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PREFACE

In résponse to a request from the Goversiment of the Republic of Indonesia, the Government
of Japan decided to conduct a master plan and feasibility study on wastewater and solid waste

man_ag’cmem for the city of Ujuag Pandang and entrusted the study o the Japan International

Coopération Agency (JICA).

JICA sent to Indonesia a study team- headed by Mr. Ryuji Yanai of Pacific Consultants

~ International (PCD) five times between June 1994 and February 1996.

The team held discussions with the officials concerned of the Government of Indonesta, and
conducted ficld surveys at the shidy area.  After the team returned to Japan, further studies

were made and the present report was prepared.

1 hope that this report will contribute to the promotion of the project and to the enhancement

of friendly relations between our two countries.

I wish 10 express my sincere appreciation to the officials concerned of the Government of

the Republic of Indonesia for their close coOperalién extended to the team.

March 1996

fr. |
/})5: (<) /el ’é‘p

Kimio Fujita

President
Japan International Cooperation Agency






MASTER PLAN AND FFASIBILITY STUDY
ON
WAST["WAT[‘R AND SOLID WASTE MANAGEMENT
FOR
THE CITY OF UJUNG PANDANG

March 1996
Mr. Kimio Fujila
President
Japan Internauonal Coopcranon Agency

LETTER OF TRANSMITTAL

Dear Sir,

We are pleased to submit herewith the final report entiled "MASTER PLAN AND
FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTE MANAGEMENT FOR THE
CITY OF UJUNG PANDANG".  This report has been prepared by the Study Team in accordance
with the contract signed on 14 June 1994, 24 April 1995 and I November 1995 between the Japan
International Cooperation Agency and Pacific Consultants International in association with Yachiyo
Engineering Co., Ltd. '

The report, based on the resulis of analysis of existing condition of wastewater and solid waste
management in Ujung Pandang, presents & master plan and feasibility study of wastewater and solid
waste management, and an alternative study for wastewater management. - The report consists of
Executive Summary, Main Report and Supporting Report.  The ‘Executive’ Summary bricfly
illustrates the findings of the entire Study. The Main Repont, in three (3) pahs, presents the master
plan (Part 1), feasibility study (Part 11) and alternative s'mdy (Part Ii[). . ‘The Supporting Report
describes in details the technical aspects of the master plan and feasibility study.  Moreover, the
relevant data and drawin gs are compiled as the Data Book & Drawing.

All members of the Study Team wish to express grateful acknowledgment to the personnel of
your Agency, Advisory Committee, Ministry of Foreign Affairs, Ministry of Construction, Ministry
of Health and Welfare and Embassy of Japan in Indonesia, and also to officials and individuals of

~ the Government of Indonesia for their assistance extended to the Study Team. The Study Team
© sincerely hopes that the results of this srudy will contribute to the socio-economic development and
- environmental sanitation improvement in Ujung Pandang, the gateway to East Indonesia.

Yours faithfully,

Ryuji - Yanai
Team Leader -
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Sunimary

 SUMMARY

. Introductmn "

i :'f'lhe Mumcspallty of Ujung Pandang (KMUP) the provmc&al caplta'l of South

_ Sulawes:, is thc largcsl city in F‘,astem Indonesla and would contmue to lake a leadmg )

' rolc in the developmcnl of bastern Indonesm Thc populauon of KMUP has rapldly |
‘mcreased from 0.75 m:lhon in 1985 101l 00 nulhon in 1992 and is cshr'nalcd to grow
: furlher lo 1 52 rmlhon in 2005 and 2. 20 malhon in 2015 The urbén:drea has

" consnderably expanded .wnh an annuai mcrcasmg ratio of over 10% since 1979.

”_feEnvnronmcntal samlatmn ser\nce of KMUP is under thc Jnnsdnctlon of Dinas

o _Kebersnhan (Cleansmg Dcpartment}, _howevcr the scrvncc level is far from

-~ :sausfactory The exlstmg semcc level of solid waste collecllon is estimated to-be
s S’i% of lotal SOlld wasle gencrauon, and sull worsc m thc field of wastewater
L managcment as lhere is no service cxcept for qulle msufﬁcncnt septagc ‘collection. '
-"':Conscquemly the h]ghly urbamzed c»nlral parl of the cuy encounlers severe

environmental sanitatiof problcms, wh:ch ha»c been sprcad 10 the wholc cny with the ~

o _recent rapid urbanuauon of the suburban arca -

o ‘chce the formu]alwn of a comprehenswc wastewatcr and sohd waste management
e plan has become necessary 0 mnprove envnronnicnlal samtauon of’ 1hc area.’ :

e Undcr Ihcse cncumstanccs lhe Govcrnmcnt of Indoncsna requasted thie Govemmenl_ _
R of Japan in’ 1993 to condnct a fu]l-scale study for the lmpmvemcnt of environmental

"E:i‘sannlatlon (wastewatcr and solld waste managemcnt) of KMUP Rcspondmg to the
requcsl. lhls Study was carned out. by the Sludg.r Team of the Japan International

e B Coopcrahon Agency (JICA) in collaborauon wnh the Dlrectoralc General of Human
s _Scﬂlcmcnts (Clp{a Karya) M;mstry of Pubhc Works and KMUP from June 1994 to

Y Fcbruary 1996

.:The Sludy Area, shown in }flg I is the Mumcnpahly (cuy) of U_|ung Pandang

_ 3 (KMUP) ‘with an atea of about 176 km2 chcrlhcless, nf a facnlsly plannod m the

; 'l_ -‘ f'Study is located beyond the admmlstrauve boundary of KMUP such an area would
o Ealso be mcorpora{ed in the Sludy Area. i



2.1

. Suminary

» Thc ébjeéiiircé 6f the 'éniiré Sidd)‘? atéiaé féltmivs:: f

. }:To formulatc a master plan atmmg at the ycar 2()]5 l‘or 3mprovemem of

_ wastcwater and solid waste managcmem in KMUP _ : _

*  To conduct a feasnblhty sludy a:mmg at lhe year 2005 on lhe hlgh pnomy S
' 'pmjecls selccted from lhc maslcr plah . R SRR

T "To conduct an alternaﬂve study for was!cwalcr mzma gement

'T:h:is is a Summary 'of lhe master plan for waste’watei‘ and solid wééie ‘niai}a'g'cﬁl’éiii' -
. conducted confonnmg the foremosl of the above threc 3) objcchvcs (Part I of Mam L

Repori) The! feasnbihly sludy for wastewatcr and sol:d waste' management and
altematwe smdy for wastev.ater managcment are dcalt wnh respechvely, 1n Part II o

_and Part ll[ of Mam Repon

Ma_si'e_r Pla_n'for Wastewat_er. Mﬁ“aééﬁ_fént A

ExiSiing Conditions -

. In lhe. Study Area many houscholds have on-sﬂc fac;lmes l:ke sepuc 1anks and' |

leachmg pnts to treat b!ackwaler but aimosl ali of the fac;hllcs are estamated tobe

. unsalasfactory {o mmgate groundwatcr from comammauon In addmon to lhlS. there
-are pcople who !ack any samlahon facdmes Concemmg graywatcr lhere are nof '
treatment facilities. The ex1stmg pubhc serwce cf wastcwater managcmenl 1s on!y |
insufficient scplage coltecnon Service by Dmas Kabcrsnhan ERSaE : o

| The presem cnwronmcmal condmons of wa!cr bodles are as fal]ows SR,

; (l) Surface water

The BOD lével in mosl of Panampu-Jongaya canal lhe largest water body in theg' '
urban area of KMUP, is mcasured to bein the rzmge of 120~ 180 mgjf and this

figure is far above the least pcnmssnble slandatd hmnatlon of 30mgf£ as BOD -

~ Moreover bacterial pollullon, measy red as totai cohform e_xcecds" :
* 10 No. IlGOmf w1th a maxxmum of about 105 No f lﬂﬁmf RN

) f"Groundwater ' RN R i S
- Bacterial po!lution of groundwaier in the emire Study Area i ralhcr widesprcad g
7 lhcrel‘orc itis not sunled for dircct polable use with no treaiment, since lhey do .

not meet the requnred bactenologlca! quality for such discet polable use as per

_? Class:ficauon A of the usage based nauonal watcr qualuy standards of the

- Mmlslry of Enwronmem
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“Summary

2 (3) Scawaler .

'Ihc coast lme along the cnty center is somcwhat pollutcd vnsnbly Polluuon dne :

o floatmg solid wastes also noted in thése ‘coistal” sca waters,  Bacierial

. polluuon of coastal wate:s was found io be sagmﬁcant ngh Total Coliform

- 2 levels exccedmg 103 Nojl{)() ¢ are noted in the river moulh arcas and the near
- coastal sea waters ‘

- Plannmg Condmons

: _"Wastewater general:on m the Study Ama is estnmaled to mcreasc from ‘}'8 000 m3 in
~'the year 1992 10 237 O{)O n‘l3 in 2005 and 362, 000 m3 i in 20]5 This rapid increase

i ~-§':'reﬂccls in addmon to popnlauon lhcrease, the extcnsnon of water supply- servncc

_'Accordmgl ¥ rollutlon load generauon m terms of BOD inthe Study Arcais csumated
1 1o increase from 24 000 kglday m the yc*r 1992 10 56 000 kglday in 2005 and 79 000

4 kgfday in 2015

S a3

Proposed Short Term Plan u p lo the year 2005

L _Basnc siralcgy for l'ormulatmg short term wastewaler managcmenl plan consnsls of :

......

ii')'. ’ i.To ldennfy the 0: tonlet areas and ﬁnd out appropnatc schemes for providing

4 basic toilet facnhuas for suchareas.

R ) [ To déareate.thie most recommcndable tcchmcal options. accordmg to lhe

L characlenstlcs of each area.’

i) -'-'"?'I‘o find- out schemes for each arca (o be served by the most recommcndable .

‘ 'tochmcal opuon

i) ¢ To opllmlze pubhc sector prolect schcmes 50 as t0 maximize pnvam sector

. pamlt:lpatxon ;

vy 'To detormme lh'e pnonty projecls whnch w;ll be complc!cd untit the year 2005 as

publlc seclor pro;octschcmes o

N : iFor no»tollct arcas located in s!um areas, Small Modular Systcm (B) (horeal‘ter catled

o )_‘: as SMS(B))fpublic to:lol 1s most recommendable If the physncal condluon is suitable

for mstallmg house connectlon sowér. SMS(B) could be recommendable on the

- condmon thal user could prowdc ones own watef closct otherwnse pubhc tmlet shatl
: 'Tbcprov:ded I S ' '

§-3



Summary -

5 _bxcept for no toﬂct areas dcmarcauon of thc most rccommcndablo techmcal opnons S

- _consists of followmg two (2) steps. ... ' S ' o
)] “To separato oul the areas whero leachmg pu can bo apphed ,

- u) , To separate opt the areas whero septw umk wnh loachmg ﬁeld can bo apphed

.Thﬁ (:mena for 3eachmg plt are lhat populauon donsuy is less lhan 100 pcrsonsfha and o

'cnhcal groundwatcr lable !evel is dooper than 4 th from ground level

Fho cmena for scphc 1ank wnh ]eachmg field is tho spec:ﬁc polluuon load generauon'

L l‘rom all sources other than blackwaterbo [ess lhan 27 kgBOD!day!ha “In thts area, :
| wator quahly lcvel of 60 mgBODIE can be obtamcd with only blackwator trcalment by - ¢
E scpuc tank wﬂh !oachmg ﬁeld _ A T :

_ ':i_FoHomng tablo shows schcmes of recommcndab!e tcchmcal ophons for cach aroa .

s Chamctenstlcs of Area Schemes of Wastcwater Ma.nagemem']
Specsfic Type Ground  Population Spoclﬁc Sl B
water - | Density : Pmraic_SeC{or Pubhc Seclor
- o : o vansiqnof SIS
: SlumAma- AR Noschemes SMS(B)IPubhc
: SR o |Toilet o, -
' O Rcsndemsshou!d prowdo Establishmentof -
. ID“WM Less thanf Less han |f gaching Pit whén lbey Guidelinesand .
“dm o] g 2 constructorrenew!hclr Rogulatlons
B R R housin * Momtonn
; persons/hal kg/dha | g ‘ : g :
Pl IR R esidentsshould ovide Eslabhshmemof
Non Stum - |Septic Tank wirﬁl f =_ Guidohnesand
Area - |Leaching Field “|Regutations, :
; : salisrymgstanda:duben Momtonng
d ; they conslmct Qor renew S _
d}elrhousmg L SR,
“|Non 'llo'u.s‘ii_lg Shatlovier [More than Mot'é_i?]:an No schermes” | Sﬂlls;!:cgﬁg:.?; -
Complex | thardm | 100 | - 27. tircatment shatl be
S S SRR BV P . linstalléd so faras
: personsﬂ!a -“kg,’d.."l:\a ' ' :. | conditions pemmit, - | -
R ] o Hoﬂsing Developeﬂhould Establishment of |~ -
 Housig [~ ~Iprovide Developer -+ |Guidelinesand -
* Complex | . .- - {Modular System . |Regutations.
' . ¢ |saisfying standard in their’ Mom(()nng
own housingestates

' The area located be'yono h'oilsii'&"g e.staie.s'and needs‘ i b‘e t:ovcroo by off-'Si'to' systems
s the most difficult area tobe improved Moreover, it is obvnous that poltuuon load
_ gencration in such an aréa causes severe watcr quahly deterioration. Acoordmgly, this

| f area is need to bo studlecl in moro delail as the Pnomy Area.

S- 4 .



- Summary

b ["ollmwng lhrec (3) systcms an, selectcd as lcchnlcal opuons for lhe Pnonty Arca

| ;i a.' Small Modular Syslem (B!G) usmg Packagc Wastcwalcr Trcalmcnt Plam

(hercmaftcr called as SMS (B/G) using PWTP)

_ b Large Modular System (hcmnaftcr callcd as LMS)

Convcnuonal Sewerage Syslcm {heremaﬂcr callud as CSS)

T iAmong lhesc thrce (3) syslcms, both LMS and SMS (B[ G) using PWTP have not

L bccn demonstratcd in Indoncs&a In case of I.MS thcrc are o sigmﬁcant dlstmcuon
o frofn CSS.’ But SMS (B!G) usmg PWTP i§'a vcry unigue system and hcnce pl[ﬁl‘

scale demonslratton prlor o fult scalc mlroducuon is strongly recommendcd '

o 3_Consndenng lhlS poml, the siralcglcs for the Pnonly Area are as l‘ollows

S i) . To dclermme lhc opnmum LMSICSS developmcnl plan based on lhe rcsull of

8 Epnonuzmg and consuicrauon of tomgraphlc condmon and cmss subsndy

i 3 n) _':f:"I'o inttodacc SMS (B!G) using PWTP in pllot scale asan effort to 1nvcstagale its

= ‘"prachcabxhly. cspectally wnlh rcspect o O&M requnrcmcm

o iu) “To lmprove 0&M of exlsung samtatmn famlmss for thé rion- scrved arca of off—

) 51tc sys[cm

| ) ,Dclermm'mon of LMSICSS developmenl area has bcen bascd On populauon densny,

- “public land use ratio, average mcomc lcxcl and dnstance l‘rom potenual site ol‘ treatment

l‘acnhty

. onmng of proposcd Short Tcrm Plan up lo the year 2005 is shoWn in Fl,g 2
| Pfoposed Mastcr Pl an up to the ycar 2015

. fhe cntena for demarcauon ol‘ shorl term plan can shll be apphcd to formulate Master
o Plau wuh the mcluston of addmonal cnlenon that the specific poltution toad dlschargc 1

: "f?'shall be lcss than 1. 8 kg BOD/day/ha. in order to achtcve rcqmred water quah(y _

i slandard of30 mglf in terms of BOD

B Basncaliy thc schcmes of master plan are commuous development of the short term
K plan Thc entirely new scheme is the mtegrauon of modular syslem inlo conchmnal -
: scweragc system. Thns lmcgrauon wnll be ncccssary for all modular syslcms located

wnhm he convcnnonal sewcragc system dcvelopment arca o

S.S .



‘Suniniary

* Schemes of Master Plan after completion of Short Term plan is showr below.

- Characteristics of Area

‘Schemes of Wastewater Management

 |Specitic Type| Groundwatcr ‘specich'OD Privaic Sector. - | Public Sector .
- ' . Residents should provide . | Monitoring.
: Dcepﬂ' lh‘an Spcc:ﬁc BOD I ,cachmg Pit when they | - - =
S dm ] load except fOf construct of renew their
i 2] housing. - n H B
N ' b_!_ackwater- Residents should owde Monitoring.
Non . A I Sep(tllzn'l‘ankwnp;:_ ; SRR
 oousing | ,‘-‘,'S_lfss‘.thﬂﬂ. Leaching Field -
S PR 1.8k saUsfpngslandafd“hen Z
Coolplex ‘ Lo Lt theyconsunﬂorrcnew e
: S . ‘BODfdha lhelr tousing. N T L
: o Off-site system with
Shallowerl}'tao SpeclchOD Nol_s-:hcme_s secondary treatiment -
4m loadexcept vt A s sha!lbems!al!ed :
e i Houcmg De\olo;mshould Monitoring,. I -
- Housmg ok {?Pl.?dlmféte“s provide Developer - Forshearcaenclosed 1S T
: Complex : .'é_rfmor_e_thanf'_ Modular System . - sewerage system, . . [
N 8 Ke sallsfyingstandard mthcu' Integration into
o g - own housmg eslales {Conventioiial - Pro et
: BOD!d’.'mT- : SR Sewerage System ehau o
* :-bedonc L : o

thing of the proposéa M‘a'stér.-plaﬁ (”2015) is sﬁbﬁz'n i_ﬁ‘ ﬁig‘-.é. .

For an off-sile systcm wuh secondary treatment CSS is se!eéted as 0pumum syslem B '

_ _cons:dcrmg its cost efﬁcxency and pracncab:hiy Tho opnmum dcvelopmonl plan of
 CS8S has bccn detelmmed based on thc altemaiwc study }'oz‘ altcrnauvo study, CSS
devclopment area is d1v1ded into five (5) zones as follows : i

-Sewerage Zone

Desx gn Wastewater Dnschargc

" Northern zone -

Ccnl,ral zone

_North- castetn zone? 1o

: Sou lhem Z0ne

Soith Casrom_mﬁé;; T

53,600 m3fday

!':3-63400m3;day Lo
' ‘-26 300 m3fday'_ O
CAL000 m¥day

77700 m¥day

" Totaj a

262,000 m¥day
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-~ Summary

o f Among the vanous combmauons of above dw;ded zoncs. thc plan compnsmg of three A

: scwcrago zones shown in Flg 4 has bccn sclectcd as lhc opnmum duvclopmcnt plan

'.-VAs lhc trcatmcm systcm aeratcd !agoon is rt,commcnded dm. lo lis s;mpltcny and
. operauonal ﬂe}(lblh[y Moreovcr, the stabxhcalmn pond systcm recommended in the
: Short Tcm1 Plan can be cas:ly upgradcd lo acraled ]agoon wﬂh ms!allauon of aeralors

. "Tha total invcstment cost of {he proposcd Maslcr Plan for waslcwalcr management 185_ N

o *esl:mated to be Rp 551 3 bllhon mcludmg the cost of house connecuon and the annual

25

. O&M cost is e.sumaled tobe Rp 9.8 billion, hoth at 1995 pﬂcc The cost brcakdown:

is shown in Tabfe 1, These costs do not mclude prtce and physwal commgencies

Prxonty Pro;ecls for Feasm:hty Study

. e :_Among all schcmes of (hc short lsrm plan followmg components requlres dlrcct:

K R Ex'i"stin‘g' Cdnd'ithns N

',_;-._cn e o e

S f"f'_mvcsuncnt by pubhc soctor '

; vatsnon of SMS (B)I pubhc toxl\,t o

Pracuement of vacuum trucks |
f'Rchablhlauon of access road to Anlang sepiagc lreazmcm plam |
. A'Conslructlon of CSS : : :
"Pllol prolect for SMS (BIG)

:; [‘hcse componcn[s are sclcctcd as pr[omy pl‘OjeClS for Feas:blhty Study

; _ﬂ'flést_ei" Plan for S;:ilii! "_Wa"st.é.-'M-a'n'é_ige:meht

jféDmas Kebcrsnhan (DK) is tésponmblc for sohd waste managemcnl in KMUP with
c ;fthe cxcepuon of mdustrial wastc DK is also m charge. of strcet sweepmg, “diteh
L "clcansmg and desludgmg The. waste is colloclcd and ttansponed 0 the final disposal

f;"' site at Tamangapa and: amourts to 270 tonlday on’ avetagc As lhc solld wasle

: '_ . generated is eshmated at aboul 41 mn!day. excludmg andusinal waste, lhe dnsposed

. amount is only 57% of the lotai gcneralcd wasla bcarmg inmind lhat KMUP opcratcs‘ -
s only one (1) dlsposal site, o ' '
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Summary

'-Si)li'd Wastc;Aérm')uh-i'and E'(',‘01"1:11:»033!3011 .

Bascd on thc rosults of surveys and observalion of the wasto amounts cnlormg
: Tamangapa dlsposal sxtc by type, the waslc amount is csumatcd tobe 47] tonfday.
) "excludmg industrial waste, and this l" gun,is csumalcd lo mcreaso 0 861 lonldayln !he o
_ jyoar 2005 and 1,438 1on!day1n 20!5 duc to lhe growih of socno econonnc :
' framcwork and :ncrt,aso of umt gcncrauon ratc ' I : =

: 'Characiensucs of solld wastc composmoh m KMUP are summanzcd as follows

. ngh contbnt of pulrescnblc matlér (67% by wel base)
: Low non combusublc content such as meial and glass (5%)
b ;ngh motslure contcnt (58% in dry scason, 68% in wet soa.son) , S
" ;‘Low calonl' ic value (920 Kcal/kg in dry season, 590 Kcalfkg in wot scason)

‘_Sohd wastc charactensucs aro seusnlwc 1o changos in hfe slylo, and cxpcrlence m"ﬂ R
o olhercounmos shows 1ho fol!owmg tcndcncnesln fulure B ' S

_ : Papcr plasuc and mola! wﬂl mc;‘easo :
g Pmroscnblo contem cmdcr slonc wnll decrease : L
‘meslurc coment will docrease and orgamc contem wﬂi mcroaso
- Lower calorific value wilti increase P
Bulk donsuy wsll docreasc

In lmc wuh thesc tondcncnos lho fulure composmon of domeslnc wasto is osumatod- AT
~ The cesult shows that lower calonﬁc value will exceod i 200 kcq!/kg aftcr the year

2005, and also i in futuce monslure content’ wnll be hlgh and lower calonﬁc value wnll be

~ low durmg wet season.
* Target of Master Plim '

* The targets of sohd wasle management (SWM) a.ro o prov:de speody, éfﬁc:om andi' L S
N cconomwal service fo coilect soiid waste from areas where itis generated and dispose: - -
: of 1t m a samtary manncr, m order ) provnde tho cmzens w:th a sound samlary': .

.....

. Shon torm wgels

a_._ bxpand collccuon servnco to 90% by tho year 2005 usmg an offtcmnt
. collection systcm ‘ |
'- 'b lmplememseml-samtmy followcd with samtary landﬁlldnsposal systom -




"Slini_n‘;dry

- Prov:de a SWM ﬂnancial base based on ncw fec collccllon syatcm
o Strcuglhcmng of msmuuonal setup

;Strenglhcn pnbhc samtzuy cducallon and citizens pamcnpanon
Inlroducuon of prlvat_c_sector_partgmp_anon_

e el

e lﬂngtenmlargcts R IR
Pl ae o Bxpand’ coliccnon serviee lo 95% by the: year 201 5 usmg an \ efficient

e

: ;_collccuon system :f : :

D ;lmplemcnt Samtary landﬁil dnsposal syslem P

. '_Promonon of waste volure reduction” |

Provide a SWM ﬁnanc;al basc Co NUPRE R
.Sm,ngthcn pubhc samtary educallon and cnuzcns pamcnpauon
' Fxpans:on of pnvalc sector pammpaum '

msass

,Pmposed Short T(‘ml Plan up lo the ycar 2005

" f’Ihe mosl xmportant 1ssue is to upgrade the co!lcctlon Scmcc rauo to 9{]% hy the year

2 2005 Also for the néar future, lhe én!y posslblc local.:on for the ﬁnal drsposal of
: solld wastc 15 the prcsent Tamangapa suc The new dlsposal site, Samala shall start
: operauon in 2002 : _ :

Proposed Short 'I‘erm P!an lS descnbcd bclow

R -'(1) Collccuon and Haulagc

' :Pour (ypcs of d:scharge and collecuon systems shall be applicd door to-door, -

o open ‘station, Iah - Jali, aud communal contamcr Dump tmck and asmioll tmck

shall be mainly used and pnmary collccuon will be prov;dcd only whicre vehicle

) acccssnblhty is very low and at placcs where plck up pomts are located too far

U from d:schargers All waste dlscharged to opcn siaimns or door - 0 - door shall
C be packcd Co]lecuon f requemly shall be at least 3 days in a week.

@) ';_Fmal dlsposal site

:f Asi ﬁnal dlsposal s:te, Tamangapa d1sposal sﬂe shali be uhhmd wnth exlcnsnon
‘Semi- %amtary land fill micthod will be apphed There IS no nccd lo mtrodtice a
transfer s{auon and dwect hauhng shall be employed _ o :

5:9.
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- Summary

"'S'lrcct‘.' s".vécf)iﬁg’ hn‘d klii'ch cleansiﬂg= k

5Da:!y swecpmg of class I and class II streets and cvery other day sweepmg of

class IHl sireets arc proposcd Mcchamcal sweepers will be used to sweep class
l slrcc!s only Concermng the duch clcansing. in addmon to contmue the

pn,scnt work method backhoe opcrauon will be 1mroduced to 1mproVe workmg S
c cond:tlons and efhcnency An accurate mvcntory of dplch nelwork is.

rccommcndcd !0 baundeaiaken L

@

o SWM mshtutwn shail be 1mprovcd through upgradmg of Dmas chcrsnhan L

Oiher Aclwme\s :

o (DK) to PD Kebersnhan and. mtroduclwn of comraclmg out to the prwale '

sector. Tn addition a héw braiich ofﬁce wilt be set up at Panakkukang to cope'*“f: e e

Ewuh the rapid housmgdevclopmentm !he suburban areas :;f e

- The new fcc system mtroduced in. 1994 wnli be cominued and the tanﬂ level SR
“shall be adjusted {0 I'azrly dnstﬂbute lhe burdcn and strengthen the SWM f" nanc:al AT

" base.

3.5 Proposed Master Plan upto mc-yéé}'zois |

“As lhe potenual site for ﬁnai dlsposal sucs wh:ch can bc uuhzed untll thc year 2015 :

: :followmg lhrcc (3) sites have béen selected

Ca.
b. .
c.

' -Samala (G"owa)

‘Maros o
Bulurokeng (KMUP)

| Based on lhese three (3) potemtal s:tcs followmg aitcmauves wcre fonnulaled

Al
A2,
AN
Al

Al collcc!ed waste of KMUP shall be dISposed of in Gowa _
All collcclcd waste of KMUP shall be dlsposed of in Maros ST TR |
“Ali collected waste of KMUP shall be d:sposcd of in Gowa aﬁd Maros P

?The waste collected from the cemra] area’ of KMUP shall be mcmcratcd and

S ash and olhcr wasté shall be d:sposed of § in Gowa and Maros

| ;Ait-f_(i,'_

Al collected viaste of KMUP shall be dlsposed within KMUP

T

‘I‘ransfcr Stauon sha!l bc constmcled and ali collcclccl wastc of KMUP shall be B N
T idlsposcd ofm Maros
AltS,



Collecuon servrce ratio will conlmue lo be upgraded 10 95% of lhe lotal |

Summary

~Flows of cciwcted'wasre‘mhaum wiider each anci-naﬁvé are shown in Fig. 5. :

. Based on tochmcal and ﬁnancral evaluallon Atema!we 1 was selec{cd as the opnmum
- ong, Proposed Mas!er Plan is descnbed bolow '

Colfecnon and transport

: : -popnlatron of KMUP. The eornpactor '.ehre!e (10 m3) is recommendcd srnoo it
s rnore cosl efﬁcrent than tipper and armroll consrdering the drstance of more

o -
- Expansron of the Samala dssposal srte wrll beunp!cmented and Z,one 2 wrll start o

: .than 15 km belween Samata drsposal sne and cemral cuy

l*rnal Drsposal srte L

S operauon in 2012

“To avoxd rncreasmg the number of manual sweepers, in addmon to Class 1
=snreels a part of 1he Class 11 strcels will a!so be mechanically swept The short
“ _term plan for dltch clcanm 8 shali be contmued ‘

@y

Street sweepmg and dltch cicansmg ;

"Other Actwmcs : _ ,
o _?Tho second branch ofnce, angkanaya will bée conslructed as $00n as possrble

o _because of the raprd development of lhe res:denual arda.

o The tanﬂ levc! shall be contmued to bc adjusted wnh the target of cost recovery N

'--.reahzauon L

: "The futun.. solrd wasle ﬂow along wrlh Masrer Plan is shown in Frg 6 The locauon
R _of the ﬁna\ drsposal srtes and btanch offices is shown in Frg 7. '

o 'The tota! mveslmenl cost’ of the proposed Masler Pian for solrd wastc managcment is

5 cstrmated to be Rp I26 4 ballron and the annual O&M cost is esumated (o be Rp 14.2

o brllron both at 1995 prrce The cost breakdown is shown m Table 2, These costs do_
N not mclude price and physrcal connngcnc;es - S
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a

" Summary

Pnonty Pro;ccls fox‘ Feas;bﬂlly Study

:Up to !hc ycau 2005 unpoﬁanl pru;)jects concemmg solld waslc managemcnt accordmg

to the i 1m p!emcnlallon schedulc are as foilows

&, -

e A e o

.;Furthcr expansxon of col!ccuon servlce {hrough procurcmcnt and rcnewa! of R -
‘5 _collccuon cqui pment and mtrod ucuon of more ef ii cnun collecuon syslem :
S jConslmchoﬁ of Sama!a landﬁl! sue m Zonc I :

Conslruclwn of branch ofilce

: fInshtnuonal rt,orgamzanon o PD chemhan S
. Proper tanff system : SRR :
_ Introducuon of contraclmg oulmthc old chamatan

'Thc abovc snx (6) pro;cc!s are selected as the pro;ect componcnts of the Feamb;hty S
=Study bascd on this Maslcr Pian of solld Waste managcmcnt SRR

' hvamatlon“ o_f-Mastér Plan

Enviriinhwﬁta]' Evaluatioii '_

_ : Polluhon Load Dlschargc (kgBOD!day)
- CAea wrm MaslerPlan W]”IHOUTMasterPlan
.| On-site System Area | 18, 00 |18, 500
[ Off-sitc System Arca | 3700 | _3f 37,400
o Toal | 22200  §  L 55,900

: (!) Mmgalwn of water pollulxon

The polluuon load dnschargc under lhc condillons of bolh "wnh" and "wnthout o
“the proposui Master Plan, in the year 2015 is cOmpared as shown bclow '

Under "wuh Mastef Plan" 'cond:uon spemﬁc pcllunon load dnscharge wnlig' -

“remain lcss than 1, 8 kgBODldayiha bascd on thc Keluraha.n wadc da!a

| As a nesnl! lhc proposcd Mastcr Plan for wastcwaler management up to lhe year -
o 2015 wlll ensuré the, water qua!uy ol‘ surface water bodlcs m the whole Study
' Ama 10 bc lcss than 30 mg BODIE



Summary

o Bestdcs the proposed Masler Plan for waslcwatcr managcment is expccted to

o

~contribute to’ the mlllgatlon of groundwater poihmon prescnily causcd by
' ‘madoquato treatment of blackwatcr, not only in lhc off-site arca but also in the
: on-suc an,a

Improvomcnt of hvmg enw ronmcnt

L P:oscnt tolal gcncrauon of soltd wastc in KMUP is 4’]1 ton!day except mdnstnal

; wastc and the amount of unco‘iiccted wastc by Dinas Kebers:han :eaches 200 '
: ton!day cxccpl mdusmal waslé, resullmg ina collecuon rat:o of about 57%.

. Futurc total generauon of sohd waste of the whole Sludy Arca m !he year 2015

- _‘ 3 is csumated at 1,438 tonlday, exoepl mdus!ry waste, whlch 1s more than 3.1
| hmes the, prosent one,’ It is obwous that extsung capacuy of solid waste
‘_'col Iction scrvice would be cxtremely madcquato and conscqm,mly lllcgal dump .'

: _'f"fsltes would’ prohferatc further rcsu]tmg fn sevéré detcnoratlon of living -
o enwronmem if 0o countcrmeasurms undcrtaken B

Wuh thc complcuon of me proposed Mas{cr Plan for solnd Wastc managcmem

o ' the whole Sludy ‘Area except for lhosc area wuh low popu!auon densny less than

50 personslha wnlt be covcrcd by. rcgular sohd ‘wasle collecnon service.
B Consequcmiy 1llcgal dump sxles w;ll dlsappear in thc whole Study Area

: -":;'ln conclus:on the proposcd Mastcr Plan for solld wasle. management will
"conmbulc to 1mprovomem of hvmg cnv:ronment of the Study Areato a great

R :ﬁ_cxtent

. flns'ti_tuuon-a{ Ev‘aluauoﬁ :

- (1)

Wastcwalcr managcment msuluhon

T " 'I‘he type of lhc msmuuon 1s one of thc dlrecloralcs in thc orgamzatnon strucmrc'
. of PDAM." Rewsxon of Perda No. 6! 1974 and of mayor decree No.
_ '21 fP!'lIl19?6 makes it legally poss:ble io set up the type of the 1nsmunon “The
" total number of pcrsonnel of PDAM ln 2015 is ﬁgured out lo bé | 910 persons.
o of whlch 250 persons are proposcd for lho waslewator dlrectoratc to achieve

100% of wastewater collccnon service ratto in lhc ycar 2015 T he orgamzau(m
chart is shown in Fig. 8. : :

s 13
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Summary

Fo) Skilid'wasté management iﬁsﬁtu‘aien |

“The type of lhc institution is PD bascd upon the 1ssuance, promulgauon and-
i lcglslauon of anew Pérda, since'it was draftcd by the mumcspahty Sohd waste' _

collechon 1n ‘old Kecamalan and new housmg arcas shall be contracted out wplo

‘50% of col!ccuon The total numbcr of personne! of PD chersnhan in the ycar_:~ L -
: 2015 is figured out to be 975 pcrsons as lhe maximal numbcr to accompl:sh L

| _95% of waste colleclwn scrvwc ratio consmcrmg contractmg out of col!ecuon
A semce ’I‘hc orgamzauon chart iS shown in F:g 9 B o

3 Fhianc:al and Eco‘no’mxc Evaluauon ;. S

E ,Wxth the pl’OSp ecuve pro_lecl beneficmncs pereammg to lhc prcscnt and futul‘b._.f

o mdustnal commcrcnal and res1denual consumers in snght the project comprtsmg the i

o two componems of wastewater and sohd waste is in line wnth thc slralegy adopted by '

. thc government to achicve i 1mp0rlam social and economlc pollcy goals in lhe easlem' '

tegion of the cotintry.

Avatlab!c fund projecuon for lhe projccl penod shows lhat thc lolal funds avallable for
:lhc samtauon subsectors m KMUP wuhm {he hmc sllcc of 20 ycats, w:l! bc N

_ 7funds cmanatcs from lhe pubhc seclor ln addmon Rp 490 9 bllllon from the year -
2006 up to lhc year 2015 would anse frorn both of the publlc and lhe pnvale seclors, L
~-combining toa total of Rp 728 5 bxlhon at maxlmum \ :

‘With thls and an cshmaled annmty of Rp 13 5 bllilon to Rp 15 8 b:lhon lhus makmg C

it possnble for the project to be fonnulaled on SLA (Subs1d1ary Loan Agrcemenl} re- -
lending terms and condilions; at maxifmum Rp 180 Y blllmn in associahon wnh g:ant :

from the central government and ﬁscal lransi‘er from the provmc:al govemment andfor
| _ cquuy pammpauon slandmg at Rp 67. 5 bllhon and Rp 1. 3 bxllwn rospeclnvely . .



oy

" -The résult of the Study mdlcales that without effcclwe measurcs to restore

“Suminiary

.5, Re(:o’mmcn'd_atio'ri

Immcdiatc Implcmcnlauon of Mastcr Plan

- cnvnronmental samtatton it would be lmposs:blc to avmd furthcr aggravauon of -
o the envnronmemal condltlon ‘In ordcr o mlttgate the progressmg detcnoratlon

Cof envnronmental samlauon m lhe Study Area, an lmmcdlate 1mplememauon of

N | :'the proposed Master Plan is rcqum:d

' Accordmgly. u is recommcndccl to commence adequalc financnal procurcmcm to

- _ mmat& 1hc maslcr. plan ds soon as p0351b!e.

::7(.2') _1 )

The result of the Su,ldy shows lhal peoples awarencss on detenoratlon of

Enhancement of bnwronmemal Awarencss

| cnwronmental samtallon IS sull qulte low. A very sngmﬁcant attribution of this
lack of envnronmcmal awarcness is !he ﬂlcgal dumpmg of solid waste in dltches
' and drams and dxscharge of ton[et wastc to pubhc water bodlcs

Hence, enhanccmem of enmonmenlal awarencss mciudmg pubhc health

or |
e Al present lhere are no momtormg siatlons of surface watcr quality in KMUP

__edUCanon is" sirongly recommcndcd as ‘the key of enwronmcmal sanntahon.
' 1mprovemenL o

_Dcvclopment of Surface Waler Qualsty Momtonng Syslcm

| éFor understandmg the trend in: umc scncs and' to expcdlte ‘the’ neccssary

! ;lmprovemem of Indusmal Wastc Managcment E

";cnvuonmemal 1mprow,mem measures, estabhshmcnt of permanem momtonng
_ stauons and measuremem of water quahly at rcgular time interval is very
B neccssary Hence itis recommendcd to develop monitoring systein of surface
: waler qualny Thls program shall mcludc thc training of momtonng staﬂ

__ : ':The charactensncs of mdustﬂal waslc vary w:dely and are recogmzcd as one of
*the major source of pollunon assoc:ated wuh rapld mdustr;al deveIOpmem "
" Frofn this' view pomt mdusmal waste cspccnally hazardous wasle shall be' '

treated adequatcly Hence 1t is recommcnded that regulanons to cnforcc:

3 msiallauon of adequate lrealment facilities by mdustnes be 1mplementcd hy the :

ooncemed govemmental msulution

$-15
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Table 1

; -l.-lnvi_ist_rneni Co’"si '

. Total Cost of Proposed Master Plén.f'o"f Waslcwalel Méﬁnﬁg&;nﬁgﬁl

" Unit : Billion Rupiah

Project Componcnt -

1996~2005

| 2006~2015

Total

-+ 1 Sanitary lmprovcmcnt '
. I SMS(BIG) .- '
i Sewcrage Sys{cm

544
227

o sses

4.17
0

405 29

731
227
- 460.97

| substotat

6039 '?

410,06 -

47045

 [and Acquisition
‘| Administralion Lo
: Bngmeermg Semcc e

816 -

1t1'_f_'f§ ‘_
668i e

.14

- 8.11

_48.63 5

1630
922
c. 8532

Total

76 35

474 94

5‘51:2:'9- -

o ; Uml Bnllton Ruplahf vear.

o 2 Annua! O&M Cost -
Pm]cctComponenL RN R

2005

_ Cafter 2015

o Samlary Improvcmcnt
<t SMS (B/G) .

R A i
L0030
o111

S 053

922

- Sewerage System

'l‘otal

TabIe 2

: 1 Invcstmcnt Cost

245

9.75 -

Total Cost of Proposed Mastcr Plan for Sohd Was{e Management

(‘omponem L

- 1996~2005

_ o Umt Bllhon Ruplah
2006~2015 '

Total

_ _Collccuon T
- |-Street Sweepmg BN
- 7| Ditch Cleansing ;__fﬁ L
| Disposal -
| Office -

1562--,
1250

03400

S -26;405 g
18

3797
STl

o.11

27.59
g 0

43,58

L 296 -
046
5399
1,58

| Sub-toial -

4520

5738

10257

: Land Acqms&ﬁon .

'Admlmsuatmn

l‘ngln&,nng Scrwcc L

5,42

2.80.
115
. 6.89

.9.40
205
-12.31

Total

6’8‘-'2'1

126,40 :

l 2 AnnualO&M Cosl —

Um! Bllhon Ruplahl ycar

Comporient

2005 |

2015

| Personnel

| Fuel

- | Maintenance
Depreciation

‘Others -

T3

185

C0ss
3
0.41

20T
c201
L6
- 1.52

:062.-'

Total

7.85

S-16
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FIG.2 | Short Term Wastewater Management Plan in 2005
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DEFINITION OF TECHNICAL TERMS

A, Wastewater Management

1. On-site System

2. Ofi-site System

3. Package Wastewater Treatment Plant
(PWTP) '

4. Small Modular System (B)

5. Small Modutar System (B/G)

6. Large Modular System

: The system treating wastewater within each

building lot.

: The system collecting and treating

wastéwater from multiple number of
building lots. -

: “The compaci blackwater and graywater

treatment system which can obtain high
BOD removal effiéiency‘. Z_The popular
treatment processes of this sysle_ni are an
anacrobic filter-contact acration process and
separate contact acralion process.

: The system consisting of collection system,

septic tank and leaching bed to collect and
treat black water from about 20
houscholds. |

i The off-site system that scrves about 1 RT

{250 people) with collection and treatment
system for both blackwater and graywater.
The treatment system will be abandoncd
after integration into conventional sewerage
system, '

: The off-sitc system that serves about

16,000 ~ 50,000 people with collection and

~ treatment system for both blackwater and

viii

graywater. The treatment system will be
abandoned after integration into

conventional sewerage system.




7. Developer Modular System

3. Small Scale Sewer

9. Interceptor Sewer

B. Solid Waste Management

1. Psimary Colleciion

2. Sccondary Collection

3. Semi-sanitary Landfill

: The off-site system with collection and

treatment system for both blackwater and
graywaler covering a housing complex
construcicd by developer.

The scparate collection systeim from e¢ach
household to main sewer constructed under
foot path or housing lot at a shallow depth
less than 1.0 m.

The collection system that reccives gray
water from road side ditch during dry
wealher.

Solid waste collection from houses and
transport to communal stations or TPS
using hand cart or small satellite vehicle.

Solid waste collection from communal
stations and ‘generator. préemiscs and
transport to final disposal site or
intermediate treatment facilities.

: The solid waste disposal system which

ix

requires leachate collection, ré-circulation
and pre-trealment (acralion) facilily and gas
removal facilily in addition to the necessary
facilities of control landfill.
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1.1

Introduction

CHAPTER 1 INTRODUCTION

Background

The Municipality of Ujung Pandang (KMUP) is the provincial capital of South
Sulawesi. Itis the largest city in Eastern Indonesia and is also expected to play a
leading role in the development of Eastern Indonesia,. KMUP is located in the

~ south-western part of Sulawesi Island and at a distance of about 1,300 kmi to the

east of Jakarta.

" The population of :KMUP has been increased rapidly. This rapid increase of

poputation has caused serious environmental problems, and the city used to be
once ranked low on ADIPURA {cvaluation system of the city cleanliness) among
municipalities with similar size in Indonesia.

Through strenuous efforts, KMUP was aw.arde'd_'ADlPURA Certificate in 1994

~and ADIPURA Trophy in 1995 respectively, However, the city does not have a

clear and effective mid-term and long-term plan regarding the environmental:
sanitation lmprovement and lherc 'ire not few cnwronmcmal sqmrmcm problems to
be improved. ' '

‘Though the central part of KMUP, called as “tlie:Old City", has been highl'y

nrbamzed and densely popuhlcd there are no graywater treatiment facilities. Asa
result, water quality of ditches, canals and coaml sea waters has been detenomted
cven,ly, and illegal dumpmg of solid wasle duc to insufficient solid waste
collccuon service has aggravalcd this situation. : In addmon to this, recent rapid

“growth of the suburban part of KMUP has spread the social and environmental

problenu. to whole city area.

Under these circumstances, the Goverament of l'ndoncsia (GOl requested the

Govemment of Japan in 1993 to conduct a full-scale study for the improvement of
environmental sanitation (wastéwater and solid waste 111'nqagemém) of KMUP._,
Responding to the request, Japan International Cooperation Agency (JICA)

: dispatched a preparatory study team to Indoncsie:l in December of 1993, and

reached an agreeinent on S/W (scope of work) with GOI. “The full S_calc: study
commenced in June 1994 and completed in March 1996.. :



1.2

1.2.1

1.2.2

1.2.3

Introduction

Purposc'and Scope of the Study
Purpose
The purpose of the Study are as follows :

+ To formulate a master plan aiming at the year 2015 for the improvement of
environmental sanitation (wastéwater and solid waste ihahagcmen't) of KMUP.

* To conduct a fcasnblluy study aiming at the ycar 2(}05 on the hlgh pnonly
projects selected from the master plan,

* To conduct an alternative stady for wastewater management

For these purposes, the present conditions have been thoroughly examined and
analyzed, and technical, financial, socio-gconomic and institutional studies have
been conducted.

This fepon’ deals with only the Master Plan study. :The'Fcasibil_ity Study and
Alternative Study are dealt with separately, respectively, in Feasibilily Study
report and Alternative Study report. This report which includes both Master Plans
of wastewater and solid waste management, discusses the optimum plans and
combination of both subsectors, and recommends the best solution, including
institutional and_ﬁnanci'al aspects (o realize the optimum plans..

Study Area

The Study Arca is‘the'Mm)icipality (city) of Ujung Pandang (about 176 knf’-).
The map of the Study Area is shown in Fig.1.1. But some areas beyond the city
boundary have been included, in case wastewater treatment plant or solid waste
disposal site is planned beyond the administrative bburjdary of KMUP. The
Study has been discussed from the view point of an iin'tér-municipal alternative for
wastewater and solid waste management, if needed, inchiding the neighboring
municipalities of Gowa and Maros. |

Scope of the Study

The wastewater included in the Study is domestic wastewaler from households
and offices, commercial and industrial wastewater which is not hazardous. But
the _Sludy dose not include disposal and management of stormwater, according to
the S/W. |



&

1.3

1.4

I nfmduch’on

Solid wastes included in the Study are those from households, offices, factories,
hospitals, etc. and from roads and drains. But the Study does not include
hazardous industriat wastes requiring special treatment and disposal.

Study Organization

The Study _ﬁas been jointly executed by both the JICA Study Team and the

Indonesian Coumt;rparts in ¢losé consultation with the Steering and Technical
Committees as welt as the JICA Advisory Committee under the organization

“shown below, ‘Members of these Comniittees, Inddn_eSim Counterparts and JICA

Study Team are listed in Appendix,

Japanese Side ' | Indonesian Side
o . JICA ' | ..
. JICA l"“- Advisory | Cipta Karya
" Commiitce :
Steering
Committee/
Technical -~ ¥
_ Commitee
JICA Study Team ' B Counterparts
_ 4 l‘ Collaboration e
~ Study Reports

The reports prepared in the Study ére as follows:

i) Main Report : English version

ii)  Summary Report : English version and Indonesian version

| iii) Supporting Report : English verston

iv) Data Book : English version

The main report presents the results of the whole Study briefly. It consists of
three parts : Part I is Master Plar for \\_’aslewa!er and Solid Waste Manageincnt.
Part I is Feasibility Study on Wastewater and Solid Waste Management and Part

 Ulis Aliernative Study for Wastewater Management. This report is the Part I of

the main report.
The summary report presents an executive summary of the main report,

The supporting ieport describes in detail the technical aspects of the master plan
and feasibility studies and the data book contains basic data / information and the
relevant drawings of the Study. ' '

P
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2.1

2.12

Existing Conditions
CHAPTER 2 EXISTING CONDITIONS
Natural Conditions

Topography and geology

The Study Area fac'cs Makassar Steait in west side. The western part is low lying

with an clevation i the range of between 0 to 5 m, and is encompassed by Tallo
river in the north and Jencberang river in the south. The castern and northern

~ parts located on the right side 'of Tallo river hav‘c"rb!a‘li\‘re'l_y high elevation of 5 to
25 m. The slope of the Study Arca ranges from O to 5 % along the cast-west
- direction.

" The Study Area is composed of alluvial sediment of Jencberang river and volcanic

ﬁlalé'rial"s_"df Limpobattang mountain, The sedimentation of Jeneberang river is

3till in progress which causes the spread out of the coast ling in the south westem

part of the Study Area.

Metedroldgy ,

“The Study Area lics in tropical monsoon climate zone, having two distinct

seasons; the rainy season from November to April and the dry season from May to
October. Annual average rainfall is about 2,000 ~ 2,500 mm and about 75% of it

‘occurs in rainy season.

The annual avcragc humidity is about 80%, and the monthly average humidity is
‘aboul 85% in the rainy season and about 75% in the dry season.

The annual average temperature is about 28°C, slightly fluctuating (hroughout the
year.
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