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1) MULTI MARINE SERVICES (MALDIVES)
MR. HASSAN MANIKU MANAGING DIRECTOR
TEL.: 32-5581 FAX: 32-5581

2) SEMS ; SINGAPORE ENVIRONMENTAL &
ENGINEERING SERVICES PTE LTD.
MR. DONALD GOH

3) SWIFT SURVEY PTE LTD.
MR. MAJALEXTEOB.H. MANAGING DIRECTOR
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1) KISO-JIBAN CONSULTANTS CO., LTD. SINGAPORE, BRANCH
MR. K. ORIHARA GENERAL MANAGER
TEL: 65-7473233 FAX: 65-7482325

2) FUGRO GEODETIC PTE LTD
MR. JERRY C. ROWBURY COMMERCIAL DIRECTOR
TEL: 65-5430200 FAX: 65-5430500



3 UNITED SURVEYORS PTE LTD
MR. TAN CHOO HAW MANAGING DIRECTOR
TEE: 65-2789985 'AX: 65-27875672

4) SWIIFI' SURVEY PTE LTD
MR. MAJ ALEXTEO B  MANAGING DIRECTOR
TEL: 65-5422788 IFAX: 65-5458253
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TERMS OF REFERENCE FOR THE
DEVELOPMENT STUDY FOR “MALE’
DHEKUNU  THILAFALHU GARBAGE
DISPOSAL PROJECT”

September 10, 1996



INTRODUCTION

The maintenance of a safe and healthy environment is the most important concera of everyone
today. To keep our environment clean we have to consider at levels both nationally and

internationally.

Proper attention has to be paid to today's waste material which we dispose of which is
completely different in nature from the material we disposed of in the past. The public should be
nade aware of this fact. Awareness among the public should be created in atl aspects. They seem
to think that development takes place only in some aspects of life. For instance, the food we eat,
our houschold equipment and our furniture. The waste materials generated from these items are

quite different from what we have been dealing within the past.

Thus proper altention is to be given to dispose of the waste generated in Male’ ifit is to be

kept clean,

Towards the end of the land reclanration project it was realized that the city of Male® could

only be kept clean by adopting a proper method of waste disposal. Waste was collected and



dumped at the ground kept for the particular purpose. It was decided that this place should be
cleaned by some method. Decision was first made to incincrate the garbage. This method was
adapted in 1987, Different methods of incineration were tried and at the end of 1983 an
incinerator was built in the shape of a chimney of 15 feet n diameter. This cven proved
inappropriate as by this method, only the dry refusc was bumt after consuming a considerable
amount of diesel fuel and electricity. In addition, some unpleasant odour was lct out and roofs of
nearby houses began to be discoloured. Due to the above facts this method proved highly

unsuccessful,

In 1991, it was decided that a landing craft could carry the waste to a nearby spot in the sea.
Enboodhoo Finothn was the fitst place decided. After & hard job by two excavators for 48 howrs

no sign of any reclamation was seen. The place proved unstable.

In the afiernoon of November 11, 1991 a tcam went to the southem reef of Male™ near
Giraavaru istand calied “Dhekunu Thilafalhy”. After a meeting and some discussions among a
board of cabinet ministers in Giraavaru it was decided that the south reef of Male’ Atol! which

now is “Thilafushi” was the most ideal place for this purpose.

On fifth of December 1991, a trip was made in a barge and it was observed that at low tides

the depth of the sea there measured is 3 feet.

Today, Thilafushi is 63,000 square meters in size with a considerable growth of plants. Among

them different types of grass and even big trees spreading out giving shade.

The average houschold refuse of Male’ is 105 tons per day with cozzl, sand, stone and other

building material from building sites averaging to 210 tons per day.

The average waste from Villingili is 3 tons which consists of all types of wastage.
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1. Collection of refuse to the transfer station

Collected waste of Male’ is in three different ways:

a. Individuat collection

b. Private enterprises collect the refuse from houses

¢. Refuse collected in the containers placed in different parts of Male” by the

Male' Municipality..

1.02 Improvements could be ma

1.Individual collection could be stopped and waste could be collected by a truck from
houses as well as the places at a fixed time everyday.

2.Each house could be given plastic bags of different colours and they could be advised to
put different types of refuse into bags.

3.Payment of fees by the peoplefor the service rendered.

1.03 Results

1.As a result of prevention of individual disposal, a system of hazardous waste and other
types of waste could be established.

2.Refuse for recycling could be separated and used.

3.Govemment makes a gain out of the refuse collection system. People could become
more aware of the proper disposal of their refuse as they have to pay something cut of their own

pockets and wastage could be made less.

2. Method of treatment of waste in the transfer depot

2.01 Present svstem

Main types of refuse:

1. Household refuse (remains of fish, food, waste paper and broken glass)

2. Building waste {waste stoné and sand and other waste from building sites)
3. Rcfnse: from shops and other business establishments

4. Refuse from hotels and restavrants

5. Refuse from workshops and garages (scraps and waste fubricants)



6. Wastes from carpentries (sawdust, waste glass and wood scrap)

From the above-mentioned six categories, wel batteries, saw dust, broken glass, waste o1ls,
sand and stoncs and iron scraps would be dealt with separately. All other types would be

collected together.

Houschold refuse would be hauled onto the transfer trucks by the help of a wheel loader which
pushes the load of refuse back and by an excavator which finally loads the wastes onto trucks.

The trucks would then be loaded onto the landing craft and transferred to Thilafushy.

Building waste could be kept in a separate arca. These also would be loaded onto the trucks
and transferred to Thitafushi. This category of waste could be used for levelling the ground and

reclamation. These arc oflen dumped m nylon bags.

Very often refuse that is disposed by shops consists of al! types of refuse. They are also

transferred to Thilafushi.

Refuse from hotels and restavrants also throw their garbage all in one heap. This cansists of

remains of food and other waste which are also transferred to Thilafushi for disposal.

Reuse from the workshops and garages are categorized. Scrap is kept separately. These are
sold to private parties. Sawdust mixed with waste oils are transferred to Thilafushi and burt.

Wet batteries are bumnt in Thilafushi after mixing with sawdust.

Refuse from carpentries
Picces of glass are transferred separately to Thilafushi and buried, while sawdust is used to

mix with waste oils and wet batteries.

I

.02 Construction debris

The public should be informed that construction and electrical debris, old ceilings and

broken fumiture should be dumped in the area allocated for them.



Excavated material should not be mixed with the rest of the refuse. Exceptional to

construction all other refuse would be dealt with as mentioned in No.2 of annex 1.

2.03 Resuits

Resulis mentioned in No.3 of annex obtained.

4. Thilafushi

4.01 Present system of operation

Thilafushi is the ground where refuse from Male’, Villingilli and resorts that are close to Male’

a2re finally disposed.

Exceptional to wet batteries, scraps, waste oils and saw dust, all other types of refuse is buried
in Thilafushi.

To prepare grounds for disposal an area of 15'x100'x100' is dredged. A sand wall is
constructed around the area with dredged material and the cell so formed is filled with refuse. It

is then leveled after spreading a coat of debris to a thickness of two feet.
This method of land filling is continued. Refuse from rearby resorts is not directly dumped
into the cell. There is an area specialized for this. Somelimes the owners of the resorts who litter

the refuse elsewhere or dump into the sea have also been fined.

Both leveling the ground and land filling at Thilafushi is done with the help of two excavators

only.
4.02 Improvements and machinegies
1. Plastics could be separated from the refuse.

2. An incinerator.

3. A bulldozer.



4,
5.
6.
7.
8.
9.

Two tractors.

Sheel piling.

A stone crusher.

A building for the official and carctakers of Thilafushi.
Concrete blocking plant.

A generator.

10. A dockyard.

1.

Establishment of suitable industrics.

12. A pressing machine.

13. A paper-baling machine.

14. A concrcle ramp.

15. An appropnate breakowater.

4.03 Results after improvement

9.

. Plastics could be separated from the refuse to make it environmentally adverse.

. Anincinerator could be built to burn some of the refuse in a way that environmental pollution

15 not caused.

- A bulldozer could be obtained for compaction and leveling the ground.

. Two tractors could be obtained for carrying refuse area to the landfill. The resort owners could

be charged aconsiderable fee when the two tractors begin transferring refuse for them.

- Sheet piling could be operated in Thilafushi as the compaction of the ground of Thilafushi

depend on the layers of soil.

. A stone crusher could be obtained for crushing waste coral and stone. The crusher could

provide the constructors with sand they need for construction. Thus Jessening the demand of

the corzl and sand from the nearby reefs and iraproving the Thilafushi tand filling.

- A bnlding for the official and caretakers of Thilafushi.

. From the stone and coral crushed by the crusher concrete blocks can be made. A plant for this

purpose could be obtained.

A generator for supplying electricity for Thilafushi.

10. A dockyard could be built for further development of Thilafushi, This could help recover the

11

cost of maintaining Thitafushi,

. Establishment of suitable industries for economic benefits.,



12. A pressing machine could be obtained for pressing empty cans and ordinary cormugated
sheets.

13. A paper-baling machine could be vsed to lessen the volume of refuse.

14. A concrete ramp for the landing craft to land at Thilafushi.

15. An appropriate breakwater. With the construction of breakwater the island of Thilafushi is

protecled from natural disasters.
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I, INTRODUCTION

In respouse Lo the official request of the Government of the Republic of Maldives (hercinafier
referced to as "the Government of Maldives"), the Goverament of Japan decided to conduct a Study
on Solid Waste Management for Male' City in the Republic of Maldives (hercinafter referred to as
"the Study"} in accordance with the relevant laws and regulalions in force in Japan.

‘The Japan International Cooperation Agency (hereinafter referred to as "JICA"), the official
agency responsible for the implementationof the technical cooperation programs of the Government
of Japan, will undertake the Study in closc cooperation with the authorities concemed in the
Government of Maldives.

The present document sels forth the Scope of Work for (he Study.,
. OBJECTIVES OF THE STUDY

The objectives of the Study are:
(1) to recommend national policy for solid waste management
(2) to formulate a solid waste management plan for Male' City
(3) to formulate an improvement plan for Thila Fushi landfill site
(4) to pursue technology transfer to counterpart personnel in the course of the Study.

M. STUDY AREA

The Study will cover following arcas:
- Male' City including Villingih

- Thala Fushi landfill site

- Selected mhabited islands.

V. SCOPE OF THE STUDY
Stage I Master Plan

1. Collection, review and analysis of related data and infermation
a. natural conditions
. social and economic conditions

-

urban development plan, land use plan and tourism development plan
legislation, regulations and institution concerned with solid waste management
legislation, regulations and institution concerned with environment

other projects relevant to the Study

. other relevant data and iformation

v mep e o

2. Understanding of the present conditions in Mate' City and ThilaFushi istand
a. Present condition of municipal solid waste managenientsystem
b. Present condition of medical waste and industrial waste management system
c. Maintenanccof vehicles and equipment
d. Recyching system

- Environmental poliution caused by solid waste

@ ’

~

- o



g. Port facilitiesand landfil] site

3. Field survey

Amount of solid waste and its composition

. Timeand motion

Public awareness on solid waste management
. Environmental condilions

Coastal survey

Markel research for recycle

me o T

4. Evaluationof present condition of solid waste managementand identificationof problems and
issues

5. Recommendation on national basic policies

6. Establishment of basic policies and Irameworks for solid waste management planning in
Male' City and Thila Fushi isiand

7. Formulation of a master plan for solid waste managementin Male' City and Thila Fushi island
Facilities plan

Eguipment plan

Operationand maintenance plan

Plan for institotional, organizational and managerial aspects

Cost estimation

om0 S

8. Initial Environmemal Evaluation(IEL)
9. Evaluation of the master plan
10. Staging implemeniationplan
11. Selectionof pricrity project(s)
Stage I: Feasibility Study for prierity project(s)

1. Supplementary survey

[So]

. Confirmation of planning framework

w

. Peeliminary design of facilitics

.Y

. Equipment plan

A

. Operation and maiatenance plan

LAl

. Orgamzation, institution and human resoucce devetlopment plans

7. Cost esumation

\=S



8. Financial plan
9. Environmental Impact Assessment (E1A)
10. Comprehensive project evaluation

11. Implementing program

V. SCHEDULE OF THE STUDY

The Study will be carried out in accordance with the tentative schedule as altachedin the
appendix. The schedule is tentative and subject to modificationif such necessity should arise duning
the course of the Study and mutvally agreed to by both parties.

VI. REPORTS

HCA shall prepare and submit the following reports in English to the Government of
Maldives.

I. Inception Report:

Twenty (20) copies at the commencement of the first work period in Maldives. This rcport
witl contain the schedule and methodology of the Study as well as outline of the fietd survey.

2. Progress Report:

Twenty (20) copies at the end of the first work period in Maldives. This report will suminanze
the findings of the first field survey.

3. Intenim Report:
Twenty (20) copies at the beginning of the second work period in Maldives,
4. Dralt Final Report:

Twenty (20) copics at the third work period in Maldives. The Government of Maldives shall
submiit its comments within ane (1) month after the receipt of the Draft Final Report.

5. Final Report:

‘Fwenty (20) copics within two (2) months after the receipt of the comments on the Draft Final
Report.

V. UNDERTAKINGS OF THE GOVERNMENT OF NIAIQD]VES |

I. "o facilitate the smooth conduct of the Study, the Government of Maldives will take the

foHowing necessary measuges:
/
— 78— ; /



(13 To sccure the safely of the Japanese study team (hereinafter referred to as "the Team®)

(2) To pernit the members of the Team to enter, leave and sojourn in Maldivesfor the
duration of their assignment therein, and exempt them from foreign registration
requirements and consular fees

(3) To meet the charges of customs duties, intermal taxes and other fiscal levies which may
be imposed in the Maldivesin respect of equipment, machinery and other materials
brought into Maldives for the conduct of the Study

(4) To meet the charges of income tax and charges of any kind imposed on or in conneciion
with any emoluments or allowances paid to the members of the Team for their services
in connection with the implementation of the Study

(5) To provide necessary faciliticsto the Team for remittanceas well as utilizationof the
funds introduced into Maldives from Japan in connection with the implementationof the
Study

(6) To secure permission for the Team Lo enter into private propeities or restricted arcas for
the implementationof the Study wherever necessary

(7) lo secure permission for the Team to take all data and documents (including
photographs and maps) relatedto the Study out of Maldivesto Japan

(8) To provide medical services as needed, expenses for which will be chargeableto the
members of the Team.

2. The Governnment of Maldives shall bear claims, if any arise, against the members of the
Team resulting from, cccurning in the course of, or otherwise connected with, the discharge
of their dutics in the implementationof the Study, except when such elaimsarise from gross
negligence or willful misconduct on the part of the member of the Team.

3. The Ministry of Construction and Public Works and Male' Municipality shall actas a
counterpart agency to the Team and also as a coordinating body in relation with other
governmental and non-governmental organizations for the smooth implementationof the
Study. The Ministry of Construction and Public Works and Male' Municipality shall, at their
own expense, provide the Team with the followings, in cooperation with other
organizations concemned:

(1) available data and information related to the Study

(2) counterpart personnel

{3) suitable oflice space with appropriate equipment in Malc’
(4) credentiats or identificationcards

(5) appropriate number of vehicles with dovers.

Vil. UNDERTAKINGS OF JICA

For the implementationof the Study, JICA shall take the following measures:

IR



L. to dispatch, at its own cxpense, study teams to Maldives

2. to pursuc technology transfer (o the Government of Maldives counterpart personne! in the
course of the Study.

CONSULTAYION

JHCA and the Departmaentof External Resources, Ministry of Foreign Affairs shall consult
with each other in respect of any matterthat may arise from or in connection with the Study.
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MINUTES OF MEETINGS
ON
SCOPE OF WORK
FOR
THESTUDY
ON
SOLID WASTE MANAGEMENT
FOR
MALE CITY
IN
THE REPUBLIC OF MALDIVES
AGREED BEI'WEEN
THE DEPARTMENT OF EXTERNAL RESOURCES
OF
THE MINISTRY OF FOREIGN AFFAIRS
OF
THE REPUBLIC OF MALDIVES
AND
‘THE JAPAN INTERNATIONAL COOPERATION AGENCY

Male’, December 17, 1997

Mr.-Ahmed Latheef Mr. Shuji Fujiwara :

Director of Extemal Resources Leader of the Preparatory Study Team
Depantment of External Resources Japan International Cooperation
Ministry of Foreign Affairs Agency (JICA)

The Republic of Maldives '




b. Introduction

In response to the request of the Government of the Republic of Maldives
(hereinafter refersed to as "the Government of Maldives"), the Preparatory Study Team
(hercinafter referced to as "the Team”) of the Japan International Cooperation Agency
(hereinafter referred to as "JICA™) visited Male' from December8 to 27, 1997, to discuss
the Scope of Work (hercinafter referred to as “S/W*) for the Study on Solid Wasle
Management for Male' City in the Republic of Maldives (hereinafter referved to as "the
Study™).

The Team carried out field surveys in the study areaand held a seres of discussions
with the authorities concerned of the Department of External Resources, Ministry of
Construction and Public Works, Male' Municipality, Ministry of Planning, Human
Resources and Environment and other organizations.

The list of attendants is shown ini the Appendix.

The Minutes of Mectings have been prepared for the better understanding of the
S/AW agreed upon between the Department of External Resources and the Team on
December 17, 1997, summarizing the main points of the discussions made in the course of
the preparation of the S/W.

2. Explanation of JICA's Program
The Team explained JICA's Development Study Program and the Maldivian side
understood the Program.

3. Target Year

‘The target year for the master plan will be the year in and around 2010. The plan
shall be phased into stepwise development plans. Priority project(s) for the feasibility study
will be selected out of the components in the master plan and conducted up to the year in
and around 2003.

4. Types of Solid Waste

Types of solid waste to be studied will include household waste, market waste,
commercial waste, street sweeping waste, office waste, indusirial waste and medical
waste.

5. Study Exccutien Séructure

The Maldivian side shall organize a "Steering Committee", which shall be
empowered to make decisions and take responsibitities for the recommendations of the
Study. The Steering Committee will be comprised of senior officials from the concemed
Ministries/Departments of the Govermment of Maldives. The composition of the Comniittee
will be determined after the completion of the Inception Report.

The Maldivian side shall organize a "Counterpart Group"”, comprising technical
officials of the relevant Maldivian Government agencies, to deal with technical and related
matters,

6. Recommendsation on National Basic_ Policies :
The Stwwdy includes recommendation on national basic policics covering Male' City,
resort islands and inhabited islands. Field investigation of resort islands and inhabited
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islands will be limitedto a fow sclected islands because of time constraint,

7. Truck Scale

The Japanese side pointed out the need to have a tnick scale available for the use of
the Study Team during the survey. The difficultics faced by the Maldivianside in providing
this and the options of acquiring one were discussed, The Maldivian side requested the
Japanese side to provide a portable scale as part of the project assistance. The Ministry of
Construction and Public Works agreed to arrange space for installing the scale, It was
noted that the tentative schedule of the Study might have to be medified depending on the
procurement schedule of the scale.

8. Counterpart Personnel

The Maldivian side was requested to assign appropriate number of counterpart
personnel (o the JICA Study Team. The number and fields of counterpart personnel will,
however, be finalized by the Maldivianside and the JICA Study Team through discussions
at the commencementof the Study.

9. Undertakings of the Government of Maldives

(1) Tt was confirmed that the Ministry of Construction and Public Works and Male'
Muntcipatity would sccure the support and participation of other ministries and
organtzations concemned in the course of the Stady.

(2) Regarding office space, the Ministry of Coustruction and Public Works can afford to
provide enough space for the Study Team with some chairs, desks and telephonc lines.

(3) Regarding internal trausport, the Maldivian side agreed to provide vehiclesand boats to
facilitate the Study Team to perform their work smoothly. The Maldivian side also
agreed to provide, when necessary, construction machinery such as back hoe,
bulldozer, truck ete. in Male’ City and Thila Fushi island.

() The Maldivian side should bear daily allowance and accommodation charges of
counterpart personnel for ficld surveys.

10. Counterpart Training

The Maldivianside requested JICA to conduct counterpart training in Japan for the
purpose of the smooth transfer of technology during the Study. The Teamagreed to convey
this request to JICA headquarters for consideration. The training period, training field and
selection of personnel shall be mutually discussed after the Study starts. {tis preferable that
timing of the training shoutd be in time with preparation of the draft final report in order to
form mutual understanding about content of the report.

11. Technology Transfer

A technology transfer seminar and workshop(s} will be held during the course of
the Study mainly to raise technical level and managerial skills for slaff of related
organizations. The details of the seminar and workshop(s) will be discussed belween the
Maldivian side and the Study Team after commencementol the Study.

The Maldivian side requested JICA to explore the possibility of providing the
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Maldivian side with some study cquipment procured by JICA at the end of the Study to
ensure the transferred technology. The Team explained that this issuc would be discussed
in the course of the Study observing the progress and achicved level of technology transfer.
The Team also explained that provision of such cquipment would be considered upon the
official request by the Maldivianside in case technology transfer is considered successful.,

12. Reports

As to the Final Report, the Maldivianside agreed to make it open to the public after
completion of the Study in order to achicve maximun use of the Study results.
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APPENDIX LIST OF ATTENDANTS

(Maldivian side)
Depariment of External Resources
Mr. Ahmed [atheef Director
Mr. Mohamed Ahmed Didi Deputy Director

Ministry of Construction and Public Works

Mr. Ismail Ibrahim Deputy Divector, Projects
Mr. Mohamed Latheef Assistant Director
Mr. Ahmed Ashraf Assistant Director
Mr. Mahjoob Shujau Civil Engineer
Male' Municipality
Mr. Abdul Hameed Ali Deputy Dhrcctor

Ministry of Planning, Human Resources and Environment

M. Amjad Abdulla Coastal Engincer, Environmental Research
Unit

Mr. Ahmed Shareel Yoosuf Program Analyst

Mr. Mahmoud Riyaz Assistant Environmental Analyst,

Environmental Research Unit

(Japanese side)

Preparatory Study Team

Mr. Shuji Fujiwara eader/ Solid Waste Management
Administration

Mr. Shigeyuki Matsusmoto Study Planning

Dr. Katsutoshi Kimura Coastat Engineering

Mr. Hirochika Manabe Waste Collection Haulage / Recycling Plan

Mr. Takeaki Hoshino Sea Landfill/ Coastal Survey

Mr. Yasuo Nakane Eavironmental Impact Assessment
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(1) FB&iinn
AL (Minisiry of Foreign Affairs)
Mr Ahmed Latheef Director, Depattment of Fxtemal Resources

Mr. Mohamed Abmed Didi Deputy Uirector, Department of Extemnal Resources

WET - AN (Ministey of Construction and Public Works)

Hon. Umar Zahir Minister

Mr. K.D. Manik Deputy Minister

Mr. Tbrahim Manik Director Genetal

Mr. Ismail Ibrahim Deputy Director, Projects
Mr. Ali Hader Deputy Digector, Plaoning
M. Mohamed Lathee! Assistant Director

Mr., Ahmed Ashsaf Assistant Diecctor

Mr. Mahjoob Shujau Civil Eagineer

< bili (Male' Municipality)
Mr. Ahmed Sharcef Chairman
Mr. Abdul Hameod Ali Deputy Ditector

AP - AMYTH - BUSEA (Minisuy of Planning, Human Reseurces and Environmeat}

Mo Mohamed Khaleel eputy Director, Environmental Affairs

Mr. Ahmed Shareel Yoosuf Propram Anatyst

Mr. Mohamed Riyaz Assistant Envirenmental Analyst

Mr. Amjad Abdulta Coastal Engineer, Eavironinental Research Unit

I (Ministry of Tourism)
Mr. Ahmed Solih Assistant Director

TN F 4 7RBIT (Maldives Ports Autherily, MPA}

Capt. Ahmed Rasheed Harbour Master
Mr. Ahmed Solih Deputy Director

ENF A FAMEERS (Maldives Water and Sanitation Authority, MWSA)
Mr. Farooq Mohamed Hassan Director

State Trading Organization {$TO)
Mr. 1brahim Shareel Mohamed Assistant Director
Mr. Ahuned Shaheer Assistant Director (Imiports Departiment}

{fLEANE (UNDP)
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Mr. Phillip Zysset Depuly Resident Representative
M. Shaheerm M. Ravce National Progeamma Officer
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(2) Thedidglk

T SRS Jik) (Department of External Resources, Ministry of Foreign Affairs)
Boduthakurpfasny Magu, Male’ 20-05
Tel. 329770
Fax 317592
E-maid: der@ foreign govamv

RIS ERASIN S & o]
Terudheen Maga, Male' 20-02
Tel. 326637
Fax 328300

MY e Ll

Ground I'loor. Huravee Building, Male'
Tel. 323900

Fax 313022

T) TR T A FEEIT (Maldives Ports Authority)
Boduthakuwofamnu Mage, Maafanno, Male'
Tel. 329339
f-ax 325293

F) ENF LV AGH#TER (Maldives Water and Sanitation Authority, MWSA)
H. Silver Mead, Majcedhee Magu, Male' 20-06
Tel. 317568
Fax 317569

/1) UNDP

U'N Building, P.O.Box 2038, Male'
Tel. 324501
Fax 324504
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#) Sute Trading Organization (STO)
No. 7 Haveeree Higun, Male' 20-02
Tel. 323279
Fax 325218

7Y SEEIHBDER T 7 4 oY BB (JOCY Maldives Oflice)
Radiumge-Aage, Ist. Floor Galothu , P.O.Box. 2007, Malc'
Tel. 322049
Fax 326643

) NCARY - 9w h ks
58/A. Horton Place, Colombo-7, Sii Lanka
Tel, 94-1-681247 ~51
Fax 94-1-681246

1) (A - T A ACRAR T
No.20, Gregory's Road, Colombo-7, Sri Lanka
Tel. 94-1-681247 ~ 51
Fax 94-1-698629

TIF 4O 964
a7 - N L
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SOL.LTD WASTE MANAGEMIEN'T
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IN
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1997
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2-1-1 General data

A-1 Arca (in 1996)

Rural A R kmz
Male City km?

1995 | *1997 | *2000 | *2005 | *2010

Urban population

Rural population

Male City

Household_in Malg

*gstimate

A-3 Number of Hospitals and Clinics_in 1997
Number of bed <10

Urban area

Rural areca

~10-100 »100 ‘Subtotal

Total

| Male city

A~4_Epmber Qf Schools in 1997

7WEPHMa1dives

B in Male City

mElemenLary School

e

| Highschool

_University or Cellege 7

A-5 Number of Paclory in 1997

| 1. Fishery

in Maldives in Male City

73; Agricultural Faclory

i. bairying.

| 4. Food .

| 5. Leather i .

6. Textile

| 7. Cement & Brick

8. Others o N
| Total L
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A-6 Characteristics of Maln Factories

Ramé of Factory EBmployece |Product |Volume t/y|vVolume of l[]W
& Locatien 1 I - . ___|Sol1d waste
. S S S S U T

A-7 GNP _and GNP/capita  (USS$) ) -
- | 1990 | 1995 | *1997 | =2000
In Maldives|GNP | “_; L
- GNP/capita h
In Male GN?_mmn 1T 1
R GNP/cqgiLa .

*estimate

A-8 Average income pex average household (USS)

1990 1995 |*1997 1*2000

In Maldives |Average/household

- 'VAverage/capiLa
In Male Average/household
Average/caplita

A-9 P¢ you have any plans for developmeni of Male?

A-10 Do you have any plans for effective land use of Male and
“hilafushi ?
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Nalural Condition Awd  Natoral Bavieonment Of Male And  Thila-Fushi.
1. Natwal  Conditions Male Thilafushi

1) Meteorological Data
i . Rainfall

b. Temperature

o Top, ofe,

d . Wind  Statistics
e, Record of Cyclone

[, Other particular condilion

2) Acvia}l  Photographs
i . Photographical Alaps of Port  Aven
L. Photographs  covering  Access  Chanuel

<. Photogeaphs  covering  Major [toads

3) Topographical Data

a. Topographic Map of DPort  Aren

. Basie Bench Marks( Coordination, Elevation)
¢. Survey  Coordination ( Land  and  Sea)

. Bataum to Sea and Waler Basin

4). Bathymetlrical Data {Seunding Data)
. Lateat Sounding DMaps of Port Area
b. Latest Sounding Mapa of Access Channel
c. Past Sounding Maps of Porl Area

d. AMarine Charls

5} Littoral Drili and Silation
a. Information of Siltation { Deposit)
h. Coastal Brosion

. Past Maintenance Dredging Record

NOTE : Please wmark O or X for Data Availability in this paper.
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6} Qeeanographical  Daia

a. Tide Table

Ir. Flevation of Mean Sca Level

¢, Tidal Current {Velocity, Divection)
d. Wave Qbscvvation Dala

e. Wave lorecast Dala

7) Hydrographical Data
o. Discharge Record of Major Rivers

. Sedimentation Discharge Records

8) Scismic Data  ( Barlhguake }

Estimation of Earthquake Intensity

=

b. Bsltimation of Tsunami Wave

9) Geotechnical Data

a. Geologicnl Maps and  DProfiles
b. Soil Tuvestigalion Records

¢ . Reclantalion Records

d. Soil Improvenment Works in Past

NOTE @ Please matk O or X for Data
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2. Natural EFnvironment Male Thivalushi

1) Environmental Regulation

a. Ministries and  Agencies  concerncd

L. Bovirenmental Guidelines and  Restriclions
2) Related  Environmental Data

a. Water Quality Observation Data

b, Ambient Quality Data

c. Seabed Materinl  Data

. Coral and Scagrass  Distribution Data

e. Pish and Animal Dala

3) Montloring  Systems of DPollutant  Source
. Monileving  Siation
. Laboratory Iacilities
J. Application and  Permission  of Site Survey
1) General Procedure
2) Local Companies  Participation
33 Boring Works
4) Topographic  Survey
5} Ambient  Survey
G) Water Sampling and Seabed Material
7} Taking Photographs by The "Feam
4. Survey Companics in the Past

1) Topographic Survey
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2} Soil Investigation Male | Thilalushi
3) Water Quality and Seabed Material
5. Survey Equipment

1) Transit, level, Staff, Tape

23 Kcho—Sounder ( Depth  Meter)

1) Current Meter { Direct Reading ‘Type)
AY Tide Gauge

) Boring Machine

6.  Port Facilities

1) Drawings of existing Porl Facilities
) Inventory of Port Facilities

) Design Critevia for Port  Facilities

4) Design Standards for  Facilities

"

-
-
S

Name of Contractors and Suppliers

NOTE: Please mark O or X for Dala Availability in this paper.
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7.

1)

2)

9.

)

2}

1)

4)

2)

3)

1)

Stamdard  Prices of Construction Materials

Liat of Construction Materials

Price and Quantity of Construction Malerinls
Wages of Workers

Skilled  and  Unskilled Labowr

Operator awd  Driver

Diver, oic

Rental Price for Construction  Fguipment

Dump Track, Truck, Truck Crane

Bulldozer, loader, Power Shovel

Concrele  Plant,  Asphalt  Finisher, Pile Driver

Floating  Crane,  Barge, Tug Boat, Dredger
Standard  Unit Price for Construclion Works

Buildings  ( Warehouse, Office Building )

Piling Works ( Steel Pile, Concrete Dile )

Dredging  ( Soft  Seil, Medium  Soil, Hard Soil)

Pavement  ( Asphali, Conerete, P C Block )}

NOTE :  Please mark O or X for Data Availabilily
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2-1-3 Natural Environment
B-1 Amout of groundwater ox number of wells and boreholes being
used in Male and Thilafushi.

B-2 Location of environmentally vulnerable areas such as

mangrove forest,coral reef, wetland, tideland, if any in
Male and Thilafushi.

3-2 Species of wvuluneable animals and plants in the arca,if any
in Male and Thilafushi.

B-4 Location of particular areas officially protected such as

national parks and natural parks in Maldives.

B-5 Distribution of important landscape or scenery for Lourism

or religeon in Maldives.
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2-1-4
1. Governmental Organization (Central Government)

o Please make a correction of the following organizations with correct
NAKES.

o Please write the existing organizations of the government if the following
are incorrect.

—~Ministry of Atoll administration

- Ministry of Construction and Public Works
— Ministry of Defense and National Safty
---Ministry of Education

- Ministry of Finance

--—-Hinistry of Fishery and Agriculture
Presidential _ [--—Ministry of Foreign Affairs

Office
—- Hintstry of lealth and Secial Welfare

Ministry of Internal Affairs (including
Male municipalily)

—- Ministry of Information and Culture

IDLICRE > .o ..
suprene Court L — Hinistry of Religion

~ Ministry of Plan, Human Resource
Developaent and Environment

~— Ministry of Tourism
— Ministry of Trade and Industiry
— Ministry of Transportalion and Information

— Ministry of Youth and Sporls

~—- Ministry of Justice
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2. Ministries related to Sutid Waste Management (SKM)
o Please make a correction of the following Ministries if they are not
related to the SWi.
o Please add sone Ministries if they arc related to the SKM in any manner
and write names of Ministries and their responsibilities / tasks in

connection wilh the SWM.

Ministlries SWM

the SkM abt and after the trasfer
station / depot and the final waste
disposal site -
Monitoring on reclamation areas at
o ) _tthe final waste disposal sile
(3) Ministry of Inlernal Affairs Waste collection upto the transfer
(Hale Municipality) station / depot o

| (4) |(Others il any)

(1)

Ministry of Construction and
Public Works

(2) Ministry of Health and Welfare

3. Organizational Structure {Central Go#ernment)

o Please itlustrate the respective struclures of the organizalions related
Lo the SWM from the level of Ministers.

o Please enlarge and itlustrate only Lhe parts in charge of the SWM in the
respective struclures of lhe organizations related to Lhe SKM from Lhe
direction level of bureaus, with a budgetary amount and number of
personne! respeclively.

o Please enlarge and illustrate only the parts in charge of the SKM in Lhe
respective struclures of the organizations related to the section level
in the directorial levels respeclively, with number of personnel

respectively.
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(Exampie) e
[ Mrector

I . = [

Section in

(1 person) Budget : --veoeee / year
(1996)

charge of
the SWM
(30 persons) Budget : «-eeeeees / year
T T {1996)
[ N
Sub.
Section
{Section
Name) | (5 persons) Budget @ oeeeeeeeee / year

T (1996)

4. Male’ Municipalily (Provincial / Local Government)

o Please illustrate all the major straclure of the Male’ municipality
organizations slarting with the Mayor, wilh an annual budget, in the
simmilar manner to the aforementioned.

o leasc enlarge and illustrale only the parts in charge of the S¥M in the
minicipal organizations, will an annwval amount of budeet and number of
personne!, describing the responsible work / duly / task of cach

arganization related to the SW.

5. Other Provincial / Local Governmenls, if any, related Lo the S¥M concerning
the final waste disposal site; Thila Fushi island.
{1) Name of [slands (Presumably resort islands)
1) Square ka{kn®)
2} Population {(nuaber of inhabilants)
3) Organizational charl in charge of the SWM, with an annual budgel and

mumber of persomnel resnectively.

t'l) ’JJ“"L" 0‘)[ forrists (a‘r /hum&'f 9’/ bCf{S)
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6. Law / Regulation / Decree / Ordinance / Instruction / Guideline ecl.
{Governmental Instruetions in any kind) relaled to Lhe SWM, Environmental
Protection and Preservation of the Nature, Health of Human being, Quality
of Portable Water, Air Pollution, Noise, etc.

o Please write names, nusber, date of legislation, names of issuing body,

other necessary references, concerning the above-mentioned items.

2-1-5
1. Present Situation of the SWM
(1) Retailed direct organization struclure
o Please illustrate the following paris of the organizations in detail
wilh number of personnel and an annual amount of budget, related to Lthe
SWA.
1) Ministry of Construction and Public Werks
2) Male® municipality
o Please wrile the demarcation part indetat) of responsible work / duty
/ task between Ministry of Consbruclion and Public Works, and Hale’
municipality.
(2) Existing (Usable) Equipment and Facilities
o Please Till number of the following equipment and facility units in use

for the SWM, and an year of the intreduction.

e . (Unit)
Ovnership . woeios ver | Private Private
Iten Public WorksiMunicipality Company Individual Total
L.
Household Conta p -
. !!!’ - o
Bin (for Waste) . e B
8
Hand Cart (19 ) (19 ) (19 ) (13 ) o
Large Container w (15 ) (19 ) (19 ) (s ¥ ]
ﬂfor Trucks) o (19 X (19 (19 (19 )
Nicrobin Container ] i o ]
Vehicle {19 X (19 ) (19 ) (19
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Ry

‘\HH“‘“-fﬁferhlpPublic Worksl

Municipalily

Private

~private |

tem "o VT T V‘m_““_____mﬁkwagnx___lndividuél,,._Téfa! B}
| t. (19 ) (19 ) (19 ) (19 ) ]
newe e T e T ae | e | T
- T (19 e Y as )| -
R Y TN T BTN e
- _i:' (19 ) 'ifé_—) - (fﬁ N -
buap Truck ST N -
[NRPSR L SIS IO I R
: L. (19 ) {19 X {19 ) - _ -
ripine Tuck | T e ) s ) e ) T
‘;;f,‘;l,s““”‘g L. (19 ) {19 ) (19 ) B
@;;m‘ IR
t. {19 {19 {19 ) - B
o oo b sy as
Backhoe Y T BTN Gge )y - ) ~
emator | M9 s Yy = ~
t. (19§ (19 (13 ) - -
N Y T (19 f (19 )
Bulldozer T e - T — -
t (19 § (19 o x - |
Mechanical W _Q?“}hm__}lﬂ;ifgﬁgﬁgﬁ__m_“_";_ o
Sweeper t (19 ) (19 (15 ¥ -
pack seale Lo 9 e T T T
L. (19 ) (19 (19 ) - ]
I Y R TT I T N IT -
Crane  p——1-- — - - -
L. {19 {19 (19 ) -
T Y T BT ey -
barge S | - - s
. (19 {19 (19 ) =
;e_”; - (19 (19 g ) - )
L. (12 {19 (19 ) -
- N T (19 (19 ) -
bryer e e — )

Cheaicat Analysi
Facililics

Depat

as f - [
(19 -

- 120--

e



L Owmershipl, 410w 0 private | Private | .., i
e i oncuniointin] {0 |G | e
. for Stati I {19 X (19 (19 -
ransfer Statio —— & - Ay ——
o ] 7(19 ), (19 {19 ) -
Kok sh Ik (19 > {19 >} (19
York shop - — : et -— —
n (19 L (13 > (19 ) B
Ineinorat t/d (19 ) (19 3 (19 )
ncinerator - -—1- - -- — e — - ——
t/d (19_) __(19 ), {19 L
Monitoring _ -
facitities  |sigef U9 h 9 o N
L/ {19 X (19 ) {19 )
Compost-making 74 "7 Y 110 N rie 7 e
Plant L/c s SERR L I I
] t/d (19 ) . (IEL) (19 )
Crusher t. 18 19 (19 % - N -
{for metal —— -—————( - ( ) -)- e
C /glassy| bG8 X ey 09 3 - |
Baling Machine ) (19 MH__(_!Q {19 ) - B
Others {19 (_!9 B ] ”(719 —
(3) Mode of Waste Collection and Waste Volume a day
Birect vaa-Le Coltection and |
Municipal Conpanies haulage by Total
Collecticn contracted neratm:

o eeeen 1 wyesy | SRR
Residential Area o o o o
[ 7 Fishery 7 k ]

Market n* 't o n'
Commerciat .
Area Harket m o ooy i’}
Business o o ot "
Industrial Area | 4 . .
- _ o @ B .
Hospital / Cl_l_nic o o W o
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(4) Collection Frequency of Domestic, Institutional and Commercial Waste

Frequency. | gproxinate Percentage of Wasle Collected |
(How many times  p--- o _— - -
a week) Bomestic Institutional & Commcrc:al
tvice a day orporel % oy
___T_TIFIGS a he;k - % o -;,’2
5 Ties aweek | W %
3 Timos a week oy %
e S _,_% S %
Onccaweck | % %
Cbeegalae | wl g
o Total o a o -"~f~§% S _éé

{5) Responsible Institution / Department for wasie cellection

o Please Check in blank, “Yes” or “No” , and write some in Remarks.

Construction & | Provincial / Privat s_:: ton o
Function borne by: | Public Works |Local Government ¢ seetor Remarks
- | Yes | Ko Yes | No | Yes No | L
D01esl|c Wasie
COTFLFCIH[ hasle
Industrial Waste
HO%pllal/CllHIC waste
Steel Sweeping
Park cleaning- | | |
Garden Wastg____m__"m“_“““"___n__“_Lf
Ceweler) Cleansing
Crepatorivm Service
Cloanmg of Vacant | | 1 h T
lands - 1 | o B
brain Cleaning
Removal of dead | | | | -
aniwals Lo b
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Function borne by:

"_Eaﬁélructiﬁn &

Public Works

“Provincial /
local Government

Rermarks

Private Sector

Yes No

~Yes No

Removal of
Construction paterials
Removal of abandoned
bulky waste
Procurement of
Vehicles / Facilities
Recruitment of
Personnel
Others

(6) Number of Personnel for the SwM
o Please i1l number of personnel in charge of the SWM in the follewing
parenlhesis.

o (Unit:Pcrsgq)_

Yorking Domain

- : = Fublic
Type of Personnel Collect}on Street s. Dralp 1r§nsporta Total {tealth
to the T/§| Grass ¢. | Cleaning ] tion form Overseer

/8 tosite

Adwinistraler

Health officer

Engineer

Technical assistant
or Technican
Clerical Staff

Driver

Yorker

Total

T/S : Transfer Station / Depot
Street s, : Street Sweeping
Grass c¢. : Grass Cu@ting

Site : Final Waste Disposal
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(7) Physical Characteristics of the Solid Waste
rxistence of data : Yes

-----------

o Please wrile the year of the analysis or estimation, an institule of

analyzers, and percentage in the following table.

Component by weight (Unit @ §)

I. Paper

2. Plastic

3.-Rubber

4. Organic or veegetables

5. Gilass and Ceranmic

6. Metal

1. Wood

8. Textile

8. COthers

Total 100 ﬁ

{8) Separate Wasie Coliection
o Please answer “Yes” or “No” .
o Please categolize Lhe seperalion way hy component at the place of waste

generation and clarify the implementation of Lhe separate waste
cellection in case of “Yes”

(%) Revenue
i) Ministry of Construction and Public Works
o Please describe the revenue of Lhe Ministry.
(@) Total @ BE.--vvveneens / 1996 fiscal ycar
(b) Amount used / Lo Le used Tor the SWM : Rf.---/1996 fiscal year
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2) Male’ municipality.

(a) Revenue

1990 1995
Budgeted

Actual

Revenue source p—-——

Budgeted Actual

Asseswent | . ) N
License D
Loan B ]
E[‘Zﬂnt e I - o

Bser charge

Dthers
Total

{h) Expenditure for ithe SWM
] ~ (Unit )

1980 1995
Budgeled ~Actwal | Budgeted Actual

Expenditure Items [~

Remuneration
Haterials and | | |
supplies _ o o . ]

Equipment

Totat Expenditure

for the public

cleaning service i e
Total Expenditure

of the City

{Municipality) L ~
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(10) Fee collection for Waste Colleckion

o}

Please answer the fee collection systen should it be implemented.

T L T I
Kind of Waste (Please . means, fee Total
write) per unit collected
DOMOQ;;C . S Ri Y Rfﬁ -
Mkt | okt L we
 Commercial | RI. T
ndusteial | e R T
Hospital / Clinic S é}__—__-_-____ N N éfuj;gﬁ .
| Other institotioss | [RE. ke
- Tolal n N S B
(1D)Activilics of Other Danors
o Please clarify the other domors” aclivities related to the SHM

L .

irrespectively of Governmenls, Internalional Institutes / Agencies /

Funds etc., and Private Scctors in Uhe past 10 years.

Year Nare of Donor

a"anE amou}f f
(uss, if
___pussible)

(Uss, if
__possible)
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(12) Final Disposal Site (Thila Fushi island)

1) Amount of wastc disposal

in 1992 tfy
in 1993 tfy
Amount of .
waste disposal in 1994 L2
in 1995 ty
in 1996 iy

2) Present scashore length and area of Thila Fushi island

in 1992 m
in 1993 m
Ejf::;:’“’ in 1994 m
in 1995 m
in 1996 m
in 1992 m2
in 1993 2
Area 1994 m2
in 1995 m2
in 1996 m2

3) Futurc landuse plan
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(13) Landuse Plan of Final Waste Disposal Site
1) Existing method of reclamation in Thila Fushi island
o Please describe your landuse plan of Thila Fushi island after the
completion of reclamation should the reclamation be continued in the

existing manner.

2) Another method of reclamalion to partially be introduced
o Please describe your landuse plan of Thila Fushi island, particularly
al the portion of another reclamation method to be introduced, for
cxanple, a sanitary landfilling syslem with soil from another country
surrounded by concrete breakwaters sufficienlly strong against high

waves and /or Lide, and Lhe renaining land of the existing reclamation

way.
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2-1-% Environmental Pollution

C-1 Present air guality

C-2 Regulation on emission gas

C-3 Present gquality of sea water

C-4 Regulation on effluent

C-% Present condition of soil contamination

C-6 Regulation for prevention of soll contamlnation

C-7 Present condition of noise and vibration

€-8 Regulation for prevention of noise and vibration

€C-9 Can you analyze following parameters in seawater in Male?

COoD yes no

number of colon bacillus yes no
C-10 How long does it take Lo get assay reports of parameters

seawater from a laboratery in India ?

C-11 How much cost are they ?
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