Env~ronmental assessment 

Project management and orgmzabon 

Project operatron and ma~ntenance 

Other 

Descnbe the proposed orgamzahonal structure of the study team and submit an orgamzahon chart, 
correspondmg to the Study Scope of Work prov~ded above Idenhfy respons~bd~hes and reportmg 
relahonshps 

Study Budget 
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R o v ~ d e  an est~mated Study Budget with a breakdown correspondmg to the components of the  stud^ 
as set forth In the Study Scope of Work 

2 Source of Matcbng Funds 

Clearly rdent~fy the source of the matdung funds and prov~de a letter cert~fylry to the~r  
avarlab~hty 

C SCHEDULE 

Provrde n schedule for the complet~on of the study broken down rnto each of the subcomponents of 
the study 

D EXPEFUENCE I 

Prov~de examples of prevlous experience rn the performance of stud~es sunliar In nature to the 
proposed study by the Appl~cant and study team personnel Provrde the names, locahons, L 

descnpt~ons and references for prevrous projects by Applicant and study team members of a sun~lar 
nature Desmbe the nature of the work done 
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EVALUATION CRKERIA 

L THRESHOLD CRITERIA 

All appl~cants and apphcahons must meet the followng threshold cntena 

Appl~cant must be a U S company mth a controll~ng ownershp interest of not less than 51% held 
by U S uhzens or a publ~c agency from an A I D -assated countr~es that ~s worlung wlth a U S 
company 

Proposed project must, at a mlrurnum, meet the env~ronmental standards of the Internat~onal Bank 
for Reconstrucbon and Development (World Bank) and of the host country 

Proposed project must be for a comerually proven technology and env~ronrnentally acceptable 
energy actlvlty 

Appl~cant must have a speufic project s ~ t e  m an el~g~ble country 

Apphcant must prov~de at least 50 percent of the cost of the prefeas~blhty or feasbll~ty study 

PROJECT (3mmzIA 

PROJECT IMPACT 

1 Need for env~ronmentally acceptable energy ~n the host country and for the proposed project, 
and the potenhal contnbuhon of project to solvlng energy and env~ronmental concerns 

2 Export potenhd for U S goods and semces 

3 Impact on the environment, espeaally of fuels and technology ubhzed 

PROJECT TECHNICAL ASPECTS 

1 Use of lndrgenous resources 

2 Use of advanced and proven technology that ~s env~ronmentally sound 

4 Appropnate slmng and effiuency of proposed project 

5 Appropnate mtmg 

6 Presence, or assurance of construcbon, of suppofing ~nfrastructure 



Energy Project Development Fund 

PROJECT FINANCIAL ASPECTS 

1 Aggregate level and reasonableness of proposed project costs and energy pnces, and for 
pnvate projects, the reasonableness of energy pnces and cash flow project~ons 

2 Strength of comm~tments from potentd sources of cap~tal finanung (debt & eq~uty) 

3 F~nanc~al ablllty of project sponsor to complete the project 

PROJECT IMPLEMENTATION SCHEDULE 

1 Reasonablenw of project developrnent/~mplementabon schedule 

EXPERIENCE OF APPLICANT AND GOVERNMENT AGENCY SPONSORS 

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

2 Level of ~nternatlonal experience, espeually m develop~ng countries 

PROJECT IMPLEMENTATION POTENTIAL 

1 Degree of host country poky commlbnent to the project as evidenced by presence of 
supportrve laws, regulations, procedures and lnstrtutrons 

2 Demonstrated level of support for the project by the host country government and 
government agency sponsors through legally blndrng agreements (such as power purchase 
agreements), firm and unambiguous letters of mtent, permts, I~censes, and other approvals 
or letters of comrnlbnent 

3 Level of host country pnvate sector partmpabon 

4 Level of prev~ous project development work completed for the proposed project 

5 Level of financ~al part~upabon by Appl~cant or government agency sponsor 

6 Potenhal for near-term unplementatron of the project 

m y  CRITE3RIA 

STUDY ORGANIZATION AND SCOPE OF WORK 

1 Ev~dence of sound study orgaruzabon 

2 Thoroughness and relevance of proposed scope of work 



Energy Project Development Fund 

B STUDY FUNDING 

1 Amount and verifiabd~ty of matchlng funds, if any, to finance the study 

2 Reasonableness of proposed budget 

3 F ~ n a n u d  soundness and capabil~ty of the Applicant 

C STUDY IMPLEMENTATION SCHEDULE 

1 Reasonableness of study mplementabon schedule 

D EXPERIENCE OF STUDY TEAM MEMBERS 

1 Depth of expenence of study team members in performing work slmllar to the proposed 
study 

2 Level of lnternatronal expenence, especially m develop~ng countries 
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ENERGY PROJEXT DEVELOPMENT FUND 

APPLICATION COVER SEU'BT 

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 
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CERTIFICATION FORM 

(To be signed by a setllor corporate officer with verifiable legal authority to 
comrmt the Apphcant.) 

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. 
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ENVIRONMENTAL ISSUES 

Please answer the followrng quest~ons to the fullest extent possible and provlde explanatorj 
attachments, d avarlable If ~nformation on these matters IS to be developed durmg the 
prefeasibhty or feasibhty study, please mdxate 

If known, will the proposed project meet the appropriate envronmental standard 
of the International Bank for Reconstruction and Development (World Bank) and 
the host country9 Provlde supportmg calculations 

Does the proposed project have an mpact on any envwonmental sensrtwe areas9 
Explam 

What are the slgnlficant beneficla1 envwonmental effects of the project? Have the 
rlsks been evaluated? Explam 

Have any probable off-srte effects (so-called upstream and downstream effects) been 
deterrmned, mclulng transboundary effects, and what IS the tlme-lag before effects 
are exhibited? Explam 

11. Mitr~ation Measures 

What mtlgation measures are proposed and what alternatrve sltes have been 
consldered9 

What lessons from prevlous srrmlar projects will be mcorporated mto the 
envronmental assessments of this project? 

How wlll the study take mto conslderat~on the local populations and concerned 
groups and thew mterests? Is resettlement mvolved? What, If any, compensatory 
measures are planned? 

Ill Procedures 

How have host-country and other envlronmental guldehes been taken mto 
cons~deratron? 

Explam how the study wlll evaluate the beneficial and adverse envlronmental effects 
of the project 

How wlll host country authorltles responsible for envlronmental protect~on be 
consulted m the preparation of the project9 How do you plan to make the central 
authontres aware of the envlronmental unpact of the project and have they approved 
the envlronmental measures to be mcluded? 
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FEASIBILITY STUDY AND 
EQUITY INVESTMENT FUNDS 

FOR 
ENERGY AND ENVIRONMENTAL 

PROJECT DEVELOPMENT 

A Summary 

The Ofice of Energy and Infrastructure supports a 
var~ety of projects and programs that seek to address the 
energy and environmental problems faced by developing 
countries. One common mechanism used by these 
different programs is the Funds for prefeas~blllty and 
feasibility studies and equity mvestments outlined in thls 
summary. Thls brochure has been developed to inform 
potential applicants about the different funds offered by 
or supported through the Offlce of Energy and 
hfrastructure and to summarize Important d~stlnctlon~ 
between these funding programs Please contact the 
program of your Interest directly for more detailed 
information and applicat~ons 

Office of Energy and Infrastructure 
Bureau of Research and Development 

U S. Agency for Intemat~onal Development 
Wash~ngton, DC 



Energy Project Development Fund (EPDF) 

The Energy Project Development Fund prov~des financral suppr l  for 
prt fca~rb~lrty a r d  fcasrbrl~ty studrcs for energy projects In USAID-assrsted countries 

11ic pnn~ary a1111 of EPDF IS to foslcr the dcvclopment of energy projects whlch w~l l  
r ~ l l ~ r ~ ~ t c l y  Icad to constructron of cncrgy fac~lrt~cs, cspccrally clcctnc powcr piants 
LPDF also ~ u p p r t s  a broad range of energy-rclated aclrvrtlcs such as p w c r  plant 
r c h a h l ~ t a t m n  and  convcrsron, cncrgy efficrency, and energy-rclatcd envtronincntal 

EPDF pmvrdc~ up to 50% of the cost of prefeasrbllrty and feasrbrl~ty studles, 
with a nlaxrnlurn contnbut~on of$25O,OOO by USAID Awards made by EPDFlnclude 
l w t h  rundrt~onal loans (for pnvatcly-owned projects) and grants (publ~cly-owned 
projects) Cond~t~onal loans must be repard ifprojects are financed Projects must 
cnlploy commcrcrally proven technolog~es and exh~b~ t  a hrgh ptentral for actual 
dcvelopmcnt Applrcants must be U S companres that are majority-owncd by U  S 
c 111zens However, applicants do not have to have majority-owncrshtp In potentral 
~ ~ O J C C &  

The Office of Energy and Infrastructure recently expandcd EPDF to rnclude 
tx)~h privately a n d  publicly-owned cncrgy projects Previously, EPDF was calIed thc 
Pnvate Sector Energy Dcvelopnlent Fund 

The Internat~onnl Fund for 
Renewable Energy and Energy Efficiency (IFREE) 

The Intcrnatronal Fund for Renewable Energy and Energy Efficrency pro- 
V I ~ C ~  Iln~rtcd support for prcfmsibrl~ty studres related to renewable energy (bromass, 
gcothcm~al, small hydropower, solar photovoltarc, solar thermal, or wlnd energy), 
t ncrgy efficiency, or natural gas projects 

IFREEoffcrs condrt~onal grants ofup to $50,000 to support up to one-half of 
prefeasrb~lrty study costs Thrs money must be repaid ifthe project IS financed Projects 
r~ust  bc con~rr~crc~ally vrable and replrcable IFREErequrres that ptentral fundlng for 
I he ~uhcquent fu l l  fcasr brlrty study bc rdcntlficd, a capable ~n-country partrclpant must 
c x ~ s t ,  and  the projert must ut~llze prcdomlnantly U S cqurpment 

Qnce~ved by the U S  Export Councrl for Renewable Energy, IFREE IS 

funded by USAID, the U S Dcpartnlcnt of Encrgy, the U S  Environmental Protcct~on 
Agcncy, and  the Rockefeller Foundat~on 



Renewable Energy Pre-Investment Support (EEPS) Fund 

Thc Renewable Energy Prc-Investment Support Fund offers financ~al asrls- 
tance to pnvatr: compantes to support fcasib~lilv and prcfcasibil~tv studrcs for reneH 
able encrgy projects in developng counlrrcs Thc REPS Fund is opcratcd u n d c r  the 
Rcncwablc Encrgy Appllcat~ons and Tra~nmg (REAT) and B~on~ass Encrgy Sy5lcna 
and Technology (BEST) projects REATsecks to catalyzc ~nvcstmcnts ~nsustalnable 
and rcplrcablc rencwablc encrgy projccts BEST focuscq more spcc~fically on 
promot~ng electnc power generation and thc production of fuels from waste b~orruss 
associated w~th  agricultural and forest products industncs 

Thc REPS Fund can provrde up to 50% of the costs of prefcasrbil~ly or 
fcastbility studrcs to pnvatc dcvclopcn for prqccls using co~~~n~crc ia l ly -p~~vcn  
biomass, gcothcrmal, small hydro, solar, and wrnd cncrgy technologres Cost sharing 
takcs the form of an tnterest-free rein~bursable grant to thc project develop,  to be 
repaid rf the project reaches financral closure Both host country developers and U S 
devclopcrs working w~th  a local company arc ehglblc to apply 

In ccrta~n focus countries, USAID has established Renewable Energy Project 
Support Ofices (REPSO's) to prov~dc a vanety of support serv~ces to prolect 
devclopers Currently, USATD has REPSO's In Costa R~ca and indoncsra REPS 0 ' s  
pcnodically conduct ~n-country sol~c~tat~ons for proposals from pnvate developers 
Only sol~c~tcd proposals wrll be cvaluatcd Grants are awa rdcd on a compctitivc bas~s 

Erwironrnental Enterprises Assmtance Fund (EEA F) 

Thc Env~ronrnental Enterpr~ses Assrstance Fund invests in projech and  
companies In devcloplng countncs EEAF's purpose is to catalyu: small-scale 
renewable energyand envrronrnental companies by provtd~ng loans and equity caa11a1 
for cnv~ronn~cntally attractive projects that are commcrcrally vrablc, but requlre 
financtng to move ahead 

EEAF wrll prowdc financial support for projccts undcr $2 rndlion in 
renewable encrgy systems, energy cfficrcnt encrgy convcnron tcchnologies, and  
environn~cntally responsrblc managcmcnt of organ~c wastc Proposals wbml~tcd to 
EEAF w11l bc evaluated on the~r financral vrahihty as well as thcrr cnvironmcntal, 
econormc, and social Impact Drrcct loans arc niadc at conccssional rates, but equity 
~nvestmcnts arc expected to prov~dc htgher rcturns than convcnt~onal financing 
arrangements EEAF IS a nonprofit corporation that waq cetablishcd In 1990 W I I  h the 
help of USAID, Wlnrock Internat~onal, and the Rockefcllcr Foundation 



For more tn formatton, contact. 

Energy Project Development Fund 
Pr~ce Waterhouse, Fund Administrator 
Mr. Kami Rahbani 
1801 K Street, NW 
Washmgton, DC 20006 
Tel(202) 296-0800 Fax (202) 296-2785 

International Fund for Renewable Energy and Energy 
Efficiency 
750 Flrst Street, N.E , Su~te 930 
Washmgton, 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 
161 1 N Kent Street, Suite 202 
Arlmgton, VA 22209 
Tel(703) 522-5928 Fax (703) 522-6450 
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USAID Mission Clearance Form 
Appl~cants to the Energy Project Development Fund (EPDF) 

should subm~t thls form 
to the USAID of ice  m 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 is the Energy Project Development Fund, 
which IS administered by Price Waterhouse 

The EPDF supports both private and public-sector projects wth cooperation from the Pr~vate 
Sector Energy Development (PSED) program and the Energy Technology innovation Project 
(ETIP), respectively In additlon to sharing the costs of feasibility studles, these programs 
sponsor semlnars and workshops to promote energy development in USAID-assisted countries 

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

Applicant 
Project Locahon 
Name of Contact 
Address 

Telephone Number 
Fax number 

Also attach an executwe summary of your pmposal for the Mssion to nevlew 
...................................................................................................................... 
For Mssion Use Only 
Please Indicate whether you have 

No objections to the proposal - 
Objecttons to the proposal (see below) - 
Need additional mformatton 

Please return, wth any comments, to the EDPF office 

ENERGY PROJEXT DEVELOPMENT FUND (EPDF) 
Attn Price Waterhouse 

1601 N Kent Street, Sulte 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 OO), the United States 
Agency for International Development (heremafter referred to as USAID) hereby acknowledges 
receipt of Contract Amount from Hidroelectnca Aguas Zarcas, S A (hereinafter referred to as 
Subcontractor) Subcontractor hereby releases and discharges Pnce Waterhouse LLP (hereinafter 
referred to as PWLLP), the United States Government, their officers, partners, agents and 
employees from all Iiabillties, claims, actions, causes of action, lawsuits, and demands whatsoever 
which the undersigned now has or may hereafter have on account of or ansing out of a 
Subcontract dated the 15th day of October 1991, between Subcontractor and PWLLP for the 
performance of a feasibi l~t~ study in Costa Rica 

USAID hereby certifies that Subcontractor has reimbursed in full the Total Actual Funds of ONE- 
HUNDRED FOURTEEN THOUSAND FIVE-HUNDRED DOLLARS AND ZERO CENTS 
($1 14,500 00) that Subcontractor received 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 in Costa Rica 

DATE 

USAID OFFICE 

AUTHORIZED SIGNATURE 

PRINT NAME 

This day personally appeared , of USAID, and stated that 
helshe is authonzed to execute this Acknowledgement of Recelpt of Payment on behalf of USAID, 
and acknowledged hidher signature before me 

Given under my hand this day of , 1995 

Notary Public 
My Commission Expires 

If this release IS executed outside the United States of Amenca it must be Notanzed/Certified by 
a U S Consular Official 
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INTERNATIONAL FORUM ON PRNATE 
SECTOR PARTICIPATION IN THE 

BANGLADESH POWER SECTOR 
May 8-12, I994 

Dhaka, Bangladesh 
Dhaka Sheraton Hotel 

Sponsor 
The Mimstry of Energy and Minerals, 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 Electrification Board 
as the lacal agency responsible for p l a m g  and coord~nating the forum 

Obje&ves 
To provlde an opportunity for Bangladesh officlals to become more fully acquamted wlth the most important 

aspects of pnvate power 

Partwipants 
The Pnme Mmter, the Mwte r  of Energy and Mmerals, the Mmlster of Fmance, the Secretary of Energy, and 
other senior officials of the Government of the People's Republlc of Bangladesh 
USAID/Bangladesh 
The U S Ambassador 
Senior mvestment managers from the Asian Development Bank, the World Bank, the 1ntemaW.mil Fmnce 
Corporation and commercial and mvestment banks 
Representatives of the Bangladesh pnvate sector and press corps 

Agenda Overv~ew 
The forum wdl begin wth a review of the current status and future needs of the power sector m Bangladesh, 

followed by a two-day discussion on power sector pnvatlzauon concepts and the requuements of multilateral and 
commercial fmnclal lnstitutlons mlendlng to Bangladesh. Seluor government and uttlity officlals from India, Indonesia, 
Palustan, and the Phlippmes wtll present thelr country's and thelr ownexpenences wlth pnvate power m the remalmg 
SeSS10m 

Agenda Items 
Overview of Pnvate Power 
Financmg Pnvate PowerProject Financing 
Regulatory and Policy Framework 
Pnvate Power Development Process 
Secunty Package and Cornmema1 Agreements 
Private Banlung Perspectrves from Multtlateral, Institutional, and Commercial Banks 
Country Presentations Indla, Indonesia, Palustan, and the Phlippines 
Summary of Forum Proceedmg and Suggested Follow-up Activities 
Round-table Discussion of Key Issues 
Dlscusslon on Future Pol~cles for Bangladesh 



SUNDAY - May 8 

Welcome and Introduction 
S ~ c h e s  by Omclals or 

Forum Chairman 

Opening of Forum by the 
Prime Mlnister or Bangladesh 

USAID Mlsslon DlrecbrIUS 
Ambassador 

GOB Presentallon 
Keynote Address by Secretary, 
Mrnmtry of Energy 
Address by Cha~rman of REB 

LUNCH 

Overview or  Prlvatc Power 

A Perspective on Private Power 

Benellts and Challenge of 
Private Power 

Overvlew of ProJect Flnanclng 

Regulatory and Pollcy 
Framework 

Revlew and Dlscusslon Sesslon 

GOR WFI COMING 
KEC15Pl IONIDINNER 

Internat~onal Forum an Prwate Sector Partrc~pat~on 
~n the Bangladesh Power Sector 

(May 8-12, 1994) 

MONDAY - May 9 
-- 

Overvlew or  Private Power 
(ConUnued) 

Typlcal W e c t  Structures 

TattlTs, Incentives and 
Permlls 

Prlvatc Power Development 
Proccss 

LUNCH 

Evaluation and Review or  
ProJects 

Security Package and 
Commercial Agreements 

Wrnp up of Overvlew of 
Flnanclal and D k w l o n  
Sesslon 

Financlnp Private Power 

Prlvetc Banking 
Perspectives 

hslltut~onal Investor 

RFCEP'IION WITH 
AMRATSADOR 

TUESDAY - May 10 

Flnanclnn Private Power 
(Continued) 

Commerc~al Banker 
Investment Banker 

Multilateral Financlng 
Issws 

World Bank 
Internat~onal Fmance Corp 

AsIan Development Bank 

LUNCH 

Country Presentatlon 

INDIA 

Government's Experlences 
(Includlng Q & h )  

Utlllty's Experlenca 
(inciudlng Q & h )  

RER IIINNFH & CtlI TIJRAL 
ACTIVIIIF,F 

WEDNESDAY - May 11 

Country Presentation 

INDONESIA 

Government's Experlences 
(Includlng Q & h )  

UUllty's Experlences 
(Includlng Q & h )  

LUNCH 

Country Presentatlon 

PAKISTAN 

Government's Experlences 
(Includlng Q&As) 

IJllllty's Experlences 
(Includlng Q&As) 

THURSDAY - May 12 

Country Presentatlon 

PHILIPPINES 

Government's Experiences 
(Including Q&&) 

UUIIty's Experlenccs 
(Includlng QdrAs) 

LUNCH 

Summary of Workshoe 
Sessions and Suggested 
Follow up  AcUvtUes 

Chalrcd by Energy Secretary 

DLwusslon or  Key Issues 
and Pollcy ImpllcaUons 

DLscusslnn of Next Steps 
For Bangladesh 

Clmlng Remarks by GOB 
Minister of Flnance 
Minister of Energy 



TIME 

8 00 I 

International Forum on Private Sector Participation 
in the Banqladesh Power Sector 

Way 8-12, 1994 

FORUM AGENDA 

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

Sunday May 8 - Morning Session 

p~ 

Conference Moves to the Dhaka Sheraton Hotel 

Regis t ra t ion  

Welcorninq and In t roductory  Speeches by 
(To Be Held at the International Conference Center) 

Forum Chairman, TBD 

Openlng of t h e  Forum by t h e  Honorable Begum Khaleda 
Zia, Prime Minister of Bangladesh 

USAID Misslon Dlrector/U S Ambassador t o  Bangladesh 

BREAK 

Presenta t lons  by Government of Banqladesh Officials 

0 KEYNOTE ADDRESS - P r i v a t i z a t i o n  P o l i c i e s  and I n c e n t ~ v e s  
Provlded by t h e  Government of Banqladesh wlth Specia l  
Reference t o  t h e  Power Sector  The Honorable Falzur 
Razeaque, Secre tary ,  Minis t ry  of Energy 

0 Economic Development and t h e  Power Sector  
Brrgadrer Muhammad Enamul HugI Chairman of t h e  Rural 
~ l e & i f i c a t l o n  Board 

LUNCH 



TIME 

2 00 IV 

3 30 

3 50 VI. 

4 35 VII 

Sunday May 8 - Afternoon Session 
OVERVIEW OF PRIVATE POWER 

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

Terminology and Frame of Reference 
Basic Components 
Worldwide Status 
Need for Institutional Structure and Polltical Support 

Benefits and Challenqes of Private Power 

Need for Predictability and Certamty 
Meeting Development Needs 
Implications for Government, Utilities, and Polltical 
support 

Overview of Prolect Financinq 

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

Identification and Allocation of Rlsk 
Commercial Concepts 
Lenders Perspectives and Objectives 
Acceptance and Pricing of Risk 
Legal Protection of Expectations 

BREAK 

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

New Rules to Private Capital to Meet Publlc Ends 
Institutional/Organizational Structures 
Polltical/Policy Considerations 
Legal/Regulatory Framework 

Review and Discussion Session 

Speaker - Roger Wagner, Private Power Specralist 
Review of Concepts 
Prevlew of Criteria for Successful Project Financing 
The Market Environment 

ADJOURN 

Welcormng Dinner hosted by the Government of Bangladesh 



TIME 

8 30* I 

Monday May 9 - Morning Session 

Opening Remarks - Forum Chairman TBD 

What Does a Typical Pro~ect Look Llke 

Speaker - Jeffrey Humber, Director of USAIDfs Private Sector 
Energy Development Program, Private Power Specialist 

Key Elements of a Typical Project 
Alternative Ownership Structures 
Relationships and Responsibilities of Partlclpants 

Commercial Aqreements Kev Elements of the Business Deal 

Speaker - Mark Peterson, Private Power Speclalist 
Power Sales Agreement 
Fuel Supply Agreement 
Constructlon Agreement 
Operation and Maintenance Agreement 
Risk Allocation 

BREAK 

Tariff, Incentives and Permits 

Speaker - Roger Wagner, Prxvate Power Specialist 
Transparency, Clarlty, and Tlmlng 
Alternative Tarlff Structures Cost-Based, Itemized, 
Fixed Formula 
Government Incentives/Assurances 
Permitting Process 

Development Process 

Speaker - Mark Peterson, Private Power Specxalist 
Identifymg Opportunities 
Development Phases and Key Milestones 
Development Costs 

LUNCH 

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



TIME 

1 30 VI. 

2 05 VII. 

2 35 VIII 

3 30 

4 15 IX. 

4 30 

7r00 

Monday May 9 - Afternoon Session 

Pro~ect Evaluation 

Speaker - Jeffrey H d e r ,  Dlrector of USAID's Private Sector 
Energy Development Program, Prlvate Power Specialist 

Instltutlonal Roles 
Preparation of Request For Proposal (RFP) Documents 
Evaluation Criterla 
Selection Process 

Security Packaqe and Financing Aqreements 

Speaker - Roger Wagner, Private Power Specialist 
Legal Terminology 
Overvlew of Documentation 
Implementation Agreement 
Financing Agreements 
Foreign Investment Requirements 

Wrap-up of Overview on Private Power and Discussion Session 

Private Power Speclalists 

BREAK 

FINANCING PRIVATE POWER - INTRODUCTION 
Mark Peterson, Prlvate Power Speclallst 

Private Bankxnq Perspectives 

Presentation by Instltutlonal Investor TED 

Questxon and Answer Session 

ADJOURN 

Reception hosted by U.S Ambassador 



TIME 

8 45 I 

I I 

9 00 

9 45 111 

10 00 

IV 

10 15 

10 45 

11 15 

11 45 v. 

12.30 

Tuesday May 10 - Morning Session 

Opening Remarks - Forum Chairman TBD 

Financinq Prlvate Power (continued) 

Presentation by Commercial Banker TBD 

Question and Answer Session 

BREAK 

Multilateral Financins Issues 

Presentation by Representative, The World Bank 
(Tentative) 

Presentation by Representative, The International Finance 
Corporation (Tentative) 

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

Question and Answer Session 



Tuesday May 10 - Afternoon Seseion 
TIMe 

Reqlonal Experiences with Private  Partlclpation In t h e  Power Sector 

2 00 VI Country Presentation - INDIA 

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

Government's Experience 

Question and Answer Session 

1 3.15 BREAK 

3 45 VII. Country Presentation - INDIA (Continued) 

Presenter Mr. A] it Himbalkar - Chairman, Maharashtra S ta te  
E l e c t r i c l t y  Board (Tentative) 

U t i l i t y ' s  Experience 

Questlon and Answer Sess ion  

5 00 ADJOURN 

Dinner and Cultural Activities hosted by the Government 
of Bangladesh Rural Electr~fication Board 



Wednesday Hay 11 - Morning Session 
TIME 

8 30* I. Openlng Remarks - Forum Chairman 

Reqional Experiences with Private Participation in the Power Sector 

Country Presentation - INDONESIA 

Presenter Mr Ir. Moeljadr - Director-General for Electricity 
and Energy Development, Mlnlstry of Mlnes and Energy 
(Confirmed) 

Government's Experience 

Questlon and Answer Session 

BREAK 

Country Presentation - INDONESIA (Cont~nued) 

Presenter Dr. Ir Zuhal - President-Director, Perusahaanumum 
Listrik Negara (Invited) 

Utility's Experience 

Question and Answer Session 

LUNCH 

* Early Start Necessary Because Hotel Must be Vacated By 4 30 pm 



Wednesday Way 11 - Afternoon Session 
TIME 

Reqional Experiences with Private Participation in the Power Sector 

1 30 IV. 

3 00 

3-15 V 

4 30 

Evening 

Country Presentation - PAKISTAN 

Presenter Representative, Ministry of Water and Power 
(Conf rrmed) 

Government's Experience 

Question and Answer Session 

BREAK 

Country Presentation - PAKISTAN (Continued) 

Presenter Representative, Private Power Cell (Confirmed) 

Utility's Experience 

Questlon and Answer Session 

ADJOURN 

No scheduled event 



Thursday Hay 12 - Morning Session 
TIME 

8 45 I, Opening Remarks - Forum Chairman 

Reqional Experiences with Prlvate Partlcipatlon in the Power Sector 

I 9 00 11. Country Presentatlon - PHILIPPINES 

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

Government's Experience 

Question and Answer Sesslon 

I 10 15 BREAK 

10 45 111. Country Presentation - PHILIPPINES (Continued) 

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

Question and Answer Session 

12 00 LUNCH 



Thursday May 12 - Afternoon Session 
TIME 

IV Summary of Forum Sessions and Suggested Follow-up Activities 

Chairman: The Honorable Faizur Razzaque, Secretary, 
Ministry of Energy 

2 00 D~scussion of Key Issues, Pollcy Impllcatlons and 
Next Steps for Bangladesh 

3 30 Forum Summary and Closing Remarks by 

0 Minlster of Finance 
0 Minlster of Energy 

4 30 Adjournment and Distribution of Forum Handbook (USAIDhEB) 

FORUM VENUE AND ACCOMMODATION ARRANGEMENTS: 

The Dhaka Sheraton Hotel is the offxcial hotel for the forum 
Arrangements may be made through the reservatzon desk 

DHAKA, SHERATON HOTEL 

TELt 880-2-863391/861191 
FAX: 880-2-832915/832975 
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Trlp Report 

Independent Power Pro-~ect Sollcltatlon and Contracting 
Natlonal Energy Policy Office of Thalland 

June 18-26, 1994 

The purpose of the assignment was to renew, on behalf of the 
Natlonal Energy Pollcy Offlce of Thalland (NEPO), a draft 
independent power prolect Request for Proposals (RFP), accompanylng 
model power purchase agreements (PPA), and grld code The draft 
documents had been prepared by Prlce Waterhouse on behalf of the 
Electrlc Authority of Thalland (EGAT). Addltlonally, NEPO 
requested a renew of the exlstlng regulations for the purchase of 
power from small power producers 

June 20 

June 21: 

June 22 

June 23 

June 24. 

Met wlth Dr Dr Bhasu Bhanlch Supapol of NEPO and othsr 
NEPO staff for a background brleflng 

Revlewed draft RFP and began preparlng proposed 
modlflcatlons to the draft 

Met wlth Dr. Plyasvastl Amranand, Secretary General of 
NEPO, Dr. Bhasu and other NEPO staff, as well as 
representatlves from SwedPower (who were retamed by NEPO 
prlmarlly for grld code revlew) to dlscuss the documents 
and coordinate the workplan for the week 

Completed modlflcatlons to draft of the RFP, revlewed 
draft PPA, and began preparlng proposed modlflcatlons to 
the draft PPA Revlewed draft grld code to assess ~ t s  
lmpact on IPP project development 

Completed modlflcatlons to the draft of the PPA Met 
wlth Dr Plyasvastl, Dr Bhasu and NEPO staff and 
SwedPower to revlew proposed changes and prepare for 
meetlngs wlth the EGAT 

Met wlth Mr Peter McPartlln of Prlce Waterhouse and 
SwedPower representatlves to revlew cormnents on RFP, PPF, 
and grld code In advance of meetlngs wlth EGAT 

Full day meetlng wlth EGAT, NEPO, Prlce Waterhouse and 
SwedPower Presented proposed modlflcatlons to the 
documents and partlclpated In dlscusslons on pollcy, 
procedures and scheduling. Following these pollcy and 
hlgher level techn~cald~scuss~ons, the meetlng contlnued 
at a more detalled technlcal level, wlth the focus on RFP 
prlce and non-prlce evaluatlon crlterla, methods and 
welghtlng factors 

Full day meetlng wlth EGAT, NEPO Prlce Waterhouse and 
SwedPower Morning sesslon contlnued at the detalled 
technlcal level, wlth the focus on prolect cost 
evaluatlon, treatment of environmental requirements, and 



other matters In the RFP Dlscusslons continued on the 
PPA Dr Plyasvast1 lolned the meetlng In the afternoon 
Durlng the afternoon sesslon, the areas of agreement were 
discussed, those ltems that remalned open for an upcoming 
EGAT lnternal worklng sesslon were clarlfled, and 
schedulmg for the IPP investors conference was covered 

In addltlon, comments on small power power producer 
regulations as well as comments on the revlsed RFP have been 
provlded to NEPO 

J 
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 MA1 SOLID WASTE 
DISPOSAL ANALYSIS 

Flnal Report 

November 16, 1994 

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

Prune Contractor Price Waterhouse 

The opmons expressed m b s  final report are of the contractor, Price Waterhouse, 
Admmstrator of the Energy Project Development Fund, and not of the Agency for 
International Development 
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Chzang Mar Solrd Waste Drsposal Analysls Frnal Report 

Executwe Summary 

Chiang Ma1 is currently facing a solid waste disposal crisis Developing a complete waste 
disposal system has taken on increased urgency due to the fact that the city w~ll  host the South 
East Asian Games in December of 1995 Currently, Ch~ang Ma1 is developing and utilizing 
intermi 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 is faced with p l a m g  for an expansion to about 200 square hlometers and a 
potential doubling of its population m the foreseeable future In addition to bemg faced with a 
near term disposal problem whlch is expected to compound with growth, the city is not 
recoverlng any sigruficant portion of then operatmg cost through fee collection Current revenues 
average Baht 20 per umt per month and can only be collected from approxmately 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 is currently considermg the lmplementation 
of a materials recovery facility, as well as various other options, m an effort to mcrease 
efficiency and reduce costs 

As a result, Price Waterhouse has been contracted by the U S Agency for International 
Development to analyze the current situation, and make recommendations for solid waste 
management in the future Our analysis was constramed due to the unavailability of detailed 
budgetary mformation and other exact t echca l  information As a result, we have relied on the 
mformation and estmates as provided by the officials of the Mumcipality of Chlang Mai, as well 
as the Department of Environment a1 Engmeermg at Chlang Ma1 University The unavailability 
of detailed lnformation regardmg the actual mcineration umts to be used and then final 
~mplementation methodology has severely hampered our cost estmates 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 resultmg from the different solid waste management 
options 

The brief nature of our visit to Chang Ma1 provided us with an understandmg of the situation 
and a general framework for analyzmg various options for the city Our study should be used 
by the city of Chang Ma1 as or,e of many pieces of information to consider whle developing its 
own short and long-term solid waste management policy 
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I Understandmg of the Situation 

A Recent History 

The city's landfill has been closed after approxunately 20 years of operation due to poor disposal 
practices, increased population surrounding the site, public opposition to the operation and an 
increase in land value Studies indicate that the site was prunarily 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 
lmtially operated outside the metropolitan area of Chiang Ma1 Population growth and mumcipal 
expansion moved the "dump" into the public eye and created sufficient public opposition to close 
the facility 

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

In addition to the mcmerator, a pilot composting project was also established at the original 
landfill site Thls project was mended to reduce the quantity of material gomg Into the landfill, 
and as a result, extend its life The poor quality of the resultmg compost combined with a lack 
of readily available markets for the composted material doomed tlus project to early fa~lure 

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 s p a m g  five years was awarded In addition to the 
Baht 73,000,000, the contractor was awarded 50% of the monthly collection fees m their sector, 
estlrnated to be worth an additional Baht 1,200,000 per year 

B Current S ~ t u a t ~ o n  

Chlang Ma1 currently faces a sntuation m which it is developmg and utilmng 1nteru-n disposal 
sites, leased on a short-term basis from private individuals or compames, to satisfy its disposal 
requirements for the approximately 200 to 240 tomes per day of refuse it generates The facility 
we visited appears to be a gravel operation which the owner is allowmg 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 m m g  operation across the road Despite the transient nature of t h~s  disposal 
methodology the actual operation itself is quite well orgamed with very little litter or smell and 
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cover material being applied promptly to the In place refuse 

In addltion to the collectlon and dlsposal of the 200 to 240 tonnes of refuse collected from the 
exlsting populatlon of approxmately 163,000 people in the 40 square kilometer city, staff IS faced 
with plamng for an expansion to about 200 square kilometers and a potential doubling of ~ t s  
population in the foreseeable future 

Chiang Ma1 staff, tn addttion to being faced with a near term disposal problem which is expected 
to compound wlth growth, is not recovering any slgmficant portlon of their operating cost 
through fee collection Current revenues average Baht 20 per umt per month and can only be 
collected from approxmately 30% of the serv~ced population 

Coverage of operating costs IS a serlous near and long-term concern Presently, staff is concerned 
with collecting fees from a higher percentage of the serviced population The mab~lity to collect 
fees for solid waste management programs is not an unusual problem m natlons that are 
developing a hlgh-quality, environmentally-sound, integrated solid waste management program 
Residents are used to receiving publ~c services and generally have the impression that the servlce 
is free or costs very little to perform The "public perception" of the value of the sohd waste 
management program speaks to the root of the majority of the problems identified m our vlsit 
to Chiang Ma1 Although the staff is very knowledgeable regardmg issues, alternatives and 
solutions, there has been l~ttle or no real effort made to educate the public on the mportance of 
solid waste management strategies and thelr mpact on the envlronment 

People are generally not willlng to pay for sometlung that they feel has l~ttle or no value to them 
Past disposal practices have given the public l~ttle reason to trust staff recommendations regardmg 
solid waste management d~sposal options And, regardless of a res~dent's willmgness to pay or 
not, thelr refuse continues to be collected Clearly, an mportant task facing the mumc~pality is 
the education of its populat~on regardmg solid waste management issues 

The mumc~pality has not cap~tallzed on the potential savings to be reallzed from privatizing its 
collection services It is relatively clear that no firm numbers exist whch readily substantiate the 
varlous costs of operatmg the solid waste collect~on portion of the Samtary Engmeering 
Department As a result of privatlzmg half of the city, 42 collect~on laborers went to the prlvate 
sector with a commensurate salary savmgs However, no trucks have been elmimated from the 
system and our best mformation mdicates that no collection dr~vers have gone to the private 
sector There appears to be l~ttle m the way of audit procedures m place to allow the mumc~pal~ty 
to determine whether they will m fact save the estmated $2,000,000 anticipated over the five 
year contract llfe 
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I1 Solid Waste Management Opt~ons 

A The McGill Proposal 

Chiang Ma1 is seriously considermg recycling and compostmg 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 combination MRF and 
transfer station Conceptually, all material collected would be transported to the McG~ll fac~lity 
where it would be separated mto recyclables, compostables and res~dual material The residual 
material would be baled and landfilled, or mcmerated, dependmg on the unplementation of a new 
Thal national government incinerator project The current proposal will pay McGill 
approximately Baht 190 per tonne for a mlnunum of 200 tonnes per day McG~ll Env~ronmental 
w~l l  also have the rights to market all compostable material and recyclable material recovered 
from the waste stream It IS our understandmg that McGill has also agreed to deliver the baled 
residual material to the disposal site for t h~s  Baht 190 per tonne price (note the final disposal site 
has not yet been identified) Chang Ma1 is considering h s  proposal slnce it would offer the city 
the opportumty to avert the cost of buildmg a long-term samtary landfill and continue to utillze 
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 havmg such a transfer facility 

At thls tune, we cannot confidently determme whether there would be any future cost savings 
to the city from unplementmg t h ~ s  proposal untd the followmg two issues are more fully 
developed 

1 Disposal Locat~on 

A vital issue to be considered before a deternunation can be made regardmg potential savmgs 
from delivermg solid waste to a transfer station/MRF versus drect haul to a landfill, relates to 
the final location of the disposal facility m relation to the transfer station It is our understandmg 
that there is still some question regardmg the actual availability of the military base as a 
temporary disposal facility In any event, h s  location is less than 34 lulometers from the transfer 
station/MRF As a general rule, it has been determmed that it is not economical to utillze a 
transfer station if haul distance is less than 34 lulometers one way There are no documentable 
savmgs m terms of the cost of transfer over the cost of dlrect haul unless there are serlous travel 
restrictions related to traffic or transportation infrastructure To de t e rme  if there would be any 
actual savings in terms of transfer over dlrect haul, an exact location for a landfill should be 
determined and the cost of dlrect haul versus transfer could be compared based on actual capital 
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and operational scenarios 

2 Landfill Requ~rernent 

Under any scenario, a landfill must be included m Chang Mal's overall sohd waste management 
strategy Reducing the tonnage from 240 tonnes per day to 60 tonnes per day because of the 
MRF w~ll  not sigmficantly decrease the operatlng requlrements m terms of personnel costs and 
equipment and supply costs As a result, landfill costs on a per tonne basis will be much higher 
m the near term, with the only savlngs being the avoided cost of future landfill space Even if 
the mater~al bemg landfilled is just the residual from an mcmeratlon process, the operational 
requirements and capital mvestment will still see llttle reduct~on The toxlns from the mcinerator 
ash will leach read~ly into the c~ty  's groundwater unless a proper containment process is designed 
into the disposal site Ths  type of containment may be more costly than managmg regular refuse 

In d~scussmg the above MRF proposal, it IS unportant to d~scuss mcmeratlon m detail as Chang 
Ma1 mumc~pal staff are faced w~th  incmeratlon as part of a national strategy McGill's proposal 
to design, construct and operate an MRF fac~lity could d~vert as much as 70% of all waste 
delivered to ~t The d~vers~on is expected to come from varymg degrees of recycling and 
compostmg At the average daily tonnages of approxmately 200 tonnes per day, the City of 
Clang  Ma1 would expect approxunately 60 tons per day of sohd waste to be delivered to a site 
for either mcmeratlon and/or landfillmg 

Any mcmeratlon scenarlo would be t~ed  dlrectly to the composition and moisture content of the 
waste, bemg delivered as res~due, from the recyclmg-compostmg facil~ty Any orgamc waste 
holdmg moisture quantities above 30% would not be conducive to mcmeratlon w~thout a costly 
preparatlon step added (I e drymg/shreddmg) Readlly combust~ble matenal such as wood 
products, plastics and contammated recyclables could be dlrected for mcmeratlon It IS 

understood from mtervlews w~th  Chang Ma1 Solid Waste Management personnel that the 200 
tonne per day average of sohd waste generatlon may mcrease drarnat~cally during the tourist 
season between October and March Spec~al attention should be pa~d to evaluatmg tonnages from 
month to month m order to generate an annual operatlng plan It is also noted that drarnat~c 
mcreases m the amount of waste generated m Clang Ma1 have occurred smce 1986 accordmg 
to the Thazland Innovatwe Admrnzstratzon Consultmg Instztute-August 1990 Semznar 

Addit~onally, cons~derat~on of potential annexation m areas contiguous to the City lun~ts w~l l  also 
increase current estmates of tonnage These mcreases wdl mpact long term plans and evaluation 
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criterla based on transportation costs to facilities that will, to some degree, process solid waste, 
(1 e , incinerators, energy-from-waste facilit~es, compostmg facil~ties, recyclmg processing 
facilities, and landfills) 

Tender documents b ~ d  this year by the Publ~c Works Department at the Mimstry of the Interlor 
to design, construct and operate and maintain a 60 tonne per day incinerator within or near the 
City of Ch~ang Ma1 includ~ng ashislag and fly-ash landfills on a site of approxunately 27 rai, 
have produced a bid of 360 million baht Llmited mtervlews have indicated that fourteen 
compames bid this project, of whch four were shortlisted as finalists All finalists were Japanese 
compames Subsequent to t h s  bid phase, the Thai Government decided that the slte would have 
to be at the slaughterhouse located withln Chang Ma1 The slaughterhouse is smaller than the 
origlnal area, which caused the four compames to re-bid the project Ths  has been described as 
a turnkey project whch includes traimg of personnel and operation of the mcmerator for two 
years The program comcides w~th  the nat~onal government mandate to mcorporate incineration 
into solid waste disposal activities As of tlus report there is no wrltten policy for disposal 
However, the Mlmstry of Sc~ence and Technology is generatmg a national code 

The following observations are made with reference to the outlook of mcmeration playmg a 
sigmficant role for Chang Ma1 in the near future 

Above average molsture content of the solid waste that would be handled by an 
mcinerator system will be problemat~c and will need front-end mod~fications to treat the 
refuse and dry it to allow for adequate combust 

Highly slulled techclans will be needed to operate the mcmerator(s) to mamtain proper 
combust~on levels and acceptable an  quality standards Improper operation of umts w~ll  
lead to premature failure of Incmerators, above average residue to handle and dispose of, 
and air pollution, all whch will cause s~gnlficantly hgher costs and comrnumty 
resentment 

Of all scenarios reviewed, mcineration IS most llkely the most expensive and creates 
special problems with reference to ash landfillmg 

Incmeration IS only a partial solution to Cluang Mai's solid waste situation smce lt does 
not deal with the fact that tlus waste stream has usable resources for energy production 
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III Recommendat~ons and Conclus~ons 

Open Pit Mine 

It is our recornrnendat~on that the open pit mme, which is less than 1/4 mile from the existing 
site, be properly prepared and used as a near term landfill This pit is estimated to have suffic~ent 
air space to accommodate over 200,000 tomes of refuse if it is filled to ground level (possibly 
a minunal 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 dunensions and a better estunate of life expectancy Ths  could serve 
as a benchmark m whch to develop longer term solutions to handling solid waste properly 
Immediate engmeermg design and construction of a limng and leachate collection system should 
begm for the new interun landfill 

Compaction 

All studies and d~scussion to this pomt have looked at the possibility of reducmg the amount of 
material gomg to the landfill as a way to save airspace (defined as the volume, in cubic yards, 
of land used to dispose of a certain amount of refuse) The method used to decrease the amount 
of alrspace requlred for a given amount of refuse involves mcreaslng the m-place compaction of 
the refuse (the number of pounds per cubic yard of alrspace) n s  approach can sig~uficantly 
mcrease the life of a given facility at a lower cost than the unplementation of recycling, 
compostmg and mcmeration programs whch will reduce the mcommg volume In-place 
compaction can be facilitated by compactmg the refuse m a compactmg collection vehcle or by 
compactmg it when it has been off loaded at the fill site or both The City should procure a 
landfill compactor slzed for the open pit mme and develop operational criteria to achieve a 
compaction ratio of 1600 lbs per cubic yard 

Consideration should be given to converting to rear-loadmg compaction trucks Five of these 
vehcles, collectmg two loads a day, could collect 100 tons a day or the equivalent of the amount 
m the city controlled zones Consideration should be given to purchasmg spares at a rate 
consistent with current fleet management practices Rear-loadmg compactors would reduce fleet 
requlrements, personnel requlrernents and the number of trips requlred to landfill waste collected 
It would also Increase the compaction of the waste to approxunately 750 lbs /cubic yard in the 
truck 
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0 McGill MRF 

If the city decides to move forward with t h s  proposal, Chlang Ma1 should negotiate to create 
operational standards that mandate a minunum of the proposed 70% reduction of the waste 
stream with monetary incentives for greater reduction (consequent penalties if 70% reduct~on is 
not reached) Because of the crisis situation that exists with landfill options, these negotiations 
should commence unmediately 

a Incineration 

Refuse in Chang Ma1 may be too wet to incmerate without additional treatment The possible 
environmental problems combmed w~th the hlgh cost make mcmeration a less attractive option 

Increasing Profits 

Fee collection can be tied to a mumcipal services bill whch bills for all mumcipal services such 
as water, sewer, sa ta t ion and electric on one bill Non-payment of tlvs bill allows for services 
to be termmated whch will readily affect the household or busmess and cause the bill to be paid 
It would also appear that hotels do not pay thelr f a r  share based on thelr waste production A 
careful look at the fee structure m relation to hotel generation rates versus fees charged seems 
m order The team was lnformed that mu~ucipal service is not extended to busmesses Businesses 
would be a good source of revenue, whlch could offset residential costs, and should be explored 
both as a busmess opportumty and as a control on thelr envlronrnental rmpact 

It would seem that the mumcipality has not gamed the maxunum advantage from it's privatlzation 
initiative Although samtation workers went to the private sector as a result of the contractmg of 
112 the city no trucks or drivers appear to have left the system Given the physical slze of the 
city and even allowmg for three to four collections per week there is room to reduce resources 
and as a result costs A general rule should be that refuse should be out by a certam tme  m the 
mormng and collection vehlcles pass that pomt only once on any given day At present collection 
vehlcles contmue to rerun thelr area until the close of thelr busmess day T h ~ s  is costly and 
nonproductive 

Public Education 

A citlzens advisory committee should be established to help educate the public regarding solid 
waste issues The value of employmg a public relations firm to provide a conduit to educate the 
public regardmg solid waste issues, programs and facilities cannot be underestrmated Proper 
public relations are even more effective when they are coupled with the employment of a citlzens 
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commlttee, empowered by the mayor, to work with staff m the development of solid waste 
policy Thls committee should adequately represent all sectors of the population if it 1s to be 
effective A citlzens committee should be appomted to work with staff on solid waste issues 
relatlng to Chlang Ma1 
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IV Appendlx Financial Analysis 

A Approach 

It is 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 m thelr process of deciding which 
method or combination of methods should be used m solvmg the city's solid waste problem 
Issues such as environmental benefits were not factored mto our cost analysis 

We have developed SIX scenarios for Chang Ma1 to consider in the development of thelr 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 whch we have 
explored herem 

B Cost-Analysis Methodology and Results 

Our approach to analyzmg the costs were based on the followmg information We projected 
operatmg costs based on historical operatmg figures as given to us by the city We built capital 
cost projections based on prices and assumptions concemg  capital goods as described m 
proposals to the city, as well as from comparable figures of such goods m the Umted States Our 
results in 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 is divided mto two areas, collection and disposal costs The collection costs 
are assumed to be the same for all of the proposed scenarios, and wlll be described below The 
disposal costs are different for each scenario, and will be described below after each scenario is 
listed For disposal costs, the costs mclude the landfill, and any other garbage reduction 
machmery 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 machmery employed to extend 
the life of the current landfill Thls ability to extend landfill life allows the city to push off into 
the future its need to purchase a permanent landfill area m s  'avoided cost' is the benefit 
associated with buymg the garbage reduction machery,  and is represented m our analysis by 
the cost savmgs portrayed by a present value of analysis of buymg the permanent landfill at a 
later date, whenever the current landfill is full 
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The average collection cost per tonne of US$20 89 equals the average of the public sector and 
the prlvate sector collection costs This is because of the fact that one-half of the city's garbage 
collection was recently privatized The city pays the private contractor approxmately 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 
(approxlmately Baht 1 2 million annually) The other 50% of the garbage collection IS done by 
the city itself, at a cost of approxlmately US$24 46 Ths  calculation was based on the budget 
figures given to us by the city, m terms of employees, energy, trucks, equipment and supplies, 
and divided by the estmates given to us concermg garbage to be collected 

Scenano 1 Dzsposal Cost US$# 75/tonne 

Collect refuse and dlrect haul to a landfill A new landfill will be requlred after 1 year In place 
compaction assumed to be 800 lbs per cubic yard 

Tlus scenario represents the current state of operations m Chang Ma1 today The disposal costs 
lnvolve the operation of the landfill, whch mclude 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 
h s  site is filled up, it is possible that the military demo site will be used as the next landfill 
We have calculated h s  site to have a slightly hlgher disposal cost, US$6 85 per tonne, because 
of hgher projected land purchase costs We have chosen to use the current site to represent 
today's umt disposal costs for h s  scenario m s  scenario predicts that the current landfill site 
will fill up with garbage by 1996, whch would requue the purchase of the permanent site at that 
tune Smce h s  serves as the base case scenario, and employs no garbage reduction machery, 
there is no avoided cost 

Scenano 2 Dzsposal Cost US$Il 97honne 

Collect refuse and Implement the McGill MRF A new landfill will be requlred after 3 years In 
place compaction is assumed to be 800 lbs per cubic yard 

The McGill Materials Recovery Facility proposes to separate the garbage at an mterlm facility, 
and to recycle and compost a portion of it, so as to reduce the resultmg waste gomg to the 
landfill by 70 % The cost proposed by McGill to accomplish h s  is US$7 50itonne Tlus would 
extend the life of the current landfill to 1998 Thls translates to an avoided cost of 
US$O 28ltonne on the $4 75ltonne current landfill 
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Scenano 3 Disposal Cost US$93 17honne 

Collect refuse and Implement the McGill MRF Utillze 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 estmates 
comes to US$81 45ltonne Tlus would extend the life of the current landfill to 2000 This 
translates to an avoided cost of US$O 53ltonne on the $4 75ltonne current landfill 

Scenano 4 Dzsposal Cost US$5 06honne 

Collect refuse and direct haul to landfill Utillze a compactor to increase m-place compaction to 
1600 lbs per cubic yard New landfill requlred after approxunately two years 

l h s  scenario represents the current state of operations m Chlang Ma1 today, with the addition 
of unplementmg a compactor at the landfill site To the current landfill disposal costs of 
US$4 75, we add the umt cost of the compactor of US $0 45 This compaction allows more 
garbage to be dumped mto the landfill, extendmg its life an extra year to 1997 This translates 
to an avoided cost of US $0 15ltonne on the $4 75itonne current landfill 

Scenano 5 

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

l h s  scenario is the same as the mcorporation of the McGill MRF, except that here we also 
assume the use of the US$O 451tonne compactor at the landfill site The combmtion of the MRF 
and the compactor would potentially extend the life of the current landfill to 2001, representing 
an avoided cost of US$O 6 4 / t 0 ~ e  on the $4 75itonne current landfill 

Scenano 6 

Same as scenario 3 except Increase compaction to 1600 lbs per cubic yard Landfill life is 
extended to approxlmately 10 years 

l h s  scenario is the same as the incorporation of the McGill MRF plus mcmerator, except that 
here we also assume the use of the US$O 45ttonne compactor at the landfill site The 
combmtion of the MRF, lncmerator 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 OOltonne on the $4 75ltonne 
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, in real terms 
No mterest expense is assumed, Exchange rate utillzed is Baht 25 = US$I 
Current amount of refuse equals 200 tonnes per day (tpd) m 1994 mcreasing to 300 tpd 
by the end of 1995 A growth rate of 15% per year is assumed thereafter 
If the 200 tpd is divided mto categories we would assume the followmg 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% manerated (10% residual ash taken to landfill), 16% 
recycled and 54% composted 

The followmg data was used as a guidelrne m developmg our net cost numbers 

One of the most unportant factors m developmg projections for landfill l~fe  is the level of 
compaction that should be attamed by proper operational equipment and procedures The table 
that follows develops landfill life based on consistent landfill sue and refuse composition with 
variable compaction ratio (source Caterpiller Performance Handbook #24) 

COMPACTION LANDFILT, J .TFE GAIN 
590 KGlM3 1000 LBlYD3 96YRS 0 
710 KGlM3 1200 LBlYD3 11 5YRS 1 9 Y R S  
830 KGlM3 1400 LBlYD3 13 4 YRS 38YRS 
950 KGlM3 1600 LBlYD3 15 3 YRS 5 7 YRS 

O ~ e n  Pit Waste c city Calculations 
Dunensions 150 yds X 150 yds X 20 yds 
Capacity 337,500 cubic yards (450,000 cubic yds * 75 - compensation for 

side slopes) 
Compaction 1600 lbs per cubic yard - proper Compactor needed to acheve ths  

level 
Cover Material 25% max~murn volume for proper daily cover 
Total Tons Capacity 202,500 tons - (337,500 X 1600 X 7512000) 
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 m the waste stream if McGill 
proposal is accepted and produces as promised It is mportant to note that certain specifications 
should be considered in desigmng the intermi 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 - 
Pr~vate Sector 
Public Sector 
Avg Cost Per Ton - 
MRF Costs (McGill) 
*Today's Cost Per Ton 

Incmerator Costs 
Annual Cap Arnort \Tonne 
Operatmg Costs Per Tonne 
*Total\Tonne 

Landfill Disp Costs 
Current Cost\Tonne - 
Cost Per Tonne 

Date When Current Land- 
fill and Demo Landfill 
w 
Total PV (@8 %) Land Cost 
For a 50 Ral Perm Site - 
Annual PV Land Cost For 
c 
Avoided PV Urut Land 
1 
Today's Effectwe 
Landfill 
*Disposal Umt Cost Per Ton 

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

Scenario 1 Scenario 2 Scenario 3 
(landfill') 

$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 

Pnce Waterhouse Page 16 



Chzang Maz Solzd Waste Dzsposal Analyszs Fznai Reoort 

Scenario 4 Scenario 5 
(landfill) /W/McGilI) 

TABLE 2 Scenario 6 
+ inc~erator) - 

Private Sector 
Public Sector 
Avg Cost Per Tonne - 
MRF Costs (McGiII) 
*Today's Cost Per Tonne 

Incinerator Costs 
Annual Cap Amort \Tonne 
Operatmg Costs Per Tonne 
*Total\Tonne 

Landfill Disp Costs 
Current Cost\Tonne 
Compactor Cost Per Tonne 
Total Cost Per Tonne 

Military Demo Site - 
Date When Current Land- 
fill and Demo Landfill 
w 
Total PV (@8%) Land Cost 
For a 50 Rai Perm Site - 
Annual PV Land Cost For 
c 
Avoided PV U~ut Land 
1 
Today's Effective 
Landfill 
*Disposal Umt Cost Per Tonne 

SOLID WASTE DISPOSAL 
UNIT COST PER TON (*l,*2,*3) 
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Executive Summary 

Since 1988 the Bangkok Metropolltan Admirustration (BMA) has been collecting and 
disposing of infectlous waste separately from the rest of Banskok s solld waste stream Even 
today hobever differentiating between infectlous waste and other sohd waste is ~mposstble 
because there is no legal defimtion of infectlous waste As a result much of the 
questionable waste is dlsposed through the regular solid waste stream, it IS bel~eved that as 

much as two-thirds of the potentially contammated waste currently ends up in the regular 
sohd waste stream 

There have been surveys performed recently whlch conclude that while the hospitals do 
recogmze the dangers associated wlth infectious waste, they do not want to be responsible for 
disposing of lt properly, in fact, they would be willing to pay a reasonable fee to have it 

properly taken care of by someone else Currently, that someone else is BMA for their own 
hospitals, as well as for some other health care fac~lities BMA, however, IS not equlpped to 
handle the vast amount of infectious waste, wh~ch is growing every day Whde most prwate 
hospitals currently are supposed to dispose of the~r own infectlous waste in on-slte 
incinerators, only one hospital IS said to actually use a small incinerator on-site, there is no 
enforcement of v~olations 

Until a legal defimtion of infectious waste 1s developed and unplemented, it w ~ l l  be d~fficult 
for BMA, hosp~tals, and climcs to determme how much mfect~ous waste actually exists, and 
where the waste is generated In addit~on, without a legal defimtion, ~t w~ l l  be d~fficult to 
attract prwate compames to bid on an mfectious waste collection/disposal contract for 
Bangkok because users could potent~ally avoid uslng the service, clalmmg their waste to be 
uncontaminated W~thout a legal defmtion, a prlvate contractor would llkely require BMA to 
guarantee a m i m u m  level of waste quantlty and revenues 

With proper Incentlves, however, a private company could be ent~ced to enter Into a contract 
to collect and d~spose of infectlous waste m place of BMA If the private sector is allowed to 
operate the service, we believe that the process will be performed more efficiently, with more 
of the waste being removed, and m a cleaner manner At the moment, however, the law 
requlres BMA to perform h s  function, even if the hospitals do not pay the modest fees 
charged for h s  servlce 

In anticipation of a change m the law requiring BMA to perform t h ~ s  service, we have 
undertaken a study to compare the costs to BMA ~f they contmue to perform the service 
themselves v s the costs requ~red to pay a private company to perform that role The results 
herein show that whle ~t is not llkely to be cheaper on a per umt basis to pay the contract 
price for a private company to perform the servlce, there are other benefits to be garnered. 
while mamtalmng current costs These mclude 
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More of the infectlous waste being collected and disposed 
The pr~vate sector wlll use a cleaner disposal incineration method 
BMA will Incur fewer costs 
Future private sector costs may be even lower 

The amount ~ h ~ c h  the prlvate company could charge the hosp~tals, however would be fixed 
in the contract Currently, there is a study wh~ch the Mmstry of Public Health is reviewing 
concernmg maxunum fees per unit wh~ch the private sector would be allowed to charge As 
a result BMA would hkely move to a regulatory role, thus eliminating the need to use as 
own funds equipment and personnel, while accomplishing infectious waste collection and 
disposal more efficiently 

In order to sollclt the private sector, we recommend that BMA engage in a Request for 
Proposal (RFP) process The RFP document should enumerate minunum requirements but 
should not dlscuss specific operational details that the private sector should follow By 
allowing the private sector maxmum latitude in de te rmmg operational details, BMA would 
allow the private sector the opportumty to propose innovative ways of unproving the 
efficiency of the servlce, thereby reducmg costs to a minunum 

We also recommend that BMA choose between two privatization options a Lease-Develop- 
Operate option or a full privatuation option While certain efficiencies in operations can be 
attained though an O&M contract, an O&M contract would not give the private sector 
maxmum incentives to increase 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 if BMA chooses to provide the service ~tself, BMA must tackle certain issues, the most 
important of which are 

The definrtzon and sources of medzcal waste These are the first steps required in any of 
BMA's options Without d e f m g  the market for medical waste, it will be impossible to 
provide an efficient service, protect the environment, and to test performance 

The amount BMA zs wzllzng to subsrdrze the servlce Regardless of whether BMA retains 
operatlon of the servlce or contracts it to a private firm, BMA must decide how much of 
the cost of collection and d~sposal it is willing to pay, and how much should be paid by 
the users of the service 

Legal constraznrs BMA must amend certain laws whlch constram its ability to provide 
the servlce 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 
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7'he b~lling system B M A  should at a rnlmmum contract w ~ t h  the private sector to set up  
an automated bllllng system 
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I. Understandmg of the Situation 

The Bangkok - Metropolltan Admmstrat~on (BMA) IS the local government adrn~rustrat~ve 
agency In Bangkok operatmg under Royal Tha~ 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 1985, the 27 principal funct~ons of BMA ~nclude various cm 
planrung maintenance and development objectives Each of these IS managed by indik idual 
departments and offices w~thin BMA 

The Department of Public Cleansing (DPC) is one department w~thin BMA s structure 
W~thin the DPC, the Solid Waste Collection Sub-Division has responsibility for all solld 
waste collect~on 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 tomes per day over the past 12 
months 

Another division within the DPC, the Garbage Disposal Division, has respons~b~lity for solld 
waste disposal at three major sites within Bangkok Nong-Khaem, On-Nut, and Ram-m-Tra 
Only Nong-Khaem and On-Nut have furnaces for medical waste disposal On-Nut has 
rece~ved recent additions to ~ t s  disposal capability, including two, lo-tonne incinerators, set to 
come on-line before the end of calendar year 1994 

In 1988, BMA laid down a policy to collect ~nfectious and hazardous waste from many 
hospitals in the Bangkok area separately from mumcipal solid waste in order to prevent the 
spreading of disease Starting m November of that year, BMA began to separately collect 
this waste from four of the mam BMA hospitals Later, the servlce was expanded to mclude 
government hospitals, prlvate hosp~tals, health centers and cl~mcs Currently, BMA collects 
this waste from 581 sites, includmg publrc hosp~tals, government hospitals, associations and 
mstitutes, public health centers, prlvate cllnlcs, and some prlvate hosp~tals The waste is 
collected by BMA employees in 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 w~l l  go to On-Nut 

Current condit~ons make ~t extremely difficult to collect and dispose of all of the mfectious 
waste being produced m and around Bangkok The main reasons for t h ~ s  are 

Lack of dejinrtron for rnedzcal waste The biggest obstacle for infectious waste collection 
and disposal is that there is still no legal defimt~on of infectious waste Without a legal 
defimtion, there is no way to know how much actually exlsts, or to easily prevent ~t from 
ending up in the regular solid waste stream This defimtion must be determmed before 
the infectious waste problem can be successfully tackled 
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Cost constramts Since there is no separate BMA budget for mfectious waste collectton 
and dlsposal BMA must cons~stently try to find the funds to prov~de the servlce from Its 
soltd waste operating budget 

The drspers~on of health care prowders It is not known exactly where all of the health 
care prob~ders are located T h ~ s  is because it is common practice in Bangkok for doctors 
to have the~r  own small practices, w~thout formally notify~ng BMA 
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11. Current Collection and D~sposal of Mebcal Waste 

The current procedure performed by BMA can be div~ded into two main sectlons collection 
and disposal of mfectlous waste 

A Collection 

Currently, hospital and c l ~ n ~ c  personnel must separate mfectious waste from the regular solid 
waste stream Although BMA provides speclal red bags and tralnlng, ~t remains the 
respons~bility of the hospital to put the mfect~ous waste out in BMA containers in the parking 
lot area The health care facility is also responsible for denoting a special parking area for 
the BMA truck to park when collecting the waste This is where the BMA collection role 
begins BMA has dlvided the city of Bangkok and its environs into three geographical 
sections From these three sections, BMA has stated that lt 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 sltes 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 bass using August 13-14 actual data 

Costs 
Currently, BMA provides fourteen specialned 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 clalms 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 machme 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, whch projects costs if BMA were to collect infectious waste for 
the next 10 years, the unlt cost to collect infectlous waste is 0 88 Baht per kg collected 

BMA currently disposes its m.fectious waste in 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 lme media te ly ,  and will be used for all future disposal 
of ~nfectious waste Since all of the 10 payments have already been made on the new 
incinerators, we treat the incinerators as a sunk cost which is not included in our analysis 
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This IS also true of the cost of the sanltarv landfill, which already exists outside of Bangkok 
and will receive the ash residue from the incinerator This sanitary landfill is an area bhich 
will require future costs from the regular sohd waste budget in the future because of the 
publlc outcry concerning 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 dld not include In our analys~s 

Costs 
It was stated by BMA that 17 people wlll be trained to operate the new Incinerators Whlle 
these tralning costs were also included In the sunk cost of the incinerators, we must include 
the future salarv and wage expense for these people Other disposal related costs include the 
operating items for the incinerator, gas, electricity, water, Sodium Hydroxide and scrubber 
surflcant 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 infectlous waste 
for the next 10 years, the umt cost to dispose of infectious waste is 13 06 Baht per kg 
disposed by the new incinerators As a result, the total cost per kg collected and disposed rf 
BMA were to contlnue is projected to be 13 94 BahtJkg 

C Revenues 

BMA does charge a fee to remove the infectious waste, it is the same fee structure charged 
for household waste BMA has not been allowed to ralse h s  fee for 20 years, although thev 
told us that they have requested an mcrease various tunes Although BMA is required by law 
to continue to collect even ~f the hospitals do not pay, we are told that most pay the fee 
because 

The fee is low 
The fee IS collected by personnel unassociated with the physical collection (Household 
waste disposal payments are made directly to the vehcle drivers, who often pocket the 
money ) 

BMA revenues from these low fees are far below the costs whlch we calculated For 
example, a typical fee would be 4 Baht per month if up to 20 liters per day were collected 
Depending on the density of the waste, h s  comes to approxunately 01 Baht per kg of 
revenue for every 13 94 Baht per kg of expense The difference is the amount that is coming 
out of the Department of Public Cleansmg's solid waste budget 
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111. Collection and Dlsposal of Medlcal Waste ~f Pnvatlzed 

The actual cost of a prlvate contract to perform collect~on and dlsposal of lnfectlous uaste can 
only be estimated, since ~t wlll ultlrnately be determined by the competitive bidd~ng process 
We est~mated a prlvate bidder's proposed rate based on what it would cost the prlvate 
company to perform the servlce plus a profit margln As a result, we have attempted here~n 
to estimate the contract by determirung costs for a prlvate company to perform the sert ice 
and then have added a 20% gross profit margln to these costs to come up w~ th  an  estimate 
cost to BMA or the hosp~tals (or a combmation) for this contract The results show that 
although the prlvate company can perform the service at only slightly lower unit costs (per kg 
of infectlous waste) than can BMA, the private company w~ l l  have the capab~lity and 
resources to collect and dispose of more umts of waste than BMA, whlch, in addit~on to 
keeping costs down, is also a primary goal of the Department of Public Cleansing 

We have assumed that the infectlous waste separation will contlnue to be done by hospital 
staff, at no charge to the prlvate contractor The amount of waste collected, however, should 
be much higher as explained in the costs section below 

Costs 
Based on mdustry norms, we estunate that the prlvate company would expand the mfect~ous 
waste truckmg fleet faster than would BMA Also, we estunate that they would only use two 
people per truck, instead of the three that BMA sometunes uses We also estlrnate that the 
private company would des~gn a more efficient truck routing plan, whlch maxunlzes 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 machme oil, boot shoes, gloves, and disinfectant 
solution, which the drlvers must use on the trucks after each day of usage 

According to our analysis, whlch projects costs ~f the prlvate company were to collect 
infectious waste for the next 10 years, the umt cost to collect infectious waste 1s 0 78 Baht 
per kg collected Thrs is 11 4% lower than the cost we estunated for BMA to collect Once 
we add the 20% profit, however, the private cost to collect becomes 5 7% higher than 
BMA' s 

B Dlsposal 

BMA currently dlsposes of its infectlous waste to either of the old 4 4 tonne furnaces at On- 
Nut or Nong-Khaem depending on from whlch of the three geographical sections of Bangkok 
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that the infectious waste originates For our analysis, we assume that the new two 10-tonne 
lnclnerators at On-Nut will come on line now and will be used for all future d~sposai of 
~nfect~ous waste by the prlvate contractor Since all of the 10 payments have alreadv been 
made on the new incinerators by BMA, we treat the incinerators as a sunk cost wh~ch 1s not 
included in our analysis T h ~ s  is also true of the cost of the samtary landfill, which already 
exlsts outside of Bangkok, and will receive the ash residue from the inclnerator This 
sanltary landfill is an area which will require future costs, whose source has not yet been 
determined or included in our analysis In addition, we project that at the end of the vears 
1998 and 2002, the prlvate company w~l l  need another lo-tonne ~ncinerator, the cost of which 
we also did not lnclude in our analys~s 

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 slrnilar facilities The salary and 
wage expense for these people is lncluded in our analysis Other disposal related costs 
include the operating items for the incinerator, gas, electricity, water, Sodium Hydroxide and 
scrubber surficant, as well as inclnerator 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 d~spose of 
infectlous waste for the next 10 years, the umt cost to dlspose infectious waste is 12 73 Baht 
per kg This is 2 5% lower than the cost we estunated for BMA to dlspose Once we add 
the 20% profit however, the private cost to dispose becomes 17% hgher than BMA's 

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

C Revenues 

The private company would lrkely price its contract based on the cost to perform the service 
plus a certam profit margm, as discussed above BMA must determme how the fees w ~ l l  be 
paid it could pay these fees out of the solid waste budget, since there is no separate 
~nfectious waste budget it, thus glving the hospitals this service for free It could let the 
hospitals pay these fees in full, or m part with BMA paymg some or none It must then be 
decided as to whether BMA allows the hospitals to pay the contractor dlrectly or through 
BMA BMA could also charge the private hospitals more per umt, so as to subsidize the cost 
for public health care institutions Regardless of the structure, a revenue source must be 
found to pay for the service 
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In the prevlous two sections, we have discussed the estimated costs and revenues of the 
med~cal waste svstem lf BMA maintains control of the system compared to a privatized 
skstem Thls sectlon discusses BMA's optlons for implementing changes In the medlcal kaste 
fleld The three options discussed are 

BMA continues to perform the service 
BMA lssues an Inv~tation to Bid (IFB) to private firms 
BMA lssues a Request for Proposal to private firms 

Each of the options are discussed In turn below 

A BMA Continues to Perform the Serv~ce 

This option would have BMA continue to perform the service of collecting and dlsposlng of 
medical waste BMA would use exlsting staff with the possible help of outside consultants to 
Improve certain functions such as route plamng 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 maintamg the status quo 
These issues are 

Settmg the definztzon of medrcal waste Currently, since there is no defmtion of medlcal 
waste, BMA cannot possibly define the scope of the service it is expected to perform As 
a first step, BMA must understand what types of waste ~t is seeking to collect and dlspose 
The potential for later alterations m the defmtion should not prevent setting an imtial 
defmtion as soon as possible 

Detennmng the sources of medzcal waste As mentioned earl~er in this report, once the 
defimtion of medlcal waste is determmed, BMA must determine all of the sources of such 
waste Knowing the sources of waste is vital for efficient operation of the service 

Defining the semce parameters and costs The service parameters include the types of 
medical waste to be disposed, the interval between p~ckups, etc Before developing an 
efficient operatmg plan, BMA must define all of the service elements to be provlded 
Once the above three items are completed, BMA must develop as efficient an operating 
plan as possible for the service 

Ident& capltal equipment replacement schedules and sources of funds Proper long-term 
financial plamng requlres p l m g  for replacement of capital equipment Such plamng 
must include a source of the funds that wlll be used to pay for the capital replacement 
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Engage rn an operatzonal review of the service An operational review should include a 
review of the general and administrative procedures as well as a review of the procedures 
used to collect the waste The object of the review would be to increase the eff~cienct [n 
the administratwe and collection systems 

Decelop an effectrce nzarhetrng svstern Currently, many potential users of the sercice do 
not utllize BMA for disposing of medical waste This causes three problems 
- Some of the waste IS being disposed of unsafely 
- Potential revenues are not being collected 
- Average cost reductions due to economies of scale are not being attained 
It is therefore Imperative that BMA establish a marketing program to market the servlce 
and ensure that all potential customers are using the service 

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 
capital costs 

This option will be very difficult for BMA to Implement efficiently Currently, there are no 
national systems in place for disposing of medical waste Therefore, there are no local staff 
trained in that field Hmng consultants would help in tralmng local staff, but consultants 
would not be able to remain with a new program long enough to make it viable and cost 
effectwe over the long haul In addition, BMA staff are inexperienced in many of the Issues 
listed above, such as marketing, pricing, and optmal routing Therefore, this option is the 
least llkely to produce a successful long-term program 

B BMA Issues an Inv~tation for Bid to Private F ~ m s  

An Invitat~on for Bid (IFB) is designed to find a private sector company which w~l l  provide 
the service under strict guidelmes set up by BMA The IFB establishes specific operating and 
other criteria to whlch the private bidders must adhere For example, the IFB may include 
specifications 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 wlll be biddmg based on the same basic operating plan, the criterla 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 outlmed directly in the 
IFB 
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This method would be effectwe in bring~ng a group of experienced contractors to operate the 
service After the mmal contract period, BMA can elect e~ther to pertorm the work 
themselves (based on the system established by the contractor) to contmue to contract or to 
reb~d the work 

There are a number of kev Issues that need resolut~on if t h~s  optlon IS used ~nclud~ng 

Dejjnrtlon of the servlce As with all of the optlons, BMA must define the service ~t 
wants performed, mcluding the defimt~on of medical waste and the frequency and scope 
of waste collection and dlsposal 

Approprzate legalframework Is there an existing legal framework whlch allows BMA to 
enter Into a contract with the private sector based on an IFB format' Rlsk mitigation 1s 
very important to the private sector when they enter into such agreements the less risk 
they perceive In a project, the better the price BMA w ~ l l  recelve In response to ~ t s  
solicitation Thls is one risk BMA can mitigate, preferably by passlng legislation 
specifically granting BMA the explicit right to enter Into such contracts with the private 
sector 

Length of the contract The private contractor must be granted sufficient tune to amortlze 
hisfher capltal investment m the project and to earn a reasonable rate of return Given the 
nature of the current service, if the prlvate sector were to fund the necessary cap~tal 
Improvements, the private sector would llkely require a m m u m  of five to seven years 
of operations The proper length of the contract is dependent, m part, on the type of 
public-private partnershp chosen, these options are discussed later m this chapter 

Pnce regularton This will be the most ~mportant issue to resolve prior to solicit~ng the 
private sector BMA must decide what price the private sector will be allowed to charge 
for the service for the entlre life of the contract Choices for regulat~on include capping 
prlces or lrmiting the rate of return In add~tion, BMA must decide how much, ~f any it 

1s willing to subsidize the price faced by the user 

Bdlmg and colleczlon responslbihty Thls will be another rmportant Issue far the private 
sector BMA must decide whether it will choose to bill and collect from the service users 
itself or have the private operator responsible for billmg and collections 

Contract monltonng BMA will be requlred to monitor 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 
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In addition to the above items, BMA must decide which tvpe of public-pr~vate partnership I[ 

desires There are many options from which to choose including 

Operatruns and maintenance contract This arrangement would have BMA contract to a 
private firm to prov~de the servlce oniv BMA would retain the 'license" to prov~de the 
servlce, ownership of the assets, and therefore the responsibility to pay for all cap~tal 
lrnprovements 

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

Temporary or permanent pnvattzatzon In this arrangement, BMA would sell lts 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 increased fiscal responsibility of the latter two options, either the price paid 
for the service will be hgher or the length of the contract will be longer than the O&M 
contract option For a sunilar reason, the temporary privatization option may requlre a 
longer contract than the lease-develop-operate option 

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

If the IFB document is designed well, the private sector will be competing largely on cost and 
experience, in addit~on to the responsiveness to the specificat~ons m the IFB document In 
addition, a detailed IFB should sigmficantly reduce the negotiation tune between establishing 
a winner of the b~ddlng process and the final contract, because the IFB should anticipate the 
potential contract issues and establish the contract provision in its terms of reference There 
are a number of drawbacks to usmg this method By detailmg many of the operational 
specifications of the project, BMA may prevent the private sector from using innovative cost 
cuttmg or revenue enhancmg measures This techmque is often best used for operations for 
which efficiency g a m  are not a priority Thus, it may not be best option for this case 

- 
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Other drawbacks relate to the momtoring contract performance and payment issues Wlthout 
resolution of these issues to the satisfaction of the private sector the proposed bid prices ma\ 
be s~gnificantly higher than they would otherwise be In addition, BMA may have to retrain 
some of ~ t s  empl~yees on how implement BMA s new monitoring function 

C BMA Issues a Request for Proposal to Prlvate Flrms 

A Request for Proposal (RFP) process is sunilar to the IFB process hsted in Section I t  B 
above In both cases, BMA would attempt to solicit private sector involvement in order to 
operate the collection, disposal, and/or billlng 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 into the solicitation document BMA would then contract with the winner 
of the proposal process 

The major difference between the two methods is the specifications detailed in the two 
documents While the IFB provides for detailed specifications m order to constrain the 
bidders, the RFP attempts to allow the bidders latitude in proposing procedures such as 
frequency of collection, tune of collection, type of payment, etc By allowing the bidders to 
propose the specifics of the operating procedures, BMA may gam from innovative methods 
for provldmg 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 minunum standard defimtion for 
infectious waste BMA also may propose a contract length, mlnunum service collection 
periods, and environmental regulations on the contractor In desigmg the RFP, BMA should 
remember, however, that the purpose of the RFP is to allow the contractor the ability to 
provide innovatwe solut~ons to problems, the more specifications that are in the document, 
the fewer efficiency galns the private sector will devlse The specifications set forth in the 
RFP should be mlIumum guidelrnes only Additional benefits can be attamed during the 
negotiation process prior to contract execution 

Other than the detail In the specificat~ons, the issues that relate to the RFP process are the 
same as those that relate to the IFB process For example, BMA must st111 determine the 
defimtion of medical waste, if it has the legal authority to enter into a contract with a private 
bidder, whether the legal framework IS conducive to private involvement, who w~l l  have 
respons~bility for billmg and collections, and how much to subsidlre the service, if at all 
These issues must be resolved before the private sector gets mvolved in the project 
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V. ConcIusions and Recornmendatlons 

Regardless of BMA's cho~ce for prov~dmg the service in the future, BMA must tackle certaln 
issues, the most important of whrch are 

The defin~tlon of medical waste Thrs IS the first step requ~red tn any of BMA's options 
W~thout defimng the market for medrcal waste, it w11l be unpossible to provide an 
efficrent servlce, protect the environment, and to test performance One option 1s for 
BMA to request the Minrstry of Public Health to specify a uniform, country-wide 
defimtion 

The sources of medzcal waste Currently, there is no centralized knowledge of the sources 
of med~cal waste rn Bangkok While the prwate sector may be able to increase the 
exposure of a program after t a k ~ ~ ~ g  over operatrons, BMA will not be able to properly 
assess the contractor's performance without a knowledge of the sources of medrcal waste 

The amount BMA is wdllng to subsldrze the servrce Waste collect~on and disposal rates 
currently do not cover all operatrng and caprtal costs requrred to malntain the service 
Therefore, regardless of whether BMA retarns operation of the service or contracts it to a 
private firm, BMA must decide how much of the cost of collect~on and disposal ~t is 
w~lling to take, and how much should be pa~d by the users of the servlce 

If BMA were to choose one of the latter two optlons, the private contractor could be paid 
its contract price completely by hosp~tals serwced Thls structure would elmunate the 
need for BMA to budget funds for h s  activity (An automated fee collect~on system 
would allow the contractor to easdy b~ l l  the hosp~tals dlrectly ) The downside of this is 
that some hospitals w11l llkely attempt to pass the extra cost onto patients, whch would 
raise health care costs Others may refuse to pay the fee There must be a means for the 
prlvate contractor or another entity to enforce compliance with the agreed upon fee 

Dependrng on the competluon durrng the biddrng process, rt is even poss~ble that BMA 
could actually recelve a portlon of the fees charged m the form of a royalty payment from 
the prrvate contractor as part of a concession agreement for the r~ghts to collect fees for 
performrng b s  servlce The exact structure of this payment would of course be finallzed 
through the RFP process, as described in the next sectlon 

Legal constrarnts BMA must amend certain laws whlch constram the ability to provide 
the service effectrvely For example, BMA should be allowed to levy penalties to those 
who fail to pay the agreed upon fee for e~ther collection or d~sposal In addition, BMA 
should allow the prlvate sector to provide the service directly If BMA chooses not to 
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allow the private sector to collect for the service, tt should contract with the private sector 
to set up an automated billing system for them 

We belleve that BMA's best optlon IS to engage In an RFP process in order to solicit a 
private sector operator for the service The private sector will provide the followmg 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 In a cleaner manner This will unprove health risks to collection and 
disposal workers the general public, and hospital employees and patients 

BMA will incur fewer costs Although the estunated private sector-cost to provide the 
service was only slightly less (and actually a bit more when the profit margin IS mcluded) 
than the cost faced by BMA, the fee could be paid directly by the hospitals, 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 mportant 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 conductmg thls service 

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

Out of the two solicitation choices, we believe that the RFP process has more benefits In 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, sigmficant 
changes in the medical waste collection and disposal system will occur m the future Since 
change is desirable, it IS also deslrable 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, whch should include a list of BMA's 
m i m u m  requxements for the contractor 

We also recommend that BMA choose between the latter two privatlzation options the 
Lease-Develop-Operate option or the full privatlzation option Whde certam efficiencies in 
operations can be attamed though an O&M contract, an O&M contract would not give the 
private sector maxunum mcentives to Increase efficiency in all parts of the operation 
(procurement, for example) The remammg public-private partnership options should allow 
BMA to attain the best possible service and price 
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If BMA should declde not to privatize now or in the future, it should at a rnlnlmum update 
tts bllllng system, includmg ~ t s  rates, to reflect the actual cost of providing service By 
allowing rates to reflect costs, BMA will avo~d  spending money on a service which can be 
spent on other solid waste activities 
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VI. Appenchx 

Table 1 - Collection Analysis BMA vs private company 

Table 2 - Disposal Analysls BMA vs private company 

Table 3 - Projection of Private Company Fees 

Table 4 - Projection of BMA's Estimated Costs 

Pnce Warerhouse 18 



Table 1 

THAILAND 1NFECn:OUS WASE ANALYSIS 
Cdlerhm of Infernous Waste by BMA 

'lherearenmently 1 4 d e m m t r u c k s m w  
Earn truck has ather 1 9  M 3 p e r s d  
Bangkokm &n&dmto 3 &cal &aur 
DIIVKS cdect  7 days per week, from approx 6am loam 

HISTORICAL DATA FYI994 

1 ~ e c h m  I -m II ~ e c t t m m l  T O ~ ~ V A V ~  

fistoncal Data Notes 

a) # Trucks 
b) # P e r s m d  
c)Avg # Persormel per Truc 
d)Avg# StesVistedper 

Truck per Day 
e)Avg# km Dnvmper Tru 

Per Day 
f)Avg# kgofInFernowW 

Cdleciedper Truckper 
g) Total # t m e s  of Inferno 

Waste Cdlectedper Day 
h) Avg # MKS gas Ccmme 

~=TruckpmDay 
1)Avp # km d n v d t e r  p s  

PROHCTIONSdBMA Cmbnuesto Cdlect and Bspose of InFernow Waste 

Rqecied Data A~sumphons 

5 5 4 
13 11 8 

2 6  2 2  2 0  

5 2  7 3  160 

458 628 760 

734 0 1097 5 394 8 

3 7  5 5  1 6  

8 6  173 na 
5 3  3 6  na 

llus 1s based m datafiom tndd routes on ather A m  13 M 14 1994 * Wdadd2 3peoplepera&hdtruckmtheMure(avg25). 
Notdofthetruckshaddataavdable1ewgmtableabovemdudes5ofthe5 *WdaddandreplarrtrucksatarateSOasto~l~~ea~etotal#trucksm~e~cebyav~ofl~~~ear 
%mItrucks,4ofthe5SechonUtrucks,and4ofthe4Secttonmtrucks Wdmaeaseavgkmdnvmpertruckatrateof3km/year 
# d a t e s  Vistedmdudes all health care fadhes, but not to Cn NuWNm~Khaem * W d  maease avg kgwaie dededpertruck at rate of20 kglyear 
1 000 kg- 1 t m e  W d  get better gas deage (due to toadvnprovemmts) at rate of 2 hters/km per year 

14 
32 

229 

915 

6031 

741 46 

1038 

1244 
485 

- 

PROEmONSSPnvate Camranv were to Cdled and Bsoose of Infernow Waste 

b) # Per~~rmel 
c)Avg#PasamelperTruck 
d)Avg#dtesVistedpe 

Truckperlhy 
e) Avg # Ian Dnvm per Truck 

per Day 
f) Avg# kg of Infechow Waste 

CdleciedperTruckperDay 
g) Total #tames of Infernous 

Wastecdectedper Day 
h) Avg # Mers gas Canslrmed 

P= Truck P= Day 
1)Avg # km d n v d t e r  fp 

36 40 44 48 52 56 60 64 68 72 
225 222 220 218 217 215 214 213  213 212 

6531 7031 7531 8031 8531 9031 9531 10031 10531 11031 

781 46 821 46 861 46 901 46 941 46 981 46 1021 46 1061 46 1101 46 1141 46 

12 50 14 79 1723 19 83 22 60 25 52 28 60 31 84 35 25 38 81 

1257 1268 1277 1286 1293 1300 1306 13 12 1317 1322 
520 555 590 625 660 695 730 765 800 835 

Rqected Data A n m m h a u r f ~  Pnvate Company Opaatlon MmeEfiiaent 

W d  add cdy 2 people per a & h d  truck m the Mure (mme e0iaent) 
* W d  add andreplarrtrucks at a rate SO as tomaease total# trucksm semce by avg of2 per year (have funds to do so andwaste demand susts) 
* W d  mcrease avgkm dnvmper truck at rate of 5Myear (expandedtluck romg). 

WIII mmease avg kg- cdlededpertruck at rate of40 kgtyear (mme waste 1dah6ed). 
* WIU get better gas deage (due to t o a d u n p r o v ~  35 hterslkm per year 



Table 2 

TBAILANDINFECTIOLEWASIEANALYSIS 
I)lsposal of Infedtow Waste by BMA 1 
There are currently 2 h c e s  ~n we I at Or Nut and 1 at NangKhaem 
Very sholtly the 2 newmanerators at Or N u t d  bem me toreplacethetwo aforemenhanedflnnaces 
T h e s e d  handle d l t h e d & o w d e m t h e ~ e  andfortlus walyss 
Ihls analps colsdas d y  these manerators, and treats thar purchase as a smk wzt 

PROHCITONS lf BMA Operates New Inanerators 

a) # p e r s m 2  
Cansumables 
b) Gas Ccnsumphan @t&day) 
c)nectnaty Ccslsumphorr (wtslday) 
d) Water Cmsumphan (m3lday) 
e) S d w  Hydmde NAHO JOY @ters/da) 

f )  S u r f i d  W & Y )  
S u m p e r  Year 
g) Gas Bumer (# wts )  
h) Pump 8 Motm (# mts)  
1) Capaaty Meters (# lots) 
1) chmca l  Dosns Pump (# 1-1 
k) Thamocoqles (# mts)  
1) Spray N d e s  (# mts)  

Rqected Data AsnrmptlW 

*Above walysslsfmthe two mcmerators combed 
Gas, Elednaty Water Chmcals and &her mnsumaHes are aarmedto be cannrmed acw~dngtotmagesprqeciedfiom ourmfe&ouswaste cdeman analps anthepmouspage 
The base amomt of OoIlSumphm ofthese ~temswasleamedfiom the operabng cost dormahan sheet based an1& yea's 7 6 tmesper  day ccnslrmed We asnrmedthat all of 

these ansrmrables my &redly wth t m e s  o f d e  dqosed 
Inanerators are aarmedto bum d e c h o u s d e  based an 20-hour day b!A chmcals are cansumed based an 24-hour day 

TBAILAND INFECTIOUS WASIEANALYSIS 
Dsposal ofInf'e&ousW&e by Pnvate Company 

PROHCnONS dPnvate Company OperatesNew Inanemtors 

a) # Persarmd 
ConsumaHes 
b) Gas C~lllllllptlm (IlWday) 
c)El&aty Ccnnrmpttm (wtdday) 
d) Water Ccnnrmpttan (m3lday) 
e) M u m  Hydmxlde NaHO 50 / @ters/day) 
0 -h (kglday) 
Soaresper Year 
g) Gas Blnner (# wts )  
h)Pump&Motm(#umk) 
I) Capaaty Meters (# lots) 
1) Q1emd Pump (# lots) 
k) Thermocouples (# umts) 
1) Spray N d e s  (# umts) 

Rqected Data Aslmlptlans 

Above analyss assumes thatpnvate company m i d  nm manerator wthlesspersmel even at lugher tmage  per day 



THAlWWD INFECTIOUS WASTE ANALYSIS 
Projeohon of h a t e  Company Contract Fees to Cover Expenses Plns Prolit 

C o n ~ o l l  
Salary and welfm 
Tmcks 
Sola h c k  foe1 
Maclnne and break oil 
Tmck dtrenf ' t  solu~on 
Boot shoes 
Blackgloves 
Total Conechon lkpcpenses 

CoUectQon Fee Calcnlaiton 
1994 Present Valne ofExpense 3 531 792 3 511 934 5 827 809 6 606 323 3,255 525 3 116 907 3 003 592 3 400 802 3,218 581 3 046 339 
1994PVSnm oflkpenses 38 519 603 

Projected Tonnages 4501 5323 6,203 7 140 8 134 9 186 10,296 11464 12689 13971 
Projected kg Waste 4 501,218 5 323 071 6,202 523 7 139 575 8 134,228 9 186 480 10,296 332 11 463 785 12 688 837 13 971 489 
1994 Praent Value ofkg 4 092 017 4 399232 4 660 047 4 876 426 5 050 715 5 185 528 5,283 647 5 347 940 5 38/306 5 386 614 
1994 PV Snm of kg 49 663 472 

PVExpenses/PVkg = 078 Bahtkg =maqmalfeeperkg 
Add 20 / pmfit before tau 093  Bah* =maqmalfeeperkg 

Salary and welfare 
Gas 
ELecEtnaty 
Water 
NaHO & surlicant 
Gas Bmers 
Pomp &Motors 
Capaaty Meters 
Chermcal Doslog Pomps 
Thermownples 
S p y  Nozzles 
Total IhsposalExpenses 

Ihsoosal Fee Calcnlahon 
1994 Present Valne oflkpense 52 720 422 56 395 524 59 506,242 62,239 695 64,281,236 65 978 035 67 080 419 67 884 059 68 189 963 68 156 083 
1994 PV Snm of Evpenses 632 431 677 

Projected Tonnages 4 501 5 323 6,203 7 140 8 134 9 186 10,296 11464 12 689 13971 
Projected kg Waste 4 501,218 5 323 071 6,202,523 7 139 575 8 134,228 9 186 480 10 ,2 96 332 11 463 785 12 688 837 13 971 489 
1994 Present Value ofkg 4 092 017 4 399,232 4 660 047 4 876 426 5 050 715 5 185 528 5,283 647 5 347 940 5 381 306 5 386 614 
1994 PV Sum of kg 49 663472 

PVExpenses/PVkg = l2 73 Bahtkg =maqmalfeeperkg 
Add 20 / profit before tax IS28 Bahtkg =maqmalfeepukg 

Umtcostfor pnvate wmpany to &pose & c  13 51 Bahtkg = maqmalfee/kg 
Incdndug Profit Mawn 

Acc~rdmg to Ban Chang s 1 page sommary 'Med~cal Waste, Baselme Data, WIN WIN S~toabon, 
compamble 6gnres for the above omt fees mdndeEnwo Tech ttuangh Mr. McCoy at 16 Bahtkg 

Operahng Costs p a  Umi- 

Notes 
The abovers a presentvalue long mn maqmal cost analym 
thscomtrate = 10 A 
360 day per year operahoa 
Only personnelm conechon h c k s  and at manerator any phmmg or other personel are notr idded as part of fhs analym 
No mierest costls mdnded becasne hocks are assumed to be pad for wfien purchased, and manaators are already pad o& 
No depreaabon expense because trucks are assumed to be purchasedm one payment, wth O W  costs as separatehe Item 
and newmanerators are already pad for wth spares and O&M as separate heltems 
T m k s  must be replaced afk~ 7 years so must replace the 6 bonghtm 1990 m 1997 the 9 bonghtm 1991 m 1998 the2 bonght 
m 1995 m 2002 the 2 bonght m 1996 m 2003 and the 2 bonghtm 1997 m 2004 
Pnvate company 1s projected to need &bond 10 tonnemanerator after ya 1998 and 2001 the wst of h c b  are not 
mdnded m ihu analym and so some anangmentdl  need to be made (ie m e  fees m those years or have BMA buy them) 
Real Bahtmeaos contractor most have prowon to m e  fees m some relabon to an dahonmdez  
I t s  not yet d e ~ d e d  as to whetha contractor ~ n l d  charge fhs fd amount to hospitals and h c s  
or wfiether BMA wonld pay a pofion to contractor so as to lower burden to alllsome hospttals and dmcs 

Colleohon 
Salaty welfare hock dm 
Sola for hock foe1 

* Edaolnne and break oil 
* Cost per coUechon hock 

Tmck dsenfectant solob 
Boot shoes far personnel 
Black gloves for personn 

Ihsposal 
Salary manerator operat 

* Gas for manerator 
* Elechnaty fo~manerator 

Water for manerator 
NaHO formanerator 

* Scrubber surlic manerat 
* Gas Bumers 

Pomp &Motor 
Capaaty Meters 
Chemcal Doslog Pomp 
T ~ € T ~ U O M U ~ ~ S  
Spmy Naizles 

5 000 Bahtlmonth 
8 0  BahUlIter 

25 0 BahUlIter 
535000 Baht 

9920 Bahtl0t 
7500 Bahtnot 

47 500 Bahtlot 

10 000 BahVmonth 
8 0 Bahthter 
2 2  BahYmt 
5 0 Bah th3  

200 Bahthter 
I000 Bah* 

330 000 BahVmt 
76 800 BahYmt 
38500 Bahtnot 
80000 BahUlot 
10500 BahYomt 
2 400 Bahtlnmt 



TBNLAND NECTIOUS WASTE ANALYSlS 
Projmon of BMA s Eshmatcd Costs to Conhnuc to Collect and h p o s e  of Infechous WasteThcmselve 

AU lignres m real Tha Baht 

Collechon 
Salary and w E u e  2 070 000 2,220 000 2 370 000 2 520 000 2 670 000 2 820 000 2 970 000 3 UO 000 3,270 000 3 420 000 
Tm& 535 000 535 000 3 745 000 5 350 000 535 000 535 000 535 000 1070 000 1070 000 1 070 000 
Sala h c k  fuel 541 976 582 419 623064 663 891 704880 746 015 787,283 828 670 870 167 911 763 
Macbme and break oil 61666 66,267 70 892 75537 80,201 84881 89 577 94,286 99 007 103740 
Tmck dtsenfectant soluhon 9 920 0 9 920 0 9920 0 9920 0 9 920 0 
Root shoes 0 0 7500 0 0 7500 0 0 7 500 0 - . . . -- -. . 
Black gloves 0 47,500 0 0 47,500 0 0 47,500 0 0 

TotalCallechonExpenses 3218.561 3.451.186 6,826,377 8,609.428 4,047,501 4,193,397 4.391.780 5,160,456 5,326594 5.505-503 

Collechonhense C a l d h o n  
1994 Pwent Valne ofEupense 2 925 965 2 852,220 5 128 758 5 880 355 2 513 180 2 367 063 2,253 677 2 407 391 2,258 996 2 122 610 
1994 PV Sum ofFkpenses 30 710,215 

Projected Tonnages 4 112 4 501 4905 5323 5756 6,203 6 664 7 140 7630 8 134 
Projected kg Waste 4 111 892 4 501,218 4 904 945 5 323 071 5 755 597 6,202 523 6 663 849 7 139 575 7 629 702 8 134,228 
1994 Present Value of kg 3 738 084 3 720 015 3 685 157 3 635 729 3 573 773 3 501 163 3419 608 3 330 665 3,235 738 3 136 097 
1994 PV Sum of kg 34 976 029 

Salary and welfm 
Gas 
Electnuly 
Water 
NaHO & surticant 
Gas Bnmers 
Pump & Moton 
Capaaty Meters 
Chemcal Domg Pumps 
Thermocouples 
Spray Nozzles 
Total Ihsposal Expenses 

IhsoosalExpense Calcnlahon 
1994 Present Valne ofFxpense 49 398 813 48 919 392 48,253 765 47 591 410 46 613 143 45 65637  44 457 048 43,294,282 41 949 867 40 561 303 
1994PV Sum ofExpenses 456 695,259 

Proj&ed Tonnages 4 112 4 501 4905 5323 5756 6,203 6 664 7 140 7630 
Projected kg Waste 4 111 892 4 501,218 4 904 945 5 323 071 5 755 597 6,202 523 6 663 849 7 139 575 7 629 702 
1994Pwmt Value ofkg 3 738 084 3 720 015 3 685 157 3 635 729 3 573 773 3 501 163 3 419 608 3 330 665 3,235 738 
1994 PV Sum of & 34 976 029 

PVExpenses/PVkg = 13 06 Bah* = matgual cast per kg 

[ ~ m t  cost for BMA to dtspose & collect 1394 Bahtkg =marpmalfewkgl 

OpEIatmg Costs per urn* 

Notes 
*The abovea a presentvalue long mn matgual wst analyss 

Ihsconnt rate = 10% 
360 day per year opemi~ou 
Only personnel m wnechon tmcks and at mmaator  any p l a m q  or other person$ are not mcluded as part of t h  analysls 
No mterest wstls mdu&d becasne trucks are assumed to be pad for d e n  purchased, and mmemtom are already pad o& 
No depreaahou expense because tmcks are assumed to be purchased m one payment, ulth 0&M casts as separate h e  ~tem 
and newmanemtors me already pmd for wth spares and O&M as separate h e  Items 
Tmcks must be replaced after 7 y e m  so must replace the 6 boughtm 1990 m 1997 the 9 boughtm 1991 m 1998 the 1 bought 
m 1995m 2002 the 1 boughtm 1996m2003 audthe 1 bonghtm 1997 1112004 
BMA a projected to need adhhonal10 tonne1nmerator after yr 2002 the cost afwhch a notmdnded m tfus analym and 
so some extramoney win need to be bdgeted by BMA at that bme. 
Real Baht means BMA must have prov1son to msefees m some relaon to a n d a h o n  mder, evm though they have not been 
allowed to m e  fees for household waste collechon (whchls the same formfecbous waste collechon) for the past 20 years 

Conechon 
*Salary welfaretmckdmr 

Sola for tmckfuel 
Macbme and break oil 
Cost per wllechon truck 

* Tmck dtsenfectant solnh 
B o o t  shoes for personnel 

Blackgloves for personn 
&Qo& 

Salsly manerator operat 
Gas for manemtor 
EleGmuty for mmemtor 
Water formanerator 
NaHO for manemtor 
Scmbber s d c  mmemt 

* Gas Bumers 
Pump &Motor 

* Capacity Meters 
Chermcal Dostog Pomp 
Thermownples 
Spray Noples 

5000 BahVmonth 
8 0  BahVhter 

25 0 BahVhter 
535 000 Baht 

9 920 BahVlot 
7 500 BahVlot 

47 500 Bahtflot 

10 000 Bahtlmoufh 
8 0  Bahthter 
2 2  Bahumt 
5 0  BahUm3 

20 0 BahVhteI 
100 0 Baht& 

330000 Bahtlmt 
76800 BahVmt 
38 500 Bahfflot 
80000 BahtRot 
10 500 BahVnntt 
2400 BahVmt 
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Trlp Report 

Independent Power Prolect Sollcltatlon and Contractmg 
Natlonal Energy Pollcy Offlce of Thalland 

August 15-23, 1994 

The purpose of the asslgnment was to revlew, on behalf of the 
Natlonal Energy Pollcy Offlce of Thalland (NEPO), a draft 
independent power pro~ect (IPP) Request for Proposals (RFP), 
accompanying model power purchase agreements (PPA), and grld code. 
The draft documents had been prepared by Prlce Waterhouse on behalf 
of the Electrlc Authority of Thalland (EGAT) The asslgnment also 
lncluded attending a conference for potentlal bldders In the IPP 
sollcltatlon Following the conference, comments on the documents 
were provlded to EGAT, on behalf of NEPO, that addressed the 
concerns ralsed by potentlal bldders The consultants partlcl~ated 
In sesslons 
documents 

August 15 

August 16 

August 17 

August 18. 

August 19- 

August 22 

with -EGAT and NEPO to negotiate changes 1; the 

Met wlth Dr Plyasvast1 Amranand, Secretary General 
of NEPO, Dr Bhasu Bhanlch Supapol of NEPO and 
other NEPO staff for a background brleflng and to 
coordinate the workplan for the week Revlewed 
draft RFP, model power purchase agreement and grld 
code 

Continued renew of the documents and prepared 
lnltlal comments Sent lnltlal comments to EGAT In 
advance of IPP conference. 

Attended IPP conference, and focused on potentlal 
bldders reactlon to the draft documents 

Attended second day of IPP conference, agaln 
focuslng on potentlal bldder reactions. Modlfied 
lnltlal comments on draft documents to mcorporate 
lssues ralsed at the conference sesslons Met wlth 
Dr. Plyasvastl, Dr. Bhasu and other NEPO staff to 
prepare for EGAT meetlng on August 19. 

Meetlng wlth EGAT, NEPO and Prlce Waterhouse to 
dlscuss proposed changes In the draft documents to 
lmprove RFP response and fmanceabillty of 
pro-~ects Prepared documents summarlzlng sesslon, 
the areas of agreement were discussed, those ltems 
that remalned open for an upcomlng EGAT Internal 
worklng sesslon were clarlfled, and scheduling for 
the IPP investors conference was covered 

Meetlng wlth EGAT, NEPO and Prlce Waterhouse to 
contlnue dlscusslon of changes In draft documents 
Prepared document summarlzlng sesslon and providing 
draft changes for changes In the sollcltatlon and 
contract documents 



Trip Report 
by 

Brlan  M. Mlller 
Whlte & Case 

Re Thalland Independent Power Producers (IPP) 
Conference, 17-18 Auqust 1994 

Thls trlp report 1s prepared pursuant to the Subcontract 

between Prlce Waterhouse LLP and Whlte & Case The Subcontract 

requlred the servlces of Brlan Mlller for the perlod 15-19 August 

1994 In Bangkok, Thalland to advlse and consult wlth the Natlonal 

Energy Pollcy Offlce (NEPO) In connectlon wlth the Thalland IPP 

Conference held on 17-18 August 1994 In Bangkok The Conference 

was sponsored lolntly by NEPO and the Electrlclty Generating 

Authority of Thalland (EGAT) 

Itinerary and Dallv Actlvltles 

The ltlnerary and actlvltles undertaken by Mr Mlller 

In connectlon wlth the Subcontract are as follows 

Sunday Travel from Jakarta, Indonesia to 
14 August Bangkok, Thalland (6 5 hours) 

Monday Meet wlth other NEPO consultants, 
15 August revlew and dlscuss IPP documents at 

NEPO off lces, confer ' wlth Dr. 
Plyasvast1 and NEPO staff regarding 
prellmlnary conclus~ons (9.75 hours) 

Tuesday 
16 August 

Wednesday 
17 August 

Revlew and d~scuss IPP documents at 
NEPO offlces, confer wlth Dr 
Plyasvast1 and NEPO staff, begln 
preparing wrltten comments on documents 
(8 0 hours) 

Attend IPP Conference, dlscuss 
proceedings wlth partlclpants, sollcit 
comments from attendees; confer wlth 
NEPO staff (10 0 hours) 



Thursday 
18 August 

Frlday 
19 August 

Attend IPP Conference, dlscuss 
proceedings wlth partlclpants, sollclt 
comments from attendees, prepare 
memorandum of comments for meetlng wlth 
EGAT, meet wlth Dr Plyasvast1 and 
staff to prepare for meetmg wlth EGAT 
(12 5 hours) 

Present comments and lead dlscusslon In 
meetmg between NEPO and EGAT regardlng 
IPP documents and sollcltatlon process, 
flnallze report to NEPO regardlng 
recommendations for IPP program, 
Travel from Bangkok to Jakarta (14 5 
hours) 

2 Report of Consulting Servlces 

The consultation wlth NEPO focused on a revlew of the 

IPP document package that had been prepared by EGATts advisers, 

Prlce Waterhouse, for presentation at the IPP Conference These 

documents conslst of (1) a prellmlnary Request for Proposal (RFP) 

(2) prellmlnary Model Power Purchase Agreements (PPA) for Coal- 

flred and for Gas-flred electrlclty generating plants, and (3) 

a prellmlnary Grld Code These documents were flrst made 

available to Mr Mlller at NEPO1s offlces on Monday, 15 August 

The revlew focused on the treatment of malor rlsk 

Issues, flnanclablllty, and comparison of EGATas document package 

to the terms In other IPP programs, particularly In Southeast 

Asla Detalled commentary and explanation was provlded to NEPO 

staff regardlng the treatment of natural and polltlcal force 

ma-~eure, lncludlng change In law, the purpose and appropriate 

levels of llquldated damages for delay In plant commlsslonlng and 

for plant performance shortfalls under "take-lf-tendered1# 

contracts sub-Jectto net dependable capaclty avallablllty payment 

formulae, the grounds for termlnatlon of the PPA by the power 

generator and by EGAT In default and non-default cases, cure 

rlghts of lenders, termlnatlon buy-out requirements, cholce of 

law and dlspute resolution provlslons, and the relatlonshlp 

between the tariff structure wlth ~ t s  lnherent lncentlves and 



dlslncentlves, on the one hand, and the performance requlrenents 

under the PPA, on the other hand 

A detalled memorandum of comments was prepared 

collaboratlvely by the four advlsers and submitted to NEPO In 

draft on 19 August and In flnal form on 22 August A copy of 

that memorandun, whlch contams comments on the RFP process and 

the proposed document package for Thailand's IPP program, 1s 

attached hereto 

Whlte & Case 



To. Dr Plyavast1 Anranand 
Secretary General 
Natlonal Energy Pollcy Council 

F ~ O P  J a k e  Delphla, Delphia & Gosselm 
Rob F x t z g h b n s ,  Euntofi & Wllllans 
John k v e t t ,  New -gland Elcctrlc R e s o u r c ~ s ,  Inc- 
~rian ~illsr, W h l ~ e  & Caee 

Re Comments on D r a f t  RFP and H o d e l  D o c u m e n t s  

Date - August 2 2 ,  1 9 9 d  

This docunent m e r g e s  com~ents contamed I n  the t ~ t o  August 19 ,  
1994 documenka cnd replaces *ooe docunents- B a s e d  on the two 
meetings w i t h  EGAT, we have added speclflc uordlng proposals f o r  
EGAT1s conslderatlon ~n aume areas of thc = P  

We have rev~ewed the August,  1994 Prelln~nary crld Code, 
Request f o r  P r o _ ~ o s a l s  (RFP) and Hadel Power Purchase Agreements 
(PPA) and attended the publlc conference zponsared by EGAT and 

NEPO W h d c  there are numerous c o m e ~ t s  t h a t  n l g n t  bs made on the 
documents, we will limit these comments to only the m a ) o r  ones t n a t  
might influence the fxnal results of the  sollcltatlon and 
contract ing process- 

O u r  comnents arc a b e d  a t  t h e  following points- 

* ~iddere ahould psrceivc that the process will be well 
s k c t u r e d  and fair, 

Commercial terms should not be unreasonable so that 
bidders take the model agreements eerlously and s u h l t  
the lowest pxactlcal bids, - Good potential biddexa are not discouraged from blddlng 
by the process; 

0 Contract negotiation following recelpt of bids should be 
successf u 1 - 

We recommand the following modlflcatlons to the documents to 
crhf ~ 4 n  a m o r c  favorable outaome from the sollcltatlon process, 
without harming EGAT1s ab~lrty to o b t a ~ n  affordable and rel lable 
TPP p o w e r  

Request For Pronosals 

1- It 1s agreed that the RFP wxll be ~ssued  under the c u r r e n t  



asproach of broad c r l t e r l a  tihat have been asslgned velgnts. E G A T  
and NEPO agree t n a t  speclflc EeaSmes of a nldder's response to 
each o: +he b r o ~ d  c r i t e r ia  need to be devdoged prim to rece lg t  05 
blds In order to Essure blddezs tnat the evaluatmn methodology 
will be fair and reasonable, the  fallodlng s9ould bc added to thc 
WP - 

rlZGAT ~ntends to apply consiskent  pr1c2 and non-prlce crlterla 
In the bid evaluation process Tne REP con ia l f~s  1nfomatlrsn 
on fie welghtlng of the various factors  S a t  EGAT considers 
nost important in evaluat~ng h d s  Prlor to receipt af blds, 
EGAT will establish d e f ~ n e d  measures for determlnlng the 
degree by which tfie b ~ d  necks each of the p r x e  and non-prlce 
evaluat lon criteria. Thls process will be used by EGAT to 
rank the bids EGAT lntends to make en lnltlal cut based on 
that evaluetion Hors d c t a l l e d  proJect ~nvest~gatlon and 
contract negozlat~on w d l  be cofiducted w ~ t h  pro3ects that 
contlnue i n  the process following tne lnltlal cut In order to 
make the final select~ons- Tfie declslons as to the deflned 
measures for deternln~ng the project ranking, 'the m l t l a l  cut 
analysis and subsequent flnal selection vlll be ~ o l n t l y  
d e t e m i n s d  by EGAT and WPO " 

2 The PFP appropriately state6 that EGAT reserves t h e  r l g h t  to 
r e ~ e c t  any and all bid propasah- IIowever, potentla1 bldders w l l l  
be c o n c e r n e d  about how EGAT wlll evaluate ~ t s  own construction 
plans against thc projects they ulll propose I n  response to the 
sollcltatlon Bldders  w i l l  want assurances that EGAT w ~ l l  not 
favor its oun projects. The R?FP should ~ n c l u d e  an explanation of 
the relatlonshlp between the capaclty belng sollclted and EGAT1s 
OWTI constru~tloh program and how project proposals wlll be compared 
to EGAT1s projects .  We suggest the folloulng wordlng for EGAT'6 
conslderatlon 

"Ths sol~citation la being conducted pursuant to the 
"~uidelines for the Purchase of P o w e r  from Independent Power 
Pxoducers" ( ~ u i d e h n e s )  approved by C a b ~ n e t  of Thalland on Hay 
31, 1994- To assure fair treatment of thc proposals, the 
evaluation and negotiation will be made by a Jolnt Committee 
c o n s l s t x q  of EGAT and NEPO chalred by EGATJs General Manager 
The amount of IPP capaczty s o h c ~ t o d ,  1000 MW In 1996-2000 and 
2800 MW In 2001-2002, has been agreed upon by EGAT and NEPO, 
and la an xntegral  element of the  Guxdellnes, 

It la the intention of EGAT to purchase 3800 MW of IPP power 
provlded that affordable proposals are recelved accordlng to 
the evaluatlon process described In fils sollc~tatlon. The 
capaclty belng s o l l c l t e d  represents  EGAT1s est~rnatcd capaclty 
neede through 2002 to be provlded by IPP pouer-ti 

3 Bidders should have confidence I n  the ability to rccovcr the 
bid  bond undar mpproprxate condltlons W e  recommend that thc 
following change be made in eect lon  1.8 of the RFP -- "In t ho  ovent 
that Dldder w l k h d r a w s  ~ t e  Propoeal d u r ~ n g  t h e  Valldlty p c r l o d ,  or  



t h e  Selected Bldder falls to execute tne PPS zs s u b n t t e d  I n  ~ t s  
proaosal,  GAT will retaln the bld Set-lty ,, " Tne projec t  bld 
sec-lty f o m  should be m d r f ~ e d  accord~ngly 

r The treatnent of trans~lssian coszs nccds zo De c l a r l f l ed  and 
made consistent betxecn the rZFF and tn~, P'PA WQ suggesi tne 
followlng a o r d ~ n g  m the RfP. 

-7.5 1 ( 3 )  c o n v c t l o n  Costs - Bldders  f o r  f a c l l ~ t ~ e s  lnslde 
Thalldnd should. not ~nclude connectlon cost (the cost of 
l i n h n g  the faclllty to EGIIT's system) In them proposal 
prlczng For purposes of bld evaluation durmg the  lnlt~al 
cut process, EC-AT intends to develop a prellnlnary estmaie of 
connectlon costs and any addlt~onal m o d ~ f  lca t lona to EGAT 1 s 
s y s t e m  to allod comectlan of the faclllty These costs wlll 
be added to the life c y d c  cost6 and used when cnmp=lng 
conpet lnq b ids  aldders sheuld no te  that EGAT 's transmlsslon 
ex-p-slon plzq lncludes c o n s z r u c t ~ o n  of ncv 500 
t r a n s a l s s l o n  l h e s  from Rayong to Nong Chok and fron Tap Sakae 
to Sai No1 (See Attachnent D) The C O S ~  of thls 500 KV 
L ~ r a n s n l s s l o n  expansion dl11 not be lncluded l n  the old 

evaluation nor as part of the modlflcations to EGAT's system 
t o  allow connectron of the IPP faclllty ercept I n  the unllkely 
event  that a gar t lcu la r  IPP pro)ect dould cause ECAT t o  n o d l f y  
~ t s  500 2 V  t r a n s m l s s ~ o ~  expanslon plan In such case, the bld 
evaluation would l nc lude  any increased or decreased cost of 
500 :W transnlsslon f r o m  EChT8s transnlsslon expanslon plan 

Connect~on facllltles, or the c o s t  of the  e x t e n s l o n  and 
modl f lca t ions  to EGAT1s system to allow connectlon of the  
f a c i h t y ,  outside the bldder 's slte w ~ l l  normally be designed, 
constructed and opcrated by EGAT. For prqects t h a t  cantlnue 
In the process followlng the lnltlal cut, EGAT wlll conduct 
m o r e  detalled cost and feaslbllity atudlas f o r  connectxon 
facilities burlng t h e  d e t a ~ l e d  negotlatlon process, EGAT 
wlll ~nfurm the blddcr of the cost of the e x t e n s l o n  and 
modlflcatlons to EGAT1s system to allow connectlon of t h e  
f a c l l ~ t y ,  EGAT may look to the bldder to pay f o r  those costs 
based on the estimated cast that CGAT provldes to thc bldder 
I n  such event, t h e  bldder wlll be entltled to revme its 
~ricing propo~al  to EGAT to reflect such costs 

Bldders may, at their option, request that EGAT begln lts 
pre l lmlnary  estlmate of connec tmn cost in advance of recelpt 
of the bid I n  such event, the request should be accompanied 
by a payment of 50% of the bld evaluatron fee for the 
facility CGAT will use ~ t s  bczt efforts to provide 
connectlon cost l n f  ormntlon In a t ~ m c l y  manner EGAT reserves 
t h e  r ~ q h t  to deny any such request, baeed on the antlclpated 
time requirements of preparing thc cstlmate or on personnel 
avallabll~ty. Alternatively, Bldders may wleh to have 
~ndependenttnguieerxng estimates of connectlon cost performed 
in advance of t h e l r  b ~ d s  



Transnlssion losses shculd ~e conslderea In some fashon he 
recomnenl conslder~ng losses el#er eqllcltly In t h e  cost 
evzluatlon o r  ~n the non-prlce l o c a t l o n  factor The easler o' t h e  
t w o  to c b i n l s t e r  dould be TO ~ n c l u d e  t'lossesfl 2 s  o7e of rhe zzexs 
to De covered In the location value z,ear=e V r o x l m l t y  io load 
centers" is already included I n  that neasure, and addlng losses to 
zhe zeasure would s e a  to be a practical neans to accoun t  for znls 
varlable 

5 In spl te  of the importance of d~s?atchablllty, tnere are no 
threshold requlrenents to grant EGAT dlspatch rights; rather, ~t 1s 
a 2 polnt scoring factor. If all prqects are lntended to be 
d l s p a t c n a b l e ,  dlspatchablllty as an evaluation crlterla wlrh a 
welght of 2 1s not strong enough. Also, slnce nost pro3ects are 
l l k e l y  to be dispatchable, the evaluat~on crlterlon may become 
~ r r e l e v a n t .  I f  d l spa tchab l l l ty  1s expec ted  of all p r o - ~ e c t s ,  w e  
recornend rhat d ~ s p a t c h a k a l i t y  beco~es a threshold r e q u l r e n e n t  
one nenns of acconpllshing t h s  would be to add 7 5 3 (3) to rhe 
RFTP 

"7 5 -  3 (3) conventional IPP generation n u s t  be f l e x l b l e  to 
meet the dls?atch needs of EGkT P r o l e c t s  t h a t  are n o t  
dlspatchable by EGAT 7111 be re-jected Dlspatchablllty 1s 
also an evaluatlom c r l t c r l a  tnat ulll neasure t h c  dcgreg of 
di~~atchabllity such as number of starts pern l t ted  oYrer a 
period of t l n e ,  ninimun run t ~ m e ,  hlnlnun d o m  t l n e ,  and the 
level of Dmnnurn generator output The dlspatchablllty 
charncteristics of non-conventional IPP sources wlll be 
considered on a case by case basls 

6 The current draft of the m o d e l  power purchase agreenent 1s 
v e r y  one-slded- Although ~t may establish a strong n e g o t l a t l o n  
posltlon for EGAT, ~t ~nvltes s l g n l f l c a n t  revlslon I n  the bld 
proposal and will requlra a s l g n i f l c a n t  amount of ncgotlatlon 
following proxect selection Asslgnlng polnts for contract 
modlficatlons wlll be very sub~ect lve  and n o t  a l l  elements of t h e  
power purchase agreement arc equally Important t o  EGAT Durlng 
development of t h e  measurement criteria, lt would be advisable for 
EGAT to l d e n t l f y  the contractual top lcs  that ara of particular 
lmpoxtance to appllcatlon of this evaluat~on c r l t e r l o n ,  

7 The t ex t  o f  Eiectlon 9.2.4 (6) should bc rcvlsed to c lar l fy  that 
all t h a t  1s hemg requested IS a descr~ptlon of the fundlng 
commitments antlclpated and progress to date It 1s ~mposslble to 
f ~ n a l i z e  funding comm~tmenks adequate to brlng the proyect to 
commercial operation at this stage of the  p r o ~ e c t  

8 .  The term "renewable energyu in Sectlon 7 5 - 2  ( 2 )  (1) and 
~ktachment A 10 should be changed to "non-conventional" Also, a 
question has arlsen as to t h e  uee of reflnery r e s l d u e s  as an 
acceptable fuel source for an IPP. NEPO belleves that t h l ~  could 
be an accepted fuel, d l s t l n g u s h e d  from "fuel 011'1, uhlch 1s not 
acceptable for an IPP This would be considered a 'Inon- 
conventional" f u e l  



1. It 1s recognized zhat the proposed l e v e l  of developen-,  
securlty 1s cxcesslvc In coxqarl=an to s ~ ~ ~ l a r  pro]ectf I n  othcr 
countries under caqtarable circumstances- The n o s t  strlklng hurdle 
to abralnlng reaaoneble b ~ d a  In =e ~ollciratlon process 2s =he 
level of developnent aecu-lty At k ~ n e  of conrracz slgnlng, z h e  
hdder 1s requlred to provrde security at levels approaching 20% of 
t h e  pro7ec-t  c o s t  This securlty would be lost 15 the b~dder  f z l l s  
to oht~jn pernlt- ~ i v e n  the nncerta~nty of llcenslng and 
financing outcones,  this high  level of securlty (roughly 10 times 
securlty levels rcqulrcd clscwhcrc) nay cause m a n y  potentially gaod 
bldders to elect not to part lc lpatc  and would Increase the c o s t  of 
pro3ect proposals  W e  recommend a level of 500 Bahk/kw dcvclopncnt 
security- 

he suggest the follodlng changes 

Section 13 1 (z) change 3,125 to 500 3aht per kllowztt, delete 
S e c t l o n  13 i (5) and (c) 

~cction 13 3 Substitute 200 Baht/KW for 1,250 and subs tz tute  
300 Eahk/Ki f o r  5,000 

2 -  L q u ~ d a t e d  damagea for schadule delays In S c c t l o n  13-2 zre out 
of l z n e  A 30 day de lay  would cost the bldder 10% of the p l a n t  
Danages ere not l l k e l y  be of t h a t  nagnltudc Wc recommend a level 
of 4 Bnht/krl/day I q u l d a t e d  damagcs for schedule  d e l a y  (roughly t h e  
ca r ry lng  costs of peaklng capac~ty to meet capaclty needs)- 

3 The h q u ~ d a t e d  damages provlslon and the amount of the 
securlty deposit is deslgned to protect EGAT from the consequences  
of not obtaining contracted capaclty (based on spllttlng the cost 
of replacement open cycle gas-f ired capacity) Thls approach IS 
e s s e n t ~ a l l y  an attempt to recover consequentlal damages, vhlch 1s 
l n c o n s l s t e n t  wlth t h e  contractual provlslon barrlng rccovcry of 
rnnsequentlal and I n d i r e c t  dnmagea. Thla approach to securlty 2s 
also l n c o n s l s t e n t  wlth prevalllng m t e r n a t l o n a l  standards 

The m a j o r  element of direct damages duc to delay In commercial 
operat lon  IS lnterest durlng construction (IDC) - In independent 
power pro-Jects, IDC 1s borne by the  IPP rather than £GAT, 
Accordingly, the power purchase agreement's assessment of 
liquidated damages subjects the IPP to both IDC and damages payable 
to EGAT I t  wlll be very  expenalve and d l f f l c u l t  for the IPP to 
c h l f t  thlc l c v c l  of damages under thc current draft of the  poucr 
purchase agreement to t h e  construataon contractor, 

4 There appear6 to be a double penalty  for capaclty s h o r t f a l l s  
In S e c t l o n  1 3  4 There are h q u i d a t c d  damagcs c s t a b l l s h a d  a t  the  
t l m e  of cammerclal operatlon to cover t h e  deficjency between 
A d ~ u s t e d  Contract Capaclty and Contract Capacxty, The gcnerator 
Gees a lower avallablllty paymont due to not meet lng  h e  
ant1r1p3trd capacity rating A second f l n a n c l a l  penalty 1s not 



necessery 

5 Secclon 8 2 nposes the rlsk of cnange I n  en~lron~ental 12;s on 
f n e  developer untll the prole& enters co-merclal oseratlon Tnls 
provlslon 1s n o t  mr4aSle and 1s n o t  conslszent  wltn l n z e r n a r l o n a l  
practlce we rscomend t h a t  t h c  Ccncra to r  se e n t l r l e ~  ZO 
additional paynenc fxon EGAT f o r  cnange In environncntal l a w  
subscqucnt to txccut lon  of the agreenent that  requrres str~cter 
environmental perfornmce (as compared t o  +Lf?c levels speclfled In 
*he RFP) Blddmg abuses havc bc protcctrd against by lncludlng 
objective e n v ~ r o m e n t a l  standards In tha PFP that all bldders nust 
design t h e l r  pro-jects to satlsfy - Ned envlronmenta l standards 
strlcter thnn  thost spcc~fled I n  the  RPP should be v l c w c d  z s  
changes In law- 

I n  addirio?, S e c t ~ o n  17 assuncs tnat the p r o j e c t  wlll be 
m o d ~ f l e d  to c ~ c o ~ o d a t e  t h e  changes rn lad and that tne zarlff ulll 
be ad-~us ted  to allod recovery of a d d l t l o n a l  coszs It nay b~ 
~dvlsable to allod EGAT t o  nske a cholcc  as t o  ~ h e k r e r  to hav2  the 
aodiflcctlon nnde (ard pay the adlus ted  t a r l f f )  or to a ~ a n d o n  t h e  
Dro3ect 41th paylent of apgroprlate conpensatlon to The developer 
~ h z s  1s particularly true f o r  new envlronnental r e q u l r e i a e n t s  zqat 
becoxe a ? p l ~ c a b l e  durlng the  latter years  of a power pro]ectls 
l l f e  

G ~lnilarly, t h e  situation reqard lng  change of l a w  generally 
needs to be clar~fled The d e f m l t l o n  of "change of l a w "  
estnbllshes the operative datc for change of l a w  as rhe coArmerclal 
operation date rather than the execution datc for the contract The 
d e f l n l t l o n  also seeiris t o  contemplate changes I n  the Grld Code 2s a 
chanqe of l a w ,  although lt 1s not clear that a rcvlslon to the g r l d  
code would be the r e a u l t  '+any a c t l o n  by any Governm2ntal 
Authority," It should be clarlfled that changes In t h e  Grld Code 
that adversely lnpact t h e  bldder would be trcated as changes I n  
lad 

7 The nodel power purchase agreement does not  r e f l e c t  t h e  ~ n t e n t  
eqressed at the conference that the developer 1s only t o  bear 
risks f o r  ac t lons  w l k h n  ~ t s  cont ro l  The best example of thls are 
t h e  force ma3eure clauses Government force ma3eure 1s recognized, 
but not  defined. EGAT's o b l q a t ~ o n s  regarding government forcc 
maleure are very llmlted (fifty percent of avallablllty payments 
for one year) 

The force m a j c u r c  provlslone do not adequately address 
termlnat lons due t o  force ma3eure and thc compensation that vlll 
have to be pald Does EGAT havc t h c  r x g h t  t o  t e r m l n a t e  f o r  
p o l l t i c a l  force ma7eure that lasts longer than a year? If so, 
developers will expect tha government o r  EGAT t o  shoulder t h e  r l s k s  
associated wlth government force ma-jeure A l s o ,  how wlll thc 
u n l n a u r ~ d  l o s s  due to natural forcc m n j c u r r  hr d~vided up between 
EGAT and the developer3 What happens to t h c  dcvclopcr's sccurlty 
deposit if there Is a forcc ma-jeurc tormlnatlon3 



9 Therc are Inadequate grounds for ter l - lnat lon by the d e v e l o p r  
Developers would expect to be able to ~ c ~ ~ n a t e  the agreement for 
ZGAT's bankruptcy, reorganlzak~on or prlvatlzatlon (t.?et advcrscly 
affects the developers), and nat~anallzzklon Tnc poucr purcnase 
agreelent ?ill also have to address con?c?satlon to the develoser 
for ZGhT1 s d e f a u l t  

10 S t  15 no t  clear vnetker t ne  podar pzrchase  zgreenent Saco-tes 
effective u?on t r e c u t ~ ~ f i  after satlsfactlon of t n r  condltlons 
precedent Hod does f~nanclal claslng f ~ t  17to t h c  cffectlvene~s 
05 the agreenent9 F a ~ l u r e  t o  reach f lclanclal  closlng vlthln a 
deSlned perlod of t i n e  should be grounds f o r  ternlnatlon and ~t 1s 
not  realzstlc to expect the developer to lose ~ t s  e n t ~ r e  security 
desoszt p r o v ~ d e d  ~t has d l l l g e n t l y  pursucd dcvelopnent of the 
p ro l ec t  

11 Thc rcncdicr, f o r  breach of cont rac t  are not c l e a r -  On one 
hand, the reduckon In availability papents  would s c c m  to cover 
carnages - On the other hand, Sec t lon  3 3-2 sts tcs that the 
gene ra to r  shall ensure that the N e t  O u t p u t  does n o t  fall below 
S m ~ m u m  Net Output due to fazlurc of plant and equlpnent- What 1s 
t h e  remedy for default of this obllgatlon o the r  than ad-justment of 
coapcnsation under the tarlff formula3 

32 Ob-~ect~vc standards need to be u s e d  t o  d c t c m l n e  whether t h e  
plant  1s ready for ~ n t e r c o n n c c t ~ o n  and energlzlng It cannot be 
lcft to EGAT1s sole dlscret~on In addltlon, the contract docs not 
eddress the financial consequences ~f the developer has completed 
~ ~ l a n t  construction on a txmely basls, but EGAT ~s unablc to accept 
power because CGAT has not completed construct~on of transmission 
fac l l i t i ee  for r e a a o n ~  unrelated to developer's pcrformancc under 
the PPA If the prolect 1s completed and rcady for commercial 
o?eratlon, avallablllty payments should bc madc 

13 Developers wlll have trouble wlth the cornblnatlon of T h a l  l a w ,  
T-lal arbitration, and Thai forum f o r  dlspute resolution EGAT 
s - ~ o u l d  consider l n t c r n a t l o n a l  rulc3 (UNCITRAL or ICC) and a ncutral 
f o r u m  Tf adherence af the a r b l t r n l  body to ~ . t s  role under  the 
pmer  purchase agreementa required, that should be provlded for 1n 
t t e  agreement or In supplemental undertakings 

11 16 fuel m i n l m u m  payment under S e c t l o n  7 lntended to cover thc 



full anount of zake-or-pay require-eats resul~lng froa SGAT 
dlsp.tch3 If not, uhy not7 

15 Tne a9reenrne should  r ep l r c  EGAT to u n d e r t ~ i e  s o m e  I r v e l  of 
effort t o  support pro lec t  genlttlng a?d llcenslnq Thls coulc? be 
added to Sccklon 2 - 2  5 

Zodel Grid Codp 

Tr.e Grid C o d e  1s intended to govern t n e  operatlon of the poder 
systen and, among other  th1~96, provlde developers assurance inat 
EGAT wlll dlspatch u n l k  based on merlt and wlthout  d l s c r l n ~ n a t l o n  
agalnst independent poder developers The model grld code 
addresses thls concern by developmy r u l e s  f o r  systen operatlon 
Hodever, there nust be an effective enforcement nechanlsn to ensure 
that EGAT conplles with the grld code- 
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Sahavir~ya Steel Industries Publlc Company, Ltd , a dlvrs~on of the Sahavinya 
Group, has completed the first development phase of a steel ~ndustr~al complex 
on Thailand's western seaboard The site IS a 1,750 ral (280 hectare) industr~al 
complex located near Bang Saphan In Prachuab Kirrkhan Provmce (F~gure 1) 

Th~s strategy paper addresses environmental program management Issues 
related to phases I and II of Sahavlrlya Steel lndustrlal complex Phase I 
development includes three ex~sting projects 1) a hot strip m~l l  plant, 2) a steel 
coating plant, and 3) the Prachaub deep water port These three projects were 
constructed withln the past two years and are currently In operat~on Each project 
has been the subject of a separate Environmental Impact Assessment (EIA) 
prepared by in-country techn~cal experts 

Four proposed projects are lncluded In the phase II development 1) a cold strip 
m~ll, 2) a bar mil, 3) an electr~c arc furnace, and 4) an oil/coal power plant As 
requlred by Tha~land's Enhancement and Conservation Environmental Quality 
Act, separate ElAs will be prepared for each project Complet~on of Phase II IS 
antlclpated by the year 2000 

This paper has been comm~ss~oned by the Off~ce of Energy, Env~ronment, and 
Technology, Center for Envlronment, Bureau for Global Programs, Field Support, 
and Research, U S Agency for International Development (USAID) and IS 
Intended to prov~de an ln~tial evaluation of env~ronmental management Issues 
assoc~ated w~th the Sahavlr~ya's two ~ndustrial development phases Its purpose 
IS to develop an overall strategy for addressing environmental cons~derat~ons 
related to thls development This paper includes a d~scussion of four bas~c 
envlronmental management program elements w~th ~dent~f~ed object~ves and 
general implementat~on strateg~es 

Information contamed In thls strategy paper IS based on review of existmg 
techn~cal stud~es and initial consultation w~th publlc agency representatwes (listed 
under References, Section VI), d~scuss~ons w~th Sahav~riya staff, and a one-day 
s~te vlsit to the ~ndustr~al complex 



I1 Background 

In recent years, steel consumption in Thadand has drastically exceeded the 
domestcally-produced steel supply Other factors including a continuing trade 
deficit, a regional ~mbalance of Income level, and an over-concentration of 
~ndustry and population in the Bangkok area also represent nat~onal level pohcy 
concerns In response to these problems, government-sponsored stud~es have 
recommended that new steel productron facilities be constructed in outlying, less 
developed regions of Thatland 

Beg~nnmg In 1978, technical studies that address both iron and steel industrial 
development and mdustrial location in Thailand have recommended Bang 
Saphan as a potential rntegrated steel complex slte A major advantage of the 
Bang Saphan location is the availabilrty of a deep water port s~te 

A lndusfrral Estate Authority of Thailand 
In March 1 994 the United Nations Industrial Development Organ~zat~on (UN IDO) 
publ~shed a conceptual study comm~ssioned by the Industrial Estate Authority of 
Thadand (IEAT) The study, entitled "Steel Based lndustr~al Estate in Western 
Seaboard of Thailand", includes general plannmg, engineering, economc, and 
environmental analysis and recommendations for an iron and steel industrial 
complex in the Bang Saphan area Sahav~r~ya's exsting steel ~ndustry and port 
development are noted as princ~pal elements of the development plan (Figure 2) 

As summarized below, the UNIDO land use plan outlrnes the development of 
approx~mately 20,000 rai (3,200 hectares) by the year 201 0 The report proposes 
two phases for steel industry-related development build out, the f m t  phase 
includes approx~mately 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 approx~mately 25% of UNIDO's f~rst phase project The second 
phase, an additional 15,000 rai, will be bu~lt out by the year 201 0 Sahaviriya's 
phase I and I1 projects represent about 9% of the total development area 
descr~bed in Table 1 and shown on Figure 3 

The UNIDO report contains considerable planning and env~ronmental 
background informatron that could prove quite useful to further development 
plann~ng efforts in the Bang Saphan region For example, the report ~dentlfies 
env~ronmental issues such as industrial development compat~b~lity w~th mangrove 
hab~tat (discussed in Section B), local fishmg communit~es, and recreat~on areas 
(Figure 4) 

It should be noted that wh~le the emphasis of the UNIDO's plan is on steel 
industry-related development, almost 50% of the planned area IS designated for 
new town development and natural resource areas (reserves, rivers, etc ) 
UNIDO suggests a jomt public/private approach to new town (housmg) 
construct~on 

Pr~mary elements of the UNIDO report's land use development recommendations 
are outlined on Table 1 



Source UNID0,1994 

F~gure 2 
Sahavlr~ya's Ex~stmg Development 

Enwonmental Management Program Strategy 



Table 1 UNIDO Land Use Plan for Bang Saphan lron & Steel lndustr~al Complex* 

Land Use T v ~ e  Srze (ra~) (ha) % of Area 

Port 

lron & Steel Industry 

Coal Fred Power Plant 

General lndustrral Estate 

. Export Process~ng Zone 

New Town & Busmess Park 

Roads & Ut~ l~t~es 

Other 
(natural reserve, rrver, etc ) 

Total 

* UNIDO (1 994) 

B Coastal Conservafron Plan 
A coastal conservatron plannlng study IS currently be~ng prepared by natural 
resource experts at a Bangkok unlvers~ty Scheduled for completron In 
December 1994, the plan wrll ~nclude natural resource ~nventor~es of the ent~re 
~ndustr~al complex plannrng area and w~ll  rnclude about 100 k~lometers of western 
seaboard coastlme Frgure 5 shows the Coastal Conservat~on Plannmg area 

The plan IS expected to desrgnate spec~frc development zones for land located 
between Route 4 and the shorelrne, the area In whch Sahavlr~ya's project srtes 
11e Condrt~ons for development w~l l  be st~pulated for the three follow~ng zones 
1) Conservat~on, 2) Preservat~on, and 3) Development 

Prevrous enwonmental studres of the ~ndustr~al complex area have characterrzed 
port~ons of the area as envrronmentally sens~tlve coastal marsh land w~th 
valuable mangrove swamp hab~tat It IS l~kely that the coastal conservat~on plan 
wrll recommend some protect~on measures for thrs habrtat 



Figure 5 
Coastal Management Plannmg Area 
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C Government Plannmg Pohcy 
In Thailand, the Mln~stry of Interior and the Mmstry of Sc~ence, Technology and 
Environment are respons~ble for developing physcal and soc~al plann~ng pollcy 
These governmental plannmg agencies have gathered data regarding exsting 
social and physcal cond~tions and will, In the future, prepare plans and pollc~es 
for a 170 square kdometer plannmg area that encompasses the Sahavir~ya phase 
I and II project sites F~gure 6 shows th~s plannmg area boundary 

Initial background consultat~on was conducted w~th several planning agency 
representatives as part of th~s study Consultation meetings were held In various 
government plannlng off~ces in Bangkok D~scuss~ons w~th planning agency 
representatives resulted In ~dent~fyrng a range of commun~ty/reg~onal scale 
plannmg Issues that w~ll need to be addressed In an overall regional planning 
study for the area that ~ncludes Sahav~riya's project s~tes Additionally, ~t was 
suggested that consultation with local area representat~ves such as the provlnc~al 
governor and sanitlary d~str~cts be mcorporated mto the plannmg process 

Key plann~ng Issues that were rdent~f~ed by government plannmg agencies are 
l~sted below 

Water demand/supply constraints 

Water and alr pollut~on 

Infrastructure requ~rements 

Commun~ty amen~t~es such as greenbelts/buffers, schools and parks 

Protect~on of mangrove hab~tat 

Population growthimlgrat~on and labor force requ~rements 

Soc~al/cultural effects on existing local populat~on 



BEST AVAILABLE COPY 

F~gure 6 
Mlnlstry of interlor Reg~onal Plannmg Area 
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Ill Enwonmental Mltigatlon and Mon~tormg Program- 
Sahavrriya's Phase I Project 

Sahavirlya's phase I project- the hot strlp mill, the steel coatlng plant, and deep 
water port- are all currently operational and subject to speclfic m~tigation and 
monitoring requirements per the governmental approved Environmental Impact 
Assessment documents This section contams a brief summary of those 
environmental requirements Photographs of phase I facilities are shown in 
Flgures 7, 8, and 9 

A Pollut~on Control Measures 

The measures described herem are those presented in the ElAs and were 
des~gned to control emissions/eff luents to the environment Measures to protect 
in-plant, or occupational health and safety were not ~ncluded as part of thls paper 

1 Hot S t r i ~  Mill 

Alr Emissions Air emissions are primarrly from the burnlng of heavy oil In the 
reheatlng furnace Because the heavy 011 contarns less than 1 250h sulfur, the 
emissions from the 80 m stack of sulfur dioxlde (SO2), nitrogen oxide (NO,), 
suspended particulate matter (SPM), and photochemical oxidant (03) was 
calculated to be wrthln the industrial emission standards developed by the 
Industrial Environment Divlsion of the Minlstry of Industry Thus, there are no 
emisslon control equ~pment currently mstalled In the hot strip mill 

Process Wastewater and Cooling Water Water used in the mrlling process is 
collected and plped to the scaling pit where sohd materials, particularly iron (Fe) 
is settled out of the wastestream The wastewater is then pumped to the 
o~l/water separator to remove the majority of the lubricating 011s From the 
separator the wastewater IS p~ped to six sand fllters for the final treatment 
process Make-up water from the raw water treatment plant IS added to the 
treated wastewater and recycled back to the process and cooling water streams 
Thus, no process wastewater IS currently discharged from the mill all process 
and cooling water IS recycled 

Solid Waste Solid wastes In the form of sludge IS 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 material is stored on-site, then collect~on by a prlvate 
company and dlsposed off-site Fluids from the process are sent to the leech 
f~eld In the northwest corner of the ~ndustrlal complex 

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





F~gure 9 
Photographs - Deep Water Port 
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Scrap metal from the crop shear~ng step, and rejected slabs and/or cold co~ls are 
stored on site and then are sh~pped off site to a smelt~ng plant e~ther in 
Sarmutprakarne, or Rayong 

Surface Runoff Surface water runoff from the sloped slab storage yard, and 
the scrap metal storage area is d~rected to dramage d~tches around each area 
These ditches are currently closed although there are plans to connect the 
ditches to the dredged dramage canal wh~ch runs through the center of the 
complex Surface runoff from other plant areas IS not collected, but IS d~rected to 
the dredge drainage canal 

2 Electroaalvan~zing (Coat~n@ Plant 

Th~s plant was not In operation at the t~me of the site visit the followmg 
informat~on is based on intervrews conducted w~th plant management personnel 

Air Em~ss~ons As the coatmg process does not emit to the env~ronment 
suspended particulate matter (SPM), S02, NOx, or 03, at or near the levels of the 
industrial emission standards, no control measures have been ~nstalled with~n the 
facrlity Internal emissions of H2S04 in the pre-treatment and platmg processes 
are controlled by Lamellar m~st separators Post-treatment processes produce 
hazardous C03 Th~s oxrde also passes through a m~st separator, thereby 
ehmrnating emlssrons to the env~ronment Kerosene burned In the drymg oven 
contams less than 2 5% sulfur The use of automatic fuel ~njectors and low sulfur 
content ehmmates the emlssion of SO2 and NOx to below signrf~cant levels 

Process Wastewater The three major sources of process wastewater 
origlnatmg form the coatmg process The sources are from 

- electrogalvaniz~ng process, 
- oil contaminated and blown downwater, and - domestrc wastewater systems 

The wastewater from the electrogalvan~zing process contains toxic substances as 
Fe, Zn, and Cr Three separate waste streams (Cr-Zn, Fe-Zn, and Alkah-acd 
Ime) are treated through the chemical prec~pitation process Spec~fically, the 
heavy metal stream is passed through pH adjustment tank, reduction tank, 
precipitatlon tank, clar~f~er and f~nally through a fdter press to produce a dry cake 
The steam is then recycled back to the product~on process 

Or1 contammated and blown down water result~ng from contact with the varlous 
processmg equipment and from the maintenance shop(s) pass through an 
oil/water separator The oil from the surface of the separator IS collected In a 
sk~mmer oil p ~ t  and then is pumped ~nto a storage tank for off-s~te d~sposal 

Domest~c sewage is treated by two different systems The first, from to~lets is 
treated by a package seepage system unit The second, from the canteen and 
offices IS treated by the act~vated sludge and sludge drymg bed method 



Treated effluent from the steel coatrng process, and the or1 contaminated and 
blown downstream is drscharged to a hold pond (unlined) After a mrnimum of 
one day, the effluent 1s drscharged to the complex's drarnage canal The small 
amount of treated effluent from both domestic wastewater treatment systems IS 

sprayed on the surrounding landscape 

The electrogalvanrzrng process does not use coolmg water The finished coated 
sheet steel is air cooled, thus elim~natrng the need to use and/or treat other waste 
stream 

Solid Waste There are two types of solid wastes generated from the coatrng 
fac~lrty The frrst IS the domest~c waste compr~sed of offrce, and k~tchen wastes 
These wastes are separated and temporar~ly stored on-srte The materral is 
collected and d~sposed of off-s~te by a prrvate contractor The second type IS the 
hazardous sludge cakes produced as the fmal step in the electrogalvanite 
wastewater treatment process These "dry" cakes are temporarily stored In 
drums on site, and periodrcally shrpped off-site for hazardous waste treatment, 
and disposal 

3 Dee~water Port 

Air Emissions As currently operated there are no pomt source emrssions from 
the port fac~lity 

Wastewater Wastewater from sink and torlet facilrtres are disposed of via a 
septic tank and package unrts of anaerob~c fdter(s) 

Solid Waste Solid waste from port fac~lities is currently collected in a open 
storage container wrth the contents burned at a nearby suitable site Shipboard 
wastes are disposed of prior to dockrng at the port 

B Envrronmental Mon~toring Programs 

This sect~on presents an overvrew of the environmental monrtoring programs 
stipulated In the EIA documents for the phase I facilities Specifically, these 
facilities are to the hot strip mill, the steel coating plant, and the deep water port 
A detailed descriptron of each monitoring program is contained in the respective 
ElAs which are referenced at the end of th~s paper 



A Hot S t r i ~  Mill 

Parameters No of Locations 

Ambient A r  Quality 

Dust (part~culate) 
S02, N02, wlnd 
velocity and direction 
Emission Sources 

Dust (particulate) 
S02, CO 

Freauency 

Twice a year 
for 7 
consecutive days 

Twice a year, for 
7 consecutive 
days 

In add~tion, document the sulfur content of fuel 011 supplied to the plant in a report 
sent to the Office of Env~ronmental Policy and Plann~ng 

Treated Wastewater 

pH, DS, TDS, SS, oil 1 (wastewater pond) Twice a year 
and grease, BOD, COD, 
CI, Sulfide, Cyanide, 
Zn, As, Cu, Cd, Fe, Pb 
Hg, Mn, and Si 

Surface Water 

pH, SS, TDS, acidity, 
alkalrn~ty, COD, 
011 and grease, total 
coliform, Si, Fe, and Mn 

Groundwater 

pH, SS, BOD, 011 
and grease, Mn, Si 
and Fe 

No~se (outside of plant) 

Twice a year 
(6 months/yr) 

6 observation Tw~ce a year 
wells (6 monthslyr) 

3 times a year 
(4 monthslt~me) 



B Steel Coatma Plant 

Parameters 

TSD (SPM), 
S02, and NO2 

Ernlss~on Sources 

TSP and SO2 

Treated Wastewater 

flow rate, pH, SS, TDS 
BOD, 011 and grease, Cr, 
Zn, Fe, and A1 

Surface Water 

Flow rate, pH, SS, TDS, 
COD, 011 and 
grease, Cr, Zn, Fe, Al, 
N03-3-P, P04-3-P, total 
col~form, and ac~d~tyl  
alkalln~ty 

Stacks 

Freauencv 

Tw~ce a year, 
3 consecutive 
days each t~me 

Once a Year 

2 (one before Monthly 
CTP, and at end of 
pipe to Klong Mae 
Ramphung) 

1 (Klong Mae 
Ramphung) 

Every month BOD, 
dry season, 
every 3 months 
in rainy season 



C Deep Water Port 

Parameters 

Seawater Quality 
SS, turbidity 
transparency, pH, oil 
and grease, DO, and 
fecal coilform 

Benthic Fauna 

Sedimentat~on Rate 

Strand 011 

OiVwater Separator 

Effluent from 
anaerobic filter 

BOD/COD, SS, 
pH, and cohform 
bacteria 

Leuend 
pH = acld 
DS = dlssolved sollds 
TDS = total dlssolved sohds 
SS = suspended sollds 
BOD = b~ologlcal oxygen demand 
COD = chem~cal oxygen demand 
C1= clorlde 
Zn = zinc 

No of Locations 

7 

Freauencv 

Quarterly 

2 Once a year 

6 Twice a year 

Every 200 m along Tw~ce a year 
the dlstance of 
5 km north and 
south of breakwater 

At od/water Every two 
separator discharge months 
point 

Every anaerobic Every two 
system dtscharge months 
point 

Cu = copper 
Cd = cadmwm 
Fe = Iron 
Pb = lead 
Hg = mercury 
Mn = manganese 
SI = slllcon 
AS = arsenlc 



IV Antmpated E m ~ s s ~ o n  and Effluent Releases- Sahavlr~ya's Phase II 
Project 

The pollut~on control and/or m~t~gat~on measures for the cold strip mill, steel bar 
mdl, power plant, and the electr~c arc furnace have not been ~dent~fied at th~s 
tlme As separate ElAs are prepared for each project, m~tigation measures and 
environment mon~torrng programs may be st~pulated References rev~ewed In the 
preparation of thrs sect~on ~nclude the UNlDO report (Volumes 1 and 2, 
November, 1993 for the cold strip mlll), the prehm~nary feas~bil~ty study for the 
steel bar mrll, the mterim feas~b~l~ty report for the Sahavir~ya Steel Industrres, 
September 1994, and the World Bank general descr~pt~on documents on Iron and 
steel manufactur~ng (electric arc furnace) In addrtron, d~scuss~ons were held with 
Sahavrr~ya Steel Industry personnel regardmg expected design and 
rmplementat~on of all the two phase facll~t~es 

A Potential Emissron/Eff/uent Releases 

The emrssrons described herem are those that may be released to the 
env~ronment, in-plant emlsslons IS not addressed In thrs paper 

1 Cold Str~p Mill 

Alr Em~ssions Em~ssrons from thrs faclhty w~ll  prlmar~ly be from the contmuous 
p~ckling l~ne and tandem cold m~l l  un~ts, as well as from the batch annealing 
furnace The part~cular pollutants from these sources are not know at th~s tlme, 
however, the use of low sulfur fuel oil (less than 1 25%) should reduce the need 
of pollutron control equipment in the furnace stack The ac~d(s) used in the 
p~ckling process may be recovered in a recovery system, and recycled thus 
potent~ally ehmlnatlng emlsslons to the env~ronment 

Process Wastewater and Cooling Water Water requirements for the facillty w~ll 
be broken Into two systems, one IS the f~ltered water used In the m~l l~ng process, 
the second IS circulated water used for coollng The f~ltered water w~l l  be treated 
and then d~scharged lnd~rectly to the complex's central drainage canal Th~s 
water may be first d~scharged to a retent~on pond on ate, then discharged to the 
canal 

Coolmg water w~l l  probably be rec~rculated w~th make-up water comlng from the 
complex's raw water supply system 

Solid Waste Consumable wastes ~ncludes wrapper paper, protectwe pads, steel 
ring and hoop bundlmg These and other m~scellaneous wastes w~l l  (may) be 
collected and d~sposed of off-s~te as currently done for the phase I facilrt~es 
Domestic waste from th~s facllity as well as from the other phase II facll~t~es w~l l  
be treated In a central sewage treatment plant to be bu~lt Sold wastes from this 
facllity may be d~sposed of off-s~te 



Surface Runoff Off-s~te f~ l l  mater~al will be brought mto the proposed m~l l  s~te 
Upon complet~on of fmal compact~on and contourmg, a drainage ditch w~ l l  
surround the complete facil~ty The runoff (ramwater and washwater) w~l l  be 
collected In the d~tch, and then collected rn a p~t(s) for temporary settlmg The 
water In the prt w~l l  be d~scharged to the central dramage canal whlch connects to 
the Klong Mae Ramphung 

2 Steel Bar M~l l  

Air Em~ss~ons The source of emlsslons from th~s fac~lity will primar~ly be from 
the reheat~ng furnace, used to prepare the steel b~llets for the roll~ng machme As 
with the other projects, low sulfur fuel (less than 1 25%) w~ l l  be used In the 
furnace Thus, the use of emlsslon control equipment for the removal of SO2, 
SPM, NOx, or 0 3  IS not antic~pated at th~s t~me 

Process Wastewater and Coolmg Water The type of mill to be ~nstalled was not 
known at the t ~ m e  of the preparat~on of t h ~ s  paper However, a general 
descr~pt~on of the process wastewater treatment and coolmg water recyclmg IS 

prov~ded A deta~led description of the mdl and wastewater treatment systems 
will be contamed In the forthcoming EIA 

In general, there wdl be three main process wastewater streams The 
p~ckl~nglcoatrng process will be a m~ldlweak ac~dl l~me solut~on wh~ch wrll be 
recycled w~th no d~scharge to the env~ronment The process streams used In 
shapmg and cuttrng the bar will contain metal fmes whch w~l l  settle out In the 
scahng pit(s) and disposed of off-site The process wastewater w~l l  probably pass 
through a series of f~lters, and recycled through the mill with make-up water 
supphed from the raw-water treatment plant Finally, cooling water w~ l l  be 
circulated through the various m~l l  stands and cuttmg shears The coolmg water 
w~l l  f~rst pass through a settlmg tank, then through an o~l/water separator and then 
through one or more f~lter(s) As with other process water, the coolrng water 
stream will be recycled through the mill w~th addit~on of raw make-up water added 
to the stream as needed As currently planned, there should be no d~scharge of 
treated wastewater from the bar m~ l l  

Domest~c wastewater from the fachty wrll be treated and d~scharged from the 
central sewage treatment plant 

Solid Waste As In the cold strip m~ll, the major source of sold waste w~l l  be 
consumable mater~als as wrapper paper, protection pads, ring and/or bundle 
wrre These and other m~scellaneous solrd wastes will be collected and d~sposed 
of off-site Scrap metal will be stored on-s~te and sold on a periodic bass 

Surface Runoff As w~th all the other projects, f ~ l l  mater~al will be brought Into the 
proposed s~te of the steel bar m~ l l  Upon complet~on of fmal compact~on and 
contourmg, a dramage d~tch will surround the fac~hty Surface runoff w~ l l  be 
collected In a d~tch, pass to a p~t(s) for temporary settlmg, and then d~scharged to 
the central drainage canal 



3 Power Plant 
Air Emlss~ons As currently planned, the power plant w~l l  be constructed In 

three phases The first phase (1997) includes the mstallat~on of a s~mple cycle 
combustion turb~ne (CT), the second phase w~ l l  lnclude the add~t~on of a 
comb~ned cycle combust~on turb~ne, and around the year 2000, an Integrated 
coal gas~f~cat~on combmed cycle system wdl be added Thus, the emlsslons from 
the power plant wdl change over a three year period startmg In 1997 It IS 
ant~crpated that low sulfur fuel (less than 1 25%) will be used In the simple and 
combmed cycle CTs The use of th~s fuel should s~gn~f~cantly reduce the typical 
power plant emissions for SO2 If this fuel IS used, then no emlsslon control 
equipment IS expected to be installed If and when an mtegrated coal gas~f~cat~on 
cycle system IS ~nstalled, the emlsslons from the plant w~l l  change However, 
what if any control equipment that w~l l  be needed w~ l l  be ~dent~f~ed In the pend~ng 
Environmental Impact Assessment (EIA) Another potential source of alr 
emissions may be particulate matter from the coal p~le(s) to be located adjacent 
to the plant 

The spec~fic potent~al air emlsslons and requ~red m~t~gat~on measures for the 
plant w~l l  have to awa~t the select~on of fuel, and the approval of the flnal EIA 

Process Wastewater As the spec~fics of the power plant have not been 
developed, the type of process wastewater treatment IS not known However, ~t 
is expected that several treatment systems w~ l l  be mstalled to handle bo~ler 
blown down, demrnerahzer backwash and resin regenerator wastewater, res~dual 
transport wastewater, runoff from coal p~les, and the site, as well as from 
domest~c wastewater 011 treatment system(s) may also be needed to treat 
various oil so~ls, and o~ly  runoff from around the fuel 011 storage tanks The 
pendmg EIA w~l l  address these wastewater systems and appropr~ate treatment 
system w~l l  be installed at the plant 

The power plant will use once through coohng water when the plant mstalls the 
gas~ficat~on comblned cycle system Dependmg on results of the coolmg water 
studies, entramment and lmplngement of aquat~c organisms as well as potent~al 
f~shery impacts resulting from the locat~on of the outfall and the elevat~on of 
ambient water temperatures w~l l  have to be assessed Reduc~ng these potent~al 
~mpacts wrll be addressed In the forthcoming EIA 

Solrd Wastes Sohd wastes generated by the power plant w~l l  pr~mar~ly be coke 
from the gas~f~cat~on process and domest~c (sewage and office) waste Nothmg 
is known at th~s time about the quant~ty and qual~ty of each type of waste Th~s 
rnformat~on w~l l  probably be lncluded In the final feasibllrty report currently under 
preparat~on 



4 Electric Arc Furnace 

Air Emlss~ons Em~ssions from th~s project to be In operation In 1999, w~ll lnclude 
pr~marily dust (partlculates) and CO This assumes a h~gh grade lron ore w~ll  be 
used In the furnace Control of the partlculates may be accomplished w~th the 
use of cyclone separators followed by electrostat~c prec~p~tator(s), and bag 
house A control technology for CO w~ll  have to awa~t the results of the feaslbllity 
study for th~s project 

Process Wastewater Solvents and/or weak ac~ds solutions may be used In 
clean~ng steel or the "raw" scrap lron to be used In the furnace These solutions 
should be handled, stored, and d~sposed of as hazardous substances 
Treatment systems and poss~ble recycling equipment may be ~nstalled at this 
faclllty 

Furnace wall and roof coollng water IS antlclpated to be treated and recycled, 
thus elrm~nating the need to d~scharge to the central dramage canal 

Sohd Wastes The expected major source of sohd wastes IS the dust collected 
from the stack emission control system(s) Frequently thls dust has some 
economic value because of the alloy mixture In the dust The dust however can 
contain toxic metals Analys~s of the dust should be done prior to and after start- 
up of the power plant 

Consumable materials, hke the other complex projects w~ll  be collected on-site, 
and d~sposed of off-site 

Surface Runoff Surface runoff from the scrap ~ron/separat~on yard and scrap 
product yard should be tested to determme what if any treatment IS necessary 
prior to d~scharge to the central dramage canal The runoff may be held in a 
retent~on pond to settle out any suspended sohds 

B En v~ronmenial Monriorrng Programs 

As the EIA reports have not been prepared for the four projects to be constructed 
durlng Phase II, ~t IS beyond the scope of t h~s  paper to ~dent~fy mon~toring 
programs to be ident~f~ed and approved by the M~nlstry of Interlor, and the 
Mln~stry of Science, Technology and Environment 



V. Env~ronmental Management Program Strategy 

Overvie w 

The Sahavir~ya phase I and II projects represent an Important increment of 
~ndustrial development for Thailand's western seaboard reglon By developmg 
and implementing a strategic env~ronmental management program for 
Sahavlriya's projects at thls tlme, the beneflclal soclal, economic, and 
environmental aspects associated w~th new development can be maximized 
whrle potent~ally adverse effects on the natural and soc~al env~ronment are 
reduced 

The economic and environmental consequences assoc~ated w~th phase I 
development have been evaluated and spec~fic mitigation measures des~gned to 
reduce adverse environmental effects have already been ident~fied Similar 
evaluations of the planned phase II projects are in progress In addition to 
implementing spec~f~c mltigat~on measures and monltorlng programs identifled In 
the EIA documents, a program of broader measures or actions are suggested 
herein to ensure long-term environmental conservation goals and maintain 
Sahavmya's pos~tive Image as an env~ronmentally respons~ble company 

The strategy for an environmental management program discussed below 
contains four basic elements Objectives, lmplementation strateg~es, and a 
general time frame are ident~f~ed for each program element The suggested 
tim~ng for program ~mplementation IS based on current available informat~on 
regarding Sahav~riya's schedule for phase II completion 

A Support a Comprehensive Regional Plannrng Process 

Objectrve To ensure prrvate development coordination with government 
programs m respect to infrastructure constructron, natural resource 
conservatron, and socral /physrcal piannrng polrcy Coordrnated regronal 
planning efforts wrll lead to a more effrcrent project approval process and 
potentrally more government and outsrde (mternatronal) frnancral suppott 
for rnfrastructure rmprovements 

Taken together, Sahaviriya's phase I and II facllit~es represent about 250h of the 
total development proposed in UNIDO's flrst development phase Sahaviriya 
development will certainly play an influentla1 role in shaplng future growth and 
env~ronmental conservation In the Bang Saphan region Sahav~riya's proactwe 
partlapation and support for a reglonal planning process would, in the long run, 
result In strengthenmg financ~al support from the government and international 
fundmg organizat~ons for infrastructure construction as well as potentially lead to 
a more expedient project approval process Given active support, a reg~onal plan 
should therefore reflect Input from and meet the objectives of the area's major 
steel based lndustrial developer 



Support for a reg~onal planning effort can be accomplished by at least two 
alternative means One approach mvolves prov~ding sufficient development 
plans and data to the appropriate governmental plannmg body, perhaps the 
Ministry of Interior or the IEAT, for use In preparing population project~ons, 
infrastructure requ~rements, plann~nglenvironmental polic~es, etc An alternative 
to this approach would be to partic~pate in the actual planning process by 
providmg techncal assstance to government planning agencies This could 
involve partially funding a technical planning position or consultant efforts to 
asslst In the preparat~on of a reg~onal plan, policies, and supporting technical data 
base 

The first approach would be less costly to Sahaviriya, however would probably 
requlre a greater time period for actual plan and policy preparation The second 
alternative would involve more direct fmancial cost but would likely result In a 
more tlmely plannmg process Other potential sources of financ~al support for 
regional plann~ng such as the M~nistry of Science, Technology and Environment's 
Environmental Fund could also be explored 

Regional planning Issues to be addressed include populat~on growthlin-migration, 
water supply, natural resource preservation/protect~on, buffer/greenbelt 
requirements, mfrastructure requirements, housing requirements, school and 
park requ~rements, and labor force/job training requirements The planning 
process should also consider input from local government representat~ves such 
as the provincial governor and sanitary district off~cials 

Several steps could be taken w~thin the next three months, regardless of the 
technical planning approach that Sahaviriya and governmental plannmg agencies 
select These mvolve 

Determining the appropriate lead plann~ng agency (IEAT, Ministry of 
Interior, etc ), 

Determining the appropriate plannmg arealsubarea boundaries, and 

Assessmg the status of avarlable data on exsting physicallsoc~al 
conditions (population, land use, natural resources, etc ) 

Terms of Reference (work program and scope) for developing the plan and actual 
planning activit~es should be undertaken as soon as practical 



B Develop and implement a Publ~c information and Commun~ty Relations 
Program 

Objectwe To communrcate accurate factual rn forma tion about Sa ha vrrrya 's 
exrstrng and proposed operations rn order to marntarn a posrtrve 
envrronmental Image and burld publrc acceptance for the Bang Saphan 
steel-based rndustrial development 

A var~ety of programs and techn~ques can be Implemented to achieve publ~c 
informat~on/commun~ty relations goals Sahav~riya could create an env~ronmental 
rnformatlon off~cer pos~t~on by h m g  a staff member w~th technical expertise In 
envlronmental Issues and publ~c communicat~on (The mformat~on officer could 
be a member of the proposed Env~ronmental Management Group presented In 
Sect~on D) The environmental mformat~on off~cer's prlmary respons~brl~ty would be 
to address commun~ty quest~ons, concerns, and problems related to construct~on 
and operat~on of Sahavlriya's projects The environmental rnformatlon off~cer 
would also be available for speak~ng or distribut~ng ~nformat~onal mater~als at 
local commun~ty events 

A second aspect of the program rnvolves establ~shlng an outreach program In 
local schools Sahav~nya's env~ronmental ~nformat~on off~cer could schedule 
presentations at local school sltes to d~scuss Issues of mterest to students 
Top~cs m~ght ~nclude an overview of Sahavlriya's ~ndustr~al operat~ons, reasons 
for facll~ty access restr~ct~ons, and env~ronmental/publ~c safety procedures 
Env~ronmental education trlps could be scheduled so that school children from 
the commun~ty could v ~ s ~ t  Sahav~riya fac~lhes and learn about establ~shed 
environmental protect~on measures The school outreach program w~ll  enable 
local/reg~onal students to learn more about Sahav~nya's commitment to ~ndustr~al 
development as well as protectmg the environment As a consequence of the 
outreach program, the children's parents may also become aware of this 
mformat~on A longer term benef~t of the school outreach program w~ll  be to 
encourage understanding and acceptance of Sahav~r~ya steel lndustrlal 
development In local commun~ty res~dents at an early age 

The overall t~me frame for ~mplement~ng this program element IS SIX to nme 
months A j ~ b / q ~ a h f l ~ a t l ~ n  descr~pt~on for the env~ronmental ~nformatlon offcer 
poslt~on could be developed and the pos~t~on fdled w~thin the next two to four 
months (See Sect~on D) The school outreach program should be establ~shed as 
soon as the env~ronmental mformatlon officer IS In place, and Sahav~r~ya 
personnel are tra~ned in conductmg s~te v~s~ts 



C Develop and lmpiemenf an Envrronmental Enhancement Plan 

Objective To ensure long-term conservat~on of sensltlve natural resources 
and env~ronmental quality in the vrcmty of Sahavlrlya facrht~es and to 
maintam Sahavlrlya's poslt~ve pubk image as an environmentally 
respons~bie company 

The purpose of the envrronmental enhancement plan would be to develop a 
document that defines environmental qualrty and public healthlsafety standards 
for Sahavrrrya's development projects Elements to be ~ncluded would be 
rnfrastructure, open space, recreatron, and drarnage, among others The 
enhancement plan would rncorporate professronally accepted international 
planningldesrgn standards and crrterla, the plan would be prepared In conjunction 
w~th planning and rmplementation of Sahavrrrya's phase I1 and anticrpated future 
development in the Bang Saphan area 

The plan would include rdentrfred on and off-slte enhancement measures that are 
coordrnated wrth regional plann~ng goals and policres It IS antlc~pated that to 
some extent, responsrbihty for rmplementrng or maintarnrng selected 
enhancement options could become a shared publrclpr~vate sector responsibrl~ty 
The plan could rnclude a phased ~nvestment/construction approach for 
rmplementmg enhancement measures The followmg are some inrtral examples 
of plannrngldes~gn issues be addressed In Sahavmya's envrronmental 
enhancement plan 

Facilrty layout cr~terra and gurdelines that reflect eff~crent use of the land (and 
water) rn order to mrnrmrze development-related env~ronmental Impacts Where 
feasible and cost-effectwe, facrl~tres could be centrahzed or consolidated to 
further reduce envrronmental ~mpacts 

Water d~scharge and dramage system desrgn criter~a for mrnrmum alteration to 
exrsting natural drainage and off-shore hydrology patterns 

Cr~terra for local communrty trafflc crrculatron and rndustrral facil~ty traffrc 
mcludrng consideration of a separate roadway network to accommodate 
truckslheavy equrpment during construction as well as for on-going facrlrty 
operations Sitmg, desrgn, and construction crrterra and standards for new 
project access roads that are sensitrve envrronmental cons~deratrons 

Crrteria and standards for buffer zones and development setbacks to preserve 
natural hab~tat areas and aesthetrc resources and to promote publrc safety 
These could include bur ld~ng/development setbacks from water courses, drarnage 
ways, and shorelrne areas and access road/entry pornt aesthetrc treatment 
(Urban Land Instrtute, Pratt lnst~tute, or other professronallylinternat~onally 
accepted ~ndustrial development standards would be apphed) 



a Cr~ter~a for enhanc~ng/ma~ntain~ng publlc access to ex~stlng local beaches and 
recreat~on areas Access routes could be separate from those used by faclllty 
construction and operat~onal trafflc Measures for vlew protection from local 
recreat~on areas ~nclud~ng potent~al for landscape screening to reduce v ~ s ~ b ~ l ~ t y  of 
~ndustrlal facillt~es from publlc recreation areas Wherellf applicable, criter~a and 
standards for newlreplacement recreat~on areas 

The environmental enhancement plan could be prepared by Sahavlrlya technical 
staff or by techn~cal consultants Professionals with expertise In environmental/ 
urban plann~ng and site plann~ng/des~gn should contr~bute to and review the plan 
The plan could Incorporate data from and bulld upon prevlous stud~es such as the 
coastal management plan and UNlDO report A scope and work plan for 
preparing the Sahaviriya's Environmental Enhancement Plan should be 
developed w~thm the next SIX months 



D Develop an Envrronmental Management Drvrsron wlthm Sahavrrlya 
Group 

Objectwe To create m-house environmental expertise and capab~l~ty for 
managmg env~ronmenfal/regional plannmg, rn~t~gat~on requrrements, and 
envrronmental monltor~ng programs 

A variety of activ~t~es that are now dispersed w~thln Sahav~riya Steel Industries 
(SSI) 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 srte managers in managmg 
environmental matters associated wlth facility planning, desrgn, construct~on, and 
operatron A secondary group function would be to maintain current knowledge 
on env~ronmental regulations and comphance issues so as to provlde expert 
adv~se to SSI management on environmental Issues 

During the phase I1 planning process, this group could partic~pate in the frnal site 
selection for facilities, provide design crrteria (pollution control), and identify order 
of magnitude cost associated with project mitigation requirements During EIA 
preparat~on, the environmental group could supply information about expected 
emrssrons and effluent discharges, and provtde consultation to government 
agencies on prudent and feasible mitigation measures and appropriate 
environmental monitormg programs Organizationally, the environmental 
information officer assigned to the industrial complex could be part of the 
environmental group, reporting to the env~ronmental group manager 

Technical staff within the environmental group could be responsible for long-term 
environmental monrtoring during the construction and operat~on of phase I and II 
facilities The staff could function as a central clearing house and /or also 
prepare the required monitoring reports to be submitted to regulatory agencies 
Flnally, members of the group could conduct environmental tra~ning programs for 
construction and operational personnel 

Initrally, the envrronmental management group would work out of SSl's Bangkok 
office and would consist of a small core staff of three to four people ~ncluding 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 rnltial group could be comprised of 
one or more env~ronmental sc~ent~st(s), environmental engmeer(s), and a 
brologrcal specialist 

The environmental management group should be established at Bang Saphan 
wrthin the next six to nine months The group's staff and technical capab~l~ties 
can be increased as the Bang Saphan development complex expands Withrn 
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 wlthrn the 
Sahavmya Group and/or a small subsldlary environmental consulting firm 
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Bangkok and Bang Saphan, Thalland 

Prepared By 
Marsha Gale, En vlronmental V~slon 
November 1, 1994 

Purpose 
The purpose of the t r~p to Bangkok and Bang Saphan, Tha~land was to develop 
background mformat~on for preparing the Sahavrr~ya Steel lndustry Env~ronmental 
Management Program Strategy paper The strategy paper IS mtended to prov~de an 
tn~tlal evaluat~on of env~ronmental management Issues assocrated w~th Sahav~r~ya's 
Phase I and II mdustr~al development and to ~dent~fy an overall strategy for addressmg 
env~ronmental cons~derat~ons related to th~s development 

Schedule 
The t r~p  took place between September 12 and September 26, 1994 The project 
team cons~sted of Marsha Gale, Pr~nc~pal of Env~ronmental V~s~on, and Jack Gouge of 
Bechtel Tr~p preparat~on lncludmg data revlew, team meetmgs w~th Bechtel staff, and 
log~st~cal plannmg occurred dur~ng the previous two weeks (August 30- Sept 10) 
Follow up work mcludmg team meetmgs w~th Bechtel, preparat~on of the strategy 
paper, and document revlslons was completed by October 31, 1994 A copy of the 
fmal draft Strategy Paper w~l l  be prov~ded to Pr~ce Waterhouse under separate cover 

Data collect~on and review In Bangkok ~nclud~ng EIA documents for Phase I 
project facll~t~es, feas~b~l~ty stud~es, and the Un~ted Nat~ons lndustr~al 
Development Organ~zat~on (UNIDO) report 

Meet~ngs In Bangkok w~th Sahav~r~ya Steel Industry and publ~c agency 
(M~n~stry of Interlor and M~n~stry of Sc~ence, Technology, and Env~ronment) 
representat~ves 

Meet~ngs In Bangkok w~th US AID representatwe, R J Gurley 

S~te vwt to Bang Saphan steel complex ~ncludmg meetmgs w~th Sahav~r~ya 
representat~ves and tour of hot str~p m~ll, coatmg plant, deep water port, and 
surroundmg v ~ c ~ n ~ t y  

Presentat~on of prel~m~nary f~ndmgs to Sahav~r~ya Steel lndustry and US- 



Problems Encountered/Outstandmg issues 
No substantwe problems were encountered durmg the t r~p The bas~c outstandmg 
Issue mvolves Sahaviriya's response to suggested program elements contamed In the 
strategy paper Dependmg on Sahav~nya's decls~on to pursue and ~mplement the 
env~ronmental management program strategy recommendations, some follow up 
techncal consultat~on could be requested 

Next Steps 
A fmal draft of the strategy paper has been subm~tted to Mr Fred Karlson of Bechtel 
The paper IS currently bemg rev~ewed by US AID representat~ves who will ultimately 
subm~t copies to Dr Asavm Chmtakananda, Senlor Executrve Vce President at 
Sahav~r~ya Steel lndustr~es If appropr~ate, US AID may want to conduct br~efmg and 
follow up sesslons w~th Sahavmya Steel Industry representatwes 

Environmental Vislon 



Energy Project Development Fund End of Project Report 

APPENDIX K 

Egypt Sustamability of Energy-related Development Projects 
m the Middle East Peace Regon 

Przce Waterhouse LLP 



Sustainability of Energy-related 
Development Projects in the 
Middle East Peace Region 

A report by the 

Israel Umon for Env~ronmental Defense (IUED) 

mth the support and collaboration of USAID9s 

Project m Development and the Environment (PRIDE), 
Implemented by Chemonm International Inc , and 

Energy Project Development Fund, unplemented by Pr~ce 
Waterhouse LLP 

March 1995 



Sustainability of Energy-related 
Development Projects in the 
Middle East Peace Region 

Authors: 

IUED Techcal Staff 
Alon Tal 
Shoshana Lopatm 
Gidon Bromberg 

with the cooperation and collaboration of 

Chemonlcs International/PRJDE techcal staff 

The authors express thelr appreciation to D m  Kruger, Joe 
Kruger, Michael Gil, and Jack S t a m  for thelr lnstructive 
comments 



TABLE OF CONTENTS 

Introduction Report Perspective and Assumptions 

Expansion of Thermal Power and 011 Refinery Capabhties 

Interconnect~on of Electrical Networks 

011 Pipelmes 

011 Shale Explora~on 

Renewable Resources Solar and Geothermal Power Development 

Canals 

Yarmuk Dams 

Conclusion 

SELECTED BIBLIOGRAPHY 

APPENDIX I SUMMARIES OF PROPOSED ENERGY PROJECTS 



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

A Introduction Report Perspective and Assumptions 

Egypt, Jordan, Israel, and the Palestmans are eager to exploit the economc opportumties 
created by the newly emergmg geopol~tical reality m thelr region Each group has put forward a 
broad menu of "regional projects" that promse not only to physically change this "peace 
region," but also the way ~t operates collectlvely 

There is no area m which accelerated development is more highly anticipated than m the 
energy sectors of these countries At the same m e ,  the proposed peace projects, almost without 
exception, have not been thoroughly assessed for feasrbll~ty or environmental mpacts Despite 
this fact, however, it is not premature to offer an uutlal assessment of thelr merits withm the 
context of a paradigm that emphasizes sustalnabdity m new regional development This paper 
evaluates the prunary energy sector projects that are on the agenda of mternat~onal donors 

Energy has emerged as a major Issue of concern m the peace region for obv~ous security 
reasons Even if conservatron measures prove successful, the burgeomg popu1aQon.s and 
growmg mdustrial base of each country wlll requlre the expansion of energy-generatmg capacity 
for the foreseeable future Hence, meetmg this demand, whlle at the same tune establishmg 
greater energy dependence, has both economc and strategic unportance 

With 840 mdl~on metrlc tons of proved recoverable crude 011 and 341 bdl~on cubic meters 
of natural gas, Egypt is the only country m the peace reglon w~th memgful  commercial fossd 
fuel reserves Nonetheless, w~th energy generation and demand more than quadruplmg between 
1981 and 1994, some projecbons suggest that Egypt wdl be forced to mport energy by early 
next century The Israeli and Palesman territor~es' currently llnked energy systems are largely 
reliant (98 percent) on unported crude 011 and, to a lesser extent, coal Jordan's 991 megawatt 
(mw) power generaQon is predormnantly fueled by heavy fuel-011 and diesel umts It is therefore 
little wonder that so many of the peace projects are designed to expand local energy options and 
generatmg capacity 

Our evaluation of the overall sustalnabll~ty of peace projects affectmg the energy sector is 
made under the followmg assumpbons 

Tour~sm wdl emerge as a predormnant source of fore~gn currency m each part of the 
reglon by the year 2000, (Israel alone earned US$2 3 bdlion from tourism m 1994) 

Whlle expanded tourism rncreases energy demands, it also dictates that energy sources 
are to the largest possible extent envlronmentally bemgn 

The lack of commercial energy reserves can be envlronmentally advantageous by 
enablmg countries to select energy sources compabble with the need to preserve a clean 
envlronment (e g , natural gas) 



The vulnerability associated with excessive dependence on a smgle source of energy IS 

economically unsound and often polltically unacceptable Beyond dwersifymg Imported 
energy sources, a sustamble strategy must mvolve expandmg effective energy capacity 
through development of renewable resources such as solar and geothermal energy, and 
reduction of local demand through movative energy conservaaon programs 

Most of the region's energy sectors are dommted by dwect government control or 
government-controlled utdities In Jordan, 866 mw of current generatmg capacity is 
produced by the government-owned Jordman Electricity Association, wh~le the 
r e m a w g  125 mw IS generated by the private sector Given the parallel trend toward 
privamatlon m each country, the private sector w~l l  mevitably play a growmg role m the 
energy field-a factor that must be consldered m any assessment of energy projects' 
sustambdity 

Prlvatlzation by Itself IS envwonmentally neutral Because government mdustnes m the 
reglon have never been paragons of efficiency, and have frequently been more difficult 
to rnomtor and regulate than private corporations, prwamation m theory can play a 
positive envuonmental role However, prlvatlzation will not further sustamble 
development unless a strong, techcally competent regulatory authority is m place 

Proceedmg from these assurnpaom, thls report considers most of the peace projects 
affectmg the region's energy sector Given the report's llrmted scope, descriptions are not 
exhaustive, and Appendlx I provldes better documentation of the various proposals at hand 

B Expansion of Thermal Power and Od Refinery Capabht~es 

B1 Project Descriptions 

Jordan To meet antlclpated power demands and partlclpate m regional power systems, the 
Jordman government is rapidly expandmg the new Aqaba Thermal Power Station (ATPS) The 
two exlstmg 130 mw heavy fuel-powered units are to be doubled by 1997, and by 1999, this 
capacity will mcrease through the addition of two more 130 mw umts This project also calls for 
construction of a boiler island, a turbme generator island, civil works, and heavy fuel oil storage 
tanks 

In additlon to these proposed thermal power activities, plans exist to budd an Aqaba oil 
refinery The current Jordan Petroleum Refinery, which has a capaclty of 100,000 barrels/day, is 
consldered madequate to meet the country's growmg needs Given the present low motorization 
rates m Jordan (60 vehlcles per 1,000 people), projections of a 100 percent Increase m demand 
by 2010 are not unreasonable Few detalls of this plan are available, though unplementation is set 
for 1996-2000 at a price of $500 mrlllon 

Egypt Egypt IS promotmg plans to establish three new oil refineries m Sidi Kru, Suez, 
and Port Said, at a combmed cost of almost $4 bdllon As these facllines are to be for export 
production, the petroleum they create wdl be marketed as envuonmentally friendly (low sulfur, 
lead-free, etc ) In addlaon, Egypt mtends to upgrade ~ t s  exlstmg refmenes, mcludlng secondary 
processmg to produce cleaner products (gasolme, jet fuel, diesel and propylene) and begm a 
multlbdlion-dollar expansion of petrochemcal products (rubbers, solvents, pamts, foams, wwes 



cables) Beyond a depiction of these new plants as "state-of-the-art," no details have been offered 
regardmg emission control technologies or pollution prevention mnovations to be used 

B2 Sustamabhty Considerations 

Aw quahty Power plants and refineries are the prmary generators of sulfur dioxides and 
major contributors of parbculate pollubon W e  control technologies can be extremely efficient 
m reducmg emssions, they are also extremely costly (part~cularly for refineries) and not 
presently used by utilities m Jordan or Egypt Smce most countries m the region do not have 
updated ambient arr quality criteria, (or, as m Jordan, have never promulgated such llmits), it is 
not clear how design or emssion standards for the new plants would be determed Yet given 
the designabon of the S m i  and Aqaba regions as major tourlst development areas, the 
lrnportance of mvestmg m clean arr technologies cannot be over-emphasized 

Particulate pollution's role m mparrmg vis~bllity is especially problematic m a pristme area 
such as the Gulf of Aqaba Standards such as those used to provide aesthebc protection m 
comparable desert vistas (e g , m the Grand Canyon region of the U S ) should be made a 
legislative priority concern m this region 

Od spllls With 40 percent of the world's oll passmg through its waters, the Mediterranean 
Sea wlll be the mevitable sight of oll spllls, despite broad rnternabonal participation m marme 
pollution prevention treaties The Gulf of Aqaba, with its umquely sensinve aquatic ecosystems, 
has a much lower threshold for envrronmental damage than the Mediterranean Hence, an 
underlymg objecbve of any regional strategy should be the mmnmatIon of all marme transport 
of oll, and of risks of spdls from land-based sources Establishmg new coastal refineries 
Inherently runs counter to such a strategy, thereby raismg questions about the optunal locabon for 
such facllities, assurmng they are economcally essential Furthermore, such projects would have 
a neganve mpact on tourism, destroymg beaches, coral reefs, and other popular attractions 

General Because tourism offers the prmary economc opportumty m the Gulf of Aqaba 
and Sum region, the above envrronmental concerns raise serious quesbons about the 
sustambllity of the proposed Jordaruan refmery and power station Internanonal agencies must 
be Insistent m requrrmg an envlronrnental Impact statement (EIS) for each project, with notice 
and comment provisions for Gulf States and local NGOs Alternative sites for the 011 refmery 
should be considered m the EIS, even withm the context of the parallel Egyptian efforts The 
relatwely copious coastal areas m Egypt, coupled with Smai's rich fossil fuel supplies, provide a 
stronger case for Egypnan refineries-even though the potenbal for widespread envlronmental 
havoc in the S m i  is no less acute It is therefore mportant that an EIS pay considerable attention 
to sitmg, process design, and control technologies Moreover, given the uncertamty of world 
petroleum demand post-2000, it is unclear whether there wlll be a sufficient return on an export- 
based mvestment that may preclude other, more promsmg areas of development (e g , tourism) ' 

' Some experts, such as Amory Lovlns of the Rocky Mountam Institute, hold that the world demand for 
petroleum will drop precipitously by the year 2010, with the widespread marketmg of hybnd-electnc supercars 
that get 250+ mles/gallon Other experts cite the growth of developmg countries as the cause of ever- 
increasmg petroleum demand 



If the Jordanian government chooses to proceed, despite envlronmental concerns 
surroundmg the power plant and refinery, there must be a mearungful expansion of techcal  
capabilities to ensure effectwe momtormg and inspection at the two facilities Assummg 
appropriate normative standards can be enacted, the government must purchase a n  pollution 
momtormg equipment It is critical for Amman to recogme that it is far easler to mtegrate a n  
pollution control equipment durmg the course of construction than to try to retrofit existmg 
plants Consequently, mternational support for these projects must stipulate that scrubbers, 
particulate controls, and envlronrnentally sound methods of disposmg of liquid and solid waste 
res~dues must all be part of lrutial facrlity designs 

Given the region's lunited farniliarlty wlth state-of-art alr quality control technologies, 
lrnposing emission controls may be easier ~f projects are developed by private firms (presumably 
involvrng foreign partners) wlth experience r u m g  fac~litles m regulated clmates At the same 
time, ~t is doubtful that private utllitles will mvest adequately m envlronmental controls unless a 
powerful regulatory agency forces them to do so This bemg the case, these projects highlight the 
unportance of a multinational envlronmental commission m the Gulf with regulatory powers 

C Interconnection of Electrical Networks 

C1 Project Descr~ptlon 

Even if domestic electrical infrastructures were efficient, the present generatmg network IS 

less than optunal at the reg~onal level A mult~national lmk-up offers the potentla1 to dmuush 
s p i m g  reserve and back-up capacity and reduce the need for peak load generahon Toward this 
end, several mterconnection projects have been proposed, of varymg magmtudes 

At the smaller end, a 500 lulovolt (kv) Egypt-Jordan llnkage of 300 lulometers ($150 
million cost) has been proposed At the more grandiose end, the Egyptian-Jordanm llnkage 
discussed above will be rncorporated mto a five-country, 2,000 mw power grid (Syria-Turkey, 
124 km, Turkey-Iraq, 129 km, Iraq-Syria, 165 km, Syria-Jordan 210 km, and Jordan-Egypt, 300 
km) This project has a proposed cost of $508 mdl~on Other mterconnection projects mclude 
expansion of Israel's connection to the West Bank and Gaza, and a $2 5 blll~on project 
connectmg the 11 countries m the "Arab Meshreq" by the year 2000 

Env~ronmental concerns Environmental g a m  from mternational cooperation m this field 
are well-documented Smce pmclpatmg nations do not have to marntam a full range of facilities 
to support base and peak loads, more efficient planrung can take place, and overall combustion of 
pollution-producmg fuels can be reduced In addition, mefficient configurations can be avoided 
For example, coal-fired plants-highly appropriate m theu design to meet base loads-should not 
automat~cally follow demand, smce they become more envuonrnentally problematic when used to 
supply peak loads 

Overall, transmssion losses resulung from mterconnection are not sufficient to outweigh 
the antxipated reductions m generation The distances mvolved m the proposed projects are not 
excesswe by any mternatlonal standards For example, 1,100 km high-voltage lmes planned by 
the Quebec Hydroelectric Comrmssion (exceedmg a 604 km existmg h e )  are expected to have 



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

Regional envuonrnental concerns wdl naturally focus on potentlal electromagnetic radiation 
(EMR) exposures, right of way, and landscapmg issues While the scientific verdict on EMR is 
st111 out, prudence dictates distancmg new lmes from densely populated and sensitive areas (e g , 
schools) New York State's relabvely conservabve gu~delmes may be an appropriate example for 
adopbon by the proposed regional network The mportance of a comprehensive EIS authorized 
to make recommendations on lme routes to reduce EMR exposures and aesthebc damage cannot 
be underesmated 

Prrvatlzation Most of the proposals set forward recogme that a regional grid wlll requue 
new mternatlonal utllltles to oversee equ~table usage and expenditures withm the system Given 
the complexity of sovereignty Issues, parbcipatmg governments will be mvolved both durmg 
construction and at least the 1111bal stages of utdity OperahOns 

Interconnection holds very positwe mplicabons for privamation, smce it can create a 
market for private sector contribubon International agreements could force the multmtional 
utility to pay "avoided cost fees* to local small producers Moreover, m the area of renewable 
energy development-crucial to the long-term mdependence of the oll-poor countries-such a 
demand has the potenbal to offer real mcentlves to brmg new, clean energy producbon facilities 
(geothermal stations, solar facdities) on-lme 

Dl  Project Descriptions 

Wlth two-thuds of the world's od resources located m the Middle East, real econormc 
savmgs m crude od transport can be made w i t h  a peaceful and stable region Israel and Jordan 
have been enthusiastically promotmg several crude oll pipelmes At present, most od transport to 
Jordan is done overland by trucks, with all the attendant safety and envuonmental ramficatlons 
Palestmans and Israelis receive theu petroleum at the ports of Edat and Ashdod Given that m 
1992 the largest portion of Middle East oll exports (26 5%) was sent to Europe, dlrect access to 
Mediterranean ports wdl save tanker costs mvolved m transport around Afrlca or through the 
Suez Canal, and wdl reduce the risk of od spills m the mcreasmgly polluted Red Sea 

Under to a Jordman plan, an Iraqi-Jordman Crude 011 Pipelme endrng m the Gulf of 
Aqaba would be lald durmg 1996-1998, r u m g  98 km at a cost of US$ 1 4 bdlion Israel, 
meanwhile, is emphasmng the revitalization of the region's old lmes, only half of whose 290 
mdlion ton capacity is used today due to securlty reasons For example, the Saudi Arabia-Jordan- 
Golan-Lebanon lme could transport 25 million tons of 011 annually, with duect Mediterranean 
access S ~ d a r l y ,  the old IPC lme, orlgmtmg m Iraq and crossmg Jordan to end at the port of 
Haifa, has a 70 d i o n  tonlyear potenbal Other plans, such as l d m g  the South Suez od fields 
to Alexandrian ports offer s~rmlar logisbcal advantages 



Envlronmental concerns Generally, pipelmes are considered more envrronrnentally berugn 
than oil tanker or truck transport Envlronrnental concerns focus on the potential for leakage, 
sabotage, and explosions, and high-profile disasters m Russia have confirmed these fears 
However, ~t is not clear that such experience is instructive Russia combmes the harshest 
magmble clmatlc conditions (huge temperature swmgs) w~th overall under-capital~ation and 
negligence (poor weldmg, mdequate carhodlc protection), to produce the noted deleterious 
results 

Nonetheless, the re-mtlatlon of old lmes wlll requve extremely methodical mspection to 
ensure that the plpellnes meet current safety standards designed to prevent future leaks and spills, 
and to mmmlze the damage from catastrophic events Ongomg mamtenance and momtormg 
(e g , shootmg "pigs" down the p~pelme 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 little reason why plpelmes could not be privately operated, although 
glven theu multmtional character, government mvolvement is probably mevitable Of greater 
importance IS ensurmg that prlvate energy developers have access to pipe capacity 

E 011 Shale Explorat~on 

E l  Project Description 

Oil shale constitutes Jordan's and Israel's sole potentlal commerc~al energy reserve, w~th  40 
bilhon tons located m Jordan and 12 billlon tons m Israel The relatively low percentage of 
reclamable orgamc material (approxmately 10 percent), combmed wlth the low price of coal and 
crude oil, contmue to raise questions about the economlc feasib~lity of th~s  energy option Yet, to 
the extent that convenuonal fuel prlces rise, or energy mdependence becomes an mcreasmgly 
unportant polltical objective, there will be greater justification (and pressure) to develop these oil 
shale reserves 

Jordan estimates that ~t can extract four b~llion tons from its present resource and IS 

planrung to construct a pllot plant that will ultimately produce 75 barrelslday, m addition to 
sulfur by-products Israel's efforts m this field focus on oil shale fuel production and combustion 
commercial technologies In the regional context, Israel has suggested jomt 011 shale exploration 
projects with Jordan, mcludmg an evaluation of depos~t quantities and quality, construction of an 
011 shale power station, and research and development to reduce extraction costs 

E2 Sustamabhty Considerations 

Envuonmentally, 011 shale IS not a high-pr~ority energy source Considered to combme "the 
world of coal and oll," ~t is both dlrty and water-mtensive While commercial r m g  mvariably 
causes ~rnmediate damage to landscape, reclamation IS possible if adequate f m c l a l  resources are 
reserved for it 



Israel's od-shale development is spearheaded by PAMA Ltd , an example of a prunar~ly 
government-owned company that is bemg transferred to private mvestors If subsidies are 
provided, or if fuel prices rise, such an mvestrnent might be attractive Indeed, the Ormat 
Corporation has already approached Israel's Electric Company regardmg an exploration project to 
ident~fy potent~al mmng locatlons Accordmg to Ormat officials, oil shale development is 
perceived as "mevitable," given the absence of alternative fuels m the country 

If mdeed oil shale is to become part of Israel and Jordan's energy portfolio for security 
reasons, it is mportant that adequate precautions are taken to mumme environmental unpacts 
As an example, solid waste disposal problems are considered masslve relat~ve to other fuel 
sources If long-term damage to the landscape is to be reduced, ~t is crucial that any m m g  of 011 
shale resources be conditional on sufficient mvestment m publlcly run reclamation funds While 
Israel is the only peace region country with such a legal requirement at present, even there the 
provision is frequently not enforced, particularly m cases of government-owned corporations 
(e g , the Dead Sea Works) 

The mtense demand for water m existmg refinrng technologies raises both ecological and 
economc queshons about the wisdom of pursumg this ophon with present technologies 
Assessment of od shale reserves as a peace project has certam merits if it goes beyond smply 
mappmg deposit properties and mcludes carrymg capacity, landscape sensitivity, aesthetics, etc 
The EIS for any extrachon program should pay adequate attention to waste disposal and post- 
project land restoration 

F Renewable Resources Solar and Geothermal Power Development 

F1 Project Descriptrons 

Solar energy As all peace region countries enjoy a plentiful supply of sunlight for most of 
the year, solar energy has an mtuitwe appeal as part of any energy strategy As of 1994, 25 
percent of all Jordaman homes were supplled with solar heaters, up from 12 percent m 1986 In 
Israel, solar heaters help save 640 mdlion kilowatt-hours (3 2% of the moon's energy 
requirements) each year However, smce the onset of the solar heater diffusion program m the 
1970s, the field of solar technology has experienced little lnnovatlon m the peace region For 
example, Luz, the Israeli corporation whose reflector technologies gave rise to the first "solar 
city" m Califorma, has never generated a watt of energy m Israel With proper mcentives, 
however, development could catapult the region to the leadmg edge of this most sustainable of 
technologies Experts esmate that by the year 2050, solar cells wdl 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 m h s  region m the commg century 

Among the projects promoted by Jordan IS the expansion of solar ponds Due to the 
varlatlon m the salmty of area water, temperatures a few meters below the surface m solar ponds 
can rise as hlgh as 100 degrees Celslus, and the heat trapped m between the salmty strata can be 
tapped The Dead Sea, wlth ~ t s  high temperatures and natural sallruty, is an ideal natural location 
for applymg this technology, as a now defunct Ormat pdot project demonstrated The proposed 
Jordaman pdot project would establish a solar pond to generate electricity and heat a greenhouse 
at a cost of only $1 rmll~on 



Due to power loss during conversion from heat to electrical current, solar ponds may not 
yet be market cornpetitwe as a means of electrical production Yet for certaln projects such as 
desallruzation, which require heat rather than electrical power losing no energy to conversion, 
they may m fact be highly cost-effective 

An Israeli project proposes construction of solar towers with heliostat fields at the Dead 
Sea Works or the Jordan Potash facillty The feasiblllty of solar towers was fust demonstrated m 
1976 at the 10 mw electric generatmg statlon m Daggett, Califorma The Daggett facility uses a 
72-acre field of mlrrors to concentrate sunlight at the top of a central tower and generate thermal 
energy from the sunlight to heat steam that then powers electric~ty-generatg turbmes Slrn~lar 
smaller projects exist m Israel, includmg the Weitzman Instltute's solar facility 

Some analysts believe that solar power towers have relatively low net useful energy yields 
and are expenswe to bulld Indeed, while theu Impact on a u  and water is low, solar energy 
stations requue large areas of land for solar collection Moreover, the desert biomes m which 
they are often bullt usually lack the water needed m the coolmg towers to re-condense spent 
steam At the same tune, new designs and innovations could make these towers economically 
competitive 

Photovoltaics mght also be mtegrated mto new regional solar projects With the upscalmg 
of U S projects based on this technology (most notably the recent EnvrodSolarex 100 mw 
Nevada jomt venture), there IS a sense of optlrnlsm regardmg feasibility With slgmficant 
economies of scale m place, costs can be reduced sufficiently to compete wlth more conventional 
technologies The advantage of photovoltaics is its abrlity to generate meamngful quantities of 
power mdependent from a central grid Thls holds clear advantages for the more rural and 
remote districts of Jordan and Egypt, even if for the foreseeable future there wlll be a need for a 
back-up power source (e g , hybrids, usmg wmd or standard dlesel turbmes) 

The use of solar power cells could be lmted by ~nsufficient amounts of cadrnlum and 
galllum What's more, without proper pollution control, the manufacture of photovoltaic cells can 
cause moderate water pollution from chemcal and hazardous wastes Therefore, peace projects 
should remam small-scale, focusmg on overcommg these difficulties so that the reglon may 
become a world leader m envuonrnentally bemgn solar power 

Geothermal energy Geothermal energy can be exploited m two ways-by tappmg the heat 
of underground geological formations, or by harnessmg dlrect hydrothermal power Desplte its 
envuonmental merits, however, geothermal power is 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 is requued Geothermal potentla1 m Jordan appears l~rmted at present to a 
series of hot sprmgs, prunarily m the Dead Sea reglon, whose combmed flow is 2000 rn3 per 
hour Jordan has planned a pllot plant that would entall drlllmg deep wells mto the hot dry rock 
Injected water would then be heated durmg transit through the fractures, and the emergmg steam 
would be harnessed to turn turbmes Such a plant could be operational withm a few years at a 
cost of $1 6 mllion 



Israel's Ormat Corporation has become a world leader rn geothermal technologies, although 
lron~cally, it has established no facllitles m Israel The Ormat system does not use steam turbmes, 
but ~nvolves a closed clrculabon system whereby steam is recondensed rnto water and reqected 
mto the hot rocks This method essentially e l m t e s  the release of underground pollutants and is 
capable of producmg energy at relabvely lower temperatures than other systems 

F2 Sustamabhty and Prwatlzatlon Considerations 

The envlronmental and self-sufficiency merlts of solar energy are self-ev~dent, and hardly 
need elaboration The envlronmental advantages of geothermal power sources are also well- 
documented As no fuel is burned, there are practically no emssions with steam umts (at most, 
releases of trace quantities of natural sulfur, H,SO, and sdicon) and none associated with the 
Ormat closed system What's more, neither contributes memgfully to greenhouse w m g  
through gas emssions Aesthetically, the smaller scale and lack of smokestacks make geothermal 
plants less conspicuous m natural landscapes 

It is worth menbomg that because of the relatively modest costs of establishmg small and 
medium-slzed solar and geothermal plants, they may offer the most promsmg area for 
entrepreneurial participation m regional energy schemes Fundmg of regional mterconnection 
should mclude "buy-back" requrrements to provide addiQonal economc mcentives For mstance, 
m Israel, the opemg of the Nabonal Electric Company grid to private generators has created 
small solar lnlbatives on desert krbbutzirn There is also greater justification for providmg market 
subsidies to renewable energy projects than for other technologies that weaken the balance of 
trade and have harmful envlronmental Impacts 

G Canals 

G1 Project Descr~ptions 

Proponents cite numerous benefits associated with thelr canal proposals, but the present 
context is limited to a brief review of thelr mplicabons for generatmg power Accordmg to 
Jordman proposals, exploitmg 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 mclude 
pump stations, 220 lulometers of pipelme (m addition to the open canal), four reservoirs, and 
four hydroelectric stations Israel estmates that the potential power generation capacity from 
three power stations each m Saudi Arabia, Israel, and Jordan would generate 600 mw of 
electricity A Trdateral Commttee report from Israel, Jordan, and the U S Inserts a 
desalmuabon component m the proposal 

An Israeli proposal for a Mediterranean Sea-Dead Sea Canal would convey Mediterranean 
seawater from Haifa to the Jordan Rrft Valley, where it would be desalmted m reverse osmosis 
plants, rnakmg use of the hydrostatic energy created by the elevation difference The 800 rmllion 
m3 of desalmted water produced yearly would be stored for drmkmg m a new lake to be created 
m the Rift Valley The "Med-Dead Canal project," as this venture is known, whde deslgned to 
be self-sufficient, is not expected to produce excess energy 

An alternate Israeli Med-Dead Canal proposal, deslgned prunardy to produce hydroelectric 
power, would carry water from the Mediterranean Sea near Qabf to an 800 mw power station at 



the Dead Sea This project would entail two stages a fillmg stage of 17-20 years, during which 
the Dead Sea would be restored to its pre-1930 level and electricity would be produced at 2,000 
million kwhlyear, and a steady state stage, durmg which flow to the Dead Sea would be reduced 
to mamtam an elevation of -390 5 meters and electricity production would be 1,300 million 
kwhlyear 

Economists and environmentalists have raised numerous questions about the wisdom of 
these massive canal proposals and theu ultlrnate benefits Salient issues mclude particulate air 
pollution durlng construction, seismic risk, mterference with wildlife, groundwater contamination, 
discharge of desalmated waste streams, modified water levels, and chermcal composition of the 
unique Dead Sea waters Impact assessments have yet to be prepared and are of course 
particularly unportant m projects with such broad geographical scopes and potential ~rnplications 

H Yarmuk Dams 

H1 Project Descnpt~on 

Construction of two dams on the Yarmuk River was mcluded as part of the water resources 
agreement m the Jordan-Israel Peace Treaty Given both parties' commitment to expeditious 
implementation of all provisions m the treaty, this project is most certalnly on the fast track 
Hence ~t is unfortunate that relatively little data is available concermg the dams themselves 

The Yarmuk River flows west until it 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 
Jordanian government The dams, creatlng a 225 million m3 reservoir, are prlrnarily designated 
as water supply projects, and not hydroelectric facdities Nonetheless, the 140-meter-high, 
concrete-covered complex will generate 15 mw of power Construchon is expected to take four 
years, and donors meetlngs have been held as early as 1988 

The long-term benefits of dams are lncreasmgly denounced, given the extended tune 
horlzons used m envlronrnental Impact statements Indeed, the only major project of this type m 
the peace region, the Aswan Dam, is the subject of much criticism due to the Impact it has had 
on agriculture, sand deposition m the Mediterranean, beaches, and fishmg Beyond the 
conventional damage caused by hydroelectric dams (lost recreational resources, siltmg, etc ), the 
location of the Yarmuk dams along the Syro-African Rift Valley raises questions about the 
potentlal for earthquakes and the Impacts of resultmg floods 

I Conclusron 

Table 1 summarizes the projects reviewed from the perspective of sustalnability It IS 

unllkely that any smgle project will offer a sustainable panacea for the region's energy needs As 
a general rule, projects deservmg fast-track support lnclude those that both contribute to long- 
term energy mdependence and are environmentally friendly Intercomecuon of electrical 
networks, development of 011 pipelmes, and expansion of solar and geothermal sources are 



preferable, usmg these llmited criteria A burden of proof preventmg unplementation of 
potentially destructive projects such as dams and canals should be m place untll detailed and 
scientifically reviewed envrronmental Impact assessments prove otherwise 

It is mportant to emphasize that none of the projects surveyed In thu report have been 
adequately addressedfrorn an envzronmental perspectwe Given the role that tourism is to play m 
the region, it is crucial that mternatlonal donors make future support contmgent on systematic 
preparation of envrronmental mpact assessments, both for mdividual projects and for the 
cumulative mpact of projects for each sub-region (e,g , the Gulf of Aqaba) An institutional 
forum for regional oversight capacity should be established that mcludes participation by 
competent NGO professionals and mdependent scienbsts 

With 011 prices low m mternational markets, alternative energy development has receded m 
recent years Yet, even recent history shows that the fossil fuel market is 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 opportumty to seek out relatively berugn sources of energy (e g , 
natural gas or South African coal) More Important, m preparmg for the eventuality of higher oll 
prices, it would be wise to dlrect resources toward expandmg Infrastructures and explormg pilot 
projects that create the capacity for usmg locally avallable and renewable energy resources 

As IS often the case, the large number and variety of peace projects on the table suggest a 
supply-side approach by governments m question However, m considermg thelr overall energy 
portfolios, countries must examme demand-side options as well Opportumties for cogeneration m 
mdustrial facllitles, programs to Improve energy efficiency m commercial and residential sectors, 
and diffusion of ava~lable solar technologies may reduce the need for bulldmg massive projects 
that threaten to damage the competitiveness of the region as a center for mternational tourlsm 

As a result, it IS mportant that strategic decisions m the field are not made solely by 
engmeers, whose professional bias tends to support construction of the power plants they so well 
know how to bulld, without a parallel commitment to energy efficiency This is certainly 
analogous to the case of highway construction, where mvestment m public transportation rarely 
reflects its actual economc and envlronmental superiority In the case of the peace region, where 
all countries have a relamely low rate of motorization, mvestment m public transport might 
prevent the geometric growth m car ownership that would otherwise accompany new soc~etal 
prosperity, thereby softening future demand for pollutmg petroleum products 

There is little doubt that competition has the potential to unprove the efficiency and the 
performance of the energy sector m the Middle East From a strictly envlronmental perspective, 
the success of economic mcentives m Germany and more recently m the utilities sector of the 
Uruted States suggests that market forces can be harnessed for net envlronmental gam 

Whde some projects more readdy lend themselves to private sector mvolvement (oil shale 
development, oll refineries, and solar and geothermal power), each requrres a correspondmg 
mvestment to expand regulatory capacities Without clear regulaQons, strong lnstrtutlons to 
oversee them, and meanrngful sanctions for violators, expanded energy development, particularly 
if driven by the private sector, wlll have negative envlronmental unpacts 



Table 1 Summary of Proposed Peace Regon Energy Projects 

An objectwe of environmental NGOs from the peace reglon should be to promote 
alternatives to conventional supply-s~de solutions Demand-side management, conservation, 

- - 
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011 Shale 

Solar 

' Geothermal 

Canals 

Dams 

regional ~nterconnect~ons, and preferences for renewable energy should const~tute the focus of 
regional efforts A strong envvonmental framework for energy that encompasses envrronmental 
Impact assessment m the p l m g  process, progresswe laws, and sound enforcement needs to be 
Integrated Into the development process, lf sustamable development is to be achleved 
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SUMMARY OF PROPOSED ENERGY PROJECTS 

APPENDIX I 



1) Aqaba Thermal Power Station (ATPS) - Jordan 
The aim of thts project IS to help meet anocipated power demands at 

the begtnning of the next century and to prepare the Jordanian power 
system for its role In regional inkrconnecaon projects 

ATPS is located 19 km south of Aqaba city towards Saud~ Arabra, at 
35m above sea level Stage one of this project, already completed, entaded 
tkc construction of two oil fired steam umts, each 130 MW. Sbge two 
(presently seeking fundmg, to be in service by 1997,) and stage three (not 
yet begun, to be In service by 1999, ) with each to lnclude constructmn of 
two 130 MW steam power un~ts burnrng heavy fud oil (4, p19) 

Project components of stages two and thee mll include constructron 
of a holler island, a turbo generator island, civil works and a heavy fuel od 
storage tanks rsland (4, p19). 

Both stage two and three are estimated to cost US $210 mllron each 
(1994 pnces) and should be completed by 1997 and 2999, respectwely 
Feasrbihty studies have already been completed (4, p20) 

2) New Oil Refinery in Aqaba - Jordan 
At present the exrstmg Jordanian refinery has a maxvnum capaclty 

of 100,000 barrels/day, whereas Jordman demand beyond the year 2000 
1s expected to double to over 6 rmllron tonsiyear (4, $24) 

The new refinery wtll have a capacity no less than 100,000 b/d plus 
auxlllary units such as gasohe producbon, upgrading and crackmg umts 
Surplus oil will be exported (4, p24) 

The cost of the project i s  estunated at US$ 500 mIiion The pqect 1s 

currently under study. Implementat~on tune is 1996-2000 (4, p24). 

3) Interconnection of the Electrical Networks of Egypt, Jordan, 
Iraq, Syrla and Turkey 

The benefits of such a hnk-up would bc substanbal due to 
differences in peak load demand, major dtffcrences In the marglnal costs of 
the: dxverslfied energy pool and reduced spinning reserve and emergency 
back-up capacsty needs (1.5, p4) 

Potentla1 challenges of project unplemefltatlon mclude the need for a 
aeg~ond organmtbon represznbng relevant uWir;y companies, forcing 
previously belbgerent countries to agree as to the form and componbon of 
this entlty and a formula for shanrag accrued benefits Furthennore, 
opratlonal system control at the natronal level must be stable to be fair to 
all and penrut anterconntctmn Lastly, the financial sltuatlon of some 
uubtm 1s such that it may affect thev abll~ty to meet commercial 
obhgations under a regional agreement 



Although the project will requm hlgb voltage transmssion lmes and 
substations spannlng vacant and Land. it would requne llttle resettlement 
or destructJon of forests 

A) Egypt-Jordan Interconnectmnb 
On the Egypoan side ths project would entad 500 kV trans~~ltss~on 

h e s  40 km la length from the Suez substatron to the Oyoun Moussa 
thermal power station rn Slnw, an underground cable of 2 km crossing the 
Suez, 250 km from Oyoun to a new Taba substauon Egypt would also 
cover the costs of thls new Taba substatson (500/400/220 kV, 1x750 MVA 
- lr5W MVA) (3, p58) 

The casts of a 400 kV submarine cable, 13 km m length, crossing the 
Gulf of Aqaba, would be shared by both sides (3, p58) 

Jordan would be respons~ble for a 400 kV transmssmn h e  of 10 km 
length from the Gulf of Aqaba to the Aqaba Thermal Power Statlon (ATPS) 
and constructmn of the ATPS (see above) (3, pS9) 

Ths project w ~ l l  be of great economic benefit to both srdes by 
allowmg for an energy transfer of 130-400 MW m both duatmns and by 
provldrng support rn emergency conditions The project wdl also bnng 
forth savmgs of 100 MW m the generation capacity of gas unm m Egypt 
(cosung US$ 32 mdfion) and 130 MW steam umts in Jordan (cosung US$ 
126 m~llion). 

Costs arc estunated at 150 millmn, financed by the Arab Fund for 
Economc Development This project should be completed by 1997 (3, p59- 
60) 

B, Fwc countries Interconnection 
To accomphsh mterconnectian, tle frnes of 400 kV must be 

establ~shed between the following. 
Alcppo, Syna to B~rccik, Turkey - 124 Lm 
Cme, Turkey to Kczck, Iraq - 129 1un 
Qam, Iraq to Der Zor, S p  - 16s km 
Adra, Syna to N Amman, Jordan - 210 krn 

Furthermore, reinforcerncnt of exlsang networks in partrclpatmg countnes 
must take place as follows* 

Jordan - 40 km 
Syna - 480 km 
Turkey - 28 km 

Lastly, switchmg stabons In partrclpatmg countnes must be estabhshed as 
follows 

Jordan - one 
S p a  - five 
Iraq - two 
Turkey - two (3, p60) 



Once completed, this project will allow for savrngs 10 reserve 
generaong capacity in the order of 2 0  MW, on the basis of reducrng the 
reserve margm of the frve countnes by 5%. It should also reduce 
operatmn and mantenance costs for each country rnvolved (3, p61) 

The project 1s estmated at US$ 200 mllltoa, to be financed by the 
Arab Fund for Economx a d  Social Development, Addlhonally, each party 
srate wrll bear the costs of its own components (3, p60) The project wll 
be div~ded mto two phases The first, to be completed m 1998, will 
connect all countnes except Iraq The second phase, to be accompbshed by 
2002, wrll connect lraq to the loop via Syna and Turkey (3, p61) 

C. urconnect~on - S t a ~ a  - 
Stage one of this project was to establish interconnectmn between 

the five counmes at 300 M W ,  The objective of stage two 1s to lncrease the 
mterconnecbon capabil~ty to 600 MW (except between Turkey and Iraq 
where ~nterchange capability 1s at 800 MW already), and to provrde 
improved operation secunty A necesszuy precursor to thls stage i s  a 
thrd 400 kV circult from the ATPS generatmg staoon to the Ammar, North 
substation, a drstance of 345 km (4, p20). The project rtself wd1 then entad 
constructron of a second 400 kV interconnecQon from the Ammzln North 
substatron m Jordan to the Maraba Substatton In S p a  (4, p21) 

Total cost will be US$ 308.8 rmlhon, to be dw~ded between Syna and 
Jordan, A feasibility study has already been accomplished and project 
lmplementatlon should start in 2002, to be completed by 2005 (4, p22) 

4) Arab Meshreq f ntercoanection 
The Arab Meshreq, consisting of Egypt, Bahritln, Iraq, Jordan, Kuwat, 

Lebanon, Oman, Qatar, Saudi Arabia, United Arab Emvates and Yemen, has 
a considerable rmx of energy resources v q m g  from hydro resources to 
abundant fossil fuel reserves Interconnectron of the countries would 
potentdy reduce load probabihty loss from 0 2 to 0 02 days per year, 
would decrease the reserve margrn from 21% to 13 596, and facxhtate 
energy back-up in tach of the systems without adverse effect on other 
systems. The cost of such a project, to be operatmnal after the year 2000, 
1s estrmated at US$ 2,500 rmlfion (3, p63) 

Further mterconnection projects xnclude The Arab Maghreb countmes 
(North Afnca) and a M d t e m e a n  Pcrwcr Pool (3, p68) 



5) Interconnection Expansion - Israel and the Occupied 
Territories 

At a 2991 conference In Citlro on the subject of expandrng 
interconnectma to Include Israel and the Occupled Temtones, the Egypban 
Mmrster of Energy approached the Eurcrpean Community to organize and 
fund a feaslb~Iity study In 1993 consultants from Austna and Germany 
(Verbund-Plan GMBH aad Lahemeyer International), undertook a 
comprehensive evaluation of all techlucal and economrc facets involved m 
llnlung the eleehlcal systems of Jordan. Egypt, Isml, and a Palestln~an 
Self-Government Authonty from 1995-2010 The report, now under 
reasion, was submtted in May 1994 (3, p70) 

As described above, presently the governments of Egypt, Iraq, 
Jordan, Syna and Turkey have agreed to lrnk gnds Includ~ng Israel and 
the Palestmian Authonty In tbls linkage, as proposed w~thin the 
framework of multilateral negotlatlons conducted under the Madrid 
Conference umbrella, would clearly lead to greater cost efficiency for all 
parties involved (1 4, pl)  

Accordxng to World Bank esmaks, a hnk-up of 400 kV grids 
between Israel, Jordan, Egypt, Lcbmon and Syr~a (lncludlng survey and 
feaslbrl~ty tests, planning and unplementabon,) w11 cost US $200-300 
rmlhon (1, p4) (Ths entiuls approxmatdy 500 km of elecmaty lines at a 
cost of US$ 0 5 - 0 7 mlllon per every km of a 400 kV be). 

A &lO kV/SOO kV Nctwatk Along tbe M e d i n  
Tbls project would entad construction of a double cvcuit 

transnussron l ~ n c  and substatmns which wlZ1 connect the exrstmg 500 kV 
gnd of Egypt wth Israel vla a 400 kV h e  fom EI h s h  to Zafit Such a 
transrmsslon line would offer the shortest conncctron between the load 
centers of Egypt and Israel T h ~ s  project would supplement the existxng 
I~ne from Suez to Taba, Aqaba, Amman Jerusalem md Zafir, only the new 
line would bc substanually shorter 

Completmn of this project relies on Egyptlan plans to link El Ansh to 
the Egypttan system early m next century (1 5, p5) 

B Intcrcmnwaon at the Northern End of the Gulf of Aaaba 
At the Northern end of the Gulf of Aqabo, Egypt, Israel and Jordan 

converge wlthm a 50 km radius At thts ideal pomt, several options exut 
for interconnechon, all of whch would tnm1 the extenslon or construcoon 
of substauons, w h ~ c  h would include transformers and telecommunications 
equlpment ( 1 5 ,  p5) 



Option 1 Erect a 400 kV transmission line through Israel from Taba 
to Aqaba and then connect in Israel through a161 kV hne from Ellat elther 
to Taba or Aqaba or to both 

Optson 2 Erect a s u b m n e  cable instead of a transmssion hne from 
Taba to Aqaba (1 5,  pS) 

Option 3 Construct a double circuit oansmtsslon 400 kV h e ,  one 
clrcuit to connect Taba wtth Aqaba, a second to extend from Taba to Eilat 
and conhnue from Ellat to Aqaba 

At the present tune, Egypt and Jordan have already agreed to 
proceed wlth the submanne cable With the peace process, these plans 
could change 

double crrcmt transmssion line 400 kV wlth one cmuit connectmg 
Amman southward to the Zafit substation belonging to the 400 kV Israel 
network, and a second cucwt linkmg Amman south with a substauon to be 
erected close to Jerusalem and conhnumg from there to Zafit As an 
alternatrve, both cvcuits could lead to the substation near Jerusalem and 
contmue to Zafit (1, p7). 

Interconnection would provlde a strong kV line from Egypt to Israel 
m lieu of other domesuc connechons (such as from the load center m Cmro 
to El Ansb and the 400 kV backbone from Eilat to load centers m Tel 
Av iv) 

Accordmg to the Israel report, extension of the ATPS - stage 2 would 
be necessary to provide the add~tronal capacity needed to pennlt power 
export to the Palestmian Authority in the event of rnterconnection wlth 
Israel and the Occupied Temtorres 

and Jord- Elecm 
Authontu Networks at the Southern End of the Dead Sea, 

Ths  project ~nvolve construction of 50 km of 161 or 132 kV 
uansmssron hnes connechng the EC subatatton to the JEA substation at 
Chor S a f ~  via Wadr el Hasa, the extension of related substabons mth lme 
feeders for the Interconnecuon hnk, the erection of an auto transformer m 
one of the two countries, and the mstallation of related telecommunrcahons 
equipment This project wdl yield add~uonal safety of supply for the 
remote Ghor area, especialIy Ghor S&I which IS connected as a double 
crrcult t-off to the nabonal gnd ('1 5. p7). 

E Transrmsslon llns from Ef Ansh ta Israel via Gaza, 
Ths lme would link El h s h  on the West Slna coast with the 

Pdestunan Autonomy m Gaza The project wlll entall consttuchon of 80 
X;m of 400 kV llnes from the El h s h  Steam Power Plant to Gaza However, 



h e  b e  will be operated at 200 kV until El Ansh is connected to the 500 
kV g n d  rn Egypt 

A new substauon UI South Gaza wlll need to be erected whicb can 
also be connected to a 161 kV substaoon in the Negev 

This system will serve as an alternative power system for the 
Autonomy, replacing an exrsttng system which operates only at 20 kV 
The system will also provuie a second HV feeding pomt for the sub- 
ttansrmssron system rn Gaza. which IS presently supphed from only one 
substatron wrthrn Gaza and from eleven outsrde feeders of 22 kV Lastly, 
this project would enable exchanges between Israel and the local S lna  
network (1.5, p8) 

However, this project can only work if surplus generatlon capacay 1s 
In Egypt- 

6) Sharmg Plant Capacity at the Northern End ot the Gulf 
Jordan's thennal power plant will play an important role to boost 

voltage and provide reacuve power for the transrmssion system since the 
closest pwssant power plants wrll be sltuatcd In Ayuun Musa m Egypt, 
Rutenberg rn Israel and at thc Hussern Tbtnnal Power Plant Station in 
Jordan An Aqaba power plant can be extended and operated accorilmg to 
maxrmum effectlvc cntena (1.5, p6) 

7) Iraqi- Jordanian Crnde Oil Pipeline 
The demand for 012 products in Jordan exceeds 3 mrllion tons pcr 

year at present Thls amount rs rmportcd by overland trucks, imposing 
safety and env~ronmental hazards The goal of this project is to supply 
Jordan wlth ~ t s  basic energy requirements (~ncluding lOOk b/d for the 
Zarka refrnery (JPRC) and 150K b/d for a future refinery and industries In 
Aqaba - see below) through construction of a 950 km long, 48" diameter 
pzpehe witb pumpmg statsons ~n Jordan and Iraq Thrs pipelme could aIso 
be used to export Iraqi oil through Jordan at 1 rmUion b/d (4, p22) 

The project will cost US $1 4 bllbon ($1 btlhon m Jordan~an tcmtory, 
$0 4 bilhon m Iraqi) The project is presently under study and 
constructron should begin ID 1996, to be completed by 1998 (4, p23) 

8) Fuel Transportation System to Westera Europe 
The M~ddle East houses two-thuds of the world's oil reserves, most 

of whlcb is located In Western Sau& Araba, Kawazt, The Unlted Arizb 
Emxrates and Iraq Syna and Egypt have nunor stores and also export. 
Currently, lnost od is sent through a pipelrne to the Red Sea and from there 
rt 1s exported via the sea by supertankers that can hold up to 300,000 tans 
of or1 each 



As of 1992, 26 5% of the Middle East's od was 
fact, Western Europe alone imports 204 rmllion tons 
annually, or a to& of 680 super tankers (1.5, pl l )  

exported to Europe In 
from the Mzddle East 
To reach Western 

Europe, tankers leavmg from the Red Sea must travd ather around Afnca 
or through the Suez Canal. Israel has proposed the construcuon of a 
plpellae to carry oil from its couxlmes of ongin to a pan on the Eastern 
Mediterranean and from there by tanker to Europe directly (1 5, p10) 
Such a plan would reduce costs by reducmg the number of days at sea 

Whle  several plpeflnes extst with a total capacny of 290 mlhon 
tons, only half are currently m use The emstzng plpelmes urclude 

1 )  Taphne plpelme crosses North Sauch Arabra, Jordan, and the Golan 
He~ghts across Zldon, This h e ,  thlrty mches In drameter, can carry 25 
d h o n  tons per annum it ualized However, a has not been used sme 
1967 and requzres repair 

2) Yanbu prpelme traverses Saudl Arabla and ends at the Red Sea 
export temmal, Annual capacity 75 rmlhon tons 

3) Eilat- Ashkelon pipeline used to transport 011 purchased from 
Egypt from Edat to local refinents Annual capaclty 55 mrllron tons 

4) S d  Pipehne l~nks the south Suez Gulf osl fields vvlth Sidl Kanr 
next PO Alexandria to the Medzterranem shores h n u d  capacity 80 
rmllron tons. 

5 )  Htstonc IPC lme ongmating m the Iraqi od fields along the Gulf 
shore, crossmg Jordan and Northern Israel towards M a  This hoe splm 
In the Tartar Gulf region crossing Syna for the T m s  Port Currently not 
operable h n u d  capacity 70 nullton tons 

6) hql-Turkish Line runs from the Dortorl port in Turkey along the 
north eastern nm of the Meditenantan Cunently not operable Annual 
capaaty 80 mrlhon tons (1 5, p13) 

On the basls of @ymg to use as much exlstmg pipeline as posnble 
Israel proposes to use the Tapline ptpeltne, stretciung fl from Irbtd, Jordan 
through Emek Israel to Halfa, a dlstance of 170 km. Repars on the 1,400 
kra of exrsang h e  would also be necessary The ongmal capacrty would 
also have to ae mcreased from rts present 25 mlltlun ton per annum which 
IS too small m rcfatron to the potentd economrc opportnmty 

The Yombo Pipchne in Saudr Arabia would also be extended to the 
Gulf of Ellat and from the mountam of the western coast of Saudl Arabla 
to Aqaba, and from Aqaba to the mat Katza lrne Ths  proposal is Ilrmted 
by the Katza he's  small capaclty of 45 million from whrch Israel's 
consumption must be deducted (1 5 ,  p13). 

Each aiternatrve will reqmre investments m Israeli port terminals In 
Ashkelon and Hwfa to prepare them for handllng such activ~ty 

The price of transport around Afnca is US$ 20 per ton From the 
Eastern Medrttrranean to Western Europe, trdnsportauoa would cost only 
US$ 6 per ton - a profit of US$ 12-14 per ton. dlvidcd between countrxqs 



involved In the pipehne project and the cbmgames xnvesting m lt 
Assumng that total volume In such a project wrll be 50-75 d l  tons/yr 
(mnmal consumpuon scenmo), total Income from such a project would be 
US$ 600-1000 rmllian annually (1 5 ,  pl5) 

Despite the potenually large cconormc advantage m develapmg such 
a pipehe, some quantxtles of 011 w11 inevrtably contmue to travel to 
Europe through the Sucz Canal anyway Egypt can also change the 
calculation by lower~ng the fee it mposes for crossxng the Suez (The pnce 
component of crossmg the Suez currently consbtutes more than 50% of the 
transportation cost to the final destinahon ) Furthermore, a secunty 
coefficmt must be figured in, In case a decrease rn the demand for 011 lor 
an 011 cnsla anses Furthennore, Iraq's intcrnatlonal relatmnships are 
bound to mprove and ~ t s  exlstmg plpehnes will return to economical 
operatron (15, p15) 

9) Export Orienied Refineries - Egypt 
Egypt plans to establish 3 modern, export-onented oil refineries, 

located at S ~ d i  Knr, Suez, and Port Sad, capable of adapaag to mternafional 
market quahty and quantzty fluctuauons They WH be deslgocd to 
produce "envlronmcntally-fnendly products with proven export potenual " 
P m a r y  serv~ce w ~ l l  be to regional, markets (3, p74) 

$!dl K n r  Refinery (-an Coast) - Cost US$ 1 5 Bdhon 
Planned capacity of 100-120 thousand barrels per day (bM) fed from 
Libyan crude - Sumed crude p~pehne It wdl produce all major petrdeum 
products (3, p74). 

Suez Refinery - Cost US$ 1 2 bdhon 
Planned capac~ty of 100 thousand b/d fed from Gulf crude It wdl prducc 
all major petroleum products (3, p75) 

Port Sad  Refinery - Cost US$ 1 b&on 
Planned capaclt) of 80 thousand bid fed from Gulf and Egyptlan crude It 
w ~ l l  produce all major petroleum products (3, p75) 

8 

10) Refinery Upgrading - Egypt 
Egypt hopes to achieve hlgher mtematlona! product quahty 

standards through the upgrading of ex~sting refintr~es by installrng new 
secondary processing facihues Attentm is also focused on facditating rht 
"phasing out of lead In motor gasolme" and reduclng the sulfur level of gas, 
fuel and dlesel od (3, p76) 

Proposed am three fuel 011 cracklng units of 30,000-40,600 bid each, 
for development In Sucz and possibly Cairo and Alexandria Cost 1s 



e s w t e d  at US$ 1.5 b~llron Feed stock supply WIN consist of fuel and gas 
orl from Egypt~an refinenes Products will mclude Naptha, gasoime, jet 
fuel, dlesel fuel and Propylene (3, p76). 

Financing will be by private mvestment, intmatmnal rnsutuuons 
and natlonal and rnternauonal banks (3, p77) 

Furthermore, gasalrne upgradrng unlts (isomenzatlon unlts) are 
planned for Cwro and poss~bly Suez and Nexandna, each w ~ t h  a proposed 
capaaty of 1000-1500 tonsfday each These wdl produce unleaded 
gasulzne - LPG gas 0x1 Esmated znvestment IS 300 mllhon dollars 
Fmancrng wlll be by natronal and rnternat~onal banks, supphers and 
contractor's credrt (3, p77). 

1 )  Petrochemical Projects - Egypt 
Long term prospects of growth In worldw~de demand for 

petrochemical products appear bright, especially la developrng markets 
The Egypoan petroleum sectzon plans to maximze the wonormc ut/bzatmn 
of prrmary feed stock (natural gas, condensates, and naphtha produced for 
Egyptran refineries) for the produchon of secondary feed stocks rquned 
for petrochemcal prodachon (3, p77). Partrcular emphasis shall be placed 
on the producbon of rubber products, solvents, pmnts, foam, wues, cables, 
bodes, plpes, jerkms and f i b s  (3, p77) 

st -ern (Me-ean Coast) P-r.al C.0- 
The complex wdl have a planned capacity of 300k- tons per year of 

Ethylene (secondary mam feed stock for the petrochemcal industry), 
Propylene and Butadlene Feedstock suppIy will denve from natural gas 
md condensates from fields m the Western Desert and Delta, and from 
(pnmary feed stock for petrochenucals) from Egyptran Refmenes 
Products will lnclude PVC, polyethylene, Polypropylene, Ethylene, GIycd, 
Polystyrene. Butadiene, Polyarmdc, Plasbciurs, Epoxy Resrn and 
Polyurethane 

The cost is estunated at US$ 2 brlllon dollars F~nancmg will denve 
from Investors, memabond institutions, banks and suppl~ers credit (3, . 
p78) 

&If of &z Petr-cd C o e  
The complex wrll have a planned capac~ty of 200,000 tons/yr of 

Ethylene The cost t s  tstmated at US$ IS b~lhon (3, p78) 



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

Natural gas is a relauvely clean fuel with no ash or sulfur drox~de 
residue, thereby reducmg the au pohhon assocrated with regular foss1.1 
fuels. Egypt has lncreasmg gas reserves, producing over 9 d l i o n  tons 
yearly, mostly for domcstx use (3, p17). 

As Egypt's gas reserves locrease and convenient locations for export 
emerge, Egypt wdl probably begin to export natural gas Recently Israel's 
Min~stsr of Energy and Egypt's Mliuster of or1 agreed to unplernent a 
project that would ciury natural gas from Egypt to Israel vxa p~pelme A 
jomt group of experts has been normnated to deal with the required 
measures (3, p18) 

The French company Supregas has mdicated that the transport of 
natural gas from Egypt i s  economca.lly feanble, costing approx~mately US$ 
800 mdllon on the Israeh side and US $500 rmlhon on the Egypuan Such a 
project could be operabond in Wee years (3, plS). 

Natural gas could also be unporttd from Qatar ma the sea, Such a 
project would require the reqursltronmg of a fleet of swtable ships for 
transport, the constructmn of a p a t  for unloadme gas, and the pnparahon 
of underground storage facil1t.m The cost 1s estimated at US $4 billion - 
operational in 5 years. 

13) Energy Conservat~on and Improvement of Thermal Comfort 
In Existing and Future Buildings In Jordan 

Between 1980 and 1985, 108, 000 dwelhngs were built In Jordan 
and tn the next 20 years Jordan will need to buld an add~tronal 431,500 
new dwellings Elghty percent of these dwehngs are and w!U be in areas 
r q m n g  heatrng, clunatlc control, or else they wdl suffer from dampness 
accompmxed by fungus growth (4, p26) 

The proposed proJect will study deagn, constructson, marntenance 
and leg~slatron in the field of energy and thermal comfort, leading to 
rmprovements that will cut down on heabng energy consumption of 
axtstmg bwldmgs by 20-308 (US$ 3 7 milhon) (4, p26). 

The cost of thrs project w11 be US$ 2 5 mllhon with implementatmn 
between 1995 and 2000 

14) Oil Shale Exploitation 
12 blllron tons of orl shJe are located m Jsracl, 40 billion In Jordan 

Of poor qual~ty, only 10%-20% of the shale 1s organlc matenal, but so large 
a deposit could nonetheless poteatally fulfill the energy needs of both 
countries for a long tune (15, p19) 

The low cost of coal versus the hgh  investment cost of oil shale 
exploitatron makes such a project a challenge. However, if crude orl pnccs 



Increase sflghtly to US$ 55 per ton and US $2Q/bbl, then or1 shale products 
wlll have a reasonable payoff for the incremental mvestment ~nvolved (4, 
p27) Furthennore, Investment. m od shale explu~tatmn as a long term goal 
makes strategic sense In case fossil fuels become unava~iable for econormc 
or political reasons 

PAMA IS an Israeli government-owned company located near the 
Rotem or1 shale deposlt 1x1 the Northern Negev Its efforts have focused on 
the development of commercial technology for oil shde dcnved fuel 
production and the development of commerczal technology for oil shale 
combustmn Vanous methods bemg explored include Moving Bed 
Retorting and Fast Heat Retortmg. 

In tts report to the Casablanca Economic Conference, Israel 
recommended that the two countries undertake joint projects m oil shale 
exploitation which could include* 

*evaluation of deposits and propertres 
*constructaon of a commercial 011 shale powered staoon near 

various 011s shale sltes In the region usrng PAMA know-how. 
*accelerated R&D actlvlnes on retortmg technology and the 

constructm of plot facllltm to search for less costly 011 extractlon process 
(1 5,  p20) 

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

Jordan has 011 shde reserves of over 40 bUon tons from which 4 
blllian tons of crude 011 and several nullion tons of sulfur are extractable 
via open-pit mmng 

A pilot plant wll  be burlt to retort oil shale and treat it for the 
production of orl products at 75 b/d and by-products such as sulfur (4, 
p27) 

The cost of the project xs estrmated at US$ 6 rmllion for 
unplementation between 1996 and 1999 (4, p28). 

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

The goal of this project is to provide Jordan with electnclty by using 
lnd~genous fuel The project requires construcuon of a CFB unlt to burn oil 
shale and other helpmg units includmg a turbine, generator and elecmcity 
network (4, p28). 

The project is estmated at US$ 112 rmlhon, to be implemented 
between 1996 and 1999 (4, p29). 



17) Canals 
Israclt m~terranw Sea - Dead Sea Canal, 
A) Northern A1 terpatlve 

The goal of thrs project 16 not to provide the country wltb exce$s 
energy reserves, but rather to create a dtsdmzatmn plant for the 
productmn of dnnking water that would meet rts own energy needs in a 
secure, economic, environmentally frlcndly manner 

Med~terranean sea water would be conveyed across the Northern 
Valleys to a plateau above the Rrft, where ~t would be pretreated for 
desalnuzauon T h ~ s  water would then be fed by a pen stock Into the 
Jordan Mt Valley, where ~t would be desahnated in Reverse Osmosrs 
plants, mal;mg use of the hydrostatrc energy whlch is avazlabie due to the 
400m elevauon drfference between sea level and the Jordan Valley The 
plants would produce deslinated water whch would be stored In a new 
lake to be created rn the R ~ f t  Valley, and a stream of bnne whch would be 
dzsposed of to the Dead Sea through a lined canal, operating hydroelectric 
facdiaes on its way (1.9, p28). 

The complete project would take 14-15 years at a total investment of 
US$ 2 8-3 5 b1lllon(l:9, p34) 

B) Central Alternatwe 
T h ~ s  project consists of two penods. Dumg the fust penod of 17-20 

years, more sea water wlll be pumped through the system than can bt 
balanced by Dead Sea evaporaoon, and as a result the Dcad sea wdI be 
rarsed to i t s  pre-1930 elevatron level of -390.5m Ths period wtll be 
followed by a "Steady State Pcrmd" dunng which flow w131 be reduced 
from 1750 to 1200 nullmn cu m per year (leg, pl0). 

Startlng at the Mediterranean, water w ~ l l  enter a pumpmg statmn 
near Qabf whrch wrll rase the water to elevatmn of +100m. Water wdl 
then flow through an optn 20 km long canal, to the Main Tunnel near 
Omm. Water wdl flow through the Mam Tunnel to the Regulatmg 
Reservm above the Dcad Sea clrfh at a flow rate of 64 cu m./sec (1.9, 
p l l )  Wattr wdl then flow to a newly constructed 800 MW power stabon 
at the Dcad Sea (composed of four 200 MW generatmg unlts) wh~ch wll 
operate manly dunng peak demand hours Durmg the frrst "F~llmg" 
pentxi, the Power Station will supply 2000 rmllion kwh/year, to be 
reduced to about 1300 mllhon kwhlyear dumg the second "Steady State" 
pnod (1.9, p12). 

The project would take ten years for construction and would cost US 
$1300 rmlhon (at 1984 pnces) With rntcrtst mcluded, the ~nvestmtnt cost 
e s ~ n a t e  nses to US$ 1550-1800 milhon (1:9, p14). 

-lam/ Imeli Rcd Sea - Jkad Sea Canat. 
Ths project alms to generate 360 MWH per year by uslng the 400 



meters drfference in elevauon between the two s ~ t e s  Benefits of the 
project include a restored Dead Sea water level, producbon of electricity 
for consumpon and desalinization, and ancillary benefm, mslnly marine 
aprrculture and resort lakes Components of the pro~ect mchde pump 
stabons, 220 km pipelmelopen canal, four reservoirs, four hydro-electnc 
power stations 

Water pumpmg will take place next to Apaba (elther an Jordaman 
terntory or at an artificially constructed by-nahond gulf) and the condmt 
will continue for 100 km through one to three pumping phases, up to the 
k a v a  back ndge (an devatron of +23,0m) (1.9, p20). 

From the k a v a  ndge, the canal drgnment will return to the 
Jordanian terntory (along an elevat~on h e  of +200m) untd a width fine of 
31m rs reached. At thrs pornt the water w ~ t l  turn west and fiaw through 
three Jordanian power plants with a total capacity of 600 MW The water 
wlfl then flow towards Israel, contlnurng north at an elevauon of 100m, 
until close to Neat Hak~kar where it will flow through three Israeli power 
plants wttt a total capacrty of 600 MW From here the water wlIl flow 
around the salt ponds of the potash works and then mto the Dead Sea (1 9, 
p m  

Water would be pumped 18 hours per day to matntarn a conbnuous 
flow of 30-40m3/second in the canal. The project i s  slated to cost US$ 
1,900 bihon (1988 pnces) and to take eight years for construction The 
project 1s expected to earn an overall rate of return of only 6% per year 
(xncludmg both h ydroelectrrc components and the possible construction of 
a mame agrtculture project) Therefore the prqect depends on special 
encouragement financrng that will take into account its non-economc 
assets (1 9, p27) 

I$) Dams 
- 

The objective of thls proyxt 1s to regulate the flow of the Yarmouk 
k v e r  (whch flows westward towards the Jordan Rrver, chrectly south of 
Lake Iibenas) and to mcrease Jordan's share of present water supplies to 
meet the rismg needs of murucipal, r~dustnal and mgabon sectors (4, 
PI 42) 

The projeat entails consmcuon of a I40 meter htgh rockfill, concrete 
faced dam, a resentou with a capaclty of 225 rmllion cubrc meters and a 
15 megawatt hydrotbctnc unit. The csumatcd cost IS US$ 300 million. At 
present construcaon of the dnwsron tunnel for the dam IS already 
completed and constructxon penod of thc whok dam 1s expected to be 
approxrmately four years from the date of award of contract (4, p143). 



19) Solar Energy 
In the next 10-15 years sun radiahon wlll remain a secondary source 

of energy due to low fossd fuel pnccs Wirhrn 20-25 years, however, a 
dnve to Increase soltar share may emerge due to vanous causes mclud~ng a 
perceived scarctty of all and slgn~ficant environmental concerns 

The Srnal peninsula, the Israel1 Arava md Ntgev and the Jordanian 
and Saudr Arabian deserts are all deep lnstde the global sun-belt providing 
unlirmted land to bwld and develop joint solar facrhues of dtmonsuatIon 
slze, as well as joint reseerch and tranmg centers Solar towers ~ 8 t h  
helrostats fields could also be constructed at the Dead Sea Works or at 
Jordanian Potash Works for stcam producuon or other uses 

Another potentla1 use for solar pawcr rs the constructzon of a solar 
pond which IS sunultaneously a collector of solar 
radiatm and a Iarge thermal storage body The grachent solax pond 
presents an attractrvc low cost solar collector for Jordan or Israel when 
~mplemented m the Dead Sea The Dead Sea temperature reaches 100 
degrees Celsius and its sahn~ty helps to store thermal energy 

Pownod applicrttlons of such a solar pond include elecmclty 
generaom and heatlng greenhouses Accordrng to Michael Glll of Israel's 
Ormat Industries, ?.he problem with usmg a solar pond for such acttvibes 
other than on an expenmental scale, rs that under current technology 
excessive mounts of power are lost In the transitron from solar heat to 
elecmclty However, even under current or1 pr~ccs, a solar pund may be 
financsally compctrtive when used for the dcsalinlzatron of water, whrch 
requires only heat, not electricity. A further objechve of the ponds IS to 
utrlrze Dead Sea bnne mstcad of NaCl as a medrum to create storage and 
gradlent zones (4, p25) 

Thc cost of such a project is estimated at 1 rmhon, to be 
mplemcnted between 1995 and 1997 (4, p26). 

20) Geothermal Energy o r  Power Generailon - JORDAN 
Jordan has Irmited geothermal resources exxsung In the form of hot 

spnngs located in Ma'm, Dead Sea, Zara and Hema Their combined 
d~scharge Into the Dead Sea is 2000 cu m per hour. These resources arc 
useful for heatlng medmne and for generatlag thermal and etecncal 
energy (4, p24). 

Thui prqect a m  to estabhsh a prlot plant to generate elecmclty 
using local hot sprzngs and deep hot water as a source of heat energy. This 
wlll enml creatlon of an artrf~c~al fluld circulat~on system in the hot rfrv 
rock to extract heat Wells w ~ l l  be drilled Into the rock from the surface 

I Water will bc ~njected which wlll be heated dunng translt through the 
fractures The hot water and steam whlch rush out can be captured for 
turnmg a turblne (4, p24) 



Total estunated cost u US% 1 6 mrllion The project is stlU under 
study, mplementatmn should begin later thrs year, for complet~oo m 1996 
(4, p25) 

21) Shor t-Term Investments in the Occo pled Territories Power 
System: 
U b n  S-tem - there 1s an m e d i a t e  need ldenttfied by the 
Nablus mumcrpahty for 12 km of 11 kV of underground cable, 10 km of 
overhead I1 kV hne, a 20 MVA 11 6 6 kV substatron and other 
rehabibtatmn work Cost- US$ 45 million 

In addition there IS a need to expand the reglonat systems of all 
muntc~pal~ties and to Increase system capaclty to meet a load level of 80 
MW by the year 2000 (2, p34). 

Sub--- There 1s a aeed to rehabilitate and expand the 
system to a load level of 120 MW by the year 2000. Cost US$ 50 rmlJ~on 
(2, p39) 

- T h e  33 kV feeders and a new 15 MVA substatmn 
are requlred In additmn to other mntmum rehabilltation needs, System 
expansion IS also needed to meet suppressed demand Total cost - US$ 35 
mllion (2, p39) 

a S u b - s v s w  - Complete system must be rebuilt and expanded to meet 
a bad of 110 MW by 2000 Order of magmade estunatc stands at US$ 40 
mllron (2, p40) 

*em merconn- - A North to south transmission h e ,  poss~bly 400 
kV operated ~nltlally at a lower voltage, is needed to link Paleetlnlan 
dlstnbutxon comparucs Ths could be a part of regional mterconnectrons to 
allow for trade with Jordan, Israel and Egypt. The cost for the necessary 
300 lan of oansrmsslon line would be 180 mkon (2 p40) 

22) Long-term Investment in the Occupied Territories 
as Turbw Peakmg - Capacity - To complement the base load coal stcam 

and nud-range orl steam capacity on the Israeli system m the West Bank. 
Ths would probably requm two 100 MW dlstlllate fueled gas turb~nes, 
near Atarot and Hebron Cost, US% 100 d h o n  

Gas-Fueled Combmed Cvcle &%ern - Assurmog Egypt could supply gas via 
prpel~ne to Western Gaza, a gas fueled 2x300 MW combmcd cycle plant 
could be constructed in Gaza to provide electricity for the occupied 
terntones Excess electricity could be sold to Israel and Jordan Cost. US$ 
480 rmlkon 



Svstm Operating Gem - A central system operati~n center a needed to 
serve as a dlspatchmg and system swtchng control center for the 
Palestman transitmn utltity and also as a power pool control pant for tbe 
Egypt-GazdWest Bank-Israel-Jordan-Syrla rnterconnectmn The project 
will requm technical support from external ut~llty advisors Cost. US$ 20 
mllroa (2, p41) 


