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Summa ry

The Government of Indonesia attributes high priority to the
introduction of a programme for the recycling of organic wastes with the
aim of improving environmental hygiene and promoting energy production
from biomass. At present, Indonegia rarticipates in a FAD regiona)
project RAS/75/004 - Improving Soil Pertility through Organic Recycling -
which is mainly concerned with on-famm techniques ior organic recycling.
However, an imnortant aspect of organic recycling is the production of
fertilizer from urban solid wastes (composting). The Governmment has,

therefore, confirmed its interest to set up a Naticial Composting Programme.

In the following report, an assessment and evaluation of costs and
benefits of a National Coumposting Programme is made., For this purpose,
a general survey of collection and treatment methods of household refuse
currently practiced in Indonesia is carried cut. In addition, data has
been collected on the composition of Indonesian household refuse. The

results of this evaluation indicate that

a. waste disposal and collection facilities in Indonesia need
considerable improvement,
b, the high content of organic matter ir Indenesian household waste

makes it very suitable for composting.

A quick survey of Indonesian soil chamacteristics furnished the
result - in agreement with the Indcnesian govermmental and agricultural
authorities - that soils are only partly of fertile character and that
there is a geneml lack of organic material for most of Indonesia's

cultivated soils.

For the assesgsment of establishing a National Composting Programme

in Indonesia, recommendations are submitted, which include

a. design and cost estimate for two different types of compost plants
(industrial and pilot plant: selection of site, list of equipment,
maintenance and repair procedures, training of personnel);

be pmarketing activities for compost sales and application in agriculture;

Ce financial and administrative arrangements for waste collectior and
compost plant management;

d. investment cost appraisal for the National Composting Programme

rovering two five-year periods,




1he lasy pari of ihe reposri ceals wiik ike coupleiiozn cf ihe

Jekariz COmpost piant &nd wiih ithe ircutie-shooiing of the plantis at

[

urabaye ané medzn.

For the plent at Jezkarze which has been waiiing for 17 vears o be
put inic operstion, an arrangement wiih the manufazciurer ¢f the plant for
its completion 1s suggesied. In 2dciticn, & solution tor the legel sialus
of ine plant regerdéing ownership and adminisiraziion has 1o be found.

L1 ithe compost plaxnis of Sursbave and medan, it wes found that yeild
ané zuelisy of compost was far itoo low. Alsc, frecueni treakdowns wer:
czuseg¢ due ic lack of mairnienznce ané spare paris. Therefore the plants
were running 21 & loss. However, minor modificaziions shoulc imyprove ihe

compost cuelity and yielcd. Wiih moderzie invesimenis ihe composi production

rate could be increaseé iwo cr three times.
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1.2

mtroduction
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Criectives

The {oliliowing reper: is a summary cf the findings of & itwo-month

assignment of a UNIDC experi in Indomesie in 13EC. The ctjectives

2, to elahorzte z detailed scheme, in severzl phases, for
city wastes composiing that can be a24cpied at the major

cities of ihe couniry, by determining the best standa=é
piant design end process, czpacities, locations, arrange-
ments for local fabrication cf eguipment, repeir and
maintenance procedures, irairing of plant cperators,
distridution and marketing of compost, and finencial and
adrinistrative arrangements for wasie ccllection and compost
plant operation; and to assess the costs and benefits. of &
national composting programme;

b) to participate in a na*ionzl semirar on organic recycling
and city wastes composiing;

c) to advise Indonesian authorities on the completion of the
Jakarta composting plant;

i) t0 advise Indonegian autlorities on the trouble shooting

of the plants at Surabayaz and Medan.

.5
History

Considerable effort has been made in the past on natiomal and inter-

rnational levels, for the improvemen: of urdarn solil waszte management

ocal Govermmenst of Jakartaz had & survey for solid
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waste manzzement carried out by the Envircumentzl Insiitute of Jarar
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P.P.M.P.L.) which recommended Jakariz sanitary landfilling znd an
ircinerziion plant in the cenire ¢f the city.

Stuiies were zlsc preparsd Tor Surateyaz, Medan, Sandung and Semzrang ty
encineerins companies such zs (amp Dresserd McKee Intermational, 3Bosion,
USk, ani Bumn ind Mclormel Zngineering Co. tegether with Trans isie
Tngineering Associztes Inc., under the zuspices of the FKinistry of Public
Works. Results of this work provided afier 15 months by six engineers in
187€ were itc recommend sanitary 1an2fill ani refuse cclleciion by lorries
with compasiing devices. The cost for <his research had been partially

paid bv 2 loan given t2 Indenesia by the USA.

The Worlé Sank, witkin the framework of the Kampung Improvement Programme

(& programme for the improvement of slums) covering £0 cities in Indonesia,

Y

assigned z loan of US §54 million to Indonesiz's Third Urban Development
Project. US $10 million of this loan should have been allocated for the
purchase of zarbage collection vehicles and tools for Jakaria and Surabaya
oy the end of 1979. At present, most of the World Bank loan is still noi

utilized due to lack of appropriate technicazl assistance.

Other loans came from the Duich Govermment (2.5 million guilders fer Ujung-
Padang, 2.5 million guilders for Medan), while the city of Bandung
received USSR 3710 4 million from the Lsian Development Bank for the

inprovemeni of solid waste management.

2. Foundationg for =z national prozramme for urban solid wastie composting in

Inicnecsia,

In order +c receive information in 2 fast andi economic way on household

refuse management, cuestiommaires were sent dy the expert 1o ithe Nunicipalities
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ani ‘to the Kinistry cf Agriculture's Previncial Extension Services
in the following citiés : Jszkarte, Kedan, Bandung, Solo, Semzrang,
Jogyakarta, Denpesar, Ujung,Baiung. Deta collected in this wey and

during vicits and meetings, and also taken from earlier surveys,

form the basis for this repert.

Urban solicd waste manazement ancd solid waste characieristics in

Indonesia

. Urban solidl waste ccllection and disposal practices currentlv aoplies

in Inionesiez.

-- -Me mosi common method cf wasie haﬁiliné and removal in the main
cities in Indonesia is still he storage of refuse aicng the sireel or on
specizliy assigned intermecdiate dumping sites resulting in a random
riling up and spreading of refuse over the area, Rarely are containers
used for the siorage of waste, like in Denpasar, Solo, Serzrang. In
very few cases have these containers a metzl door cr cover. The inter-
mediate dumping sites or iransfer siationt are usualiy large enough to
allow wnloading from caris, benaks (2 three wheéled bicycle with a
large basket in the front) ox-carts, and trucks. Bui befcre ihese irans-
fer stations are emptied by the collection service of the Municipality
they usually get overloaded and therefore cause environmentirl problems
such as creating a2 public eyesore, omitting bad odours and préviding

a breeding place for flies and rats.

The ecuipment with which household refuse is normally collected
in Indonesia consists of:
1e-- Carte 5 e.g, in Jakarta 2,793 of these carts are in use -nider
Funicipel or private ownership.
2. Open trucks ani trazilers with capacities ranging from 6 to 12 m3.
i, Collection lorries wiikL compacting devices having capatities of
upto 18m3; only a few o0ld and outdated models of these lorries

are in use.

Te ccllected solid waste is deposited on dumpings places outside
tre cities, dut some<imes on dumping sites in the centre of 2 city
(Jakarta). The general problem now 1s %6 find mew space for dumping.
Lithouzh tulldozers or machines with compacting devices operate on
some larre dumping sites, sanitary landfill is practicalliy never
practiced in Indonesia and only two compost planis.(Surabdayve, Medan)

exist.
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2.1.2 Nimicipzl refuse characteristics in Indonesia,
Tre composition of solid weste - mainly determined by itis origin
I3 .. L. o - .. , _ . . o . .
(residentizl, admiristrative, indusiriel, market, slums) - is 2n important
factor for wasie disposal and processing. The nigh proportion of organic
maiter present in-~ihe refuse of trorical countries such as Indonesia
makes such refuse mosi suitsble for composting (Tabs. 1 and 2).
- T Paris Habet Conaizry | Jakartizs
¥inter  Summer
Dzily production of garvage
per casitz kg 1.0C 1.1C C.35C C.40C C.5650
Density C.08 C.™1 0.35 0.30 0.3C
Humidity % 29 32 (33 €3 61
Thermal value ¥cal/kg 2,00c | 1,75¢C 98¢ - 962
C/¥ ratio 38 a5 21 23 23
Fermentitle components’ 32 35 70 80 82

Tah,1 Characteristics of household refuse in various cities
Jakarta Denpasar
Glasses, china eic C.24 1.00
Baper,cardboard 2,33 3.00
Rubber, leather - 2.00
Plastics L.4C £.00
Netals 4,71 3.00
Tarih,rubble, etc. c.85 -
Textiles, razs 1.24 1.0C
ool 3.27 -
inimal ani veretzble wastes £1,9% 78£.0C
10¢.ce 10640

92,08

100,00

Ta.,2 Average composition of urbven refuse in Indonesia




Organic material
Paper and cardboard
Textiles

Plastics

Glass

Metals

Rock, soil

Miscellaneous

Total

- 11 =

High

Medium

Markets Commerce Income Income ?é::;ung)
Dwellers Dwellers
86.77 81.74 88.68 77.21 8l1.79
1.84 2.67 1.57 2,52 1.86
0.16 0.84 0.48 3.87 1.02
3.64 4,55 1.54 3.23 2.22
0.16 0.11 0.41 0.39 0.61
0.87 2.92 2427 4,48 6.41
0.67 2.95 3.19 3.32 3.13
5.89 4,22 1.83 4,98 2.95
100.00 100.00 100.00 100,00 100.00

Tab, 3 Jakarta refuse composition (According to Jakarta Market Authority)

Only minor changes in refuse composition, for example, in paper and

plastics content, can be expected in the coming years.

Since humidity tests for household refuse samples in Indonesia have not

yet been curried out, the following figures for water content and thermal

value are comput-~d by referring to figures published in the literature and

applying them to the respective refuse compositions. For Jakarta the follow-

ing results are obtained :
kecal/kg dry weéght. If the water content in refuse exceeds 65%~70%, mainly
during the rainy season, there will be problems with the composting process.

average water-content 61.38%, thermal value 962

Due to low paper and plastic content the average density of Indonesian

refuse is relatively high:
~ household
- markets

0.3 - 0.32
0027 - 0.29

(For comparison, the density of refuse nf western industrialized countries

is about 0.1)

At present the quantity of waste produced daily and collected daily in

the major cities of Indonesia (Tab.5) is suffieient to provide a continuous

supply £+~ a pilot

or

even an industrial plant for composting in order
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Table § Composition of refuse at Semarang
(from Burns and Hchonnel 14(06)

1976
- < >
Domestic Market Cqmbined
refuse refuse refuse

: Food 41.3 51.5 44.3

- Yard waste 41.6 31.6 38.6

Paper 9.0 9.1 9.0

Cardboard 0.1 0.0 0.1

Textiles 0.8 1.0 0.9

Rubber and plastics 2.0 0.4 1.5

Wood 2.4 1.0 2.0

’ Glass 0.0 0.0 0.0

Metals 0.1 0.0 0.0

Rock and soil 2.9 5.4 3.6

Total 100.0 100.0 100.0




Projection 1980

I:mestic Market Combined
refuse Yefuse re ase
38 49 41
35 28 33
15 12 14
1 1 1 '
1 1 1 .
2 1 2
2 1 2
1 1 1
1 1 1
3 5 4

100 100 100




Tib.H Quuntilies of daily refuse genevation at different cities in Indonesia*

Population

Amounts
- in
- in
Amounts
- in
- in

Average

generated
cu.m.

tons

collected
cu.m,

tons

density

Amount refuse
generated
per capita

- in

- in

cu.m.

tong

*  data were provided by
and for Lemarang from Burns and McDonnel

municipal ities; for Surab:ya data taken from Camp, Dresser and Mc.Kee

Jakarta Jogya- Den- Surabaya Semarang Solo Medan Bandung
~karta -pasar

1980 1980 1980 1975 1976 1980 1980 1980

6,081,963 380,000 320,000 2,500,000 737,000 450,000 630,000 1,300,000
13,311 742 546 5,000 894 700 2,490 3,200
3,994 270 191 1,750 298 224 797 1,024
10,795 435 273 1,029 260 2,100
3,238 157 96 360 83 672
0.30 0.36 0.35 0.35 0.30 0.32 0.32 0.32
2.19 1.95 1.71 2.00 1.33 1.73 2.46 2.46
0.65 0.70 0.60 0.70 0.40 0.55 0.79 0.79

(Y]



tc start wp the Katiomal Composiing Programme in differemi cities. If

wastie gensretion should be faster than whai compesting facilities can

"

cope with, the excess refuse can be discharges on saritery landfill sites.
The low thermzl value ¢f the Indonesian wastes nowever does not favour tihe

adcption ¢f any incinerziion process. '




During the expert's mission tc lnaonesia only Java, Koerih Sumatrz and
Bal1l were vis:itec. Necesszry iata"gas collected partly from lizerature
tut mostly wiih the help ¢f guesilionnzires handed over to the Kinistry of
Agriculture’s Provincial Extension Services, who forwarded ihem, amongs: otners,
¢ the agricultura: Services of Jakartaz, North Sumatrz, Bandung, Sclo, Semzrang,

-
-
Jegyakarte and Ba.i.

Aitnough Indonesiz belongs to an arez of high volcanic activiiy soils
are on.y part.y cf fertilie character. Por exampie, in West Java with the liarge
piain of Jakarta and in North Sumatrz, the prevailing acié results in poor soils.
The reasons are that veicanic ashes barely reach these areas; climate alisc .
has a negative infiuence on soii quality in that severe ercsion is caused by
heavy reins ani rivers which carry away large quantities of humus soils into

the Java Sea.

2.2.2 Protiems cf crganic material suppiy for Indonesia'’s soils.

a) All institutions for agriculture (Food Crops and Estate Crops Divisioﬁ
of the Central Government, Provincial Extension Services of the Ministry of
Agriculture, Soil Research Institute in Bogor, Agronomy Research Institute,
Bogor, etc.,) interviewed during this preliminary assistance mission agreed that
there is a general lack of organic material for most of Indonesia's cuitivated
soils and that urgent action must be taken tc develop new sources of organic

material ail over the country.

This was the immediate objective o¢f tnhe National Seminar on Biogas and
City Wasie Compesting, Jakaria, 1 t0 4 July 1530, in the course of which the
probiem of finding new resources of organic material for soi. coniitioning was

extensively discussed by the most competent authorities in the country.

During the first 15 years fcllowing the Independence of Indonesia,
the agricu.tural sector was develiopel by utiiizing a1l avai.labie ferti.izing
cr soil conditioning facilities. Prom 194% to 197Z, the fooi production aeveiop-

ment programme wag carried cut with an intensive use of inorganic fertilizers.,




-
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The resuit of this unbalanced practice was & ¢isturbing decrease of organic

aterial in soils. It then became generally accepted that measures for con-

7]

ervation ané regeneration cf soils were an zbsolute necessity. Therelore,
fror 1372 onward:z, a new initiative was taken to promotie 1inhe use ol & balancec

chemical and inorganic feriilizer.

B) Present availabiiity of crganic fertilizer.

*)  Burning

A very cld practice of burning the soil to improve its fertiiity is

still usei irn some z2reas for rice anid tobacco cultivation.

z) Irtercropping
Intercrepping is the farming practice thzt consists ¢f planting &
sutsidiary crop between rows of the main crop. For instance, rice is
grown between rows of corn (maize), 4 metres apart. After harvesting
the crop residues remain on the land as a contribution of organic
mztter. Such a practice is of common use with maize, cassava, soybeans,

upland rice and peanuts.

3) Green manure
i - Among the atmospheric nitrogen fixing crops, we should
emphasize ''crotelleria Juncea, a very quick—-growing crop
that brings to soil 20 tons per hectare green manure if

cut within 70 to 80 days before flowering.

ii - Azolla ~ especialliy "asolila pinnata" which is the most pre-
valent species in Asiatic countries - free floating crypto-
gamic ferns used in China many years ago, is a very
active nitrogen fixator and a remarkable means of improving
rice lanis' fertility. For Azolla iwo cultivation practices
are commonly used: either the ferns are grown in sma.l
nurseries and then "sown" onto the ricefields for further
reproduction; or they are grown over relatively large areas
as green manure crop in their owu right. As stressed at
Bogor Agrcnomy Research Insitute, 1 hectare fertilized with

azolla orings 100 kg. nitrogen to ihe land within 110 days.

There is & prectice of fertilizing azo..a by means of

cormpost preparei from vegetal matter such as straw mixed




£~
~—

wn

(813

(€]

- 17 -

in dus course into the azcila nursery. (See ziso FAO

Soiis Bulietin, Kec. 41, pages 1 to 20).

Liso green marure is appliied in Ih

®©

form of "Guatemalz grass”

10 some estzie crops such as rubber, tez, etc.

Crop residues
2iYY s =Siadms
Rice, straw and other crop was:es are very commonly used. Fulch pre-
parei with rice straw and cther residues is appiied tc rice ie:as at

the rate of 1 ton/ha.

Terest earih

Forest esrih with goed zumus content is a2pplied to tez nurseries.

Siaugntier-house wastes

Arimal manure

According to 1976 statistics (Asia Bullietin, 30.06.79) livestock famming
inciudes 5 to 7 miliion catile, .2 miliion sheep, 4.4 milliion pigs,

and 7.5 million gocats. It is not toc much for such an overpopu.ated coun-
iry. Animzl manure and dung zre in greai demand all over the country, and
the supply falls far short of demand. On the other hani, manure or dung

app.ication is aifficuit due to transportation protlems.

With regard to the prices of animal manure on the market, Tab.6 gives
some average figures. Szle price is generally in the range of

Rp. 4,000 to Rp. 5,000 per m3 and sometimes reach Rp. 7,000 or even

Rp. 10,000 at some piaces (Medan, Surabaya) where demand is excessively

high.

Raw urtan solid wastes

4s is the case in most iropical developing couniries, 2 relevant pari
of urban coilected garbage never reacnes the respective dumping site.
Unofficial commerce especiaily between market gardeners and garbvage
truck drivers are of common practice in a.il Indonesian cities, S¢
that there is an unofficial market price which corresponds to an unof-
ficial payment c¢f transportation service. According te the pliace and
demand, raw garbage market sa.e price ranges from Rp. 1,000 t¢

Rp. 2,500 per m>. (See Tas.6)




Table o

Organic Soil Conditioners average Sale Yrices at different

places of

Indonesia

Animal manure

Lrban household
Refuse bulky

bargained

Sloughter
residues

Anacrobic
Compost

Aerobie
Industrial
Compost

Java, Sumatra and iinli
Jakarta Surabaya Bandung Semarang Medan Solo Jogyakartaiiinli
p. 10,-/Ko]Rp. 10,000 per cu.m. |per cu.m, per cu.m. |[per cu.m, |average
at farm or }per cu.m, Rp. 1,000 [itp. 5,000 from from per cu.m,
Rp. 30,000 |at the (lowlands)|or 7,000 Rp. 2,000 |Rp. 2,000 (Hp. 5,000
per truck farm Rp. 2,500 jup to to
3-5 cu.m. (mounts) [Rp. 10,000 {itp. 4,000 [ip. 5,000
Rp. 3,000 (ERp. 3,000 Rp. 1,500 [Rp. 2,000 ip.
per truck pexr truck per m,t, per truck 36,00C
2 to I m.t.]3 to 5 m.t| 5 cu.m, per
(papaya, 15 cu.m.
etc.) (Nosoadua)
kp. 5,000
per truck
8 cu.r, or
Rp. 1,000
per cu.mw,
Rp. 25.- Hp. 22.-
to 30.-/Ko to 25.-/Ko.
depend. on h.T.D.C.
quantity (Nosaduan)
(Jayatani)
®p. 17,500 Hp. I5.~ Rp. 16.60 lup to
per m.t. to 40.-/Ko. bagged/Ko [Rp. 75.-/Ko
(nurnia Ye-| Kur.lPelite Rp. 2,500 |(from Sura-
lita to to wark. per cu.m, |baya) to
Gov. est.) pardeners bulky ornementinls
(bapped) and hotels

Chemical fertilizers sale pricos ( Government

TSP :+ Rp. 70.-

60% subsidized prices)

Compound NPK : Rp. 80.-
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Present state o Compest Production in Indonesia - Amounts

ava.lablie ani Sale Prices.

.17, MTraiiticnel compost production

Severzl traiitional installeticns are cperating =t present.

Tne fCoLlOWing €XampieS are worth descriting:

The Ninistry of Agriculture Extension Service Jogyeskarta

#
-

(Kakanwil Deptan Jogyakarie)

Exper:mentzl small sczle installztion operaies on the outskiris of

Jogyekartz City on an zrea site of $,000 sc.w. for marke: garpage processing.’

The process is carriei out under two "2 im X 45 m oper sheds. Kaw gar—
bage is built up in heaps and fermented Ior Twec montihs. - The process is

aerobic. Fermenting material is turned over iwicé by means of hand shovels.
Otherwise, fermenting hezps are sprayed with wastewater from a nearby smail

stream.

Lfter fermenting, compost is manually screencd through simpie screening
frames fitted wiir 2z 10 mm iron mesh ani under-riddle material is manually put
into bags (30 Kg.) for sale. Sale price is Rp. 14,66 per kilc, butbulky ma-
terial wholesale price is Rp. 2,500 per cubic meter deliverei at the composting

site. Overall yield is about 500 cu.m. per year.

Personnel required consists of on.y one foreman and > non-skilled la-

bourers. Compost sales cover the operation cost.

Part of compost is used at the Kanwil Deptan orchard for citrus culti-

vation. Alsc it is demanded by neighbourhood market gardeners for vegetabies.

b) NOSADUA cr Balii Tourism Development Corporation B.T.D.C.

(PT. Pengembangan Pariwisata Baii)

The B.T.D.C. farm is located at the Denpasar South Peniasuia, a very
Peautiful site se.ectei for developmesnt of new tourist noteis. The farm in-

cludes 2 nursery where ornamenta.s are grown.

Anaercbic compost is preparei with garden ani Crops westes as riw ma-

(o

£

eria.s, with household garbage adied. Garvage fron neardby rxampungs is pre-

hai]

errei, Decause it is deemed more suitabie for compost processing. Animal
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manure, if availab.e, is also usei. The process is carried out in rows of
S5mx2m ani 1.5 m deep under sheiter.
Rav materia. is arranged isn the form cf successive lazyers. The mass 1is

Turnel over every Z mcaths and anaerotlc compost is ready for use after

months. Compest density is about 0.75.

o

&7 eStimate ¢f the cperation cost was given: garbage from Kampung
is paié Rp. 51,000 eack 15 cu.m. ani 15 cu.n. garbage yield 5 cu.m. compost.
Stat.e mzaure cost is Rp. 5,000 per cu... so that, accerding to 157¢ evaiua-

tion, the cperaiion cost correspending to 4 tons compost yieid is:

- manpower Rp. 18,000
- gartage ani manure Rp. 15,000
Total: Rp. 35,000

Above ccst price corresponds to Rp. £,000 - for 1 ton compost ready for use.

in comparison with usual sale prices Ball Beach Hotel pays Rp. 25.—
per kile (Rp. 22.-—~ B.T.D.C. delivered, Rp. 3.-=— for transportation) valid
May/June 1930. Since crops like citrus, cloves ani ornamental are of good pro-
fitavi.ity, NOSADUA manager’s opinion is that Rp. 2Z2.-— per kilo is a reaso-

nabie saie price for compost.

c) PT. Jaya-Tani, Hedan (Nortk Sumatra)

"Kompos ~aya" is very traiitionai.y prepared by mixing garbage with

ali availabie agriculture and animal waste. (See aisc chapter 5).

Jaya-Tani worxshop is installed nearby the Medan main dumping site:
Severz. years c.id anaerobically fermented refuse is extracted from the dump
and then manually bl.ended to other znimal or vegeiable wastes. Small quantity
of appropriate chemiczl Fertilizer is aidded. Upgrading process is carried out

at the attached workshop where very simple equipment is implemented.

Jzya-Tani overali production is avout 400 tons per month. We must
emprnasize the Company's owner - and manager - outstanding cleverness. Although
tre plant's operating faci.ities be reduced to its simp.est terms, reguiar
ané wiiform qua.ity dagged product i5 supp.ied that fu.fiis the foilowing

nalytac dzta:

- N Totail 2.4

- P, 2.07
J




- k0 1.6%
- C Orgaric $.5%
- Over riddle p 100 i4.0%

Since Jayaz—-Tani compost szle price, Rp. 25.— ¢ 30.— per kilic is
iess than the price ¢f industrizl aerobic compost produced by PT Kurnia Pelita
a2t tne same pizce (for Rp. 25.— to Rp. 40.— per kilo) it is very well accep~

ted and even preferred sometimes.

2.2.2. 1ndustriel Compost Production

AS regards industrial production cf compost by aerobic process,

refer to Chapter 5 : Medan and Surabaya composting piants.

Surabaya composting plant average yield is 1,000 to 1,200 tons per
morith and compost salie price to the Ministry of Agriculture estates is

Rp. 13,500 per ton.

Kedan composting piant capacity is - thecretically = the same. However,
amcunts available to0 area farmers are smalier, and sale price is in the range

of Rp. 35.— 10 Rp. 4C.— per kilc.
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Recommendztions for selection of the troe, ecuipment ani site for

cemoost plants in Indernesiz.

onesiz

u
g

Two ypes of compost dlants should be considered fer

»

.
i 1

2
rey

(see alse Fig. ife 2).

~

T™he Indusirizl Compesiing Unit

The "indusirizl ti1pe” relates to compostiing plantswuth cenacity
appropriate for the largest Indonesiar cities. -Such 2 wnit will
include one, twc, or nore identical processing lines arranged in

such & way thazt furiher extension could be easily cerried out in

due time. However, ceriain sections must be implemerntied right from

the vegimning. L1l existing, and alsc zli extension of processing

lines must be designed in such a way thai they could be fed from
suitably sized reception pits fitted with approprizte handling
equipment. The same recormeniziion alsoc applies to power iransformer

or power plant, if any. Converselw, the upg aclng sectlon may be shered

oy two or more main processing lines.

The Pilot Composting Plant

The"Pilot composting unit" does not need to process 2ll of ithe City's
generated or collected refuse, because it is designed for experi- ’

mental purpose.

Such a type of plant - with 2 10 tons/hour refuse capacityv - is
quite suitable to smaller cities such as Denpasar, Jogyakarta, Bogor,
etc... The processing priniciple is the same dbut, since the refuse
volume +o be processed is smaller, mechanization is noi brought 1o the

same perfection as for the industrial type wnit.

Some composting plant suppliers advocate noc mechanical shredding
of refuse prior to the composting operation. Howeve-, we do not agree
with this opinion. lic scheme which has to treat substantial quantity
of refuse would be satisfzctory without it. It must be noted that
mojern composting schemes start the operation with the shredéing
of refuse.
411 shrediing esuipment that is designed for specific capaciiy hes
to be arranged in such a way ihat shreidding operation is performed
steadily, without anv clogging or tlocking., Elat conveyor is recemmended

for 2 recular feeding of tne crusher, ani ihe unit is 1¢ de ai-usted
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Figure 1b Industrial Compost Plant, Uompost Refining Jeclion
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- windrows for fermentation

ﬁ“‘f Y S -47
I, Garbage delivery and coarse crushing III. Refining
1 - reception hopper 8 - hopper for prefermented compost
2 - slat conveyor 9 - conveyor
) . . "3 - hammer mill 10 - revolving sieve
I. Garbage delivery and coarse crushing 4 - coarse crushed garbage 11 -~ rejects container
5 ~ whealed loader 12 - fine crushing hammer mill
: I1. Prefermentation :z : zzz::{o:apxrator
$ — shed of iron [rame 15 ~ matal rejectn

IV, Maturation and storagé

16 ~

17 ~ wheeled loader

18 ~

fine compost

piles of compost for maturation
and sale
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Figure 2 Scheme for a Pilot Compost Plant
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in sust. a way that slat conveyor's speed and crusher's rctation speed

are synchronized .

Thus, the shrediing unit - which iucludes both slat conveyor and
crusher - is the basic element for 21l composting plants. It is zlso
the mosi expensive ecquipmenti perti - et least at the pilot plant where

11 remzinder equipment such as : conveyors, sieves, eic... is standard.

z
(See 21sc Tet.7).

4 compost plant should net have 100 sophisticaied 2 adesign. Heavy
duty shredders and oiher equipment must be easily rum, mein*zined ani
repzired, Consumed paris must be replaced in a imple wey and zlways
availadle. Therefore an approorizte stock of spare paris for 2 2 to 3
years operation period is essentiazl right away from the deginning. To
avoid stopping of the plant and subseguent breakdown due to lack of
suitzble spare paris, replenishmen:t of stock should therefore be fore-

seen early enough.

At huge inductiriel composting wnits windrows turning-over should

be carried outl under shecd by means of special windrows turning-over

machines.

At all pilet composting units - to be implemenied wiih lowest cost
and operated at lowest expenses - turning over operation should be

carried out by means of wheeled shovel diesel engine.

After the plani's extension 1is decided - after several years of
successful operation anéd of satisfactory compost sales - new turning

over mechanical devices should be introduced.

Turming over is a 3iodb that must be carefully and logically carried
out - and performed wmtil a suitable temperature is reached., £ set

of bi-metal pluwns .ng thermometers is used for temperature checking.

Sieving ecuipmen: ~ revolving or vidbrating tvpe - must be fitted
wiih apcropriste screen sheets with correct size of mesh. Discarded
material over riddlie - and alsc separzied metzl if there is no outlei
for it - should be collectedby appropriate coniziners or lorries for

transfer to sanitary dumping sites,
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Table T General Chamacteristics for Different 'Iypes of Crushers
‘ Yanafacinrere Bihlar-Miep| Bihler-iapyd Gondard Gondard Rnremen Harzemng Mo, Toldeviachn
- LEK s . oulsT DOV T AP Ao | ne 160071250 BT - nR AR

' Madnl ant type

harner will

hamaer mill

harzcr mill’

[nlst sivd

hammer will

" pereussion

hammor mill

huﬁmﬂr nill

hrapner nill

-2 -

- len-th, £ 1,000 493 60 1,000 2,000 1,250 7to 1,220
- width, &m. 970 800 6CO0 1,C00 1,5C0 R50 790 762
- rotors nunber 1 2 1 1 1 1 2 1
- lersth, mn. 870 430 eco 1,100 2,000 1,200 617 1,702
~ revolution specd, rpm. 1,209 2,960 1,c00 1,000 1,500 1,800 1,520 1,000
- praitiening [ horizoatal |[horf{zeatal porizsntal horisontal horizontal horizontal Lorizontel vertizal
- d:aTater, TR, / / / / / / / /
-~ nui ber 27 teoltl I/ / / / 26 / / /
- Zimmater of disks, mm, 490 315 6se 690 / 1,000 - 60C/€0C/1,CC0
- nesher of dirks 18 9 5 9 / H / 12
~ number of hammors/voter 16 24 24 48, / 32/564 24x2 44+ 10 + 21 4 35
i Greis
~ rarhr of liuce nnne nono noae none 2 1 nene nore
- ausherr of cards per iee anne none nono norne 13 17 nene noze
P Greces
6 bars nonec acaptable edertadbls nona nona adantadle none
bers bars Ay
Lres 20
to 1UU =,
Transnt=nlon V-belt + V-belt
V-delts V-belts direct direct kydrenlie + tydraulic| direet belt
covpling coupling coupling coupling ecupling
 Can<city 20,/49 50/100 1.5/4 /10 . 20/30 10715 9/10 10/12
P cu.m./h cuenne/h n.t./h n.t./h. .t /h, m.t./a. met./he Bet./h.
: v. fretd or )
5% mm. 100 cnor./h
riva ~otor{s)
- nu=ler 1 2 1 1 1 1 2 1
- trpe electr. electr. elactr. oloctr.| electr, elestr, electr. elnctr.
P 120 62/21 100 150 150 to 220 180 2> 125 150

- outru?l,
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Due ito mzinienance and delicate operationzl! problems, we do not support

the necessity of instaliing & rejects incinerator.

Witk the aim of meeiling compost buyers' demands regariing sepzration of
plastics and other inert materiazl, ithes upgrading seciion musti pe irezteé with

attention. The recommended process has the advaniage of allowing ea2sier upsrad-

[=h
o]

g operations, since the material tc be ungradei is prefermented so that
part ¢f its waier content is previously lost. Excellent resultg should be

obtzined using such ezuiovment as : fine mesh sieves, fine crushing hammer
mills and bellistic separztors. Compost upgrading process must be planmed

thoroughly, even a2t the stage of the pilot plant.

b) trrangements for local fabricetion of eguipment

& ranid survey of indusirizl facilities existing in the country

indicazes that a2 part of standard equipment like : conveyor beltis
revolving sieves, etc... as well as hoppers, intermediate parts, and sheet
metzl hardiware, could be manufaciured by Indonesian sub-contractors. Standard
érive motors up to 20 or 25 HP are available. Nevertheless, gear motor and
also drive motors of special design must be imported. Specizlized eguipment such
as : heavy duty crushers or hammer mills, magnetic separators, slat conveyors,
etc... as well as windrow turninz-over machines and all sophisticated equip-

ment must be imported.

c) Recommendations related to Civil Works

All buildings should be sized according to their respective destination

and grouni characteristics.

The capacity of the recepiion pit should be sufficient for two days storage

of refase. The pit must be construcied of reinforced concrete with

all corners suitably curved, bottom minimum slope and drainage system. Re-
ception platform should be wide enouzh <o aliow an zppropriate number of
lorries to discharge and manoeuvreeasily at the same time. Platform and access

rcad snouli be heavily coated and suitadly drained.

Apart from 1he suprorting elements for crushing ecuinment which are

vy

to be desigmned for severe operationzl siress, all other sections of the plant
ma; be built with light materizl such as metal sheets or asbestos-cement

pletes mounted on concrete cr iron frame.
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Complete crushing wnits Titted with respeciive hopper, feesd slal

ror znd supperiing iron frame are somelimes supplied by some specizlized
maaufaciwrers., I not sc, concrete antivitration rletformes that resist
mecnanizal s*ress Zuring cperziiom must be tuilt by local cortracter upen

gztz provides Ty the menufacturer.

Fermeniaiion gnd storase cronr must de duly coateld znd designed tce
ersure easy uraing raffic. wrface meterial 1o be usea at compost:
fermenizticn and siorace areas must be abhle to resist tempertztures of usto 70°C.
fephelitic revesimeni musi aisc withsiand severe ireziment by shovel lcader
buckets ani gremular materiazl must cffer high abrasion an2 shock resistance.

ust be trovided to allow  satis-
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Fermentation erea shculd be installed mder ar appropriate shed consis-
tinz of asbesics-cemeni cr similer meterial wiik a2 rocf swpported by
iron frame. Supporiing pillars are spaced in such a way 2llowing easy

manoeuvrability tfer the loaders.

Power plant - if any - transformer and electrical contrel duildings

should meet <the usual safety recuirement.

(&N

) Since the composiing process is carriei cut in <the cpen air, special
environmental considferations must be tzken into account when selecting ine

site for the zlant:

- Isolezt:ion from residentizl areas, dwellings, scheols, etc.
Composting plant could de located at indusirizl areas. Even
a very well operated compost plant cannot avoid emigsions of
cheracteristic odour and dust, plastics and paper scatiered
br wini. The material is heavily infested with flies and

insects.,

locatior must not aiversely affect the leogistics of the
cleansing service.
- The plani snouli De .ocatei wiihin ern economic distance for
?

‘ne

: ;- oAl 21 e 3 Ties 3 3 -
- me site sncoull D2 zenerzlly levellel ani hzve an adetuate
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selection of = suitable site ithat takes also further extension of the plant
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arez. Reguired surface area average 3

15,000 sg.m. for plant capacity 16C tons,/day
50,00C sc.m. " " 500 tons/day
63,000 sz.m. " " 100C tons/cay

< must have an adeguate eleciricity and waier supply.

-1

S -

must have reaiily accessitle and adezuzte facilities

=
ct

for the disposal of the non-compostable materiel.

accurzie end comprehensive survey is ic be carried ouil for the

iric account.

2.5. Cost egtimztion

2.5.1. Investment costs for ar. industrizl composting plant.

P ——

L typical plant of this tvz: should process 500 toms per dzy with one

€ nhour shift. The plant's equipment hzs a lay-out of 1000 ‘ons per day wiin

two shifts.

I. Equipment

a) Recepiion, srushing and fermentation egquipment comprising @

~ 1 rcad venicle weighbridge
~ 1 equipment for reception pit including 2 grab-buckets
mounted on respective bridge-~cranes.
~ 2 heavy duty hammer mills fitted with respective slat
conveyors and geared-cdrive system
~ 2 sifting revolving drums
- complete conveyer system allowing fresh compost distri-
bution to the pre-fermentation section
~ 2 sheds (fermentation section)
~ 2 magnetic separators and 2 scrap presses
- 1 set of bi-metal thermometers
~ 4 automatic compost windrow turning machines
~ L wneeled loading shovels
2 92-913% sludge biending and metering devices (for
processing sludges from nearby sewage treatment plant )
~ 1 3=-pnase o0il transformer 1,20C EVA
-~ electrical cmntrol »anel

CI7 cost price US § 5,85E,00C

Ungrasiing line

compricing ¢
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+ loosening machines
fting revolving drums
valliistic seperators
bazcing seciion and respective handling facilities
fine crushing hemmer millis with the compleie compost
and rejects distrioution sysierm
- " . elecirical comirol panel
- mairn cabling

nRY - DY N N
.

CIF cost price US $§1,50C,0GC
¢} - Vehicles

wneeled loaZin.s shovels

suriliary & cu.m. dump body truck

service truck for .aisceilaneocus duties
small service van

- 1 multibucket sysiem

- Refuse collection vericies are not included

[ N S -9

CIF cost price US § £32,00C

d) - Other facilities

- cranes, shovels, etc.
~ workshop equipment ané individual kits
- complete laboratory equipment

CIF cost price US § 12C,000

e) - Instellation of eguipmeni -~ Technical assistance
Indonesian staff trairning and fellowships, etc.

- installation of equipment, about 5 months (not inciuding
the local manpower 40/50 workers)

- 1ihe tecnnical assistance 36 m/m

~ individual fellowships and Indonesian staff training

CIF cost price US £ 2,000,000

ry
~—
]

Vear and spare paris

- Stock for 2-year operation and maintenance

CIF cost price US § 55C,000

CIF overall cost price CIF cost price US £10,970,00C

I. 2uildinzs, civil work, roads and neiworks

ks a rouTn estimate, civil works costs are usually aboui 33 tc
507 of ecuipment cost in the US and Eurcpean countries. Since: manpower cost
is significantly less expensive in Indonesiz, the respective civil works

ccstls = that inciudes dbuildings, roazds ani netwerks - is egtimased 2t 35 ¢f the
1t

- for a 50C tons/dzv composiins umit ¢

. . - o To,: f-‘ - Nal . - - . .e -e
ire ewuivalent ¢f U £5,5l(,000 in Indonesian currenc:
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Shculd an extension of the plant up to 1000 itons per day be considered,

2N

25% must te added to the abeve civil work cosis @

- for a 100C toms/dey compostingz wmit the eguivalent of

Us €£,800.00 in Indomesizn currency {(Skp.3,00C,0CC.00C, - with

an exchange raie cf 1 US § 2 625 Ro)

oIl Refuse celiection facziliziies

Shculcé the plant be provided with their own collection facilities, we sirongl]

recomend 1Z compactiing trucks with & capacity of 15 cu.m., whick would then
nave the same collection capacity as 35 or 4C 13 cu.m. open lerries. Such

TIoA

ecuipment is aveilable at 2n average cos: price of zbout US3 735,000. Thus, e

respeciive investment would be @

- 12 refuse collection trucks at unit cost price

Us $75,000 900,000
- 1% spare parts ac,000
Total Us § 990,00C

2.5.2. Investment for a pilot plant

2) Mechaniczl and electrical equipment (foreiem supply)

(%)

Post Unit Description Us § ¥OB price

XNo. Kr.

1 1 rozd vehicle weizhbridze

weighing range : 20 tons

platform : 8m x 3m for weighing ihe

incoming refuse collection trucks or

outgoing compost delivery trucks 34,60C

ny

moneorail mountei £rab bucket

hoist run length 14 m bucket lifting
height 12 m bucket capacity : 1 cu.m.

n
wn

-
Q
(9
O

tar
-»

slat convevor

1 m variable
range 1.7 te
o0 the hammer mill T145¢EC

173,100
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173,100

heavy 2uiy hammer mill

canac:‘r 1C tons/hour dérive moior 15C EP,
5CC rpm w. stariing cdevice and driving v-belt
with compeonents and set ¢f special paris and

oanveyor belt

L
(23
@
-
™
rt
(5]
23
M
O

.8C m with feei-nopper ani
or 2 5P - 150C rpm v-belt

eveliving trommel tyre, exi. Z2.1C m.- length
. fifted with inle* nopper ani discharge worm
.30 érive motor 5.5 EPF, 1500 rpm V-beli driven 36,900

Tleveziing belt convever

length 15 m., width 0.80C m. witilL feed-hoope* and
feed-worm drive motor 5 HP - 1500 rpm V-belt Zrivern 21,20C

Cverband masmetic separater

fixed to the head of a2bove belt conveyor, w.

suspencion magne:, discharge eguipment, with 2HP

gear moicr with selenium rectifier for iron elements
separation. Scrap press should be provided on recuest

only. €,20C

Bi~-rcter hammer-mill

for compost fine crushing with 2 drive motors 6C &
30 H?, 150C rpm V-belt driven with components and
set of special parts and ancilleries, 4

ny
-
Ut
)
A

Vibrating sieve

for fine screening Jrilled sieving plates with holes
0.2C mm drive motor 12 HP, 95C =pm LL,000

Bi~metal plunginz thermometers

temperature range C - 85°C with 100 mm reading dial
Stainless steel siem ani stirrup handle, length T m.
C 12mm 9CC

Complete electrical e~uipment for the plant

comprising cf
1 trree dhace oil transformer 23C ¥UZ {with possibil-
ity of further extension ‘" 2ding adiditional cell;
T momplete zieciric conircel oanel
tne mairn ciziinz and esrizins ezuioment £7,0U
—selIZl
Suo~totzl PIB 5C7,5K
- Y
Continzenc: iiem © 25,173
0T fiyel ermainman® izl Te.EnE
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FOB fixed ecuioment total (revort) 532,875

+ Oversea transportation
14% on FOB price 72,600

+ Assembly on the site

18% on FOB price 95,9217

Overall cost price of assembled

mechanical and elecirical eguipment * 701,392

* 3ince this invesiment is of
general interest, it is assumed to

be customs duty free

b) Rolling and trensvort ecquipment

14. 1 Wheeled loading shovel
Diesel engine 140 HP
4~wheel drive, hi-tip bucket,
quick release, 3 cu.m. bucket
with refuse clamp + 1 refuse dozer blade 83,000

15. 2 Diesel engine lorries
payload 10 m.t.

for rejects removal 50,000

Sub-total FOB 133,000

+ Oversea transportation
8% of FOB price 10,640

Rolling ecuipment overall CIF price 143,640

c) Spare parts

16. The Spare pamts are of foreign supply ihat
include all normal used parts to be
periodically replaced (hammers, segments,
grates, protection rings, slats for conveyors,
etc.) as well as spare paris designed to
most common repairs (moio-rotors, relés, pulleys,
rollers, V-belts, transmission chains, eic,) are
required to process about 35,000 or 40,000 m,t.
refuse, ie, 2 v 3} years plant's operation

CIF package price US$ 5¢,000
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Workshoo tocols and commodities

consisting of:

17.

e lifting equioment (hoistis,
jacks, etc.)

Workshop ecuipment (welding equipment,

workshop tools and kits, eic.)

CIF vackaze price US$

Buildinzs, civil works and neiworks (iocal supply)

consisting of {the following civil works and

puildings implementation:

1€,

15.

21.

22.

23.

24.

Site clearing up and preparation
surface area about 15,000 sqg.m.

Excavation works and earih banking
for reception pit and platform and building

foundations.

Execution of the reinforced concrete receotion pit

MWonx4.50mx 3.5m

Execution of the main processing block:
industrial type building with reinforced

concrete antivibration basements, Reinforced

concrete or steel frame structure and plai-
forms. Building structure is filled with
hollow bricks or asbestos-cement sheets.
Corrugated asbestos~cement roofing.

Office and weighbridge building

2 office rooms, changing room, showers and
lavatories.

Electrical equipment and oil transformer
room that meet all safety requirements.

Heavy duty coated and drained areas

at: vehicles access and service
roads, reception plaitform area, windrowing
area: about 12,000 sg.m.

Main watexr supply

High voltage power suoDly

Pacimee cost raw estimate Pos. Nr, 1€ to 26:

35% of a) + b) equipment value,
i.e. the equivalent in Rp, of

7 -
or - at exchange rate $ 1 = Rp 623

Uss 31£,500
®p. 197,476,000
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27. Prefermentation shelter

open steel frame supporiing corrugated

asbestos-cement - or sircilaer material -

roofing, modular structure allowing further

extension, 2,200 sg.m. and 5.50 height under roof

a2t Rp. 50,000 per sg.m. (approximate price

provided by the Ministry of Agriculture)

or (equiwalent o US$ 177,000) Rp. 110,000,000

The invesiment estimzte for a pilot compost plani processing ien

tons ¢f refuse per nour, locaied at any city of Indomesia, is

as follows:

a) Mechanical and electrical equipment Us$ 701,392
b) Rolling equipment 143,640
c) Spare parts for 2 years operetion 50,000
d)  Workshop tools and commodities 15,000

Total ) Us§$ 910,032
e) Buildings and civil works Ro. 307,470,000

2.5.3. Calculation of the composting plants amortization
sce Table 8

The calculation has been done for both industrial and pilot

composting plants.,

2.6. Costs for compost vlant operation and maintenance
The following cost assessment had been done for two types of

compos: plant (see chapter 2.4.)
~ industrial composiing plant
- pilot plant.

A composting plant could generally operate 310 days per year if the
reiny seasnn is not too heavy. In Indonesia, however, due to the
high water content of the urban refuse, which exceeds 70% during the
rainy season, the composiing process can become very difficult or even
wipredictable. For this reason we assume only 270 days of operaiiorn
per year.

For the vield of compost an average of 55% is assumed which would
result in 550 kg of composi from 1000 kg of Indonesian urban refuse,

vith & characteristic descrived in 2.1.2.




Table 8
Calculation of Indonesian Composting Plants Amortization

1 - Mechaniconl and Electrical Equipment

(rolling equipment and spares not included)

15 years at World DBank interest rate 8% @

Amount USS ... ucceieracecstonetsesssossnsnsssssncssscanconsssas
Gross annuity USS .. iiecercenconnosseansnssnssanvsasssssssnsas

Yearly intorest US¥ (rounded) ......ceevecvecnsecancccasncnos

Annuity USS ... ieieeennnentseesnsssensnssnssssasesacsstssessnns

Equivalent Rupiahs (rate $ 1 = Ip 625) ....ciavrevnncscnnsens

2 - Rolling Fouwipment

5 years at World Bank interest rate 8% :
Amount USS .. .iciieiecncerenscncacenssssesarossosncancocnnonas
Gross annuity USE (.cieviecnnncocvsncescnsscansscsssnsnsscanns

Yenrly interest USS ... .ccieiiiecrnonrannsenrssccosssncsssnnans

Annuity USE L iiiiiiiiiiencieencasassvenosevsnssssnscncancscone

Equivalent Rupiahs (rate $ 1 = Rp 625) ...vivenevnsscronennne

J - Buildings and Civil Vorks

20 vears at 12;3 (Indonesian interest rate)
Amount Rupianhs .. .ieciiiiinesreereccanesennsscanssesrsosvssoscnne
Gross annuity Rupiahs ....cicciceceacsatsscsercncnsssscsonsnos

Yearly interest Rupiahs (..iccveciceneetcncetsnncennsosesanes

Annuity Rupiahs L. iceiectenstesesatacsssscacssnsscscnssvonensae

_ - 4 - Total annuity Rupiahs ....cciiiiniecieriaceccnsoccorssncssnnsne

Note - ihove interest rates and amortization time are
in accordance with data collected from BAPPENAS
on 20 August, 1980




Industrial Plant 1,000tons /16 n,

.o 9,888,000
.o 659,200
.- 52,736
..9,888,000 + 52,736 x Sn{l - 13)
15
= 1,081,088
.. Rp. 675,680,000
.o 532,000
.o 106,400
. 4,512

.o 532,000 + 8,512 x Sn{l ~ 5)

5
= 131,936
.. Rp. 82,460,000
. 3,000,000 x 107
. 150,000 x 10°
. 18,000 x 107
x Sn(l - 20)) x 10]

Pilot Plant 160tons /16 h,

716,400
47,760
3,821
716,400 + 3,821 x Sa(l - 15)
15
= 78,328
Rp. 48,955,000

143,640
28,728
2,298 |

143,640 + 2,298 x S(1 - 5)
5

= 35,622
Rp. 22,263,750

307,470 x 10°

15,373.5 x 10
1,645 x 107 (rounded)
(307,470 + 1,845 x San(1 - 20)) x !

2

..[3,000,000 + 18,000

20
Rp. 339,000,000

v RBp. _1,097,140,000"

20
Rp. 34,746,000
Bp...193,264,130



2.6.1. Personnel recuirements

The personnel exrpenses estimate is based on the figures provided
by the Jakarta Composiing Plant Manager, 26 June 1980.

Or. the level of an industrial composting plant a plant manager
is needed, who meets z2ll gualifications required for a direcior of a
company with a compareble size. He is assisted by one itechnical menager
who deals with the general plani's operation, one administrative
manager in charge of all finance, personnel and legal affairs, and one
chemiczl-agricultural engineer with the duily to closely cooperate with
the Soil Research Imstitutes, Agronomy Institutes, and ithe Minisiry of
Agriculiure Provincial Extensiorn Services with the aim to finalize joint
programmes for the application of chemical fertilizers and composi to

specific crops cultivation.

On the other hani a pilot plant needs 2 manager with a very flexible
ability and allround knowledge, since he does not have at his disposal the
same technical staff as the manager of an industrial compost plant.

The number of workers for composting plants are usually only half
the mmber given in Teble 9 and Table 10, In this study the un-
empleyment problems of Indonesia were taken into comsideration. Since the
salaries or unskilled labourers are low, additional workers for cleaning,
washing and general daily mzintenance are suggested.

In the following the personnel expenditures per ton refuse
processed for both types of composting plants are summarized (see also
Tables 9 and 10):

1. Indusirial plant
270,000 tons refuse processed per year, Rp. 79,061,400 personnel
costs per year. Personnel costs per ton Rp. 293

2. Pilot plant
43,200 tons refuse processed per year Rp. 28,110,720 personnel
expenses per year. Personnel costs per ton Rp. 650

2¢6.2, Utilities

a) Electricity

-

Price ¢f electricity for indusirial use is assumed =3 ZXp.

u
0
N

N
O

per KWH (information provided by P.T. Kompos Jakarta)
Industrial compost vlant
Refuse processed per hour: 62,5 tons
installed electrical power: about 1,120 Ki

L
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_ 23 Taple Q Persocnel reguired for the Industrial type
-7 = -_— Composting Plent - iefuse cenceit:

1.000% /16 h.

1 General Mamager . ....c.ieciecriiiriniincnnanne

Manapement and Administration Steff

-~

Adrinistrative mEDRGET o..ieieeitertioniansaconns
Technical RODBIET ..cieesvesscscrconsensnccnns

Accountant assistent o...c00....n ceenas

(T

Chemical end Apricultural Eacineer, need
of the Corpesi Jeveloprent Service

Laboratory assistents 3 2 x 75,000 ...........
Secretery Chief-assistant Csieerretesssencnas
Treined Administretive Clerks : 3 x 75,000 ....
Clerk-typists : 2 x 50,000 ....ccv0innvvcnens
StOTEREEPET ....cveceercevrocccrcesossocsoncns
Storekeeper-assicsiants : 2 x 50,000 ..........

Veighbridge oper-tors : 3 x S0,000 ......0...0

[
mlwuwnuwu

staff employees .......cccieccettcrccnccnessies

Operetion _siaf?f
2 Technicsl senior foremen : 2 x 150,000 .,......

2 Technical junior foremen : 2 x 100,000 .......
2 Electricists : 2 x 125,000 ...... sevrsesesanns
6

Mechsnicul or electricist assistants
6 X 50,000 .tiiieeeosacersrncorrosrsrssansncnce

Grab-bucket operators : 4 x 50,000 ...........
Loader operators : 4 x 50,000 ..e.vevurencenss
Revolving mackine nperstors : 4 x 50,000 .....
Lorry drivers : 6 x 50,000 .....cccceiencncnns

| - S S S N

30 Operartion staf{ members

Msintenance staff

1 Vorkshop mester ¢ 1 x 100,000 ...cecvvennvenns
Vorkshop assistants : 3 x 50,000 ............
Painters : 2 x 60,000 ..c.vvvvrvovrorencncce-oe

Rolliog equipment maintenance vorkers
2 x 50,000 ....ciiceesenrsecrcsresocrosanennos

NN W

ol

Maintenance staZf labourers

Nop skilled labourers

25 Non-skilled labdourers {with the duty to
help, wash, sveep, clesn, etc...) st the
average salary : 25 x 28,000 = 700,000 ......

Safetv and Securisy Tesm
1 Security head ..ccvcerervoroervorroscvacscocns
3 Security puards 5 3 x 30,000 ......cc000000000

4 Security team

86 Personnel members : Total sslary per month ....

Salery vear

———————

- 5,465,000 X 12 su.eeeesssisiesssess Rpe

- rore : socisl charges ‘
(health insurance, incentive,
social velfore) 235 cuvvvervionnens eeee PRp.

Teo4rl ennuel wveres ¢ Bn,

or ¢

Selnry rete ner i TON refusc processed 3 Fp.

Ins.Rp./month

350,000

250,000
250,000
150,000

250,000
150,000
150,000
225,000
100,000

60,000
100,000
150,000

2,185, 000

300,000
200,000
250,000

300,000
200,000
200,000
200,000
300,000

100,000
150,000
120,000

100,000

470,020
==

€5,340,000

13,723,400
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Tasle 10 Personnel required et the Pilot Composting
Plant - Cepacity : 160 tons refuse/16 hours

= - —— —— ===

Rupizhs/month
1P1&nt m&n&ger S ® ® 9% 0 2 8 5 6 5 50 90 00 S s oL SO0 300’000
2 Senior mechenic or electricist
foremen ,
2x200,000 [ R EEEEEE I I I R BN BRI R I A O 400’000
2 Mechanic assistents .
2 x 50,000 .l.........l.....‘..l....I. ..... LN 100’000
2 Electricist assictants
2150’000 .'.....'.....Dl.'..l....l...l‘.'.. 100’000
2 Grab=-bucket operators ...
ZXSO’OOO S 92 0 2 506080002 sseeRestsansossPOeOed 100,000
3 Engine drivers _
3x SO’OOD .‘0"........0l..............'.'.. 150,000
2 Yeighbridge operators
2 x 50,000 .'...;'I.'..l'..l..'.‘l...."..... 100’000
1 Workshop master c.cceeereccceccsetocacoccnsons 100,000
2 Yorkshon essistants
2 x 50'000 ID.'..’O..OO.ID0.0I..‘l......0...0 100’030
lPainter ‘I‘O'l..O....l-"...'ll'.‘l..'..l'..’ 60,000
2 Lorry drivers
2 x 50’000 l.I'.ll...I...'...l..l.‘.....l"l. 100’000
2 Security guards
2 x 30’000 .I00".....0.‘l'.'..'.'..........'l. 60’000
1 Clerk—typist ...'I......."’O-'.0.........'.. 50’OOO
8 Non-skilled labourers
8 x 27’000 ..'.I'.O...l.'..l....l........l.'. 216’000
30 Personnel members with Total Salary per montih 1,936,009

Selarv vear :

-1’936’000x12 IR N R R O B B B O B B B B B BB B A Rp. 23,232’000

- more : social charges
(r-elth insurance, ipcentive,
social welfare) 21% ...sveseeceveccrees RD. 4,878,720

Totel ennusl wapes Rp, __28,110,720
or
Selsry rate per 1 ton refuse processed &+  Rp. 651.~




consumed power: about 860 K
consumed power per ton refuse processed 14 KW

costs for electriciiy per tom: Rp. 833

Pilot olant

Refuse processed per hour: 10 tons
installed power: about 220 KW
consumed power: about 140 Ki
consumed vower per ton: 14 KW

cost for eleciricity per ton: Rp. 833

b) Fuel consumption
The basis for the calculation is a fuel price of Rp. 250 per gellon
(P.T. Kompos Jakarta); 10 % of fuel costs must be aided for lubricants

Industrizl commost plant

- Fuel for power shovel operation:
64 hours per day operation is assumed, if all diesel loaders are
operating at the same time with a consumption of 16 1 per loader.
Then the total consumption per day is 1,024 1,

~ Fuel for the removal of rejects:
It is assumed that the removal of rejects to appropriate dumping
sites is performed by the plants own transportation facilities.
‘With one trip ome truck removes 5 m.,t. of reject during one hour
with an average fuel comsumption of 15 1 per hour, consumption per
day 360 1.

Total fuel consumption per day 1,384 1
tal fuel costs + 10 %: Rp. 83.71 per mete of refuse

Pilot plant
- Fuel for power shovel operation:

14 hours per day of operation with a fuel consumption of 16 1/hour,
total consumption 224 1/day.

- Fuel for the removal of rejects:
19,2 tons of rejects are assumed, which lead to a fuel consumpiion
per day of 57.5 1

The total fuel consumptir- is 282 1 per day.

Toe total fuel costs + 10 % per ton of refuse: Rp., 106.75

c) Water consumption
Due to the nigh waiter content of Indonesiam refuse no additional water
has to be added to the refuse before processing, Therefore, water is only

needed for general mainienznce.




Price of water: Rpe 75 per m3
Water consumptiorn per ton refuse: 1001

Total costs for waiter per ton refuse: Rp. T.50

d) Spare parts

In the following it is essumed thzt spare parts are to be imported.
However, local industries could provide part of the replacement paris
at lower cosis,

Cost for spare paris per torn refuse: Rp. 1,000

e) Mzintenance
- Plan: equipmen:: 1 % of the investment cosis:
Industrial plant: Rp. 229 per ton refuse
Pilot plant: Rp. 112 per ton refuse

- Mobile equipment:
These costs are calculeted assuming 70 % of the respective
investment costs over a period of 10,000 hours:
US$ 6.10 per hour for each loader
US$ 2,00 per hour for each truck

Industrial plant

Maintenance costs for trucks and loaders: Rp. 325/ton
Pilot plant

Costs for loaders and trucks: Rp. 441/ton

£) Buildings ete,
Raw estimate is 1 % of investmeni for buildings, civil work, roads
etc,
Industrial plant: Rp., 111 per ton refuse
Pilot plant BRp. 71 per ton refuse

g) Overnead

(see Table 11) 20 % overhead should be added to the total costs for
operation and mzintenance:

Industrial plant: Rp. 779 per iton refuse
Pilot plant: Rp. 647 per ton refuse

267 compost production price

CeTele Compost prise without amortization.

Costs for processing one ion of refuse are summarized 1in ltadle 1.




4~
s
[

Tavble 11

Indonesien Household Refuse Processing Costs
and Composti Cost Price (Sumary)

Industriel plant Pilot plant
1,000 tons /16 h. 150 tons/16 h.

Personnel escessssnnevs e RP. 2930- Rp. 651-‘
Utilities

- Eleciricity eeeveecccenncen - 844,- - 844 ,-
- .\IEI -+ ingredients ee o sae e bt 84.- b 1070-
- VatET R R R R I S A A Y S SR - 8.- - 8.-

Spare parts snd wear parts

for fixed EQUipment eeessvnse - 1,000.- - 1’0000-
}eintenance
- Fixed equipment LRI S I I S S W - 2290- - 112.-
-~ Rolling equipment cereeenne - 325.- - 441 .~
- Buildings end civil works . - 111.- - 71.-
2,894." 3,2340-
+ overheads 20% RN 5790- 6470-
Totel Operation cost for
1 ton refuse
processed ....ce00 Rp._ 3,473.- Rp.____3,881.-
1l ton _comnost ceosi vrice
vith yield 55%
(vithout emortization) ...... Rp.__6,315.- Rp.____7,056.~
- Amortization rate per
1 ton compost generated .. Rp, 7,388,.=- Rp. 4,460.~

1l ton comnost cost price

including emortization Rp. 13,703

[ 2ad
o . mgp e St > o ot— — ey ctm— m—
= 3 I




Industrial plani: Rp. 3,473
Pilot plant: Rp. 3,881

Tor caleuwlation of the production price of compost one has to
consider ihat ithe yield of compost genereted by household refuse is
about 35 Toe Therefore, compost production price for the two different
types of plants will Dbe:

Industrizl vlant Ro. £,315 per ton compost

Pilot clant Rp. 7,05¢ per ton compost

Bere, zmortization costs are not included.

At this point, one should compare these results of production cosis
with those reported from Indiz at the National Seminar on "Bioges and
City Waste Composting" at Jakeria, Indonesiz, 1 - 4 July 1990,

For one torn of compost:

Bombay: Indian Rp. 60 (2 Indonesian Rp. 5,400)

Few Delhi: " Rp. 77 (2 " " 7,030)

Ahmedabad: " Rp. & (& " " 5,400)

The production costs for Indonesia are in the same range 2t those
reported for India.

2.7.2. Compost price with amoriization
In Table 8 the costs for amortization of the plants are calculated.

The amount of cosis for compost production is easily obtained dividing costs

of amortization by the yearly compost produciion ra.té and adding this to
the compost production costs obiained under 2.7.1.

The production costs per ton ©f compos?t including amortizailon are:
Industrial plant: Rp. 13,700
Pilot plant: Rp. 11,516

T™he pilot plant <reats = smalier zoial amount of refuse and is,
therefore, equipped in the most simple way that camnot be done for an indusirial
plant. Therefore, the costs for amortization are significantly lower for a
pilot plant than for an industrial plant.

2.5, Compost markeiing
t has already beer meniioned before that the demand for organic material
in Indonesia is remarkable and that compost ic demanded all over the country

as a valuable soil conditioner. The agriculturzl sector is able to absorb

a large quaniity of compost, even considerably higher ihan forecasied.
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Successful compost marketing is sutject to the following necessary

requirements:

- the availability of a good and reguliar quality of compost that meets
standaris of quzlity that are io be defined;

- the complete undersianding of farmers to compost application 25 a soil
conditionexr;

- the aveilability of different types of compost which meeit the requirements
for application to different specific crops;

- the distributiorn of the product at prices oriented towards market conditiomns.

2.8.1. Qualiiv siandarxds for compost
In spite of the heterogeneous chzracter of munizipzl refuse, quality
standards for compost can be defined and should be established by govern—
mental regulations,

Qur definition of compost is the following:
"Municipal Refuse Composti" or "Household Refuse Compost” is the product
obtzined through aerobic conirolled fermentation of municipal household
and/or market refuse with an appropriate physical treaiment such as:
soriing, crushing, screening, metals removal, eic., and that comtains
colloidal humus complex which is the result of microviological reactions.
Only products which fulfil all following minimal requirements are allowed
to0 pe called "Municipal Refuse Compost" or "Household Refuse Compost"”.

These minimal requisits are as follows:

- particle size: 90 % of the product passes through riddle with
£ 35 mn holes;

~ water content: less than 35 % in weight;

- carbon content: over 5 % C in weight of dry material;

- nitrogen conteni: over 1.3 % N in weight of dry material;

- carbon to nitrogen ratio: C/F ratio in the range of 15 to 25;

- free of pathogenic germs

-~ free of seeds

Sncuid ihe above definition be established by law it is recommended that
compost deliveries are accompenied with a voucher that testifies the
conformity of the product wiith zbove standards., Wiih above standards
introduced, other definitions=sust be found for oiher productis that are
generally sold under "compost' in Indonesia at present. e suggest the
following:

- fresh garbage: nousehold ané mariket cartage that has net been

-
.
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- screened - crushed garvage: the result of mpechznical ireziment of
household refuse witiz crushed procduct
passing ihrough riddle ¢ 75 mm.
- riddled dunp gerbage: the produci obiained by screexing household
refuse from more or less old cumps. Orgznic
terial content of old gerbage has decreased
due 1o either intensive combustion or
progressive mineralization to such an exten?®
that C/K ratio dropped below 10, so that such
2 produc: canmot be called compost.

i is asdvisable that physical and chemical amzlysis is frequently
carried oui in order to make sure that <he above stancards are fulifillec.
The pilot plant should operate with the control of a specialized
laboretory, officially entitled by the Ministry of Agriculture suck as
the Soils Research Institute of Bogor, or olhers, depeniing on the
iocation of the first plant. For an industrial plant, a laboratory

and testing itear are also considered.

2+6.2, Dissemination of informeiion to farmers
Promoting and advertising of compost is the responsibility of
the Minisiry of Agriculture, This aspect of the problem was 2lso discussed
at the Fational Seminar, Jakarta, 1 to 4 July 1980.

The services of the Minisiry of Agriculture are provided with an
efficie~t and adequate organization to carry information on composi
to Indonesian provinces, Each Province Extension Service (Kanwil Deptan)
has staff with specialists on fertilizer application whose opinion

is very well considered among farmers of their extension area.

Also, the Ministry of Agriculture has a Research and Development
Section for the popularization of new techniques and is engaged - via
the Province Extension Services = in all agricultural and marketing
activities as the supervisor of all Covemment estates.

2.8.3+ Application of different iypes of compost to different croos

Composiing plants of both types are equipped o supply different

types of composi for specific agriculiural uses.

a) Coarse compost (3rd guality)

The minimal requisites as defined in 2,8.1. relate to coarse

product ihat could be called 3zd quality compost. Upper ¢ 35 mm




2.8.4.

~3

riddle large bodies of piastics, leather, glass and other inert
nztexial were removed. Such material czr be applied to the soils

2s basic conditioner for arboreal crops, suck as citrus, papeyaz eic.

b} Standayé cuality comoost (2nd cuziity)

The upgreding process was more carefully carried out.

Pieces larger ibhan 2 or 3 mm were removed ani a2 more carefully
periormed riddling ensures a satisfacicry wniform ilexture. Standard
cuzlity composi m2y be applied to most food crops: maize, cassave,
arboreal and outdoor meriet gardening crops as well as to esiate crorps:

tez, coffee, rubber, cloves, I{ should be used for the Eistribution

of organic maiter in ithe surface layer.

c) Fine compost (1st cumality)

An upgrading process that allows the obtaining of such a refined
1st quality product requires furither riddling operztion through
fine ridile (¢ 20 mm) as well as further fine crushing for compleie

pulverization of smaller pieces., Upgreding process is completed

by ballistic sepamation to achieve small plastic particles removal,
Such . type of compost is specially designed io market gerdening.
d) Special top guality compost

It is possitle to produce perfectly upgraded and deodorized
compost types in limiited cuantities for hotel lawn grounds and

ornamental applications. Smell quantities of chemical fertilizer
my be added to improve nutrient properties and justify sale price
at the same time, 3Blending compost and chemical fertilizer with

5 = 10 kilos superdhosphate per 1 cu.m. compost is a profitable
practice that allows +ihe charginz of atiractive sale prices. It is
obvious that such a2 special top a@uality compost would be bagged

in 5 or 10 kilo parcels labelled with analytic data information.

Suggestions for an averaze compost gale price
The compost sale price must be the result of a fair compromise
tween the usual organic conditioner sale price and compost production
costse Sale prices for organic material from different sources that zre
of common use in Indonesiz have been reviewed and summarized in Table 6.
These prices, however, canno: be compared to each oiher because the
¢ifferent <ypes of soil conditioners have quite different fertilizing
quality. 71nus, one ton of animal manare with 7C ¢ 30 per cent of wazer
cornient cannot be compared 0 one ton of compost wiih iC 10 32 per cent of
water conient only; or raw gerdege vwish & low cdensity of C.27 i¢ C.* i
st comparat.ie 1o compset ¢f a2 densiiy

v thres timeg nigher.




4ccording to the opinion of most of the officers within Province
Agriculiure Extension Services the averege compost price of about
ko, 15,000 per ton is comsidered reasonable ani feasible. For example,
irn the arez of Surebaya a compost market price of Rp. 17,500 per ton
preveilis. These figures are in agreement wiith the findings in chapt:.
2.7

Wwe suggest the following figures for compost delivered at the
factory in bulk:
a) Coarse compost (3xd quality) .
Rp. 12,500 per ton
Y

D) Standard cualiiy compost (2nd quality)

Bp. 15,000 per ton
c) TFne compost (1st quality)
Rps 17,500 per ton
d) Special itop cualitvy compost
Minimum Rp., 35 per kilo packed in bags.

A 1ot of crop growing areas are distant - or very distant - from
the composting plant and since compost is @ voluminous bulky meterial
transport charges are a big handicap to compost sales.

According te data collected from PT. Kompos Jakarta, road
transport prices are as follows:

-~ inside city: Rp. 0.5 to Rp. 1 per 10 kn

- outside city: Rp. 2 t0 Rp. 3 per 10 km
or an average value Rp, 150 per km ton.

It is suggested that a warehouse be installed close to the main
areas and used for sales distribution of compost in the same way

as is practiced for chemical fertilizers and other farm utilities.

2.8.5., Is Government support needed for compost sales?

a) Chemical feritilizers

Government support given to chemical fertilizers in Indonesia

is a2 common and incentive practice, and also of significance o
+nechemical indusiry, As can be seen from Table 6, chemical
fertilizers are sold to farmers at Rp, 70 per kilo, while the average
cost is about Rp. 150 to 160, In other wordis, chemical fertilizers

are sutsidized bty zctout 5C per cens,




b) Compost
If the compost sale price is kept at Rp. 15,000 per ton, it seems
<h2t no Govermment support is needed., However, high itrensport cestis

furmm compost to0 expensive for lower income farmers.

¢r iris reascn, Governmeni suppor: is suggestied, =zt least in
ine form cf transporiaticn subsidy. It is advisatle lc make the
compost plarnt owner responsivle for ihe transport of compesi to
several disiribution warehouses ané 1o granit him a lump subsicy for
irensport Cosis in proportion o ihe toizl delivery &nc calcuieted
according =¢ ine average disiance to different warehouses.

I is not easy at ithis siage of

preliminary assistance - to establish an appropriate subsidy rate.
This is a matter for the Ministry of Agriculture. But it is important
that the same prices for compost are applied everywhere in Indonesia.
O0f course, special top quality compost for ormamental piants

does not require any support. GCovernment support is suggestiec

only for application in agriculture because of its imporiance to the

national economy.

2.8.6. Manzgement of the composting programme
If the Indonesian composting programme 1s implemented, the

Government has to decide on the programme's orgznization, operation
ani management,

- The municipality, responsible for the waste management of the city, |
delivers the collected garbage to the compost plant free of charge,

If the collection service, however, 1is carried out by the plant

with its own collection equipment, a respective contract should be |
awarded by the municipality to the compost plant owner.

- It seems advisable that the Ministry of Agriculture be the responsible 1
authority for compost marketing and distribution and related issues as

is currently practiced for chemical fertilizers. 1In this way, a suitable

technical support for compost application could a2lso be ensured, Within

the framework of the Kationzl Composting Programme the distribution of

different types of compost will be subject to special technical and

comxercial activities organized by the Ministry of Agriculture.

[44)

2.2.7. Public or vrivate responsibiliiy for composting a2ctivities?

ae——

ki present, privaie companies are involved in composiing activities

in Indonesia. 3nould a state=-conirolled composting sector be set up




in the framework of the Indonesian Nationzl Compositing Prograzme,

it is important that egual support - especizally in the form ol sursidies -
be given to the privaie and public sesior, in order to ensure that
standards of compost as soecified in 2.8.1 2are saiisfaciorily

fulfilled. Also a fixed compost szle price must be established to avoid

eventual speculations.

According to the findings of chapters 4 and 5 significani investiment
is required frox the privaie sector in order ito resiore the existing
composting plants ani {o put ihem on an equzl basis with future state-
controlled compostiing plants. Govermment suppor:i for the privete

sector would be fraitful for tkis purpose.

29, Budzet estimeie for a Nationzl Composiinz Programme

™is estimate covering iwo 5-year periods - 1923/1937 and
1958/1992 - was set up in Jakarta on 21 August 1950 and submitted
to BAPPENAS (National Planning ané Developing Board )

2.9.1. Jakarta
Populatior 1980 : 6,081,963
" 1985 : 7,762,297
" 1990 : 6,906,876
Amount of solid waste generated per capita (1930) :
1.96 liter/day or 0.56 kg/day
Refuse growing rate per capita/year: 2 %

Forecast 1953/19387

a) Pasar Mingu composting plant implementaiion

i. Inventory and assembly of the equipment usg 2,000,000
ii, 3Bulldings and civil works 2,000,000

US$ 4,000,000
iii, Plants cwn collection facilities (compacting
trucks) Uss$ 750,000
The capacity of this plant is 1,100 cu.m./day refuse or
315/350 tons/day

©) One additional composiing unit of the industrial type
Conegiszting of 2 or 3 lines with processing capacity:
500 ‘ons refuse irn £ k., workding time/day
750 tons refuse in 12 h, working time /day
1,000 tons refuse in 16 h., working time/dey



Inpvegiment cost$?

i. eguipment Uss 11,000,000
.. . e . - -
ii. civil works 35 30 40 % of

equipment in Rupiazs
iii.plani's own collection
faciiities (compacting
trucks) Uss 1,000,000

Forecast 1938/1292

a) Two adiiiional composting units of ithe industrial tvoe

of the same iype and cost a2s above, Witk overell processing
capacity:

1,000 toms refuse in 8 h. working time/day

1,500 tons refuse in 12 h. working time/day

2,000 tons refuse in 16 h. working time/day

Investment cosis

i equipment Us$ 22,000,000
ii, civil works 35 to 40 % in Rps.
iii., plant's own collection

facilities uss 2,000,000

) Alternative issue:
Pasar ¥ingu pilant extension (cost not assessed)

+ one adcéitionz] composting unit of the industrial type.

2.9.2, Bandunc

Population 1980 : 1,400,000
" 1985 : 1,700,000
" 199 : 2,000,000

Forecast 1953/198

One composting unit of the industrial tyve
240 tons refuse in 8 h. worlking time/day
360 tons refuse in 12 h, working time/day

430 tons refuse in 16 h, working time/day

Invesiment cost

i, equipment Usg 6,000,000
ii. civil works 35 20 40 % in Rps.

iii, plant's own colleciion

faciliiies Uss 500,000
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Torecast 1958/1992

.....

~

500 tons refuse in & h. woriding time/day
750 tons refuse in 12 h. working time/day
1,000 tons refuse in 16 a. working iime/day

nvesiment costs

i, equipment Uss$ 11,000,000
ii. civil works 35 to 40 % in Rps.
iii, plani's own collection

facilities usg§ 1,000,000

T™e remainder of municipal refuse has to be Cischarged in sanitary
landfill,
2.9.3, Suraba

Population 1980 : 2,300,000
" 1985 : 3,120,000
" 199 : 3,660,000

Refuse generated per capita: 0.5 kg/cay (1980)
Amount growing rate per year: 2 %
Forecast 19£3/198

One composting unit of the industrial tyve with capacity:

500 tons refuse in 8 h. working time/day
750 tons refuse in 12 h. working time/day
1,000 ons refuse in 16 h. working time/day

Investment costs

i  equipment Us$ 11,000,000
ii, civil works 35 to 40 % in Rps.
2ii.plant's own collection

facilities uss 1,000,000

Forecast 1988/1992
One additionzl composting plant of the industrial type with capacity :
500 tons refuse in 8 h. working iime/day
750 tons refuse in 12 h. working time/day
1,000 ‘ons refise in 16 h. working time/day

Invesiment cosis

i, eguipment Us¢ 11,000,000
ii, civil works 2% 30 40 % in Rps.

T
iii.plant's ovn collection facilities US$1,000,000
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PT Kummiz Pelite is able to process 120 tons/day refuse. Shouléd
recomenied improvements be carried out bty a2 private company and the
exiension comrleted, the overall refuse orocessing capzciiy passes

to0 240 tons/dzy.

The rexmzinder of municipal refuse must be {ipped into sanitary

dunps,
Medan

Porulation 1930 : 630,000
" 1985 : 643,000
" 1990 1,128,000

Forecast 1983/1987
One comvosting unit of the industrial type but with half
overall capacity : -

240 tors refuse in 8 h, working time/day

360 ions refuse in 12 h. working time/day

480 tons refuse in 16 he working time/day

Investiment costs

i, equipment usg 6,000,000
iis. civil works 35 to 40 % in Rps.
iii.plani's own collection means uss 500,000

Forecast 1988/1992

One additional composting unit of the industrial type
240 tons refuse in & h, working time/day
360 tons refuse in 12 h, working time/day
480 tors refuse in 16 h. working time/day

Investment costs

i, equipment Uss 6,000,000
ii, civil works 35 to 40 % in Rps,
iii. plant's own collection facilities 03§ 500,000

'y

Kurnia Pelita is able to process 120 tons/day. Should recommended
improvements and further exiension e carried out, overzll refuse prc cessing

capacity pesses to 240 tons/day.

At both stages, the remzinder of municipel refuse must be tipped
et the sanitary lanifill,
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2.9.5. Semarang (750,000 inh. in 193C)

2.9.6 Ujunz Pandang (600,000 inh. in 1980)

2.9.7. Selo (550,000 ink.)

2.9.3. Jozvakariz (383,000 ink, )

2¢549. Bozor (220,000 inh.)

29,10, Derpasar (206,000 inh.)

Forecast 19583/1987

One piloi vlant consisting of 1 line wiih 1C <ons/nour refuse capaciiy

Invesiment costs

i. equipment Us$ 1,500,000
ii. civil works 35 t0 40 % in Rps.

iii.plant's own collection facilities US$ 250,000

Forecast 1938/1992

Extension of the respective pilot plant by aiding one or <wo

additionzl lines:

Above

-zll
the

i, equipment Us$ 1,500,000 to 3,000,000
ii, civil works 35 0 40 % in Rps.

iii, plant's own collection means Us$ 250,000 to 500,000
cost forecast of equipment includes:

mechanical and electrical equipment for main and upgrading lines;

installation of equipment as well as starting up, commissioning

and 1 year technical assistance;

the

service vehicles according to the capacity of the respective plant;

assistance for siaff treining and individual fellowships;

wear and spare paris for itwo years of operation,

Inclation rate is not taken into account. Price a2ppraisal valid as per
1 August 1980,
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Summarv of recommendztions

Present preveiling conditions for solid waste treziment in
Indonesiz necessiiate immediate action being izken for the setiing up of
e Kztional Composting Progremme. However, its implementation requires
extensive financizl resources as well as itechnical assistance over

severel years

Covernmernt's input

If the Government of Indonesiz embarks on & Nailonal
Composting Programme the following sieps have to be undertaken:

a. legislaiive and oiher measures 1o seil up the necessary

institutional framework for the Natiomzl Composting Progremme.

b. Allocetion of appropriate fundis and administrative support for
the provisior of
- adequate waste collection facilities as recommended for delivery
of refuse ito the projected plants,
- compost plants in different cities, including land, utilities,

equipment and construction and maintenance expenditures.

¢e Selection, preparetion and specialized training of staff for the

compost plants, if possible under a UNIDO assisiance project.

d. Provision of financial and organizational support for the promotion
of compost sales and application in agriculture.

UNIDO inputs
Further UNIDC assictnce may be considered with the following

aims:

ae To complete the elaboration of a detailed scheme for solid waste
composting management in major ciiies of Indonesia, to be implemented

in severel phases, according to section 2.9,

be To finalize a prelimimary survey and complete accurate data collection
regarding the composition of refuse at different cities, indicated for

2 possible fuiture composting plant within the framework of the Liational
Composting Programme.

ce To complete and/or coordinate previous surveys in order to ensure
the establishment of an efficient collection service to deliver on

a regular basis enough refuse to the projected composting piants,




ds A first objective should be the estztlishment of 2 pilot
plant with charecteristics as recommenied under 2.6; to provide a
location for the site, loczl arrengementis, preparzaiion of a specification

ook elc,

2. To prepare an ouileil for compost ihat woulcd be produced ai diiferent
areas, ané to deal with all marketing, distribution andi application

rrozlems, jointly with the Indonesian Cenirel ané Provincial authorities.
y y

Since the agriculiturel sector is largely involved, this aspect

of the progreamme may be carried out under FAO/UNIDO cooperatinm.

t is recommended that UNIDO assistance or, eventually, UNIDO/FAC
assistance, is provided ihrough the appointment of 36 m/m engineering
staff that includes ai least one refuse collection and disposzl specialist,
one exper: in garbage processing and composting plant operetion, and one
agronomist with extensive experience in organic fertilizers marketing
and application, However, it must be pointed out {that depending on the
extent and duration of the Nationzl Composting Programme, one year

assistance may not be enough and that one or two further extensioms

should be foreseen,
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Tne Completion of the Jakarta Composiing FPlant

Zistorv of the Jakarta Compesting Flant

On Sepiember 13, 1361 2 contract was signed beiween the
Funicipelity of Jakartz - supported by ithe Cenirel Govern-

mens - and Joarn Thompson Compost Plant Lid., London, UX,

+y

or 2 refuse composiing disposal plant in Jjakarta with a

3

capacity of 1,100 m~ per day.

ne
£595,000,- (&p. 595,000,000,-' 2% ithat iime with 40

collection vehicles, assistance during ereciion and tesiin

ant, delivered cif Jakarte in 1963, had a velue of

'
-

3

included. By ithe end of 1954 constiruction of buildings
was completed only up to 20% of ihe total on the plant's
site at Pulo Mas/Pulo Gadung which appeared very suitable.
Unfortunately, due to political events and a significant
lack of funds, the plant went under the authoriiy of the

Funicipality of Jjakaria.

In additioxn, according 1o a new city maester plan, Pulo Kas was
declared as a residential area andé the plant had to be
transferred to Pasar Yingguz, 25 km south of Jakarta. All

the ecuipment was stored on lanc owneé by hercu DBuane, 2
Holding Company. After several attempis failed to find
financial aid for the completion of the plant, which by now had
increased up to 726,000,000,- Rp.,the Municipality and

Mercu Buana signed an agreement in 1973 according %o which
the Municipality fturned over the ownership ol ihe eguipment
to P.T. Kurnia Pelita, a subsidiary of Mercu Buana, and

also the right and responsibility for completion, operation

and maintenance of the plant.

In 1975 an expert from Bangkok, where John Thompson Compost-
ing plants were 2iso operating and which ir 1975 had been
visited by ihe experti, was invited {o advise on the erection
of the plant. =Results of <his visit were thzt with the help
of the Municipality of Bangkox the completion of the plant

was £oing to be undertaken. Missing drawings were asked
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from J. Thompson but werenot supplied, zlthough John
Tzompson, now part of the Clarke Chapman Ltd. group,
proposed establishing an inventory (like in 1970; prior
<o the completion of ihe plant and promised to send his

representative. 3ut nothing haopened.

Siemens-Indonesia checked in 1570 the elecirical equip-
mert and in 1672 a priveie company ¥.T. Soma-Bisma-India
vasinvited to do another survey, the result of which was
that ihe whecle plant's eraction and completion corts were
estimated at  1,949,542,00,- Rp.. 4s to the expert's
informaiios this company has not so far receivedany pay-

ment for 1ts service,

¥Within the framework of the FAQ project "Recycling of
organic wastes" FAC Regional Co-ordinator Mr. P.R. Hesse
in 197S contacted the Indonesian Authorities and a UKNIDO
proposal was submitted to the Coverament. ter this,
UNIDC preliminary assisiance was reguestied 1o advise on

ithe completion of the Jakarta composting plant.

General Survey of the Jakarie Composting Plant

The plant's operation principle is based on aerobic
digest:on crushed refuse. The operational scheme can de

subdivided intc the following 3 sections:
1. Reception, shredding and separation of rejects

Tnis part is standard eguipment wiih a reception
pit, *wo crushing and separating lines, one up-

grading section.
Ze Fermentation

This is 2 specific John Thompson design. A collection
and distribution conveyor system furnishes the
fermentation nhouse with the refuse, where it is dis-

charged inio perforated steel troughs on the Top level

of a series of ¢ levels of troushs. Zvery 24 hours
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4.3,

material is {iransferred f{rom an upper to a iower

level trough until ithe fermented product arriving

gt the groung level is iransported 1o the maturing
section. Tne whole process is cornirolled and

steered automziiczlly and represents guite sophisii-

cated and costly eguipment.
3. Katuring
Three maturing houses (80 x 16 m!, two tractors .

(rassey Ferguson 35x., iwo bulldozers (Nassey

Fergusoa 205, ere the units for ihe maiuring section.

Tae plant i1s ecuipded with three 270 KV4 Diesel
generators (Lister Blackstone) for 330/420 Volt,
one of which at present is only used. For the
maintenance of the plant a workshop with tae usual

tools is provided.

The actual value of existing ecuipment

The equipment overall weight is 1,263 meiric tons. The
contract's value was £595,000 in 1961 or - at the exchange
rate £1 = Rp.4,000 at this time - Rp.595,000,00C,-.
Zvidently, this figure coes not cope with the reality of

the present time.

Value assessment was carried out in 1979, with an aver
]

increase of 76%.

= the basis of the above price and in comparison with
+her costs for composting plants with the same capacity,
snould the Jakarta plant be purchased todzy, the price

would be in the range of 9-12 million uS §.

Or the other hand, sale possibpilities are more ithan limited
since 607 of the equipment could be used only for composing
plants cperating a Joan Tnompson sysiem. Therefore the
corpletion of the plant st.ll appears 1o be ihe mosi

economic solution although a significent investment is

reguired.
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Ir the following, the value of different seciions relative
to the total, which has nct changed since 1551, is pre-

sented:

~ Thecepiion, crushing, separaiion ....... 13.358%

FerMEntatiofecescsccscncssssasnscarsase 33.04%
— POWET D12N% cvevvevcvcccscnccssessasene Tobbi
- Heevy duty rolling equipment....ce.ee.e 5.50%
— VeiZhinNZ eeeecssscasscccocransosssecass 0,075

— KOTKSHOD %0015 veeceescencssossnsnnceas 0.35

- Collecting irucks (lost eguipmeni) .... 4., 7%.

It is interestiing to observe that the fermnentation seciion
with 80% of the toizl cosis has only a capacity of 320 toms
dzy while reception, crushing etc. section with a2 capaciiy
of 90C tons/day represenis only 33.4% of the total cost.
Therefore, if an extension of the fermentation section to
<he full capacity of 900 tons/day is considered,

such costs would be up to 120% of ihe aciual overall value
of the plani, assuming 2 linear relationship between in-

crease of price and increase of capacity.

Present conditions of the Jakarta composting plant

Technical aspects

At present one of the three maturing houses is used as an
office, the two others as warehouses for the equipment. 4
large part of the steel construction is repazinted or under

repainting.

Most of the machinery remained untouched for 17 years under
tropical conditions. Without an inventory ihe constructiion

of the plant cannot be underiaken.

The power supply is setisfactory, although two of the ihree
generators are run manually., Consiruction and assembling

drawings are availavle. The for:iy cecllection trucks, how-

\
B

ever, have beer assigned 10 oiher purposes many years ago.




‘me new Pasar Jine: site, prepzred for the erecticn of the plant,

1s net easily accessible, since cne has o travel over ihe level
crossing cf ithe hezvily frecuented Jeazkaria-3oger railroud before

g1t

arriving &t the enirance of ihe plant. The rcad conditicn

n

are

Tesponsibility and ownership circumsiances of the Jaxariz
composiing plani appear quite unclear. Land belongs

to the private company Mercu Buana, Suti ihe expenses of
the staff and mainienance is paid by the Municipality of
Jakaria. L1 nOw seems ihai mercu Buana 1s losing iateresl
in manzging the plant in the future.

4 ten-man zeam of 20 staff personnel 1s in charge of
sefeguarding ané maintenance of the stored equipment.
Colonel Marsono, the present maneger and director of

P.T. Jakarta, with many years of experience in composi-
ing will take part in a one-month {raining in New Delhi,

India, within tke FAO~project TCP/I1i5/8904.

4.5. DProblems 4o be solved in order to complete and operate

the Jakariz Composting Plant

4.5.1. Techrical problems to be sclved in order to cogplete the

For the assembly of the equipmeni, several proposals

were made, but not orne so far has teen fully satisfaciory. £

particular protlem is the fact that 60% of the equipment

is of John Thompson Ltd. {(U.X.} origin. Furihermore, .
the design of the fermentation house operating sysiem

requires extensive accuracy and specific skills. ,

Therefore, as a first step, the supplier of the plant

snould ve contacied first before any other decision is

made. A lis%t of missing or replacement paris should be




L.5.2.

)
O
Lt

sutmiited o the supslier in case he shows inieres:
in furtner colleboration.

Zowever it seems zprroprizie 1o assign the civil engineer-
ing work to 2 consuliing company which will be responesible \

for calculation of cosis and ihe execution cf the work,
done by Indonesian coniraciors.

Prospects for future extension: Since the crushing
section's capacity is nearly three times ithe capacity of

the fermerntation section, it is reasonatle to consider

o

urther exiension now in orcer ic give ihe piant

its full capacity. Such extiension would allow the vrocessing of
about 20 to 25% of Jakaria generaied garbage whereas pre-
sently designed capacity is hardly sufficieni fer proces-

sing & tc 10%.

However, it is too early to advise the Govermmeni on ihe
best desigrn eni process i¢ be selectied for the extension
of the fermentation section. Available space as well as
investment and operation cost according to local conditions

should first be considered,

Technical problems to be solved in order io operate ihe plant

(& =efuse supply by road

To improve the junction of the national road to Jakarie
with the dirty road leading to the plant: e.g. traffic
i1ights and widening of the left lane of the road;

to coat the dirty road and equip the railroad gate with
traffic lights, acoustic signals and automatic blocking.
The guard's shelter ai the railiroad gate iz already
constructed but not used at present.

Lt the same time suitable measures are io be iaken to
avoid nigh transport frequencies of the refuse collection

trucks, wrich could be reduced to 30% by the use of

e )
ank &

(31

1 capetity sompact trucks,




(v° Refuse supply by rail

It 1s most adviszple o take advaniage of the exisi-~
ing railroad for the plani's refuse supply with the

helpy of e suitabie vranching-off upsiream. This now seems

feasibtle after Colonel Xarsono contacied the Rail- |

®©

rozd Directorate. Thnis would alsc allow compost trans-
poriation by rezil downsiream, and facilitate communica-
$ion wiih distarnt dumping sites for the Jakarta refuse
in an economic way. Since ihe composting plaznt is noi
equipped with an incineratior piant, 2 suitable dump-
ing site for wasie rejected by the composting plant
must sitill be found.

(¢} Collection facilities

4 suitable agreement must be reached beiween the Kunici-
pality and the plant's management according to which
adequate city areas for waste collection and removal

are defined and ine payments o be effected by the Munici-
pelity for ihis service of the refuse composiing plant

are established. This co-operation is already practiced

[

n Surzbaya and Medan.

(d) 1In addition the acquisition of 15 compact lorries with
3

14 to 16 m

refuse collection trucks is recommended io cope with

capacity instead of the 40 Thames Trader

ihe needs of 1the Jekaria household refuse collectiion service,

which at present is not irn full operation. 1

Financial, Administirative and legal Aspects

>
.
(oY
L]

The liational Planning Developrment Board (BAFPENAS) is res-
ponsibvle for the preparation of Indonesia's Five Year

Development Plan. BAPPEAS thus playsa key roie 1for

the Jakar<te Composiing Plant completion and development
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Dr. Herman Heruman, Direcior for EZnvironment of BAPPENAS,
witz whom the UNIDO expert had two meetings, is dealing
with the Nztional Composiing Development Programme and
specifically with the Jzkarta composiing plant project,

which has in the meaniime been given high priority.

Pinancizl aspects

BAPPEINLS is going tc mzke, as soon as possible, a project
proposal for financing ihe Jaxarta composiing plant completiorn
unéer World Bank loan. A large World Bank loan, pre-

viously granted in the framework cf Slums iImprovement
rogramme (Kampung Improvemeni Programme), is largely not

used because of lack cf iechnical assistance, and 1S thus
partizlly available. The UNIDO expert was asked about

the amount required, but couléd noi give any reasonable

figure for the Jakarta composting plant complesion and
stariing-up,a prodlex which in 1973 had been studied

already by Mr. Marsono.

The costs for eguipmen: are generaily up to 15-15: of the
equipment updated value. Buildings and civil works costs
are to be added, and cost assessment has t5 be made on the
basis of John Thompson estimates and drawings. Therefore,
Clerke Chapman Ltd. kas 1o be contacted urgently., How-

ever, an estimated US £4,00C,000,- is needed and included
in ine proposal for ihe lztional Composting Programme (see

2-90}.

Adminisirative 2: :cis

(a? It is obvious <that a new organization is reguired,
not only to complete the plant, but also to run the
plant and to0 organize the composi sales and market-
ing. Thus, two aspects must be contemplatied:
ownersghip &nd operation,
{ne has to keep in mind ihaet 2 rmunicipality ectivity
is normaly limited {10 urban refuse collection, removal

ané dumping at the lowest cost (sanitary landfill:,

and campesting is not the cheapest weay 10 zet
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rid of gervage. JTompost production is jusitilied Ty
agriculiural and economical purposes which are wiih-
in the scope of the Central Government Development
Programme, 25 indicated by the plan for a National

Compestiing Programme.

The above criteriz have to be taken into account for
the decision or the plant's cwnership and adminisira-
iion scheme.

{t} &s regards the plani's operation, BAFPENAS considers
3 possibilities:

- 1st alternative - The plani may de run by ihe Locel

Governmenti, with aid from the Ceniral Government
through the Ministry of Public Works, or Minisiry

of Indusiry, or Kinisiry of igriculture;

- 2nd 2lternative - The plart mz;” be run by the

Central Govermment under the scheme of the Kampung
Improvement Programme, i.e. the Government's
financing in the framework of the Urben Development

Programme headed by the Ministry of Public Works;

- 3rd 2iternative - The plant may be run by the Ceniral

Government under the Ninistry of Agriculture in asso-
ciztion with the Agriculture Production Programme.
Tnis alternative corresponds to a new project that

would be creaied ty the Department of Agriculture.

Por the 2nd szlternesiive, there has been a programme under
World Bank loezn for ectivities of garbage collection that
could ve extended to composting activities (in the World
Bank programme for garbage collection and disposal 40 cities
are involved).

For <he 3rd alternative, the programme may get higher
priority, since ii involves the AETiClIWre rrodusilon rro-

gramme,

{¢; The expvert was asked about the possibliiy of operating




ithe plant by a privete company. This form of
nanzgement may be recommended if the zppointed
contracior is an experienced compost produciion and
mar - gement professionzl, and as long as the

coniractor's rights and duties are well estzablished.

L,7. Findings and reccmmendesiions

Tne folicwing immeciate aciions zre recommended:

UKIDO

Tc approach Clarke Chapmar Ltd. in Wolverkampion, U.X.

for discussions on essembly and plant's siariing up and
operation costs.

UNIDO offered to transfer resultis to the Government through
UNDP/SIDFL Jakarta. BAPPENAS is expecting a report before

the end of October 1920.

Government
Sutject to the Government's agreement on Clarke Chapman's
proposal:

~ To use 2ll possible efforts for making the World Bank

loan availzble before 31 December 1980;

- To decide on the piant's ownership and to set up new

adminisirative and operational status;

~ To launch tender invitation to Indonesian contractors

for buildings and civil works implementation;

~ UNIDO assistance may be regquesied for the plani's
completion consisting of: preparing tender specifice-~
tion book, assisting the Govermment in selection and
assembly of ecuipment,in co-ordination of civil works
implementation, assistance in delivery and testings,
2s well as in providing necessary iraining and fellow-
ships for key personnel.

L project document outlining the above activities should

-

be prepared within the rramewerk of ithe lational Composiing

Frogramme for Indonesia.




Se e irouble-shoociine of the compest vlants at Medan and Surebzyve

Sele Generzl survey

Botk Medan and Suravays factiories have been installed in 197
witn equal operetion lay-out ani are owned and rin by ithe same privete
commercial companys:

. 7. Kurmiz Pelita

Oikini Raya, 48 - Jakaria
P,T. Kurniz Pelite itself is owned ©y the holding company:

P,T, Mercu Buana

Rayam Luruk Building - i4th floor - Jakarta
Wercu Buanes dezis with agro-activities and the produciion and exporietion

of estate crops, chemicel ané orgenic feriilizers eic. The company 1s

also involvei in the Jakar:z Compos:iing Plant (see 4.1.)

5ele1s Cneratior scheme

The plant's reception building is designed for 2 lines,
each. of them with a capacity of 400 m3/day (or 100 tons/day assuming
averege density 2.5).

Zach line consists of:

- One concrete reception pit

~ one slope: belt conveyor

- one DaNO-Bio-stabilizator

~ one Siebteinik Vibreting-Sieve through which material
is separated into 2 fractions: under-riddle 2 iz led to the
plant's outlet while over~riddle is conveyed to:

- one 40 HP and 60 HP Bi-rotor Fine Crusher (from BIAS, Denmark
supplied by Emst Koromsky, Hamburg, West Germeny)

The end product is trensferred to the maturing area where it
is piled in windrows by means of appropriaie wheel-lozder-engine.
Compost remains at oper air 2 monthe and fermentation continues at the

: . -n0 . : .
same time, Temperature rises to 78 C and drops progressively down o

46°C afier 2 months., Windrow turning-over 1t performed every 2 weeks,
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1. teception pit
2. Glob conveyor
3. Llal conveyor
A miyrnetic separalor 11. Fouled air exhaust an to earth filter
5. Burostabilizor hopper 12. Revolving screen
o Biostabilizer revolving body 13. Coarse screened compost
f. Air inlets }4. Compost conveyor
. Cont steel rings and rollers 15. Rejecis over riddle
9. lbrive goar 16. Rejects conveyor
10, Ventalaling fan 17. lBLarth filter

Figure . bano Stabilizer Cowmposting Process
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S5ele2e Ancillerv ecuipment

5- 2-

Both factories are ecuipped with their own power plant consisting
of two diesel power urits, one under operatiion, the other siznding by:
Medan factory itwo 262 KVi caterpillar units, Surabayz iwo 313 XKVA units,
Diesel wheeled loaders and cumping trucks are available for garbage and
compost handling.

-

Surebaya plant has 7 open refuse collection trucks. Tne fee for
removal of gervage is Rp. 450/m3 paid by the Mumicipaliiy., Medan plant
veing 21 a2 distance of 13 km from the city centre, has no collection
trucks and itherefore garbage, mainly coming from markets is delivered
a2t the plant free of charge. i the plant mzintains 4 EIIO open lorries
for compost delivery to distant places. Both plants are equipped with

2 weignibridge,

Composting cavacity and yield

2) ledan

Although the plant's capacity is 80-100 tons/day, ihe preseni capacity
is as low as 30 tons/day. If the city's refuse collection exceeds
this limit, the excessamount of garbage is transported to a dumping
site and extra costs are charged to the Municipelity.

According to the plant manager the compost yield is esiimated 2t

30 % compost, 60 % rejects, 10 % loss due 1o waler evaporation.

b) Surabaya

The plant's full capacity is 125 ions/day of refuse. At present
compost production per monih is between 1000 and 1200 tons.

The percentage of compost yield is nearly the same as in ledans:
30 % composi, 50 ‘,'3 rejects and 20 % loss due to water evaporation.
'

In boih planis the compost yield is abnormally low.
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Operationzl concizions end COmMDOSl prics

(@)

‘pération CCSLS

2} Personnel

Cne nunéred workers are emploved ai ihe Surabaya plant, most of them
unekilled; werking hours a2re 15 hours per dzy, Sundays included
(DANGC-stablizer cperaiess dey and nigrt). Skilled persomnel, besides
ihe pleni's menager, comprises of & mechanic, an elecirician foremzn
ané one laborzstory assisient working &t ihe locel government oflice.
The medan plant on the oither henc has ornly 23 vorkers. The average
wgges are in the range of Xp. 750 - 1000 per cay with iransporiziicn,

health insurance eic. included.

t) fechnical operstion input

Consumption ¢f fuel by power generaiors and vehicles itg aboutl 1.2 tons/dey
with & fuel price of Rp. 52.5C per liter. Rp. 10,000,000 is zlloczeiecd

per monih for spare parts and maintenance. The double rotor hammers

are recharged elecirically aznd other paris are repairec or produced

in the plant's own workshep.

Compost production cost

According to a study, the Surabaya plant processeé up to 12,905 1o
of refuse in 12 monihs curing 1975 ané had a compost production of
only 3.5 tons zt the same time. Since the operational cost over

the year was up to 115,437,413 Rps. (amorzizaiion included), ihe

i
average compost produciion cost per kg was Rp. 33,05,
(=1 A




5.4.
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Tnese abnormelly high operation costs can be explained as
follows:
- <he plani's capaciiy had been used up to only 35 %, while overhead
ani labour costis are ol course not cui down ati the same raie;
- a compos= yield of 31 % is extremely low ani reveals severe techniczl
problems curing the compostiing siage;
- compost yield of 31 % is unusuzlly weak and reveals trouble shooiing

2t ihe composting siage. .

Possiole factors causing low compost yields

a) Water content
Household and maricet refuse in tropical countries usually have
a high percentage of water (about €0 % during dry season, up to
90 % during reiny season), which is noi adequate for treaiment in
the Biostabilizer. Drying of the garbage in these cases is done by ihne
sun while the meterial remains in the recepiion area, a process

quite uncontrolled,

b) GCarbage composition

In developing countries like Indonesia municipal wasie control
is net subject %o regulations like in developed countries. Therefore,
household refuse arriving at the plant contains a lot of large, for

the DAND-Biostabilize T, indigestable components.

c) Fermentatior
Residence time in the DAND-Biostabilizer should be about
5 days, while in realitly at the medan piant i1t 1s about 3 davs at mayimal

_C . . . . . -© o e
=°C andé a1 the Surabaya pient orly 2 davs at 45 10 5C°C. Under such

n

O

onZiiions one coulé operate a2s well without 2 Eiostatiizer. Otviously

a2 satisfactory fermentaiion process camnot be achieved.

d) Sieving

4 "Siebtechnik” vibrating sieve set up immediaiely after the
exit of the bviosizbilizer, fed with incompleiely fermenied material
with high water content is the reason for a2 sudstantial loss of organic
maiter, In other wordis, the concep: applied to lMedarn and Suredays
composting plants is prectically the same as applied to countries :i1in

= moderate climate (Denmark, New Zealand eic, ) without taking

into account Indonesiantropical conditions.




e. Operationzl breakdown
Due to 2 general lack of mzintenance the plant has to stod

cperation frequently.

5¢35. Farket Situzfion
a. Most of the Ms2dar plant compost is sold <o it's owner
Mercu Juanz Co. who mzintains three huge estaies located at &

distance <cf 100 km from the plani.

Other clients are the Norih Sumeirs markel gardeners, whc are
supplied by three distribution storehouses. Compost price is in
the range of Rp. 30 to 40 per kg whick is far too high compared
with the price for animzl manure (up to Rp. € per kg). Nerih Sumatre
is supplied by another compost producer: P.T. Jaya Tani, Medan,
with a compost capacity of 400 tons/month. This compost is produced
in a different way and the price for the final product is about

Rz. 3 per kg.

. East Jave estates within the Surabaya compest eree are
generzlly Govermment owned. In this area the compost markei price
is about Rp., 17 per kg, 2 Dprice established by the Ministry of

Agriculiure Extension Services,

Some of the compost is exported to B2li and sold for a price

hignher than the price for fertilizers.

5.6 Recommendations for the improvement of Medan and Surabaya
composting plants
ao The drying procedure for the refuse practiced at the present
time must be abandoned.

b. Daily testing of +ine water content for rejects anc fresh garbage

he

et

should easily be performed and a mixing rate as a function of
water content mus:t be established in such a2 way ihat the humiditly of <he
wnole mixture does not exceed 60 to 65 % at the inlet of the processing

line.

Ceo Sieving

< is recommended to convey the material from the DAND stabilizer
impediately to the maturing area and to perform sieving after
fermentation is completed (avocui 10 days). Over-riddle should be

recycled and under—riddle be subjected to the ti-rcicr hammer mill

fine crushing,
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Ce Crushing of large components
A heavy-3duty hammer mill cusher should be installed ani the
cruashed materizl could be combined with ithe 3ARO-Biostatilizator

preducst for maturing.

e. General resioration and maintenanc

a completie repainiing 2nd cleaning, reslzacing of all corroded
or consumed paris is badly needed. 4lso the workshop must be
completed, a2 team for exterior and interior cleaning and a maintenance
team witk a skilled foreman should be created. In case of ar
operztional breakdown,collection trucks should not ve given permission
0 deliver more garbzge than ihe plani's capacity allows,

<. Part of the suggested transformation can be executed with minor

changes. However, aquisition of a heavy-duty hammer mill would lead
to double or triple <he actual capacity (Fig. 5) and tc a yield

improvement ¢f up 0 507,

At the same time, compost production price will decrease to &
normal level (Ro. 10 per kg). It was noticed that Thyssen
Energie QubH, West Germeny, submizied 2 propesal in 1975 for 2
composting plant with a Rheinstakl drum stabilizer at a price of
DM, £,380,000 cif including assistance during erection. This procedure
is not very different from DiNO~-Biostabilizator and also does not

include a heavy-duty crusher, which, at present, is the equipment

mosily needed.




"Coroost from household refuse and asxobic compesiing Drocess

in iroriczl environment",

Presaried at the serinar or "Biogas and City laste Composting”
3 gy

Jakarza, 1 to 4 July 1930 {32 pages), by Robert P, Gilile:, Genevz,

Compost is a fer<ilizer - better 2 s0il conditioner - obizined
fror aerobic fesrmentation of municipal solid wastes. Compostirng,
in comparison with sanitzry land filling, as & method for refuse
disposal, requires consideratle invesiment bui has the advantags ©f
satisfying some agriculiural neeas ty selling compost and thus
contributing to ease,through organic recycling, the environmental

impact caused by city wastes.,

Among the many types of composting techniques existing, three
are shorily described: the collected municipal refuse - generally
crushed before treatment ~ is exposed in rows unier open air sheds,
wnich are turned over accoriing to ithe temperature evolution during
fermentation process. By anothaer method, the John Thompson process,
the crushed refuse is evenly distributed into a system of perforated
steel containers which a2re automaticzlly empiied one into anoiher,
while the DAND-Biostabilizator technique is a rotating steel drum,
filled with the waste. In both cases fermeniation is completed

under oven 2ir sheds.

An excellent compost with a higher nitrogen content is obtained
when at the beginning o7 the composting process a certain amount of

sludge fror sewage plants is added.

A cost estimation reveals that investmeni for a compost plant
on a pilot plant scale will be around US$ 800,000 for eguipment
and US$ 550,000 for civil works. However, for a composting plant
with 2 capacity of about 500 tons/day, approximately USE 20 million

15 needed of which 35 %0 40 % are recuested for civil works.
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Persons Interviewed

Miristrv of Acriculture (Devarimen Pertanien)

- Dr. Birowo %.T., Eead of the Planning Commissior (Zirc Pe-
rencanean)

- Ing. Tchokroperdoio, Flanning Zureeu
-~ Dr, Yusin Ancng, Planning Bureau

- Dr. Sukaryo Kuser, Chief Subdivisior for the Multilaterel
Cooperetion

- ¥Mr, Eidayet Gznde Atmadije, Plenning Bureau
~ Mr, Seefoeddin Achmad, Planning Bireau
- Mr. Philman, Plenning Sureau

- Mr. Seubari, Eead of the Fertilizer Bureau (Bine Serans
Usaha)

- ¥r, Samad Siam, Fertilizer Bureau

~ Mr, Soedjerno, Zvaluation end Controlling Division, Regional
Office, Jekarta

- Ing. Hadiono, Agronorist, Crons Production Directorate,
Peser ingu

Ministrv of Home aAffairs

- Ing. Soegierso Padmoprenoto, Dirzctor for Urben Developrenti

- Mr, J. Rumezit 2.A., Urban Development Division

- Mr, Hermansvah, Urban Developrent Division

Ministiv of Yerks

- Ing. Soeraimo Notodipoero, P,U, Dept. (Cipta Karya)

tionel Develsn—ent Plenning Acency)

tn
9.
l
)

~ Dr, Yerrazn Xeeruran, Jirector for Environrent

- ¥r, A, Rosli, Sureeu of =nviroanment and laticnel Resources

coefaes




Jakarte Locel Government (D..1.I. Jelkarta)

N

- Yr. wehyu Senioso, !'ansger of the lunicipal Cleansing
Service (Dines llebersihan)

- Mr, E. Djuhere, Municipel Cleansing Service
- lrs., Yunneni lertawiria, Chief of the Znvironment Division

- Miss Rutkh Arieni, Assistent Znvironmental Divi-ion

The Jakerta Compostine Plent (P.T, {ompecs Jakerte)

- Colonel Merscno, Director

Privzte companies

- Mr., Francois Denis, Director for S.0.D.E.T.,Z.G. Indonesie

- ¥r, Yves Aubert, Director P.T. alun {Citroén end Renault
Vehicules Industriels)

The United Nations staff in Irndonesia

- Mr, Pane, Resident Representative, U.N.D.P,

- Mr. Facuir . Icbal, Senior Indusiriel Development Field
Advisor

- Mrs, Victoria Grevemeyer Xorb, U.x.I.D.0. Junior Professicnzl
Officer

- Dr. Jacgues G. Rumeau, F,A,0. Represextctive in Iundonesia
- Mr, ¥, I, Fhan, issistant of the F.A.D. Representative

- MX‘. Baﬂ.bang, F-A'Oo

- Vr, Peier 3, Hesse, F,A.C, Kegional Coordinator

- Mr, D, Joshy, F.A.C, Consulient for Zioges




LR A A I )

o e e e e =

~ Br. Gede Jukata, Director of the Agriculture Extension
Service (iekanwil Depten Beli, Denpesar)

- ¥r, W. Meras, Agriculture Service (Dines Pertenien)
T_P‘

- Ing. ¥t. Ardhe, Assistent Agriculture Extension Service)

~ Dr. Igusti Ngureh Wardana, the Nayor of Denpasar
(¥ali otz Jenpasar)

- Mr. Ali Temeye, EAPFEDA (Provirncial Developmeni Planning
Agency), Beli

- Mr. Arihe, Dept. Pubtlic Vorks, Province of Eali (P.U. Kebu-
peten Badung)

- Mr. Agung Suteje, Public Works
- Dr. Veyen Muja, Denpasar City Secretary

- Dr, Ida Bagus Widia, The 32l1i Tourism Development Ccrpora-
tion (P.T. Pengembangan Pariwisata Eali), Cebeng Denpasar

- Mr, Oka, Governorate of Cemat Villege {lecamatan Zaturiti)
- Mr, Jerbekil Vije, Governorate of Camat Villege

- Mr. , Menager Pupuk Xormpos, Denpasar

- Dr. Husen Yangseatmadje, the lMayor of Bandung

- ¥r, Dijerber, Head of thr City Cleaasing Service (Dines
Kebersiktan)

- ¥r. Dipokoesoemo, ‘enager of the "Dewi Sartika” Project
- Dr. Tutin Sukertini, Horticulture Dept. Wet Jave

- Dr, Sutere Virermiherdje, Food Crops Dept.

- Mr, Josasih, Zstate Crops Dept.

- Yiss Ir, Yayz, Estate Crops and Plaaots Protection

~ Mr, inhar, Staff Consulting, agriculture Regionel Div.
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- Mr, Djerje, Agriculture Regional Division

- Dr. Filino Earezhap, Director of the Development Technology
Centre, Institute of Technology, Bandung

- Dr, Wibowo Suryo, Chemistry Division, Institutie of Techno-

logy, Zzndung

Bogor

—_———=

Soil Research Institute, Bogor (L.P. Tanah)

- Dr. D, Muljedi, Director of the Soil HReseerch Imnstitute

- Dr, }., Sudjadi, Heed o2 the Soil Fertilit: Tivision,
Soil Research Institute

- Mr, Istiglal Amien, Soil Fertility Division, Soil Research
Institute

Institute of Aeronormv, Bogor {(L.P.3)

-~ Dr. Soetjipto Partohardjono, asgrononmist

’ ‘
Jogyakarts

Vr, Achmad, the Mayor of Jogyekarte

- Mr, Jacob Mardjadi, Chairmen of the Agriculturel Depart-
ment Agzency of Jogysltarta Province

- Ing. Y. Susanto, Agriculture Extension Service
r, Sunkono, Agriculture EIxtension Service

- Dr, Xridoyato, Head of agriculiure and Fisheries Services

- Mr. Probokusumo, Chairman of the Provincial Develorrment
Plenning Agency (3aPPZDA) of Jogyeltarta Province

= Mz, Soesento, Subdirectorste of Development of the
Yunicipality of Jogyakarta

- ¥r, Soepedi, Eead of the Sub-directorete of Finsnce of the
Municipelity of Jogyvakarta

- Yr, Hardjomuryono, Head of ithe Sub-directorate of EZconomical
Affeirs, ‘unicirelity of Jogyvekarta

- Mr, 3oediarto, Heed of the Public Works Service of the
Municipality of Jogyaikartie




- Dr. P. Panygabean, Generel Secretary of the Muznicipality
on behelf of Dr. A.M. Ranghkuty, the Mayor (wWeli kota Medan)

- Ing. A. XNasution, liead of the Landscape Depertiment

- Mr, Dewamuddin Nasution, iiead of the Cleansing Depertment
(Cinas ilebersihan Medarn)

- Mr, Yahve Harahap, Pover Departmernt, Medan

- Ing. Faemruddin, Provincial Developrment Plenning Agency
(BAPPEDA) of Medan Province

- Ing. Zulfiker Idriss, Ag;icultyre Extension Service

- Mr, Soejarto Ronosoeherdjo, Agriculture Department Medan
- Mr, S.E., Lerehap, Agriculture Extension Service

- Mr, E, Eutagaol, Agriculture Extension Service

- Ing. J. Aller Situmcrang, Agriculture Extension Service

- Ing. Sutena, Agriculture Extension Service, Foold Crops
Division

-Nr, 7 , Lesponsible for Kurnie Pelite Composting
Plent, Medan

~ Mr, Jeyatani, Manager of Kompos Jaya Cc. Medan

- Dr. E. Irman Luparto Tjokrojolda S.h.,, the Mazyor of
Semarang

- Dr. Ir. Wasono, Chairzan of the Ares Planning of the
City

- Dr, Hatssan Suleman, Fead of the Health Department

- N

r. Sudjatrmoho, Head of the Muricipal Cleensing Service
(Diras Kebersihen)

- Mr, Sutarso, Agriculture Extension Service (Province
level)

- Mr, Moeljono i,P., Azriculture Zxtension Service
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Dr. Soekstmo Prawirohadisebrote, the Mayor of Solo
Dr, Djoko Santoso, the Secretary

Ing. Soedjerwo, Public Vorks Depertment

Dr. Soedarsono, Chief of Project Division Surakarte

Dr. Selirmin, Head of the Kampurng (slums) Irprovement
Programme, Third Urban Development Project, Surakaria

Dr. Emmanuel Prasetyvo, Agriculture IZxtension Service,
Province of Surekartsa

Dr, ferman Soetari, Depertment of Agriculture, Centiral
Jave Province

¥re., Tjokrosaputro , Batik Keris owner
Mr, Eandoko Tjokrosaputro , President of Betik xeris
¥r, Eandiman Tjokrosaputro , Director of Datik Xeris

Ing. Ey Green, Batik keris Technical Adviser

At

~

r. Mzrtono, Zirector of the aAgricultiure Ixtension
ervice (llakanwil Depten Surabeyz)

hal
-
S
Yr. Imar Soeroceri Ngisoatmodjo, agriculture Zxtension Service
Mr, Drh. Soemitro, Agriculture Zxtension Service

Ing. E.M.0.3., Mochtadi, Assistant Secretary for Developrent

Colonmel Czi Soekerdjo, Chairman of the Surabays City
Flanning 3oard

Ing, Zeirudin Djepri, Fublic Works Dept,
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- ¥r., Xarwi, City Cleaning Division
- Kr. I.D.7. Sukarda, City Clieaning Division
- Mr. Romny Da Coste, P.T. Kurnie Peiitz Sursbayz Composting Piant

- ¥»., Wijoao Koesoemowidjojc, F.T. Kurnia Peiiiz
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Documents consulted

-~ Géographie de l'Asie du Sud-Est, by Jean Delvert

Les Presses Universiteires de Frence,raris 1967

- Peet and Podzolic Soils and their potentiel for Agriculture,

Bulletin Nr, 3 - Soil Research Institute, Bogor 1976

- Surabeya Veter, ¥astewzier, Drainage and So0lid Westes -
Surebaya Programme for Solid Vastes Management,
by Camp Iresser and Mc. Xee Intermational Inc. from Beston,
Massachusets, U,S5.4., 1976

~ Semarang Solid ¥Waste Management Programme, by }Mc, Domnel
Engineering Co. end the Trans Asie EZngineering Accociates
Inc., 1976

- Sampah & Permasalahannya - Kotamadyas - Deti 1l

Semareng l‘unicipelity document

- Date D2ta Masalah Sampah Di Daerah Xotemadye Derah TX 1l

Jogyakerta - Jogyakarta Municipality Document

- Ringkasan Dar Kesimpulen Feninjauan Febrik XRompos

Surabeyva - P.T. Kurnia Pelita, by Colonel Marsonmo, 1977

- 411 F.T. Rompos Jekaertae documentation exd reports {inclu~
ding John Tzorpson documents) gently communiceted by
Colonel Marsomo, Dirgctor of Fabrix nNompes Jakarta, Pasar

Mingu
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U.5.1.0.0. Preject SI/INS/80/8C1/11-01

Prelizinary assisiance for composiing of lunicipal Jolid Waste — Indonesic

erd U.l.IZ.L.C. furiicy assiciance for a Naiional Counosiing Programme thaot

cen be eGopnted at a2ll mazjor cities of the country

)"Ah COrm=oTon UITE TUT 1nuny BRIZARCE /20D LAZVETINZ STUDY ROF CCLFCOST

P2RCDIUCED I NI CITVY OF

L4

I'cte — Since compnat is bulky vroduct aznd iranspori costs expensive, ihe
cutlet for coupost ic te pe found within a radius that cnes not
xceeld Teaconztle éistance frox ihe processing plent, izatl could
be estimzted 40 to 60 =, meximum
The purpose of the present irguiry is to set up 2 rapié survey of
ihe potential zerket for coupost wiihin the lizmixs of the avove
considered arca .

1, TOVIRSNLIIITAL CONDITICNS

Hindly provide zvailable datz about :

- Specific clizztic conditions
- Rrinfall : mz. per anpuc end =z. per nmonth (sraph)
- Gcologiczl characieristics and nother rock (sudsiraiun)

- Pedologicel charactieristics of %he soils and theiT poieniial
for agriculture

- hverage PH of the soils avd other physical and chemicel cho-
vecteristics
- 3ffeccts of erosion and its exient a2t the considered area

I'nte = £11 anzlytic dzie ot other <that could Tte ctrovidel ave
gratefully appreciated .

Yotes =
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2. T2 ARDA'S ACRART/I STRUCTURD AN ATRICULTUR.LL CUARACTELRISTICE
2.1 Explaiv how ihe covsidered agriculiural secior is cdisiributed amonn
privaie/Sovernuert estate holdinnms or coeperciives ond szzll louns—

holders

2,2 Local technical essisiance tno the farzers, in form of :

- top egricultural institutes (University) evd secondary asriculiurel
schools

- basic research iunciitutes, especially dealing with the fertility
and plants' sutrition problezs

Kotes -

coifens
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THT AGRICULTURAL PRODUCTICN WITHIN TZF LI:I7S OF THE

G- 3IDT o
Ck. RES DD ALA5A

Lreas under cultivation and comuzon yields foer the vegeizble crops
(Flease, use ihe chari below)
1]
Areas covered| Avezs Common
at present targets vields.at
tine 1985/9) Lemsenl tinme

Food Crone

Rice (for iuforma-
tion only)

Corn (raiz)
Sorzhur

Cassave

Soya beans
Cround nuts
Fruiis (citrus)
Pepaye

Fruits (eother)

merrket garderning
crops (vezeistles
or horiticulture)

Estate crops

Jobeeco
CofTee

Tes,

Cane sugar

Coco nutis

0il pelms

Rubber

(Please *ick off crops that, at your opimion, could taie sdvanicge
of couzpost apzlication)

liniecs ~
_2ill

'll/l'l




PORTILIZINR AVLAILABLE T0R THES ASRTCULTURAL PROVUCTICH

Cherical fertilizers

2/ - P¥_zmousis avnlied on pverace to the mrin vesetzble crops

Urea TSP

2X Corpound

Food crone
Rice {for isforza-
tion omniy)
Corp (nzaiz)
Sorghun
Caszseve
Soya beans
Sround nuts
Fruits (citrus)
Papeya
Fruits (oiher)

liarket gzardening
crops (vezetables
or horiiculiure)

Estate crorvs

Tobacco
Ccffee
Tea

Cane suger
Coco nuts
0141 pelus

Rubber

b/ Chezical feriilizers coz.om cnst orices

saxiouo reteil sale prices to fetcersfor chezical fertilizers

delivered at the ¢istritution shop

-~ Urca
- T3P
- ZY

- Conpound VPK

Ve

D
¥
(D}

)
[]
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4.2 Or~znic fertilizers (Soil comditioners)

e/ - How is ihe orsasic mztier provided to ihe soils of this
evea ai present time 7

- Green nanuve (croitellarie, azolla, ete.)

- 'pinzl manure (cows, pigs, poultry, etc.)

Svecify : aveilebility

L]

zle prices
To which crops are they apnliecd end cuantities

- Raw gartage (city waste)

©
L]
o
(0]
._’
-
<
o
-~
0]
[+ 5
o’
e
<«
-1
o
0
'
L
-~
=1
<
()
4
[/}

' s . =z s Takd 1y
Svecify : esveilakrility
coznon prices

To which crops is raw Zerbage applied ? cuaniities ©
- - - -

Is rew gatbage previously soried or not or the

fars 7

Is the taw gard.ge fermented or pnt on the
Doy ?
aTh ¢

- Cozpost (froz couposiing plant)
Specifr : availatility
cost price for deliverry 2%t the plent
To which crops is it applied ? quantitiies used ?

Average transporiatinp cost price

£.3 Cherical &and orzanic fertilizers inint 2oclicziion

Please, provide soze usual blendings

ao./'aa




5. PROSERCTS O POSsTITLy USE OF CC.PC3T SITHTY THID LILITS

hl

5.1 Recuirzients
Sp ciuirezent Tor yezr in the different crops Dbelow :

e T
and 1920 forecaci)

arboreel industrial markeil gar-
dening cropsz

1682 {or 1982)
1985
1090

5.2 guzlity

Specify the degres of sorting ané rvidéling required for the éiffe-
Tteant crops 7
Specify the degree of ferzeuniation 7

for the different types of crops : arboreel, incdusirial, matket gar=

5.3 Price

Eztimate of the sale price that could be paid by the farmers sccording
to the croos ané cozpost upgrading znd quality ?

5L NDistritutiesn
Whet zre the Dezsuves suztested in the field of the disiridutinn ?
Distritutinn network ? Sz2les points ?

Loosz product or begzzed mixed or pot mixed product ?

5.5 Jnvernment suzdort

At rour opinion, is coxzpnsi io De supported v the Jovernuept ?

Intes

ver/ees
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CoDER TC udicTd

SULAERIZATICT 0D UL 2

Date :

Please, convey “his docuzent to the U.N.I.D.C. Cornsultant in_chargs of

the prnjecs 3I/1HS/230/301/11-01 ¢/o Ministry of Agriculture
Planning Division

Thnank you in advance Jl, Iram Bonjol, 29
Jukarta

The transinission of any docudent relating to the subjsct should de
fully epnoreciated .
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Some examples of

temporary refuse

storage
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Compost plant
at Jakarta

equipment stored
in a building
originally
assigned for
maturing of
compost; in the
front a model
of the plant.

864 JOHN TI0MPSCH
fermentation vaic
stored at the
plant site for

17 years

JEFFREY DIAMOND
200 HP hammer
mill




Compost plant
at Medan

Medan @

reception plat-
form, accumulated
efuse is cove:ed
by weeds

Compost plant
at Surabaya




Surabaya

DANO stabilize:
outlet with far
and belt
conveyor

Surabaya

SIEBTECHNIK
vibrating sieve

Surabaya

manual removal
of plastics at
the fermentatio







