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5. RESORT ISLANDS QUESTIONNAIRE SURVEY

5.1  Resort Island Questionnaire Survey

S.1.1 Purpose

The survey was carried oul primarily for the inteation 1o confirm the name of the
resort islands disposing wastes at the Thilafushi and added the questions to obtain the
current operation condition of S\WWM by the resort islands.

5.1.2 Survey Peried

The questionnaire was distributed to 74 fesort island in early July and collected the
sreplics by the end of July, 1998.

5.1.3 Procedurcs of Survey

The questionnaires prepared by the Study Team was sent Lo 74 resord islands through
the channel and co-opcration of the Ministry of Tourism. The replics were sent
back to the Ministry of Tourism and transferred to the Study Team through Ministry
of Construction and Public Works. Finally, 45 resort islands replied o the
questionnaires.
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5.1.4 Survey Data
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Drata Bock

6. RECYCLING MARKET SURVEY

6.1  Recycling Market Survey
6.1.1 Purpose

‘The survey is aiming at collecling data and information of the market activities of the
malerials recovered form wastes to search for the Tuture possibitity to improve and
develop the recycling market in connection with implementation of the SWM plan he
develop the .

6.1.2 Survey Period
The survey was carricd out in July, 1998.
6.1.3 Proccdurcs of Survey

A surveyor was dispatched to the Transfer Station to wait for the buyers, middleman
or the exporters 1o show up to deal with their business there with the scavengers.

The survey was carricd out 1o have a interview based on the questionnaire sheel and
recorded.

DB6 - 1



Data Book

Orgamzalwm‘:\]*cx ]q)gld"m Resource Recovery Activitlcs (1/2) .
1. Name of The Oiganization/Compiny MONAMED RASHTED

2. TContact ng Address, Tel., Fax H. GOLHAAGE 324056 N
3, Year of Establishment 1932

1. Representative of The Organtzation/Company RASHEED

5. Financial Sourecs of The Organization 6000/ MRF

6. Nos. of Person Parficipating The Aclivities -

7. Major Activities COCONUT SHELL /SACK/BOTILE

8 Year Stasted Recovery of Resoutces SIX MONTHS

9. Kind of Recovered Malerials COCONUT SHELL/SACK/BOTTLE
10 Amount of Recovered Materials {ton/month) 2-3BAGH100BTL/M400BGS o
11, Selling Price of The Recovered Matedials (Risfon) 15)- 25 50/

12 Constraints of The Resource Recovery Adivities  |GO-A-HEAD

1. Nanie of The Organization/Conpany AHMED NASEEM

2. Contacting Address, Tel., Fax M HIVVARU 323426

3, Year of Establishment 1992

4, Representative of The Organization/Compzany -

5. Tinancial Sources of The Organization 600/- MRF

6. Nos. of Person Pasticipating The Adtivilies 1

7. Major Activities i

&, Year Started Recovery of Resources 1WEEK

9. Kind of Recovered Materials MATERIALARON/ZINC

10, Amount of Reosvered Materials (ton/month) IW-MACHING/COMRESSOR/ANGLE
1. Selling Price of The Recovered Materials {Rishon) 150/ 12/- 100/-
12. Constraints of The Resource Recovery Activilies  {GO-A-HEAD

1. Nzme of The Organization/Company MOHAMED ZAID ]
2. Contacting Address, Tel., Fax H-ULIGAMUGE

3 Year of Establishment 1982

4 Representative of The Organization/Company ZAID

s, Financial Sources of The Organization 800/-

5. MNos. of Person Participating The Adtivities -

7. Major Activities -

8. Year Siarted Reoovery of Resources -

9. Kind of Reoovered Matesials THIMADA OCA ALUMINUM

10, Amount of Recoverad Malerials (ton/month) S0KG  40KG

it. Setiing Price of The Recovered Materisls (Rfsfion) | 12/-KG 12/- 6/-

12, Constraints of The Resource Reoovery Activities  |GO-A HEAD

i. Name of The Organization/Company ALMED NIZAR

2. Contacting Addiess, Tel,, Fax G-GULALAGE

1 Year of Establishment 1590

4. Repicsentative of The Orgasization/Conipany -

5. Financial Souroes of The Organization 1500/- MRF

6. Nos. of Person Panticipating The Adlivilies

7. Major Activities ]
8. Year Started Recovery of Resources IRON SCRAP

9. Kind of Recovered Matersials 300 SMEET/SRIPES

10, Amount of Recovered Materials (ton/month) 200/- 200

i1. Selling Price of The Recovered Materials (Rishon)

12. Constraints of The Resource Recovery Activities  |GO-AIEAD

l. Name of The Organization/Company ABDUL RAHMAN

2. Contadting Address, Tel., Fax MA-GONDUMATHEEGE

3 Year of Establishmen! 1982 1
4. Representative of The Organization/Company ABDUL RANMAN

5. Financial Sources of The Organization POCKET

6. Nos. of Person Participating The Activities 2

7. Major Activities BUY FROM FIRST PARTY

8. Year Started Kecovery of Resouroes 1983

2. Kind of Recovered Materials IRONBOTTLESZINC/BRASS

10. Amount of Recovered Matecials (lon/month) DO NOT KNOW

11, Sclling Price of The Recovered Materials {Rfson) |15/- PER 12KG

12. Consliaints of The Resource Recovery Activities  [GO-A-HEAD
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Organizations Engaged in Resource Recovery Activities {2/}
1. [Name of The Organization/Company ALI MANIK

2 Contacting Address, Tel,, Fax FILIGAS GE

3. Year of Establishnient 1990

1. Representative of The Organization/Conmpany ALTMANIK

5. Financial Sources of The Organization BANK

6. Nos. of Person Pariicipating The Activities 3

2 Major Activities BRASS SELLING

8. Year Started Recovery of Resources 1991

2. Kind of Recovered Materials BRASS

10. Aniount of Recovered Materials (ton/month) 2TONS ONE YEAR

& Selling Price of The Recovered Materials (Rlsflon) |15/- PER 1KG

12. Constraints of The Resource Recovery Activities  {GO-AYIEAD ]
3. | Name of The Organization/Company -,ﬁBM MOHAMED i
2. Conlacting Address, Tel,, Fax BILLOORI MAAGE

3. Year of Establishment 1530

4. Representative of The Qrganization/Company ABBAS AHMED

5. Financial Soueees of The Organization OWN

6. Nos. of Person Farticipating The Activitics i

7. Major Activities GLASS BUYING

8, Year Starled Recovery of Resouroes 1980

2, Kind of Recovered Materials BOTTLES

10. Amount of Recovered Materials (lon/month) 1500 BTL

11. Selling Price of The Recovered Materials (Riston) |1/ FACH BIL

12. Constraints of The Resource Reoovery Activities

1. Name of The Organization/Company TD-PAINTS & TRARING CO. FIE LTD.
2. Contzcting Address, Tel, Fax [ TEL: 326442 FAX: 324913
3. Year of Establishment ] 1986

4. Representative of The QrganizationCompany IBRAHIM HAMED

5. Financial Sources of The Organization OWNERS + BANKS

6. Nos. of Person Pacticipating The Activitics 4

7. Major Activities IMPORT EXPORT SHIPPING
8. Year Staried Recovery of Resources 1995

9. Kind of Recovered Malerials IRON SCRAP

10. Amount of Recovered Materials (ton/inonth} 600 TONS, J YEAR

H. Seliing Price of The Recovered Materials (Rfshon) 1560/ TON

V2. Constraints of The Resource Recovery Activities  §GO-A-MIEAD

I Name of The Organization/Company HAZASH ENTERPRISES PIE LD,
2. Contsciing Addcess, Tel., Fax TEL: 317639 FAX: 324913 ]
L Yeas of Establishment 1984

4. Representative of The Organization/Company IBRAHIM ZAKI

5. Financial Sources of The Organization BY BANK

6. Nos. of Person Participating The Activilics 6

1. Major Activities IMPORT EXPORT

8. Yeas Starled Recovery of Resources 1995

9. Kind of Recovered Materials IRON SCRAP

10. Amount of Reoovered Materials {ton/month) 600 TONS 3 YEARS

il. Selling Frice of The Recovered Malerials (Rfshon) | 1560/- PER TON

12, Constiaints of The Resource Recovery Adlivities  1GO-A-HEAD

i. Name of The Organization/Company VUEYAKUMAR

2. Contacting Address, Tel, Fax INDIA

3 Year of Establishment 1990

4. Representative of The Organization/Company VISEYAKUMOR

S. Financial Sources of The Organization 0

6. Nos. of Person Parlicipating The Activities k)

7. Major Activifies SELLINGAMPORT

8. Yeay Staried Recovery of Resouroes 1991

9. Kind of Recovered Malerials COPPER ZINC

{0. Amounl of Recovered Materials {ton/month) 1TON

il. Selling Price of The Recovered Materials (Rfshon) {13000/~ PER TON

k2. Constraints of The Resource Recovery Adtivities  |HO CHANCE
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6.2  Materials Recovery Survey at Transler Station
6.2.1 Purpose

The survey aims al measuring the materials recovered by the scavengers at the
"Transfer Station for the purpose to consider about the effectivensss of the activities
by the scavengers towards improvement of the future SWM plan.

6.2.2 Survey Period

The survey was conducted during the period from 22 August to 6 September, 1996
to take 15 days samples.

6.2.3 Procedures of Survey

A surveyor was assigned for 15 days 1o take the data from the scavengers working at
the Transfcr Station.  Scavenging is carried out 2 to 3 groups early in the moring
and 10 to 15 groups in daytime until evening time. The survey was conducied to
measure the weight of the recovered materials by the scavengers working in daylime
to evening lime.
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7. Ocean Current around Maldives






Data Book

Ocean Current around Maldives (area befween 6°N and 2°S)

Between 6°N and 2°S, the currents set predominantly to the W (Indian North-cast
Meonsoon Current) or to the E {Equatorial Counter and Indian South-west Monsoon
Currents). Both Indian Northeast Monsoon and Equatorial Counter Currents have high
constancy and rate of flow (at times about 100 miles per day) when fully developed.

The full devclopment of the Indian Northeast Monsoon Current is apparent in
January and February. In the SW of the arca this curtent approaches close to
Equatorial Counter Current (then lying S of about 2°S) but in the SE of the area a
zone of variable currents lics beiween the two streams of opposite flow. During
March this zone broadens as the Indian Northeast Monsoon Current declines from the
By April little flow 1o the W remains; the dominant feature has become the flow to B
of the Equatorial Counter Current, S of about 2°N. This curcent reaches a maximum
rate during May.

Flow to E or SE is general over the whole arca in June, though no longer
concenlrated in the Equatorial Counter Current but associated increasingly with the
Indian Southwest Monsoon Current which is developing farther N.

During July and August the Equatorial Counter Current cannot be identified; thete is
no longer a sirong and steady flow to E ncar the cquator- indecd W of 70°E scts are
motre frequent to W than to E; the flow to E or SE in the N of the area is belter
tegarded as parl of the Indian Southwest Monsoon Current than the Iiguatorial
Counter Current.

In September the re-development of the Equatorial Counter Current is evident in the
S of the area. The flow reaches a new maximum in November.

In December the Indian Northeast Monsoon Current is developing SW of Sri Lanka;
though the current does not yet have any great longitudinal extent it is already quite
strong and provides sharp contrast with the E-setting Equatorial Counter Current, only
a small distance to the S.
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Explanation:

Arrows denote the dirction of vector mean {Taw, continous arrows where constancy of flow is high, dashed arrows
where constancy is low. For storonger flows the vector mean speed {in miles per day) is also indicated.

Source: West Coast of India Pilot, Eleventh Edition Revised 1986, The Hydrographic of the Nave
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Location: 1

mDate: August §, 1998

Table Current Survey Record
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Location: 6

| Date: August 6, 1998
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Law NO: 4/93{unofficial translation)
ENYIRONMENT PROTECTION AND RESERVATION ACT OF MALDIVES

Intrvoduction

1. The natural environment and its resources are national heritage that needs to be
protected and reserved for the benefit of future generatlions.

The protection and reservation of the countries land and water resources, flora and
fauna as well as the beaches, reefs, lagoons and all natural habitats are important
for the sustainable development of the country.

Environmental Guidance

2The concerned government authorities shall provide the necessary guidelines and
advice on envirenmental proteetion in accordance with the prevailing conditions and
needs of the country. All concerned parties shall take due consideration of the
guidelines provided by the government authorities.

Environment Protection and Conservation

3. The Ministry of Planning, lluman Resources and Eavironment shall be responsible for
formulating policies, as well as rules and regulations regarding the environment in
areas that do not already have a designed government authority alrcady carrying out
such functions.

Protected Areas and Natural Reserves

4. (a) The Ministry of Planning, Hluman Resources and Environeent shall be responsible
for identifying protected areas and natural reserves and for drawing up the necessary
rules and regulations for their protections and reservations.

(b) Anyone wishing to establish any such are as mentioned in {(a) of this clause, as
such that area at the Ministry of Planning, Human Resources and Environzent and abide
by the rules and regulations laid down by the ministry.

Envivonment Impact Assessment (EIA)

5. {a) An impact assessment study shall be submitted to the Ministry of Planning,
Human Resources and Environment before implementing any developing project that may
have a potential impact on the eavironment.

{b) The Ministry of Planning, MHuman Resources and Environment shall formulate the
gunidelines for EJA and shall determine the projects that need such assessment as

mentioned in paragraph (a) of this clause.

The Termination of project

6. The Ministry of Planning, Human Resources and Environment has the authority to
terminate any project that has any undesirable impact on the environment. A project
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so terminated shall not receive any compensation.
" ¥aste Disposal, 0il Poisonous Substances

7. (a) Any typc of waste, oil, poisonous gases or any substances thal may have harmful
effects on the environment shall not be disposed within the territory of the Maldives.
{t) In case where the disposal of the substances stared in paragraph (a) of this clause
becones absolutely necessary, they shall be disposed only within the areas designated
for the purpose by the government. I1f such waste is to be incinerated, appropriate
precaution shonld be taken to avoid any harm to health of the population.

Hazardous/Toxic or Nuclear Wastes

8. Hazardous/Toxic or Nuclear Wastes that is harmful te human health and the
environment shall not be dispesed anywhere within the territery of the country.
Permission should be obtained from the Ministry of Transportation and Shipping at
least 3 months in advance for any transhoundary movement of such wastes through the
territory of the Maldives.

The Penalty for Breaking the Law and Damaging the Environment

9. (a) The penalty for minor offences in breach of this law or any regulations made
under this law, shall be a fine ranging between RF 5. 00 (five Rufiyaa and RI 500. 00(five
hundred Rufiyaa) depending on the actual gravity of the offence. The fine shall be
levied by the Ministry of Planning, lluman Resources and Environment or by any other
government authoriiy designated by that ministry. ‘

(b} Except for those offences that are stated in {a) of this clause, all major offences
under this law shall carry a fine of not more than Rf100, 000,000.00({onc hundred
million Rufiyaa) depending on the seriousness of the offence. The fine shall be levied
by the Ministry of Planning, Human Resources and Environment,

Compensation

10. The government of the Maldives reserves right to claim compensation for all damages
that are caused by activities that is detrimental to the environaent. This includes
mentioned in clause No. 7 of this law as well as those activities that take place outside
the projects that are identified here as environmentally damaging.

Definition

1}, this law

{a) The "environment” means all living and non-living things that surrounds and
effects the lives of human beings. .

{b) A "project” is any activity that is carried out with the purpose of achieving
a certain social or cconomic objectives. :
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List of Marine Protected Areas in the Maldives

North Male’ Atoll

Makunudhoo Kandu (Makunudhoo Channel)
Rasfari

Girifushi Thila (H.P Reef, Thamburudhoo Thila)
Banana Reef

Giraavaru Kuda Haa

Lion’s Head

Hans Hass Place (Hans Place, I{ikki Reef, Dragon’s Mouth)

IR A e

South Male’ Atoli

8. Embudhoo Kandu (Embudhoo Channel)
9. Guraidhoo Kanduolhi (Guraidhoo Channel)

Ari Atoll

10. Maaya Thila (Maayafushi Thila)
11. Orimasu Thila (Maagau Thila)

12. Fish Head (Mushimasmigili Thila)
13. Kudarah Thila (I’ink Shark Thila)
Lhaviyani Atoll

14. Fushifaru Thila (Fushivaru Thila)

Vaavu Atoll

15. Miyaru Kandu (Dhevana Kandu)
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UNOFFICIAL TRANSLATION
Law No. 15/7%

LAW ON TOURISM IN MALDIVES

1. Tourist resorts, tourist hotels and tourist guesthouses in the Maldives, shall be
registered at the Ministry of Tourism and operated in accordance with the relevant regulations.

2. The Government of Maldives shall fevy a (tourism) tax of six United States Dollars (US
$ 6.00) or its equivalent in a currency acceplable to Maldives Monetary Authority, per person per
day from every tourist for cvery day he spend in the tourist resort, tourist hotel or tourist guest house
operated in the Maldives. [t shall be the responsibility of the operator of the resort, hotel or
guesthouse 1o collect the said tax from the tourists who teside therein and pay it in {ull to the
Government. The tax payable for the preceding month shall be'paid before the 16th day of the
cureent month,

3 {Clause 3 has been deleted in accordance with Law No. 11/80)

4 Information regarding the {ournists who were resident in the tourist resort, tourist hotel,
or tourist guest house during the preceding month shall be submitted in accordance with the relevant
rules by the operator of resort, hotel, or guest house te the Ministry of Tourism before the 8th day of
the current month.

5. In the event, the owner of a private tourist resort or tourist hotel in Maldives wishes to
entrust the management to another party, either by a lease or any other basis, an offer shali first be
made to the Maldivian Government. The management must be entrusted to such other party through
the Ministry of Tourism, only if the Maldivian Government declines to accepl the management of
the resort or hotel.

6. No tourist resort or tourist hotel shall be taken over from the operators without giving
at least two ygars, notice except at an instance whea its required for the country’s defense.

7. (a) Should the operator of a tourist resord, tourist hotel , or tourist guest house
conlravene the provisions of this Law in making the tax payments as stipulated herein , he
shall be liable to pay, in addition to the tax due ,a fine of one thousand Maldivian Rufiyaa
(RF1,000/-) per registered bed at the time of the contravention. Should be repeat such an
act, he shali pay a fine equal to twice the amount fined on this basis, at the first instance.
(b) Any person who contravene the provisions of this Law in any marnner other than
stated in (a) of this Article, sha!l be fined a sum of money not less than one thousand
Maldivian Rufiyaa (RF1, 000/-) and not more than ten thousand Maldivian Rufiyaa
(RF10, 000/-).
{c) Any person who has been fined under the provision of (a) or (b) above has the right,
if he does not accept the fine (imposed on him) as vatid, to take the matter to the shariath
Court. Should be proved before the Court that he has not contravened the Law,  the fine paid by him
shall be refunded to him in full.

Those who ate give.n special privileges by the Government shall be exempted from paying the tax
levied under this Law.

Note:
In this Law-

(a) ® Tourist resort,” means an island or special area of an island whete board and lodging
facitities are generally provided for tourist.
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{b} " Tourist Hotlel” or " tourist Guest House" in this Law means a place in an inhabited
island, or a vessel, where board and lodging, is generally provided for tourists.

() * A tourist " in this Law means every one visiting the Maldives who is not in

possession of a resident permit. A resident permit is a permit given by the concerned

authotity, in accordance with the relevant rules to stay in the Maldives as a non-tourist.
This Law shall come into force from the first day of November 1989,

This Law has been up dated by including the amendment brought about by Law No: 11/80, 14/ 80,
4/82, 6/83 and 2/87.

l.aw No. 3/94
17 April 1994

LAW RELATING THE LEASE OF UNINHABITED ISLANDS FOR THE DEVELOPMENT GOF
TOURISM RESORTS

1. Tourist resorts shall be developed on uninhabited islands that are designated by the
Government for the purpose.

2. Islands shall be leased for the development of tourist resorts in a public tender held by
the Ministry of Tourism and in accordance with the establishment procedure to the party that
submiis the best proposal. Islands in which the Government invests directly or in collaboration with
a foreign party shall be exempted ftoin this procedure.

3. The maximuin pediod for which islands may be leased for the development of tourist =
resorts shall be 21 years commencing from the date the islands is handed over to the lease. However,

if the initial investment exceeds Uniled States Dollars 10 million, the Government shatl have the

right to lease such istands for a maximum period of 35 years considering the size of the investment

and the standard of the resori to be developed.

4. Istands shall be | eased for the development of tourist resoris on condition that the
buildings erected on the resorts islands and the movable items thercon are handed over to the
Government without compensation therefor and at the same slandards as the resort was being
operated. The agreements to be concluded pursuant to Section 6 of this Law shall also include a
proviston to the effect that the buildings and the movable ilems on the islands mentioned in the said
Section should be handed over to the Government without compensation therefor and at the same
standard as the resort was being operated, upon the expiry of term of the agreement.

5. Tourist resorts shall be developed on islands leased under this law only in accordance
with an agreement signed between the Ministry of Tourism and the lessee. Such agreement shall
include the following:-
a) the period of tease
b} the period given for construction, if any, during the period of Iease and the date on @
which the resoit will commence operations.
c) the rent and the manger in which the rent will be paid.
d) procedures to be followed if the lessee wishes to sub-lease the resort or to change
another parly with the management of the resort.
€) actions to be taken in the event the lessee violates the agreement.

6. {a) Within 6 months from the date this Law enters into force, the agreement
mentioned in section 5 shall be concluded between the Ministry of Tourism and the ownerts of the
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buitdings and the movable items on the islands for which permissions were issued prior to the
enactment of this Law for their development as tourist resorts without a definite period.

1. In the agreements mentioned in section 6 rent shall be fixed ina manner in which the
rent froim the istands for which the agreements are made becomes equivalent within five years, on an
incremental basis to be set out in the agreement, to the rent camed by the Government from tie
islands in that region which have been leased under an agreeiment.

3. In the event if an owner of the buildings and movable items on an island for which
penmission was issued prior to the enactment this Law, for its development as a tourist resort without
a definite period docs not wish to enter into the agreement mentioned in Section 6 of this Law, in
accordance with the previous hereof, then such island shall be taken over and just compensation paid
for the buildings and movable items thereon.

9, This Law shall not affect or change the lease pesiod of the islands, which have

been leased under an agreament with the Ministry of Tourism prior (o the enactinent of this Law.
The lease period of such istands shall be eftective from the date so specified in such agreements.

DISPOSAL OF GARBAGE

1. Garbage from tourist resoris should be disposed of in a manner that would not cause any damage
to the environment.

2. All garbage disposed into the sea should be done as far away into (he sea as necessary in order to
ensure that it does not get washed onto any islands with the curcent.

3. Emply cans shoutd be compressed and botiles should be broken into small pieces before disposing
into the sea.

4. Plastic or policthene bags should not be thrown into the sea. These must be burnt,

5. Those who coentravene this regulation will be fined. The amount shall vary between Rf 100/- and
Rf2,000/- depending on the facts and ciccumstances. If contravention of this segulation is preparcd
the fine shall be doubled.

6. Tourisl resorts are required to have incinerators and compaciors adequate in size to burn all

flammable materials and crush all the cans respeclively. Those who lack these facilities will not be
allowed to operate.
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Laws of the Road (UNOFFICIAL TRANSLATION)
" People should clean the road surrounding their homes.

1t is forbidden for anyone to left animals loose on the roads (e.g.. cows, chickens,
hens and goats).

It is forbidden for anyone to sleep on the pavement and on the market area.

Pcople, who sell imported goods and handcarts, should sell their goods on the West
Side of Majeedee Magu.

Anyone is wanting to dig the road for the supply of clectricity, telephone, sewevage
pipes should fill in a form given by the Male’ Municipality and get permission to
do so. (This form is filled by Electricity Board, M#SA and Dhiraagu)

The permission by digging the roads are giving as follow:

1. The digging should be carried out without causing the pedestrians any disturbances.

2. Until the digging is over the workers should put a red flag of in morning or a
red lamps at the area they are digging to signify the pedestrian and drivers.

3. The works should finish the work within 7 days after the permission is given if
not they should renew their permission.

4. It is forbidden for any one to play football or any other game on the road, and
it is also forbidden to fly laths on the walls and rooftops.

5. It is against the law for anyone te steal sand or stone in the marine drive or
in any other road without the permission of the Municipality. If a person does so

then he will be fined to price on the sand/stone bags etc.

If you want to demolish a building forming the road, you should build a temporally
wall to cover the demolished building.

It is against to the law to keep vehicles like lorries, cars and tractors on the road
for long hours which has been taken prepared and it is also forbidden to repair them
as well.

It is against the law to keep empiy box or garbage in front of any shops.

It is against the law to skate on any road if might cause a serious accident.

It is against the law to hang laundry on the front of the house,

It is against the law to throw garbage into the sea or road.
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It is against the law to place garbage on oulside of shops in the marine drive road.

All the garbage should be disposed to the dump area.

People should walk on the side of the roads well made that is people should walk to
the pavement and use the crossings.
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Organizalion Structure of the Government of Maldives
{November 1998}

President

Ministry of Defence and National Security

Ministry of Finance and Treasury

Ministiy of Atolls Administration

Ministey of Justice

Ministry of Foreign Affairs

Ministry of Youth and Sports

President Office

Ministry of Construction and Public Works

Ministry of Home Affairs, Housing and Environment

Ministiy of Fisheries, Agriculture and Marine Resources

Ministry of Wemen's Afiairs and Social Security

Ministry of Health

Ministry of Planning and National Development

Ministry of Tourism

Ministry of Education

Ministry of Information, Arts and Culture

Ministry of Trade and Industries

Ministry of Transport and Civil Aviation

Ministry of Human Resources, Employment and Labour

Attorney-General Office
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Experiment in Thilafushi






Data Book

Leachate Diffusion and Dispersion Ixperiment in Tilafushi
1. Experimental System

Three (3) types of solid waste confinement wells each with diameter of about 2m
and depth of about 2,.5m were conslructed in an area away, as far as possible, from
the area teclaimed with solid waste in the Tilafushi Istand. In effect all practical
pusposc the area selected for the provision of these three (3) wells is rectaimed only
with coral sand dredged from the Tilafushi reef. Unfortunately such an arca was
located only in the south- caster area of the island adjacent to the coast.

Each of the three (3) solid waste confinement wells, named as A, B and C from the
southern most well 1o the northern one, were filled with essentially biodegradable
organic solid waste matter and allowed to decompose naturally and in the process
leading to the generation of leachate. The solid waste in the Well A was confined
with concrete wall protection. The sotid waste in Well B was confined with vinyl
sheet wall protection and that of Well C with no artificial protection and hence the
confrol system for the experiment.

Four (4) monitoring bore-holes, two (2) for cach side of a well in a linear direction,
were provided for cach well to monitor the dispersing leachate quality resulting in a
total of 12 bore-holcs. The four (4) bore-holes of Well A arc referred to as Al, A2,
A3 and Ad, that of Well B as B1, B2, B3 and B4 and that of Well C as C1, €2, C3
and C4. '

2. Sampling and Analysis

The leachate quality sampling in cach of the 12 bore-holes were conducted once a
week for about 2 months, from 13 December, 1998 to 21 February, 1999. In total
the leachate sampling was conducted 10 times. It is noted that no sampling was
conducted for the second week of February 1999.

The sampling and analysis work was conducted by -the PHL (Public Health
I.aboratory) of the MOH (Ministry of Health). The leachate quality parameters
analysed are given below. It is noted that all parameters are analysed in the
laboratory.

Paramelers of analysis; Temperature, pH, EC (electric conductivity), TDS (total
dissolved solids), chloride and COD (chemical oxygen demand).

DB-L



Data Book

3. Results and Discussion

The results of analysis in the chronological order of sampling date are showa from
Table 1 (initial sampling on 13 Pecember 1998) to Table 10 (final sampling on 21
February 1999).

It is noted that high chleride level mostly exceeding 10,000 mg/l, at times ¢ven
around 20,000 mg/l same as that of scawater, indicated high dilution of the bore-
holes by seawater. This is further demonstrated by the extreme variation in the
range of COD, the representative parameter for pollution level of leachate,
measured in all samples irrespective of the location of bore-holes. Still, the median
value of the COD measured for cach of the 3 sets of bore-holes representative to the
Wells of A, B and C were very similar of around 60 mg/l as given below.

Median COD of bore-holes Al, A2, A3 and A4 of Well A: 56.875 mg/l
Median COD of bore-holes B1, B2, B3 and B4 of Well B: 59.75 mg/l
Median COD of bore-holes C1, C2, C3 and C4 of Welt C: 55.0 mg/

Based on the above results it is clear that the area availed of for the conduct of the
experiment is not satisfactory. The experimental arca is located too close to coast
and also located downstream of already reclaimed high land with solid waste even
though the solid waste reclaimed area is located quite far from the experimental
area. Under these limited condition it is considered as impossible to comparatively
evaluate the leachate diffusion mitigation potential of various types of leachate
confinement system. -

4, Conclusion

It is concluded that due to the deficiency in the arca availed for the conduct of
experiment on [feachate diffusion mitigation potential of various types of landfill
confinement of solid waste in Tilafushi, no clear resulis indicatling any significant
variation in leachate diffusion mitigation was obtained. It is recommended that such
an experiment be conducted under controlled condition in laboratory with a long-
term time frame to evalvate confidently the leachate diffusion mitigation potential
of a variety of solid waste landfill confinement system.
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As an all-around planner, ShinMaywa designs an integrated waste disposal system that comprises all necessary processes from
collection and separation of refuse to wastes-resources recycling,
 Refuse Collection & Storage . Transportation Vehicles| Wastes-Resources Recycling  Recyclables

"TECHNOSORT" Non-destruclive Separation Type

For Office Buildings & Mullistory Apaﬂmen!s Racyciables Caliecton Systen

" Nowspaper
v - Corrugated cardboard

“TOWN PACK® Crushing and "ROUTE PACKER® _
Compacling Type Refuse Collection  Compacting Typa Refuse Collection

Vehicle with Refuse Measuring Device  Vehicle. Aggregate

Destructive Separation Type P T
Recyclables Collection Syslem g b L

: ; - i v Giass Boltle
"AIRLIFT” Aic- cush-oned Hagh Rise CYCtE PORTER Eievatot Type
Refuse Ttan:.porl Sys'em Refuse Transpoct Syslem

Refuse Derived Fuel Production Refuse Derived Fu2l Fired Boiler
System System

"RECYCLE PACKER" Multi-chamber  "ARM-ROLL”
Separation and Classification Demountable Contalner
Recyctablos Collection Vehicle System

ST

Satid fuel & B "r—i}
powdered fuel “‘L‘»- ﬁ}f‘;ﬁ\{—

DUST SCREW Screw Type Re-fuse "DUST ORUM” Drum Type Refuse Pawdered fuet '
Storage and Handling Equipment Storage and Handling Equipment — s ’
- . _ g Air conditioner, heated swimming podl,
5M Fermentation{Fast ’ - aquarium, greenhousa, Electricity generation

Composting)System

TECHNOCUUM Vacuum Type Refuse Sorling and Compacting  T1YP2
Cotlection Vehicle Can Collection
Vehicle.

Refuse Transfer Statlon System

Refuse Slorage Container with Inversive Charger
Compaclor {Dumper)

For Condommlums & Shoppmg Centers

Refuse Retay Center,
City {koma City

’fA

*TECHNOCUUM® Pneumabc Refuse Gol'ectm and Transporlation System Buitding matedal {tile)

Rotary ODayer
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Building Refuse Storage and Handling System

Refuse is compacted and loaded into a storage container or a storage and handling equipment allowing either the whole container to be carried out
by a refuse container transporter or the refuse to be in storage for direct transfer to a refuse collection vehicle for onward transportation.

This system offers a highly efficient refuse disposal.

Refuse Storage Container with Compactor

g S A R B R LR T T R AR RO AL LT R R SR PA A A TR Y

Compacted refuse is kepl in storage in an efficient manner. A
necessity of kite in the community of tomorrow and at such
ptaces like shopping plaza or department store.

# Supermarket, department stive, shopging center,hotel
# School, haspital, shreet of wholesale stores
# Bathing restrl, campsite
Application ¥ Public garden, amusement pack
# Exhibiton &3, vanous events
* Qffice building, condoninium, medium-size muitistory
apartment

"
RS

o ) . |

Rafuse shorage cortanes Hydauwhc unit
wth cempacton

[ Operation Seguence |

1;@.«#” '
j Y p—

in pul Open inlet cover and input refuse inlo hopper.

-

QQ'% Press refuse leading button to roll back push plate.

C Descending )
Sladet starts to descend as soon as push plale has

been toitnd back.

O Scrapi@

Reluse Stozage Conlamer mth Compaclor (SCC Sys!em]

Miscellaneous bulky refuse are fully compacted and leaded
into a storage container with the volume substantiatiy reduced.
The whole container is then castiad out by a refuse container
transport equipped with "ARM-BOLL" demountable
container system. This SCC system is a space-saver with
highly efficient refuse disposal capability.

ek

Wscelaneds hoosehald

"DUST DRUM” Drum Type Refuse Storage and Handling Equipment
Refuse input by a inversive charger is compacted and densely
loaded into lhe "DUST DRUM® by drum rotation with the volume
substantially reduced. Totally enclosed watertight construction
of the "DUST DRUM® complelely prevents leakage of foul
water. Just simply use the "DUST DRUM" o safely fransfer
tefuse to a collection vehicle for onward transportation.
Refuse can be disposed of at any time regardless of the
designated date of collection.

- \:. , /\ ‘-,\:\\:.?] IB

; Refuse is input by
inversive chargsr
(Sumpear)

—.rz,._:_g\.;i— {

N

Z

1hput refuse is Tocced
10 move Forward by
drum rotation.

SRR Eaiten

3

The inversive chargsf
and drum rolation is
tepeated until fully
toadad waith refuse.

a

DUST CRIUM has
been fully loaded.
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’DUST SCREW " Screw lype Refuse Storage and Handl;ng Equment

AR It - BN SR g ERECRE T B YOI TR LR AR L

Refuse input by a inversive charger is compacted and densely
loaded into the "DUST SCREW' by screw rotation with the
volume substantially seduced. Totally enclosed watertight
construction of the "DUST SCREW" completely prevents
leakage of foul water. Just simply press a push-bullon switch
to operate the "DUST SCREW and transfer refuse hygienically
1o a collection vehicle for onward transportation.

i

BRSNS Refusa is input by
+ inversive charger
durrper)
&

input refusa is Jored Lo
move forward by automatc
sera 1otation that
continues for a greset e,

3

Tra wuessiva chagar and
screw rotation is sepeated
unbit fulty loaded with
refuse.

@
DUSY SCREYY has
been fully loaded.

&

=

’/ﬂ* - - Refuse iz wansfercd
by drum rotation to

j& f@- refuse cotection

vehicie,

- - Refuss is lransferred
1W‘by screw rotation o
refuse ecilection

-4 vehicla.

4 ” 5"use Lol ecI-Jl (\r
mm{ﬁ: — A7 —*Jz* 1 )
STy N W ;

- 110:;”:&::!
K 3
= P.ecr a‘"'es - ) L f =

mz Push plate scrapes up refuse in hopper.

o___

G (!Qa_@_a )
%Sﬁde: ascends and then stops automatically in order

1o load refuse info storage container.

Dlschatde] iDicoharocTl) ﬁﬂ%}

Type .| XRf(Selectod fioof disposal type) _ | XPirehse ohulatd) | " Type 1 XiF(Selected fioor disposal typs), XU(Refuse chule tyre)
[Ndexaty] 6 | 8 [0 [12 [ 1416} 18 {w]f2e[2s)] fowacaany] 6 | 8 J1o[ 21w [1B][1w0]22]24

Car'uqn 'pF ca Focard Lo

)
“'X}n.'.} !-1 B!:»l“e}lcm l lRecrablel sla-ka.."q
28] I.
””” T -_A-_;'E_Aj YJ g

B Continuous operation is available, ft 1 Y Unit - mY
lSpecmcallons 5‘ ; h L By e g
| Type CNAT-53L | CNB7-53L . Lo e - e s A O S Wi - , sy
[Overaltlength 3960mm o e : {
| Gverall widh z6iomm M Specifications ] o £
Overall height ~ i680mm | Type NBP12-51 | XBPi2-50 XBP17-50 e
Conlainer weight 1670kg g Mefod ol corgactig | Plate bype Plale ypa | Plate type ‘ {
Refuse weight T 2,080~2,300kg Slsrtyonmay | 24mifp | 24m/h 45mi/h | 3
Gross weight 3?50“-'4 000kgfconla nes and refuse weight) é Motor outpot 7.5kW ?_{)kw kW Wiscelanenus hoysehold Organic wasle Boltie and can Recyclable;z cart
Container Ca:_l_:g__a_dty 6,3m’ - ﬁ ,Sqﬁﬂgi! e | 03Im' 027m? 0.65m* J’eLSQ cofeclc-r co!leclor co!leclor (Polyethy!ene) Recyclables carl
| Hopper capacity 05m* _ < |Gross weight 1ot 1.8t | _ 33 o) Cpacity] otsz é@& I opainy|0 BT {Potyethylene boby)
- ] e s opaty]  d~8m' [ 4~8m? 8m' | twf:wlmﬂ We JMAWDA |- wh! Apprcx 30k l Tjo.ram30 £ {Copaciy] _08m™ ]
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Building & Condotninium Refuse Handling System

Silent and very fast vertical-wise refuse transportation system which is originated by ShinMa-
ywa. Available in two versions for use at high-rise buildings and condominiums where a
pleasant and comfortable human life can be achieved.

SETIT R A TS b TT O a0 SRR 00 B W3 AN R LR Y o e 1 e el F LRI

B FA N L AR T TR C LRI, i B e e SR R T B D IR AT T na TR

"AIRLIFT* Air-cushionad High Risa Refuse Transport System

M RN AT D ACr T ARES AT R TE ASSCUDTITE W e U T Dt AT L S AR O

A dedicated colleclor (bin) flled with refuse is aulomatically
carried vertically by a pneumatically controlled unmanned ift
at high spced. A system with the inconspicuous amenities.

1

!

=53
%

Wik
1’-‘ &

it
ror

M Specifications

-

oS
E’\d

900X900mm

Verticatl chute
Collector (Bin) size | 625x625 x915mm o
Col'ector {Bin} \ma;ght ”“-35kg

Collector (Bin) capacity | 200 ¢ S
M;m_rm;n refuse v.etghl 750kg
Cage sue 865X 865X 1600mm )
Cage weiéiﬁ 60kg o
Pascending Speed s5m/sec
Ascenau_r;é ggeed 1 Sm/secizﬁd | o
Control air volume 100m’/mm
Drive unit (Ar blower) | Approx 15kW o
Melhod of conlrol | Adomate eoeration by se;g_\ tal c&mgl'er |

l'CYC!.E PORTER’ Elevator Type Refuse Transpor Syslem

I IO T TATUE BT TR T 3R RS O PO R AU PR RO B DY

A coflector filled with refuse is automatically carried up and
down by a dedicated elevator at high speed. A system that
substaatially reduces the time to move the refuse downstairs
for disposal.

2 i d ]
_ - =k
' ﬂ(mﬂeﬂa‘a -w)

®efuse is input to collector
through throw-in hopper by
residants or personnel in charge

of collection.

TETY T

Fla'us«: S ag P
hand‘lmg e pmant )

AR "Mn’ngz. ;

.Goilec!or is aJlomatrcally
mounted onio the dedicated
elevator and goes up and down
as necessany 10 the calling

fioor.

M Specifications

- | Load capacity ___| 300kg ) T

5 [ Speed ' 60m/min o
g Method of control - | taverter control

i [ Dedcated ooliector glevator size i,OCpX1,000X1.500mm

Motor - | 7.5kW ) o

& Disposal opening - | Capacity : 30 ¢ {fixed volume)
g 3{Ootector B capooty_| 4004 -
3,, Collectot (Bin) size 700X 700X 850mm

o bata Boo\

P LR

An innovative refuse collecling system with vacuum type refuse collection vehicle originated by ShinMaywa.
A desire that refuse can be disposed of at any lime and moreover the residential areas are thoroughly free from
plles ol refuse which are complelely realized hy ShlnMaywa

“TECHNOCUUM” Refuse Collechng and Transportmg System

Refuse can ba disposed of by residents at any time through a refuse chuts or outdoor
post type throw-in hopper regardless of the designaled date of colleclion.

The refuse in storage in an undetground storage tank is pneumatically transferred to
“TECHNOCUUM® Vacuum type refuse collection vehicle by vacuum power.

Totally enclosed construction of the "TECHNOCUUM™ satisfactorily prevents
emission of foul odour.

Throw-in hopper
{Post type)

’Reiuse Chute

Size | 400mm dia,
Throw-in | Size : 250mm><200mm -

Malerral siam'ess steel
hopper

| Contro1 volume type

.Dockmg station o
V750 % D480mm X HI, 154enmWhen opened)
_. Hi07daamiWhen closed)

Size

@Refuse storage tank

] Verical type | 02 m*~10m?
Hodeontal type 1.707m’~2.0 m
Dust Sorew type | 4.0 m*~16.0 m?

&

Components et gate, Discharge gate, Alr intake, Siencer
@Pipeline
Pipe diameter| 250mm ~300mm ]
Macpipelength | 450m | §00m |
Max comveying dslangs} 360m 400m
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Refuse Transfer Station System

Refuse is first collected by a number of refuse collection vehicles and then transferred to a large-size refuse
container transporter at a refuse transfer station for efficient onward transportation.

Schematic Dlagram of Refuse Transfer Statton System 7 A typ:cal example of refuse transportation by a contame;_b_aﬂrgg

.'/\‘

] mts_lm;_rmumzﬂuzrm?wﬂnwm L [-Ajggl E}' lEfUSQI - @!gﬁ‘@ e e e F[}&;@dge—' (;Ii’ CUE&]H } @m
(Decdoizs /b ov'ech ! (Hopper stage) [ F/ ; N S

e (2 cnae) N |

{ Cur;laﬁner EK'D

e e N R I FATECERTON

itru a Rl it

S o _ (_lntanaJ:m L IT =" .—;j;_:i_: [_ ;E'__f
N SRR A AR o e o g : ; =i oo r—) Moo
- : * —<- Wign Q*bf'd‘;:hw Rztuse coilection vehicle (E.ﬁicfabm R —)///"j _I %)_l' ] AL ‘jﬁ;_';%{;__; Iil‘lﬂl} ______ '] e

Deodori2erfdust colfecion

‘Yf}’-. Eii ““Jv STy
+ "ﬁ*"'ﬁ"L (‘""“..

_JJ

A e

"31-' EL RS ARt
Air antaka hood
.

...b‘

( @( la nor mo@ @:ﬂa.w sTyage ae ) ((Eontafner ba.'ge )
ORafuse loaded wio refusa
coi!;clion vehicle anive al refuse Feed:ng @ﬂp&-ﬂ ‘|S’orage} &chaqe, e e ‘-'*flShi;ping}-%ﬁ et b destiralion |

ranster station. The refuse is

discharged into hopper alter
measured by weightridge.

BAefuse inpot to hopper is € Containers fully loaded (3 Fully ioaded conlainer
then compacled and with tefuse are carried out barge depart for disposal
densely loaded into by gantry crane and site being pushed by a
container by compactor. {oaded onto conlainer pushee boat.

Larga-siza r2%usa container
transportation vehicle

{ARM-ROLL” rck )

4
e B R TR ﬂ Oepaiting of re.‘usej

QWeighbridge 9 nput hopper Ooeodmmg ) su.-bba &g pﬂe'rl O’Jompacior OContainer Stider
to remove odout Bom refuse to compact refuse and densely load 1o @ifciently and sdomatcally

12 measure in-coming rxfusa :
i nia cortaines transfer contaimer

Iass

B iydrautic power unit §Cleaning davice
1o wash off refuse stk 10

Qlarge-size refuse conlainer eéeba! :)ntrol mor‘n- S L
transporiation vehicie o contral and check the syster C e 8 " Refuse Relay Cenier, tkoma C“y




Data Book

"TECHNOSORT” N_onsdestructive separation type recyclables gql!ecling system

Combustt?es for omraard Yranspinlaton.

Our advanced techniques make it possibe 1o recover only wellselected recyclables
from waste on an elaborately investigated cost/performance basis. S S

with compactor

Secondary manuat soder
{for plastic botties)

Atuminum ahoys

Corrugated cardboard baler

Aluminum alioy separator

Discharge of incombustible residue

Rotary drum type matenal sorter

Primary man;al sorter

{for codfugated cardboard and botiles)

Asrival of refuse

A variety of usable materials still contalned in
household refuse and non-industrial waste that
should be recycled to recover resources.
Nonetheless, the old style recyclables
separation and collection work has been carried
oul very inefficientily in an unsalisfactory
working eaviconment to date.

This is because such time-consuming wock has
been done only manualiy,

A good combination of manval and avlomatic
sorting process used in our “TECHNOSORT"
Non-destiuclive separation type recyclables
collecting system makes it possible to
efficiently recover usable materials from waste
in a very favorable working eavironment with the
collecting rate/quality/operation costs well
balanced among them.

This system offers an elaborate method of
collecting usable materials at a low cosi thus
facilitating wastes-resources recycling.

s

Fesrous metal

Botties

{Features}

# Processing capacily is 20 ton/hour. Highly
purified usable materia’s are recovered at an
excellent collaction rate thereby increasing
the utility vahuo.

% Combustible or noncombustible dried wastes
which are not in need of being crushed
befocehand are suitably applicabla to this
system.

% Tha envitonmenta) impact such as emission
of noise or dust ara reduced because this
system is a noa-destructive type.

% A combination of manual and autormatic
sorting process makes it possible to
substantially reduce energy consumption.

4 Fach equipment used in this syslem has a
long-standing proven record of operation in
the industry.

* 1 is possible (o dasign an all-round
integrated system to fully meet the plant and
equipment investment plan taking into
account each requited working process in
detail.

Inpit hopper

Ferrous metal press

Piastic boltles

Arrival of refuse

PYC boltle separator

Aluminum
alloy press

Destructive separation type recyclables collecting system

Hard-to-handle bulky wastes are crushed into pieces

for smooth collection of quality metal resources.

PVG bottles

Psimary magnetic separator

Rotary screen

Aluminum alioy separalor

in this system, bulky wasles like fumiture,
household electric appliances, bicycles, elc.
thal are usually difficuit 1o break vp in a minute
are immedialely crushed into pieces thereby
facilitating efticient collection of metal
resources.

Qur deslructive separation type recyclables
coltecting system is a fully avtomatic system
that consists of a compact veslical-wise
operating crusher and a rotary screen, a fong-
standing peoven combination widely used in the
scrap metal recycling industry.

The crusher is also easy to inspect and
maintain, especially regarding wear of the
mechanism, the most Imporiant point fer long-
time and stable operation of the machine, and
moreover easy to sel up the grain size of the
materials to be crushed to a predetermined size.

Secondary magnelic separator

Discharge of incombustbles

&
X

Combushbles

Aaminum alloys

{Features)

% Since the boltom section of the vestical-wise
crusher is cone-shaped, crushed materials
have a high bulk density and unifm grain
size thereby effeclively facilitale wastes-
resources recycling.

* A rolary screen with appropriale meshes is
included in the system in order to more
elficiently separate ferrous metal, aluminum
alloys, combustibles and noncombustibles
from wasle.

% Auminum alloys are properly collected in this
system by the use of the eddy curent
magnetic field.
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Combustlble refuse can be lurned into fuel A ded|caled boiler
is used to burn the derived fuel and effectively recover heat.

To date, most combustible refuse has been
incineraled into ashes with the energy seldom
recovered in tha incineration process.

Our refuse derived fuel preduction system/
refuse derived fuel fired boiler system first
poduces powdered or solid ROF (Refuse
Derived Fuel) from combustible refuse which
can be slored for furither burning as fuel
el{ectively to recover the heat. This systen is
intended o serve as a new energy source of
tomorEOw.

A compact, dedicated powdered-tuel fired boiler
is exclusively used to bun the powdeted RDF.
in this case, the most efficient heal recovery
rate is available.

{Fealures)

—Refuse Derived Fuel Production System —

% Combustible refuse including garbage is
tumed into powdered or solid fuel Lo fully
meaet intended uses or purposes.

% Lime is added to the RDF to remove chionna
from it and moreover (educe the combustion
load imposed on the dedicated 8DF-fired
boiler. In addition, since the time has an effect
on pieventing decomposition, the RDF
containing the lime can be stored for a long
time.

# A powdered fuel firing bumer, an enesrgy-
saver, is used to heal up a dryer.

* RDF is available eithers in a powdered or solid
form.

<{Fealures?
—Retusa Oerived (Powdered) Fusd Fired Boller System—

*Energy i3 recovered in the form of high-
pressure steam.

% This system 15 used in many ways such as to
supply process steam, hot water, or to
genefale power,

* A compact, dedicated
powdered-RDF-firing
burner is used (o inCrease
efficiency of the system.

fuel storage

Steam boilar .
Powdered

Input hopper fued burner

Data Book

3 Jo such usSes as process steam

at factories or staam turbine
power genatation, elc.

Bag liter l

Quantity feeder

LN
Steam superheater Cyclone

)~—-— 7y,
] ;_ ’
. . B e
Lime fead Cyclone
- Magnetic e ee & Cyclone
Cyclona separator e =3
B
} &R
. Onyer 3 Vitiating
Combostibla — — SO Kneader sereen
refusa H . Cuantity feeder - AT Beiihon e
Vehicle bay Pit room Matat detactor Magnetic — Ouantity feeder § d buel prnrg
[___> - ' * Primaty stwedder  separator Powdared fuel bumner i4 __f I Pondered fue Solid fuel
_ Weighing machine 7 %, Discharge screw 4 @@
(=] 50| Conveyor % X
fnput hopper /——"a = Packing PN e Cr ety

RSP

Reanoal sosting
conveyor

VWeighbridge Charga conveyof

Incingtation ashes & -
othe: materials

~ ADIon Comveyor

Ash Tile Production System

Incinerated ashes and slags, merely dumped in the past at landfill
site, have been turned into colorful tiles for a wide variety of uses.

Hard-to-handle municipal refuse and sludge
incineration ashes have caused many problems
concerning lhe intended longer use of the
existing landfill sites and Moreover conversion
of them 10 harmless places.

Our ash tite production system utilizes the
limited resources more effeclively by producing
a new lype of building materials like ash tile by

Traveling crane with bucket
E———

tnput hopper

mainly using such ashes,

The basic production process of the system is
almost the same as that of an ordinary tile
production system except thal this system
features a new pretreatment, mixing ratio and
continuous buraing so that incineralion ashes
and industrial wasle (3ludge, casting, melal,
glass, etc) are suitably used for this system.

AWA

N

Storage bay

¥

Rotary dryer

i ‘ Hf Vibeating mill

c@ﬂé

V-bratmg 5Creen

Materiat weighing

Material hogper

waA |

Kneader

Secondary crusher \enler/pcl'ehzet Weighing machine Trarsportation of fuet
{Fealures} {Features)
—Ash Tile Production System— —Ash Tile—

#Only such wasles as ash, sfag, glass and a
small amouunt of clay are used for kife
mateiials.

*Tiles with less burning shrinkage and with
accurate dimensions are produced al a low
cost.

% Materials with high moisture content such as
sieved sludge o quany sludge can be used
directly.

+Colors and sizes are at customer's nesds

* Bending and compressive strength are equal to
concrele products.

*With its porous structure permeable to water, the tile
hardly allows rainwater lo gather on it Yet, on the
other hand, the tile has a water holding property and
by making good use of it, an anti-slip pavement can be
constructed thus conirbuting to a cedain extent
toward preventing the global temperature rise.

*The tila is easy to insta’l because i is karge in size
available either in 300X 300mm or 500 x 500mm.

(Usable Materials)

* Municipza) refuse incineration ash, shudge incineration
ash, glass pieces, blast furnace slag, moiten slag.
china chips, concrele rubbish, volcanic ash, waste
casting sand, and other types of incineration ashes.

Permeabie

Ashple 15 waler

Glazer Keln

Inspaction & transporiation

.
M ‘@L, Vv e J RIS o imr myceg
- ' 5 e
| ) i ¥l S Lo B

ioader

v

)
.

-C
Lo
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- $M Fermentation (Fast Composting) System

“Bacillon Z” changes organic waste into odorless, quality compost and
livestock feed in the process of high-temperature acrobic fermentation.

[ Composting System ]
Qur SM fermentation {fast composting) system
changes organic waste such as meal leftover,
wasta vegelables, bony parts of raw fish inlo
odourlass, quality compost. A fermentation
totary drum (bio-drum) is used in the system to
change the waste materials into fully malured,
odourless, quality compost containing only a
small amount of impurnities through the high-
temperature aerobic fermentalion derived fiom
our unique function of the cotary dium, with
several kinds of bacilli complex, the Bacillon 2,
added to the materials.

Metal deteclor

(Features>

% Since foreign matler are removed from the
fermented product (compost) by using a tolary
screen after the compost has fully been
matured, only a smaller amount of impurities
are contained in the compost.

% A high-temperature fermentalion cendition is
soon achieved in the heated aerobic
fermentation system. Accordingly, emission of
odour often found in the anaerobic
fermentation hardly takes place.

# A high-temperature fecmentation has
sterilizing and decomposing power by itself
thus producing futly matured compost of high
quality atmost always.

Ferment bacillys feeder Maoistura conlrol device

hanual sorting conveyor

Aging tank

l Y } [; E Weighing machine ‘ Fermentation rotary drum
e - X 3 P ———p————_ {Big-drum)
M

{Matured Compost)

The fully matured compost is such that organic
subslances contained in it are no Jonger

barmaful to the crops.

The figld soit over which fully matured compost is
applied allows for a gronth of those organisms which
take the compost as their nutrient. These
microorganisims acl 1 oodubize the soil and to Jran
water well white holding it well. The pores formed in the
process of nodulizabion senve as a heat insufalor. As a
result, the compost makes a cultivation field highly
resistant to a dry and/or cold weather. And it conlinpes
working on crops for a lang period.

Data Book

[ Livestock Feed Production System |
Livestock of pet feed has been produced from
food and foodstufl leftover in the process of
high-temperature fermentation completed by us
based on our unique know-how acquired in our
development stage of the systenm.

The fermented feed decomposed at a high
{emperatura is especiatly digestible thus making
livestock oc pet droppings less smelly.

{Livestock Feed Production Process)

Scrap wood carbonizing System

Waste or unused limber and wood has been turned into charcoal
almost inslantaneously in this economical self-burning system.

Waste or unusaed timber and wood produced
from a building conslruction site, wooden
crates, lumber mill waste, thinnings, drift timber
and wood of the like are mostly bumt or merely
dumped at a landfill site to date.

Our scap wood carbonizing system enables us
to recover resources from scrap wood in the

Charging Conveyor

Tirmber & wood wasle

>

form of quality charcoal and wood vinegar
through an extraction process.

At present, superior characteristics of the
charcoal are recoasidered again in such sectors
as soit improvement, water purification, bumidity
control malerial, etc.

{Features}

%A olary type carbonizing system produces
qualily charcoal atl high speed. This is
because the wood chips are heated uniformly
and rapidly in the {furnace.

% Using an economical self-burning system, this
syslem is a fuel-saver.

* Easy to operate. Only mameal setting of
cabonizing time and temperature starts the
subsequent automatic control of the system
and then stable produclion of gquatity
charcoal,

* This system can be operated continuousty or
intermitiently as necessary 50 that any kind of
timber and wood waste can be used for
materials.

# In addition to the timber and wood waste, it is
also possible to use fowl droppings, bean-
curd refuse, coffee grounds, and the hke.

Rotary carbonizing fuinace
il o B BN st Bt

Dhschargs conveyor
with conling system

Charcoal

«Bacilion Z» T s R IR oiin THNINS p NUNNY Sg
Bacillon 2 consists of five kinds of high-temperature- g £ -
favorite acrobic bacih taken out from Lthe Bield s0il by ;.; 5 % E
ShinMaywa staff in a rescarch and development project o J;! g E* & -§
carried out under the guidance of Prof. S. Sakai and Y. b 'E g =} -] e E‘
Kubota of ShinShu University. Thase five kinds of i R g g g =
bacteria, the bacilli according 1o the Bergey's E 1R 4 ] < ®
classification, dramatically promote fermentation of the o g & | % E
organic matter and therefore wo named it “Baciion Z° g T E £ E
The Bacilion 2 is availabla in powderad form thal ailows w E w g =
for storage for a long time. 5 — — — t— -
§

Ageing housa

thput ho NF ]

nput hopper

/_‘D Transportation of Compost
, é if ——
. ; Ageing bay Rotary scegen Compost storage bay
Primany ageing chamber (Secondary aeing chambar

{Intended Uses)

—— Soil improvement
F—- Waler porification
Charcol  |— Homidiy contool material

— Livestock feed additive

" Snow meting

— Substtule for
agrcultural chemicais

mlmidllllu'li:!ata;

Aotary carbonizing furnace

|—— Encourage rool growth
Wood viregar
-— Deodarnizer

L— Piomote fermentation of compost

Exhausl gas (1o the atmosphere)

Condenser

Pump

Fan
{8)
NS

L A

Storaga tank

Burner

Wood vinegar
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Wastes Integrated Wastes-Resources Recycling System Recyclablos
Hobsehold Was!a o — e
lendustria,l Wasta Steal can,
Non-dastructive Separation Type Aluminun €an,
ONRRTSIC AT ) - | Ghass,
Combystitie Wasta Recyclables Co!!echng System = H:.; pottle
Paper, Wood, Plastics, e -]
Garbaga, ste. R -
; Destructive Separation Type Ferrous metal, []
NSQW@WSS'Q Recyclables Collecting System Auminum alloy,
S{eel can, Aluminum ii-h-

tan, Glass, China, elc

XL 'r

Combustbla refusa

Furrntua I-bu.se-l‘nld
eleckic appliances,
Bicyclg, etc.

.............

At ~conditioning
Steam g 8- o v s i
Powier Generating System

Electicity
il S

" Ingustrial Waste
Timber and wood waste,

{ Ash Tile Production System i

Organic waste, Fowl droppings, Cow dung, efc.

Sorapmela! YWagte nubber,
Glass, China ¢hip, Wasle

SM Fermentation(Fast CompostingiSystem

plastic;  Wasta, bwid’mg Wasta building materia), timber and wood wasle, elc.

T

Cormpost,
Livestock feod

malorial, V-aste ‘threads,
Waste paper, Fowd diop-
pngs, chdmg atc.

AT a5, S S R SRR

As a company dedicated to shaping the living
environment of the fulure, ShinMaywa has
been developing our innovative human- and
society-friendly technology in terms of the
waste disposal system, water treatment
system, parking systlem, and others.

Based on the know-how acquired in such
processes, we have recently established an
all-around integrated system that comprises all
necessary refuse disposal processes from

1Scrap Wood Carbonizing System I

Charcoal,
Waood vinagar

|3 3 e, Jrnbr et

collection and separation to wastes-resources
recycling.

Customer’'s satisfaction is always the crucial
kay for us. And in the light of achieving a
bright, harmonious and prosperous future and
society, the environmental impacts should be
teduced to the minimum, This is why our
system to produce valuable resources from
wastes which is highly recommended.
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Wasltes Integrated Wasles-Resources Recycling System Recyciables
Lt et
R e
NorRIIdOS i- A R e - Ser e
PPNV KRR . ; i S
_! — oy Non-destructive Separation Type | T
Combusbb’e Wast i .+ Recyclables Collecling System o
aalia e bl oy
Frapr, Wood, Pl Ao Ah L '
Gabage, elc H [ P . .
T | [ Destruclive Separalion Type —_ ey
; w{m;;;‘.,ge’;qase N | | Recyclables Collecting System A Ay,

Stect can, Alumaoum
c,aﬁ G‘\ss Chma eto

ol mIA AR

1
|
1
i

i

Bu!ky Wasle }
Furniture, thouscho's |
electic apphancas ‘
t| Bioyct

Countuistin'e rofus:

fusg ar

, et

R ERIR T AR

" DRI L T S IS RN A AR

£(Solld fugl & Powidered fuel)

rhE A

el
ERAED,

S J Belust Deived ol frdd m,efs s‘en
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As a company dedicaled to shaping the living
environment of the future, ShinMaywa has
been developing our innovative human- and
society-friendly technology in terms of the
waste disposal system, waler lreatment
system, parking system, and others.

Based on the know-how acquired in such
processes, we have recently established an
all-zround integrated system that comgriscs all
necessary refuse disposal processes from

colleclion and separation to wastas-resources
recycling.

Cuslomer's satisfaction is always the crucial
key for us. And in the light of acihieving a
bright, harmonious and prosperous future and
sociely, the environmental impacts should be
reduced to the minimum. This is why our
system to produce valuable resources from
wastes which is highly recommended.
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