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PREFACE

In response 10 a request from the Governinent of the Republic of Indonesia, the Government
of Japan decided to conduct a master plan and feasibility study on wastewater and solid waste
management for the city of Ujung Pandang and entrusted the study to' the Japan International

Cooperation Agency (JICA).

JICA sent lo Indonesia a study team headed by Mr. Ryuji Yanai of Pacific Consuliants
Internationat (PCI) five times between June 1994 and February 1996.

The team held discussions with the officials concerned of the Government of Indonésia, and
conducted field surveys at the study area.  After the team returned to Japan, further studics .

were made and the present report was prepared.

-

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

. P

of friendly relations between our two countries.

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

the Rep'ub'lic of Indonesia for their close cooperation extended to the team.

March 1996

f o
AN ES RN /iéx}?

Kimio Fujita

A

President

Japan International Cooperalion Agency






MASTER PLAN AND FEASIBILITY STUDY
ON
WASTEWATER AND SOLID WASTE MANAGEMENT
FOR
THE CITY OF UJUNG PANDANG

March 1996
Mr. Kimio Fujita
President _
Japan International Cooperation 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 sigaed on 14 June 1994, 24 April 1995 and 1 November 1995 between the Japan
Internationat Cooperation Agency and Pacific Consultants International in association with Yachiyo
Eagincering Co., Ltd.

The report, based on the results of analysis of existing condition of wastewater and solid wasie
management in Ujung Pandang, presents a master plan and feasibility study of wastewater and solid
waste management, and an a!lcrmtwc study for wastewater management. The report consists of
Executive Summary, Main Report and Supporting Report. . The Executive Summary briefly
illustrates the findings of the entire Smdy ‘The Main Reporl, in three (3 p*xm presents the master
plan (Part I), feas:bllny study (Part I1) and alternative smdy (Parl I11). ~ The Supporting Report
describes in details the technical aspects of the master plan and feasibility study. Moreover, the

'relevant data and drawings are compiled as the Data Book & Drawing.

All members of the Study Team wish to express grateful acknow ledgnﬂem to the personnel of
your Agency, Advisory Committee, Ministry of Foreign Affairs; Ministry of Construction, Ministry _
of Healih and Welfare and Embassy of Japan in Indonesia, and also to officials and individuals of
the Government of Indonesia for their assistance extendéd to the Study Team. The Study Team
sincerely hopes that the resulis of this siudy will contribute to the socio-economic development and
environmental sanitation improvement in Ujung Pandang, the gatcway to East Indonesia.

Yours faithfully,

CL’W -

Ryuji Yanai-
Team Leader







‘Summary

. SUMMARY -

. 'I'n'tré:dué'tidn_ ‘_ ‘

_ -ThlS is a summary of the altematwe study for wastewatcr managemcnt conductcd '
5 targetmg thc "old town arca and its surroundmgs of KMUP (Mummpaluy of Ujting
'Pandang)

j The ob_;ectwes of the enure sludy and the relevant reports in whlch they are dealt w;th '
ane gwen below '

E "10 formulate ‘al master plan \witil the year 2015, for the 1mprovement of
: wastewater and solid wasle management in KMUP (Part Tof Mam Report)

. To conduct a feasxb:lity study, unul the year 2005 for the prionty projects as

. 1denuﬁed 1n the master plan (Pan II of an Report)

« To conduct an alternauve study for wastewater management (Part Ml of Mam
Report ’ﬂns Report) '

()bjectlve of the Alternat:ve Study

: The objectwe area of thls alternatwe study is the Pnonty Area as 1dent1ﬁed in' the -

- Master Plan (ref Flg 1)

'lhls altemauve study was mtended at 1denul‘y1ng and evaluaung essent:ally smtplc
falternatwe wastewater management strateglcs as a stop gap measure, principally -
'- "itargenng graywater management. in the event the 1mp1ementauon of the proposed
? sewerage devclopmem pro_ie(:ts as per. the Feasnbnhty Study is deiayed due to financial

constramts or any other unforeseen cucumstances

Moreover, pn order to optim:ze pubhc sector mvestment. a social aspect study was

;___-:j'conductcd to mvesugate potcnual acuve commmmy parucxpatton for reahzmg the -

snnple o;mons of graywaler management

Options ol‘ Wastewater Management

_ - W‘tstewatcr management aspects of lhls altcrname study prmcnpally targeted that of
- graywater management since the necessary 1mprovement measures for blackwater

managemcnt have been mconporated asthe urgcnt pro;ect component of the Feasnb:hty

Study.



2 Opnons of graywater management could be sclccicd (o targct cuher Imng cnvm)nmcnt-- E

' 1mprovcmem or waler enwronment im provement, thou gh in genera! an apphcd optlon
would result in some form of water cnvnronmem 1mpr0vemem

An opuon pnnmpaliy targetmg 1mprovcmcnts near rcs:dema is for lwmg envxronment

:1mprovcmcnt whlle an option largclmg 1mprovemcnt of a waler body is for water g

cnvuonment lmprovemcnt

A tolai of ten (10) slrateglc optlons wem concewcd for wastewatcr managemem in thc s

objectlve afea, as follows :
o .(1) E_ :jC;lcéin_'si_ng of 'd'i‘tc:he's anddrams

(2) ".Pr:o_x;f”isi'oil or _i.ni.pfow';rcjﬁe.ﬁ::t(:;f dltChes and drams o
3) In's_l'a:l_ﬂali('ml of screcnsmduchesand d;%‘iip_s- |
@) 'Profisidﬁ- ;Jéf.lho.il.é'(:ﬂol.d basedmﬁlmmm trcnch "
5) | .Gmywaterkéolléc',t.ion aﬂdinﬁitfat.io-n'ﬁsmg dltches arid'dr:ai;is_; :
© Gfaywa:er collcction ;;nd}.rea!.me;n_t:ﬁ.s:iﬁg ditches and dré;n_g
:'.'(?_) ' Iz’r(;ifisibn‘ of i’rcélme'n'l"sys!én.i 'ﬁrith'-in céha] L
(S) - Introducuon of ﬂushmg or dlluuon water from Jenebcrang AVer
{9 . ‘-Gmywatcr;:onveyance and tmal;ﬁeﬁtsyslc.m-usl.ng'cal‘mal. .
(IOa) lntercepmr for coastal wat_er p‘rotecti()n

(lob) Imerce'ptdr Seweiagc system i‘orll'i"'ving' chVii-Onmch't imprbiféfhcm-

The ﬁrsl five (5) optlons largct hwng enwmnmcm 1mprovcmcm They are snnplc and' 2
hence eas:!y amcnablc for active cOmmumty pamcnpanon Whllc the rcmalmng ones_-_ :

at¢ rather complex and target otherthan the lastopnon No. 10b water enwronmml?; o
- improvement. Accordmgty, 1hese ru’nammg cpuons ‘are not- amenahlc for active R
‘ commumty pamcnpauon Aciwe commlmuy parucnpatzon implics mvolvement of 5. o

commumty from the imtial plannmg stage to thc ﬁnal operauon and mamtenancc stage
of a facnmy ' :

Suntmary .



Summary

“The fitst thiee (3) options are very si‘nfple where the strategy is cssentially the basic
_‘mamlenance of a dramage ditch, ' Stitt lhey are very 1mport1nt to Mitigate the
' aocumulanon of graywater ina ditch or drain. :

’I‘he optlons No4 and NoS target mflltrauon of graywater into natural soil,

7 _respeclwely, wnhm a household yard (household system) and nearby a road side ditch _

I

- of dram (communal system) These syslems, though simple; aré rc!anvely nore
; :complex compared lo the above three (3) opuons :

e fThe opnon No 6i 1s anmed at the treatment ‘of graywater, smg anaeroblc filler system
néar the outtet of : a secondary drain pnor to dlscharge into the pnmary drainage canal
: syslem lhe Panampu ]ongaya eanai ' :

‘The: optlons from No? to No‘) are axmed at 1he water quaiuy nnprovement of

' _Panampu Jongaya canai In case of optlon No. 7 mstallauon of aeralors in the canai _

s con31dered “The opllon No 8 env:sages mtroduenon of ﬂushmg or ditution water
' :m{o Jongaya canal from the iong storage of Jeneberang meri The Tlong storage is
. pro'aded basxcally for the polable water-supply deVelopment by PDAM. The option

No 9i 1s almed at the convers:on of Panampu ~ Jong‘\ya canal into double section, with

Cy the inner secuon conveymg the graywater in dry sedson. The conve)ed wastewater
o will be treatecl in two (2) scparate treatment plants (stablhzanon pond systems) loeated :

at Lembo (to the nonh) and Maccml Sombala (to the south) Thcse treatment pIants '

: would conform to lhat proposcd in the Feas:b;hty Study.

| " All lhe above three (3) opuons assume the provnsmn of 1hree (’i) gates one each at
o -Jongaya Sm(uala and Panampu canal The gates whlle facnhtalmg the separation of
' '_ wastewater from sea wa;er, would also contnbute to mmganon of sahmty intrusion.

| The opnon No IOa is almed at proteeung the water quality of Losan beach arca, by

mterceplmg 1he outﬂows and lrealmg the collected graywater wnh anaerobtc filter

e system

The opuon No IOb envnsages the development of mterceptor sewer ] ,fstem as the-
' :_'mmat step of convenuonal sewerage developmeni in the central ared of the ob;ecnve
: »5'area wuh the setvice area bemg in confonmly with the Feasnblhty Study '



, lmplemcntauon and operalton and mamtcnance of facnhtles
' nasourtes to the maximum cxtent possuble wm be promotod

. Summary

! Social Stlid}-'fof ‘i’ésteﬁater.\Méf’n’aigen’sent'-'

‘ .’[he goal of !he communlty pammpanon IS to lmprove the hvmg envlronrnent al':

| communuy levél by enhancmg pcople s awarcncss of the necd for was{ewater"
management and hence engagmg commumues and’ mdlwduals in the planmng, n
Utxhzauon of local-: -

Fhe somal survoy has bcen conducted m order to conl’lrm lhe commnmem of
: communuy pammpauon for 1mp1emenung the s:mple commumty oncnted strategnc; G
oplions (opuon No 110 No.5)i in the selected mode! areas whlch represem rcsrdenua]
' categoncs in Ujung Pandang as follows ' ' R

ol Kelurahan Losan, Kecamatan U_nmg Pandang ngh mcomc resxdcnual area

T Kelurahan Pvang, Kecamatan Mama;ang Mlddle mcomc rcs:demwl area
SR Kelurahan Pattunuang, charman Wa_;o ngh mcome commercnal area
. Kelurahan Mamdckaya Se¥alan and Kelurahan Bara-baraya Selatan, Kecamalan -

'Makassar. Middle and low mcomc res&dennal an,a S

The followmg flgurc c]anﬁcs thc ma_lor causcs of problems m wastcrwatcr-a

jmanaoemcnt indicated by the commumty in thc somal survey. and the Objcclwcs of -; :

“options oncnted to the commumty parnmpatlon.. .

_ Straleg:c ophons Objectn e
l’rob!ems in for community ‘ ijmgiﬁ.!mmns
nmmmnmmmgm . Dardicip: :
‘ B Toremowlhe waste in .' -
Dlscharged solid waste in §. C'fa—“sms o I b
. 1 tehes arid deainis and -
ditches and drains j chtches and drams § maks lhcm funcuon .
Umamractory clcansmg lnszallati,on of scroon's
[ ctivities of drains and - |¥in ditches and drains
ditches s e ! :
] i = . - Provision or TO repan' broken dll(' hQ—SJ’
,:gi%l;g,? ? '; l.l: gﬂ?ﬁ?& a.rid A lmprovemenl -drains of install’ rcqum.d :
drams of ditches and drains duciufdralns :
Dlschargeorgraywaier | oy T d '
E Pra‘rlsion of R : Q l’C«ﬂ‘}O\’c &n l.real :
:ﬁ;g&‘;‘;ﬁ?tﬁﬂgm household based | . 1he graywater into -
inﬁftranon trench Csoil
Graywater mﬁltratton
© [land infiltration using
ditches and drains :




Summary

' E_vaio'ot_i_oiri'?'o_f';5Aitei-hé:ti§é' Strategies .i.;

So_ciol Aspccts

_ Throughout the socral survcy, thc commumlys agreements on thc :mprovement for
: the wastewater managcment and iherr wrlhngncss lo partrcrpatc in the program have
: -been conflrmed Thc commumty parucrpalron wrll be in the form of retribution,

| j manpov.cr as wcll as mumal help and/o. niaterial mput dependmg on therr capabrhues
: charding tho spccifzcd srmp]o slrategtc ophons (opnon No. 1 to No. 5), the

. ) j Toar . : T';rmg - Pallmua_ng_ Msrsdc_hyaselamrd ]
N Model Area |TF: LR I Ny B “.| Bara-baraya selatin |
Su_sfzes - _ ouscholX -~ Rey lﬁ.\scbold K:y oshold] " Rey - fHousehold  Key -
oo | Optiony , St | ey [informant] sutvey | {informant] survey - |infonnant] survey finformant
oS i b o Tintendew] - [interview ] . ] inlesview] - inerview
d [OF Cle«nsmgofdrtr:hcs.kimm DS R | R | e | 0% 00% | "57% | 8%
(1] lmproxemmofd: heskraing |920% | 0% |- 2% 2% - foie% | 0% ] B% | 3%

respondems in each model area mdrcatod lherr prcfcrcncos as showo below:

: 0%
1 () Insuttarlondlscreens 0 2% piEe] es | wm | o | 0% 0% | 8%
@ lnﬁhnuonuemh(housemld) B T2 B A N S YRR I RN Ty %
6 [r.ﬁ]uaomtrmch(cmwuna]) 2| 0% | we| 0% | B% .| 0% % %
- _Oi.‘n-eu Lol <1o%' o |ow | do%o | 0% 0% 1. 0% | %

Even though tochmcalty these ﬁvo (5) optrons could be easrly 1mp]cmentcd by the

o commumly \vrlh a mrmmum tcchmcal gurdance from tho loca] government and the

. uulrzatlon of local resources, strll as an mccntwo 0 cucourage ‘community
pamcrpatron, u would be. preferable that the local government: provrdos the

o sophlstlcalcd matenals to those conntunities wrllmg to mstatl the systems. Moreover, _

52 "‘:'I‘echmcal Aspects

: :‘publlc campargn and conlmuoua téchnical’ gurdance of the local government is

cssenual

Comparauvo eva‘tualrons of complex strategtc opnons 1hoso from No 7 to No. 10 that
are cssenually pro;ocis requrnng srgmﬁcant mvestmom were cotiducted to 1denufy the

o 2 possrblo opomum pro;ccts and lhc rcfcvant constramts :f any

Ll Basod on thc rr,sulls of comparatwo evalualron as thc canal walor impiovement

; program, among ‘the relevant stratcglc oplrons (Opuon No 7 to No.9), dlluuon waler

" rntroduchon from the IOng storage (opuon No 8Yis 1donuﬁed as the mosl economical

" one. Though ihrs cou!d be 1mplcmented very qurckiy, thero would be no water

available for drlouon once lhe ongomg waler supply pro;ect 1s com p]etcd



- Summary.

Bctwecn 1he o!hcr two (2) opuons, double canal secuon wuh lhc rcqmrcd mﬂuenz_ _
pump facrlmes and m,atment plants, oii¢ each at Lembo and Maccini Sombala (option -

* No. 9) is mofe economrcal than the other one (opnon No D Moreover, the opzlon

No.9 is more prefcrrcd from all olher physrca! cnwronmcnlal and funcuonal aspccts '

of lhe canal as this opuon does not intcrfcrc wrth thc cana[

Box type (covered channcl) mtcrcepmr syslcm, whcrc the col]ecuon systcm of :

graywatcr is combmcd wntil thal of ircatment Insity’ anacrohlc filtcr systcm is
dctcm)mecl as the most oconomrcal mcans of Lo;an beach protecuon (Opll(}ﬂ No I{)a)
However wuh the ncccssaly structural nlodlfit‘:atlons this mterceplor systcm cduld bc
constructed along the coasl lme of Losarl beach to serve a mulopurposc use of coastai
bcach erosnon mmgatmn curh promenadc -

The optlmum mterccplor sewcrage system for the centrai area (optron No lOb) 1s' .
dclemmed as the onP that would hmrt lhe maxmwm lcngth of cxposurc of graywalcrf' o
ina ditch or dram, pnor to mterccpuon inlo thc collectron Sewer nctwork to 600m '
Thc project cost of this’ inlcrceptor syslem would be about 37% of iho corrcspondmg -

cost of convenuonal scwcragc systcm as pcr the Fcasiblluy Study

The dlrcct constructlon cost of the zhese Opuons rcqulrmg srgmf’ cant mvcs:ment :

(ophon No.7 to No 10h) are givea below

Uml Rp mllhon

OptionNo.| .~ - = '_Dcsoﬁ'pii(‘)n'of option: - . Dm:ctconstmcnon cost _
T+ | Aerators within the canal b st
g% Dilation waler introduction . ] . -:'515 o
g* Canal waler c(}nvéyance and tréalin‘ent . 4 335 -

10a-1 - Losan beach i lnterceplor (smglo purpose) R | ?00-
10a-2 | Losari beach interceptor (mulupu;pose) 9365

C10b 'Interceptorscweragosystem o N, 270 o

" Note: * All these options assime the provision of. mrec (3} gates, -

- ong cach at Jongaya Smnja!a and Panampu canals

g S‘-f(:i'. _

- @



_ (1)-..

Summary

| 6 Fmdmgs .

Commumty pammpauon (mvolvcmem) for reahzlng the simple means of

: graywatcr managcmcnt shall be promotcd under the initiative of the Mumcupahty _

of Ujung Paudang (KMUP) and those options should be 1mplementcd in‘step by

step, siarlmg from the ﬁve Ke!umhans wheré the social surv ¢y has been carried

o ont,

ey
a short term. basns thc three (3) prOjCCl componcms of opuon No. 8 ‘No.10a-1
: and No. 10b of above are rccommendablc as thc cast effective (lcast cost) progcct _

When tbe overall envxronmemal improvcment of thc objccnve area is largeted on

L :p'xckage Thesc prolccts would contnbute to both the 1mpr0vement of living
’cnvnronmcnt and water cnvnronment of the ob]ccuve arca.  The tolal direct '

o constmchon cost is about 15 5 bllhon Rp

_ Howevcr, if thc mulnpurpose mlerccptor system for ovcrali protccuon of Losari
5 '_beach mcludmg thal of coastat crosion nmlgauon is vsed instead of the single -

purpose syslem (opuon No. 10a-1 is rep]aced with opnon ‘No.t0a- 2) then the

' ;lotal d:recl construcuon cost becomes 21.150 billion Rp., an increase of 5.665
_ bnlhon Rp

= The pmjcct comp-onents delmeated abovc arc 1ﬂustrated in F:g 2
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DEFINITION OF. TECHNICAL TERMS

A Wastewater Management

I. On-sitc System

2. Off-site System

: ‘The system reating wastewater within each

building lot.

: The system cbllebiing and treating

3. Package Wastewater Treatment Plant :

(PWTP}

- 4. Small Modular System (B)

5. Small Modular System (B/G)

6. Large Modutar Systerit

wastewater from multiple number of
building lots.

The compacl blackwater and graywaler
{rcalment system which can obfain high
BOD removal efficiency. The popular
treatment processes of this system arc an
anaerobic filter-contact aeration process and
separate contact aeration process.

. The system consisting of collection systcm,

seplic tank and leaching bed to coltect and
treat’ black water from aboul 20
househotds.

: T he off-site system that serves about 1 RT

(250 people) with collection and treatnient
system for both blackwater and graywater.
The treatment system will be abandoned
after integration into ¢onvenlional sewerage
system,

: The off-sitc systera that serves about

viii

10,000 ~ 50,000 people with coltection and
treatment system for both blackwater and
graywaler, The treatment System will be
abandoned after integration into
conventional sewerage system. |



7. Developer Modular System

8. Small Scale Sewer

9. Interceptor Sewer

B, Solid Waste Management

1. Primary Collection

2. Secorndary Collection

3. Semi-sanitary Landfill

The off-site system with collection and
treatment system for both blackwater and
graywater covering a housing complex
consirucied by developer.

The separate collection system from each
houschold to main sewer conslructed under
foot path or housing lot at a shallow depth
less than 1.0 m.

The collection system that receives gray
water from road side ditch during dry
weather,

. Solid waste collection from houses and

transporl to communal stations -or TPS
using hand cart or small satellite vehicle.

. " Solid waste collection from communal’ -

stations and generator premises and
teanspord to final disposal site or

intermediate treatment facilitics.

: The solid waste disposal system which

ix

requires leachate coliection, re-circulat'ion
and prc-treatmém (acration) facility and gas
removal facility in addition to the RECCSSary
facilitics of control landfill.
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Introduction

CHAPTER 1 INTRODUCTION

Objective of the Study

The objective area of this alternative study for wastewaler management is the
Priority Arca, the same area targeted for Feasibility Study, as identified in the
Master Plan (ref, Fig. 1.1).

This priority area covers the highly urbanized “old town area" and its
surroundings of KMUP (Municipality of Ujung Pandang).

This alternative study was intended at identifying and evaluating alternative
wastewaier management strategies as a stop-gap measure, principally targeting
graywater managenient, in the event the implementation of the proposed sewerage
development projects as per the Feasibility Study is delayed duc to financial
constraints or any other unforeseen circumstances.

The strategic options of graywater management studied are essentially simple and
of low cost so that they could be implemented with a modest budget allocation and
in a short time frame.

Moreover, in order o aptimize public sector (government) investment, aclive
community ‘participation (involvement) for realizing the simple options of
graywater management was studied in details, as social aspects. '

This social aspect study was conducted with direct contribution from national

experts on community participation, by forming an expert commiltee. ‘The expert
committee comprised of personnel from both CIPTA KARYA and KMUP. ‘

Community Participation

National policy of community participation

The community parlicipation is one of the imporlant aspects in the national
development in Indonesia. In the Repelita VI, it has been set that the involvement
of community as well as that of private sector, is an urgent need, in the sanitation
sector projects such as water supply, solid w'astc management and wastewaler
managemem, particularly in the cities and other vast-growing areas.
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Purposes of community participation are:

1) ‘To motivate active community involvement in basic infrastructure and facility

development in order to improve and sustain environmental sanitation for

community welfare. -

2)  To encourage the community to identify and implement practicable and

sustainable self-support program with regard 1o sanitation impri)v'cment by

means of community participalion,

Basic concept of communily participation in sanitation program

The Community Based Development (CBD} approach is the principle of CIPTA
KARYA in the sanitation programs. In the santtation programs including
wastewater management, it is the government's eftort to ensure the community’s

involvement, where the community determines its priority, system and kinds of

activities that are most possible to be implemented stacting from program

identification, implementation, to monitoring and evaluvation.” The CBD entails the

following three approéches for achicving adequate parlicipation by communily:

(1) Social approach

The approach of community participation depends on the social condition of
the community, - CIPTA KARYA categorizes the following four kinds of
approdches from the view point of the social conditions of the community:

1)

2)

Socio-charity approach: The target group of this approach is poor,
suffers from p(‘)veny, and unable to sblvc_ their own problem, because
they can not atford 1o help themselves. Most of these people have
uncertain income and are not well educated. A community in such a

condilion, needs to be given full support by continuous gaidance of the

government.

Socio-transformation approach: An approach that considers comniunity
improvement and development so as to transforny the attitude, manner,
cultural view of the community to be self-help and self reliance oriented

~in identifying their problems, planning the required solutions and

monitoring of the implemented solutions.

In sanitation, the role of govcfnlllellt will be to provide continuous
guidance in the form of technical guidance, lraining and motivation, so
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that the community can identify and solve sanitation problems with scif-

~ help.

Socio-economic approach : An approach that is based on community
improvement and development where the problem can be overcome with
appropriate solution, because of sufficient economic affordability of the

comnanity.

In sanitation, gencrally the community have sufficient capability to pay
some expenses for the service to both private and government

enterprises.

Socio-reforination approach : An approach that is more specific, due to
the condition which requires a refonmation.

‘Organization app;oach

The organization approach of the CBD consists of :

1)

2)

Unorganized development: wastewater management that is carried out
by self-support of community/individual, which can motivate and
facilitate the community to prepare wastewater facility for the sake of

fulfiflment of communily’s requircment.

Organized development: is development of wastewater facility that are
conducted by a community group in cooperation with government or

private sector,

Techno!ogiéal approach

A technology adopted in the CBD is adequate and effective for cdmniuni!y
participation, technically and economically, namely:

1)

2)

3

4)

It can be operated easily by community members, including those who
still have low technical skill,

It is achievable by community's afferdability and can encourage the
improvemeat of community's technical skill easily.

It is casy to obtain materials and also simple and easy to maintain.

T is required by community and can be adjusted/adaptable to a certain
~environment, culture and social condition.

1-3
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1.2.3 - Community participation for wastcwater management in the city of
Ujung Pandang

"The community participation for wastewater management has been regarded as a
significant and urgent measure for living environment improvement in Ujung
Pandang.

"The goal of community participation is-to improve living environment at
community level by undertaking the following :

(1) Improving people’s awareness of the need for wastewater management

(2) Involving communities and individuals in the planning, implementation and
operation and maintenance periods including evatuation and monitoring

(3) Uulizing local resources to the maximum extent possible for wastewater
management

1.3 Study Reports

‘This is the Part 11l of the Main Report that elaborates the alternative study for

wastewaler management,
"The composition of the entire reports of the Study is as follows:
(1) Main Report (English version)

Partl: Master plan of wastewater and solid waste management
Pait 11 : Peasnblluy study of waslcwaler and solid waslc management
PartlIl:  Alternative study for wastewater management (This Repoit)

(2) Executive Summary Report (English and Indonesian version)
- Presents the summary of the entire study
(3) - Supporting Report (English version)

Describes in details the techaical aspects of the Master Plan and Feasmlh!y
Study on a sectored basis

(4) Data Book (English version)

Compiles the basic datafinformation used in the sludy and the relevant
drawings o
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Strategic Optiens of Wastewater Management

CHAPTER 2 STRATEGIC OPTIONS OF WASTEWATER
- MANAGEMENT

Basic Concept

’I‘hls alternative sludy is intended at 1dcnufymg and evaluating the available
strategic options of graywater management. This is in consideration to the fact
that the blackwater management in the priority area is accomplished basically by
individual houschold based septic tank/leaching pit.

Though, this blackwater management i‘cquires further improvement principally in
the slum arcas, that lack the basic sanitation facilities of toilet with treatment (septic
tank/leaching pit), the required improvement of such blackwater management has
been incorporated as urgent prbjecls’ in the Feasibility Study.

" In the Priority Area, in fact in Indonesia in general, the graywater that arises from
y & y _

the miscellaneous activitics of washing, bathing and cooking is disposed to nearby
ditches and drains with no treatment. Such untreated discharge of graywater has
become the principal source of surface water quality deterioration of not only the
ditches and drains but also the major canals {Panampu ~ Jongaya canal) in the

Priority Arca.

Accordingly, all alternative strategic options of graywater management studied

would target, in general, the improvement of surface water quality. -

S'tii'i,,dcpeiiding on the eff{_:ctivcness'of the utilized option of‘w‘atcr- quality

improvement, the benefits realized to surface water quality could differ.

When the strategic option vsed targets the collectionf/treatment (removal) or any
other improvenent of graywater near the location of wastewater generation it
would contribute principally to the improvement of living environment, in addition
to a possible subscquent surface water quality improvement at further downstrean
in major drains and canals. '

Such a strategic option would target the m_anage_mént of grafwaler at most from
the yard of a household or at least from ditches/drains nearby houschold. A
relevant sysfem ineeling this requirenient is referred to as "living environmental
improvement method."

* On the other hand a strategic option that collects and treats or simply. treats or

utilizes any other method o improve the surface water quality of waler body (like

2-1
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dralns and camls) due to graywater pollution, while conmbulmg to environmental
water quality nnprovemcnl of stwface waters, would not contnbulc significantly 1o
living cavironmental impravement of residential houscholds. A system of such

characteristics is referred to as "water environmental improvement method.”

It is rioted that there could be a strategic option that is flexible enough to be
applied, or to be interpreted, either as a living environmental imprdvcnfem method
or water environmental improvement method. Accordingly the above
environmental effect based classification dogs not necessarily distinguish clearly
the available strategic options conforming to the desired environmental effect.

One such flexible strategic option that could be applied to realize eiiher effect of
living eavironment improvement or water environment improvement is the
intercepior system, in which the collection system could be designed'ac'cording to
the desired effect.

The available/svitable strategic options 10 realize cach of the targets of living
environmental improvement and water environmental imp’rbvcmenls could be
categorized as shown below, It is to be noted that the beneficial effect realized

‘would vary according to the wtilized strategic option.
(1) Living environmental improvement (sirategic options)

1) Provisionfimprovement of ditches and drains (micro drains)
5 2y Insl’tlhuon of screens in drains (qlso a solid waste management option}
7 3) ' Cleansmg of ditches and drains ('llSO a solid waste management option)
4) Provision of graywater infiltration trench (within a household andfor
adjacent to ditches/drains of public roads)
5) Provision of interceplor in ditches and drains (intercepting from micro
drains) and the subsequent treatment/disposal of collected wastewater

(2) Water énvironmental improvement (strategic options)

1) Introduction of flushing/dilution water into drainage system

2) Provision of treatment within the drainage system or within bypass
adjacent to drainage system '

3} ‘Provision of inlcréeptor prior to drains and other final discharge water
body and the subsequent treatment/disposal of collected wastewater

Itis emphasized that the strategic options of water environment improvement
including that of interceptors are rather complex in genieral and hence require
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* appropriate planning and implementation including that of operation and

maintenance. Accordingly the responsible agency shiall be a governmental
institution. Still, community involvement could be possible in the form of

assistance in operation and maintenance of the constructed facilities.

On the other hand most simple strategic options of living environmental
improvement, other than intercéptor, are amenable for active community
involvement, with respect to both the construction and operation and

maintenance of the facilities.

The concept of graywater management is shown in Fig. 2.1,

2.2 Description of Alternative Strategies

The conceived strategic options for wastewater management in the objective area

(priority area) are grouped into the following ten (10) categories.

(1)
2)
NE)
(4)

5

- (6)

(?):

&)
@

Cleansing of dilches and drains

Provision or improvement of ditches and drains

Installation of screens in ditches and drains

Provision of household based infiltration trench

Graywater collection and infiltration using ditches and drains -
Graywater collection and treatment using ditches and drains'
Provision of lrc_caimei%t system within canal

Introduction of flushing or dilution water from Jeneberang river

Graywater conveyance and treatment system vsing canal

(10) Installation of interceptor system

- Interceptor for coaslal water proteciion
- Interceptor sewerage system for living environment improvement

Each of the above alternative strategies, in reference to the objective area -

(ref. Fig. 1.1) are delincated in the subsequent sections.

It is noted that of the above ten (10) options, initial of five (5) options are simple
and essentially target tiving environment improvement, and hence considered to be

easily amenable for community participation. T he remaining strategic oplions ace

rather complex and targel water environment improvement, other than the
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interceptor for living environment improvement, and hence considercd to be not
anmenable for significant community participation. '

Cleansing of ditches and drains

This strategic option targets basic living environmental improvement, as the prime
objective.

The cleansing of ditches and drains is the most basic, simple but an important
aspect of not only graywater management but also solid wasic management.

Without the implementation of this basi¢ strategy, consideration on implementing
any other strategy would not produce the desired effect. In other words, regular
cleansing of ditches fdrains and other major canals (rivers) is prerequisite to ensure
effectiveness of other alternative strategic options of higher order,

- The strategy is regular cleansing of micro drains (drains/ditches), including those

major canals and drains (rivers) to facilitate the uninterrupted flow of graywater.

In fact based on the field survey results, conducted by the Study Team during
November 1995, there was a vast nmnber on areas where the existing ditches and
drains malfunctioned.

Those locations of malfunctioned ditches and drains in the objective arca are

‘ si‘.own in Fig. 2.2.

Moreover, based on the above shrvey results it became evident that the major
cause for ditch malfunctioning, at 80% of the cases, was accunulation of solid
waste. This clearly demonstrates both the inadequacy ofciis:ing ditch cleansing
works and the importance of ditch cleansing to cnsurdpropcr functioning of
ditches. |

The number of locations of nialfunctioned ditches and drains along with the
causes, as per the above field Sun"ey results, are summarized in Table 2.1.

The ditch cleansing could be organized and carried out on a regular basis (for
example, once in two weeks) with active community participation ‘on a volunteer
basis.

In this regard, it is recommended that a particular day'in évery other weeks in a
month (eg. first and third Friday of every month} shall be proinoted as the
cleansing day for volunteer comnninity cleansing works of ditches and drains.
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Still, the cleansing of major drains and canals (fivers) need to be carried out by the
relevant municipal agency, Dinas Kebersihan.

Provision or improvement of ditches and drains

This strategic option also principally targets living environmental improvement as

the prime objective.

This is also a basic activity of repairing a broken drain andfor provision of a

trequired drainage ditch, where necessary.

Implementation of this basic steategic option is also to facilitate uninterrupted flow
of graywater in ditches/drains. In fact, for ditch cleansing to be effective, the ditch
itself should be funciioning properly.

In this regasd, provision or improvement of damaged ditch is the most basic aspect

to ensur¢ a smooth flow of geaywater in a ditch.

The technical skill required for the basic provision or improvement of a micro
drain (ditch/drain) is only a minimunt, Still, alignment and base elevation of a
ditch shall be properly determined, to ensure gravity drainage, by the
govcrnmcmfmv.micipa] institution {Dinas Kebersihan).

T_he basic improvement and/or rcliair of ditches/drains (micro drains) could be
carried out on a community basis, with active cominunity participation,

‘However, as pointed out above, proper technical guidance concerning to
“alignment and base elevation of a ditch may be required 10 be provided by the

government/municipal sector.

Finally, dilch cleansing work, as described in the foregone section, is the

requirement of operation and maintenance.

Installation of screens in ditches and drains

This strategic option principally targets living environment improvement. It also
could be considered as a solid waste management option in addition to that of

graywaler management.

T_hc'scrccns are to teap floating debris and other solid waste, hence would be
coarse metal screens.



2.2.4

S!ratcg!'c Options of Wastewater Management

The size of a screen would conform to the dimension of the ditch/drain concerncd.

This is also a very simple strategic option, specially with respect to instaltation.
However, though simple, regular removal of trapped debris need to be conducted
to ensure the intended purpose of a screen.

All aspects of a screen installation ard its subsequent maintenance with periodic
removal of trapped (accumulated) debris are amenable to active community

participation,

Stll the installation of screen may require contribution from the relevant
governmental/municipal agency, Dinas Kebersihan, while maintenance with
periodic removal of trapped debris be relegated to the neighborhood community.

A typical sereen is shown in £7ig. 2.3, Installation of screen is recommended in a
ditch or drain at an interval of about every ten (10) to fifteen (15) houses. The
responsibility of proper maintenance of a screen could be shared equally among
the houses located in the neighborhood of the screen.

Provision of houschold infiltration trench

This strategic option targets living environment improvement, by removing
graywater with infiltration into natural soil, on an individual household basis.

This is also a simple system, in which the available open spacefyard of a
~houschold is wtilized for possible removal of graywater and its subsequent

treatment by soil microorganisms followed with infiltration into natural soil.

“Any remaining wastewaler (graywater) that could not be infitirated is discharged

into nearby ditch/drain.

- Accordingly, the available infiltration capacity would depend both on the quantity

of graywater discharge as well as the available space of open yard of a houseliold
up to the drainage ditch,

The long term infiltration rate of wastewater into naniral soit is found to be

independent of soil type in general and princiba'lly governed by the biemat formed
on the infiltrative surfaces with the soil microorganisms that treat the infiltrated

waslewater.

Functionally the biomat serves as biological treatment unit as well as a mechantcal
and biological filter. - Although the biomat penetrates into the soil surface, the
major portion of the biomat is located on the surface of the soil. Since theé biomat
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~ serves as a mechanical and biotogical filter, the passage of infiltrated wastewater
- into surrounding soil is essentiatly controlled by the hydraulic characteristics of the

biomat, raiher than that of the naturat soil.

The long term infiltration rate of biomat is experimentally determined to be in the
range of 12 - 20 liter/sq. meter/day (Metcalf and Eddy Inc.).

Accdrd'ingly assuming a long term iﬁﬁl_tralion' rate of 20 liter/m2/day, the required
ideal length of an infiltration trench for a typical houschold to facilitate total
(100%) infiltration of graywater, with no discharge to surface drain/ditch, is

estimated as shown below,

Graywalcr discharge ; 100 liter/person/day
Number of average inhabitants : 5.5 person
Effective depth of infiltration trench Im

The required ideal length of infiltration trench under the above conditions becomes
13.75 m (about 14 m).

Since this required ideal length is very long, the aim of providing a hausehold
infiltration trench, would be to reduce the discharge of graywater to drain/ditch,
rather than to remove the entire generated graywater within the house yard.

Accordingly, ‘wherever possible a resident shall be encouraged to provide
infiltration trench, as a conduit to facilitate infiltration of'graywater' to 1lhc
permissible extent prior to its discharge into sur'facc’ditch/_dmin (public water
course). ' '

Since the infiltration trench is an individual houschold based system, ro
community participation is involved. It is necessary to institute the necessary
legal, educational and promotional campaign and other means 10 encourage a
resident to provide ones own graywater infiltration trench.

In the priority area {objective area) most areas, other than the wetland arcas and
fish ponds, are suited fof the provision of infiltration trench. Those areas not
suited for the provision of infiltration trench are shown i;j Fig. 2.2 . Moreover,a
typical infiliration trench for a houschold is shown in Fig. 2.4,

Graywater collection and infiltration using ditches and drains

This system uses ditches and drains that convey graywater as the collection system

with subsequent infiltration of the collected geaywater.
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‘The system; depending on the location of installation, could target cither living
environinent improvement or water eavironment improvetnent. Still practically the
system could be interpreted as a living environment improvemerit systen.

The wastewater (graywater) conveyed and collected by using the ditches/drains
could be infiltrated into nawral soil, with the provision of infiltration trench by the
side of a ditch/drain, as required. Accordingly, 1his is a highly flexible system,
provided sufficient space could be found in between the ditch/drain and road 10
provide the infiltration trench, with no significant interference to the éntrance of
many properties (houses) and underground facilities.

The trench shall be designed so that any wastewater (graywater) that cannot be
infiltrated could still continnously flow in the drain or ditch. Such a'provision to
bypass any flow that can not be infiltrated to the drain is very important to ensure
no interference with the flood control function of the drain during rainy.'scason.

The tong term infiltration capacity of the trench could be determined as illustrated
in the case of ao infiltration trench for a honseho!d (in the foregone seciion), by
assuming a long term infiltration rate of 20 liter/m?/day.

As long as the objective is to reduce the graywater flow in drains with infiltration,
the rate of infiltration itself need not be considered as a critical parameter,

Instead, the availability of space for an infiltration trench at a suitable location,
where significant quantity of graywater could be collected using drains, would be
of much significance. '

~ A typical infiltration trench for graywater collection and infiliration using ditches

and drains is shown in Fig. 2.5.

Concerned to active community participation during construction, the excavation
works of an infiliration trench is considered as easily amenable. Morcover once

the facility is constructed, the periodic cleansing work of the inlet screen of the
infiltration trench, to remove any trapped debris/solid waste, could be relegated ta

neighborhood community.”

Graywater collection and treatment using ditches and drains

‘The collection system, that uses existing ditches and drains, is essentially the same
as that for an infiltration trench delincated in the foregone section.
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~ 8till, since a treatment plant would be provided to treat the collected graywater
(wastewater), the location of treatment plant would be governed by the treatment

method as well the disposal requirement of treated effluent,

Accordingly, the criteria of site selection for an infiltration trench menttoned in
foregone subsection and that of treatment plant could differ, even though both are
theoretically similar systems with their difference being distinguished based on the
final disposal mcthod of collected wastewater (infiltration or treatment and

“disposal). Practically, this system could be categorized as a water environment

improvement system rather than that of living environment improvement.

The technical feasibility of graywater collection and treatment system, will be

‘mostly governed by the availability of suitable location for treatment plant, as well

as the availablé alternative technical options of treatmeit systen.

Concerned to treatnient system, theoretically, there exist vast alternative options.
However, considering the simplicity of the coltection system, that uses existing
ditches and drains, it is rational to have a simple reatment systemn as well.

Moreover, the treatment system needs to be flexible to cope with the inherent daily
variation with respect to both quantity and quality of graywater, which is relatively
of low strength, In addition, shock loadiﬁg due to a sudden rainfall run-off and
the potential wash-out of microbial mass due to such rainfall events shall be
tolerable, along with the resting of reatment plant itself during rainy season.

It is evident from the above considerations, that the proposed ireatment system
shall be highly flexible. However, thers arc not many allernative treatment

systems that are flexible enough to meet the above requirements.

Anaerobic filter with rock (crushed stone) media is considered to be the most
suited treatment method duc to both its simplicity and flexibility. Since this in an
altached microbial growth process, it could be expected to be tolerant 1o shack
loading as well as variation in loading including the potential washout of microbial
mass from the treatment system. |

Also the syst@:m could be casily rested during the rainy season and retrieved

“gradually with the beginning of the dry season.

In the objective arca, it is considered to be most effective to use the secondary
canals, that discharge into the primary canal system (Panampu-Jongaya-Sinrijala



2.2.7

Strategic Opilions of Wastewater Management

canal}, as the final conduit of graywater collection system for treatment of

graywater.

This is due to the fact that, these secondary canals carry significant quantity of
graywater, thereby justifying the provision of treatntent system (anaerobic filter),
priot to the disposal of wastewater into the primary canal (Panampu ~ Jongaya

canal).

Physically such an anaciobic filter treatment system for collecied graywater could

_be provided beneath the maintendnce road of the primary canal concemed.

A typical anaerobic filter treatment system of this nature is showst in Fig. 2.6.

It is noted that hydraulic requirement to ensue the gravity flow of treated effiuent
from the treatment plant may constrain the provision of the treatment plant, even
when such provision of treatment plant is physically possible (under the

maintenance 1oad).

In other words, the bed elevation of the secondary canal should be sufficiently

higher than that of the primary canal concerned so that the head loss within the
treatment system could be accommodated.

It is noted that in the objective area, the difference in bed elevation between most
secondary canals and the primary canal is not very much. Accordingly, the
provision of such anaerobic filter system is esscntially impossible, hydraulically. -

Still ‘it‘may_ be possible to provide such a treatment system, both hydraulically and
physically, near the outlet of a micro-drain/ditch. - However, due to a small

~ catchment arca no significant quantity of graywalter could be collected for

treatment. Accordingly, the provision of treatment system can not be justificd.

" Provision of treaunent system within canal

This option involves provision of treatment within major canals and drains to
improve the waier quality in the form of mechanical aecation.

Accordingly, this strategic option targets water environment improvement and not

living envitanment improvement.

In drains and canals, white graywater flows through, wastewater treatiment occurs
by means of the natural self-purification process. .Such self-purification is
accomplished by microorganisms atiached to the bed of canal/drain. It is the
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attached micro organisms to the bed, in addition settled sludge/solids, that impaits
the appearance of dirtiness to the canal/drain, dug to the black/gray color of the
biofilm that blankeis the bed of canal/drain. This attached biofilm that purifies the
graywatcr compiised of anacrobic/facultative microorganisms. In case of micro
drains, due to the low quantity of flow and hence the low organic loading, a high
degree of purification of the graywater could result, Still, the drain itself would
appear to be dirty andt black in cotor due 10 the color of microorganisms (biofilin)
attached to the bed of the drain.

"~ On the other hand, in the case of a large canal with high flow and high organic

loading, no significant purification due to the biofilm attached to the bed could be
expected. In fact significant treatment to the flowing water (wastewater) would be
due to deposition of sludge/solids to the canal bed. Accordin gly; the water quality
of the flowing wastewater itsell would remain deteriorated resulting in foul odor

and black color of the flowing water.

In order to significantly improve the water quality as the target of water
environmental improvement, significantly polluted water bodies with significant

-quantity of flow like major canals/rivers need to be targeted.

In the priority arca, the Panampu canal, Jongaya canal (Panampu - Jongaya canal)
and Sinrijala canal are the major canals that carry the pollution load run-off of the
city.

Thcy hwe a mgmﬁmm wastewater discharge of about 10, 000 m3/day in
conmtbination with a significant polluuon load, with their BOD levels in the range of
100 - 200 mgf.

In these canals, duc to the significant flow, natural self-purification by
anaerobic/facultative microorganisms attached to the bed of canal is insignificant,
for the flowing wastewater (though the settled sludge would undergo anaerobic
digestion).

Accordmgly, a high rate of treatnient in the form of mechamcal aeration with the
provision of aerators within the Panampu-Jongaya ¢anal need be used 10 expedite
the wastewater treatment in canal,

Consequently it is noted that this strategic option, as well as the procceding
two (2) options, would deal with the water quality improvement of the Panampu-
Jongaya canal.
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As the prerequisite for effectiveness of these options, installation of three (3)

gates, one each near the sea outlets of Panampu canal and Jongaya canal and one

at Sinrijala canal, to separate the canal from Pampang river, is necessary.
Instaltation of these three (3) gates is for the separation of wastewater from sea

water thereby mitigating salinity intrusion into the inland canal system (Panampu-

Jongaya canal).

Assuming the provision of these three (3) gates as above, the other significant

issues associated with the provision of aerators within the canal, incltiding that of

acrated treatiment process, are itemized below.

1

2)

3

Acrator installation in the canal would interfére with free flow of flood run-
off in rainy season, the season during which the operation of aerators is not
a critical requirement. In other words, during the rainy scason acrators in a

canal may be a nuisance.

A minimum effective span width of about 10m in combination with a

minimum water depth of 2 m is required for effective operation of a typical
acrator. Such a water depth is a véry significant requirement, especially
during dry séason, when the operation of aerator is a must. Lven the
requirement of effeciive span width of 10m for a canal would be a significant

constraint,

Acrated treatment processes, résults in high quantity of sludge generation,

Without the removal of the generated sludge acral_cd treatment process is a
very inelficient use of aeration encrgy, as the treatment 6fficicncy would
decrease from more than 90 % with sludge removal to less than 50 % (40 -
50 %) without sludge removal (sedimentation following acration would
remove the sludge generated). In other words, sludge removal accounts for
about 50% of the total efficiency of the aerated treatment system,

~ Since the provision of sedimentation facility for sludge remaval in the canal,

following acration, in practically impossible, it implics provision of aerators
within the canal is a véry inefficient means of acrator operation.

Based on the above considerations alone, it may be concluded that the
strategic option of provision of treatment system within canal, is not
justifiable both economically and physically, for water environment
improvement. | |
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- Nevertheless, installation of acrators within the Panampu-Jongaya canal, is

studied assuming that three (3) gates, one cach at Panampu, Jongaya and Sinrijala

canals, could be provided.

Based on the study results, the cost of the project and the resultant benefil as water

quality improvenient are assessed.
The aerator installation is determined under the following conditions:

1) A water level of 1 in the canals could be maintained with appropriate gate

operation of the three (3) gates.

2)  Aneffective water depth of 3m can be achieved, with a 2m excavation of the

canal, at the location of acrator instaliation,

3) - Aerator installation is possible only at locations where the base width of the
canal is at least 10m. Morcover a width of excavation of 9m is assumed at
the location of aerator installation,

The location of Panampu-Jongaya canal is illusirated in Fig. 2.7 In the canal,
there exist five (5) canal types as shown in Fig. 2.8, Moreover, typical gate for
the Jongaya canal, at Maccini Sombala, is shown in Fig. 2.9,

The base width of each canal types are as follows :

“Typc A: Base widih ; 10.5 m

“Type B: - Base width ; 5.0 m {very narrow) |
TypeCi Rase width ; 12.5m -

Type D: - Base width; 4.0 m (very narow)

Type E:  Base width; 14.0m

It is evident from the above figures that the central reaches of the Panampu-
Jongaya canal, where the channel types are Type B and Type D, though receive
high polhntion load run-off, are ot amenable for mechanical acration due to their
narrow base width. Since these reaches are expected to be highly deteriorated due
toa high pollution load input, the physical constraint of acrator installation in these
reaches itsell demonstrates the limitation of mechanical acration as the means of

surface water quality improvement in the Panampu-Jongaya canal.

With due consideration to the above limitation, and on the assumption that the

flow direction would be from South to North, so that the discharge to coastal
walers would be through the operation of Panampu gate only, installation of
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aerators is considered at two (2) locations, one each in Jongaya canal and

Panampu canal, as shown in Fig. 2.7,

This south to north flow direction in the canal system is considered as the means
of protecting the Losari beach area, which is near the proposed southern gate at

Jongaya canal {ref. Fig. 2.7).

Both assumed locations of acrator insiatlation are of canal Type A (base width ;
10.5m). These locations are determined where the canal discharge due to
graywater ren-oft, under existing condition, would be 3,000 m3/d (Location 1 in
Jongaya canal) and 20,000 m3/d (Location 2 in Panampu canal).

The relevant design considerations for the of determination of the two (2) aerated

treatment systems in canal are as follows :

(1) Location ! (Jongaya canal)

Quantity of wastewater to be treated : 5,000 m3/day
Detention time in the system : 2 day
Effective width of treatment system : 9m
Effective water depth : 3m
Required depth of excavation of canal : 2m

Power requirement of acrator for mixing : Swat/m3

" Based bri the above considerations, the required canal length of aerator
~installation becomes 370m, where 2m excavation of the canal is necessary
- {within an effective width of 9m), '

Design acrator configuration : 3.7 kw x 14 No.
“ (2} Location 2 (Panampu canal)
Quantily of wastewater to be treated : 20,000 m3/day

In Panampu canal a similar system ‘as Location | is provided, with the
reduction of detention timie to 12 hrs (0.5 day).

"The overall treatment efficiency of the whole system, as BOD removal, is
determined to be about 60%.

A comparative evaluation of this option with those of similar ones described

in the following two (2) sections (Section 2.2.8 and Section 2.2.9), is.

presented in Section 3.2 of Chapter 3.
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2.2.8  Intrexiuction of flushing or ditution water from Jeneberang River

(1) Tnteeduction

The priority area has two (2) major river sources, the Jencberang river
toward the south and the Tatlo River to the north. “The Tallo river is much
affected by tidal intrusion, hence has high salinity even at far inland, This is
also due to the low elevation of the Tallo river basin.

On the other hand, Jeneberang river, the basin of which virtually does not
comprise KMUP area but the arcas at upstream, the Kab. Gowa, lies in a
relatively higher elevation and does not suffer from significant salinity
intrusion as well as pollution load run-off from the KMUP.

Jeneberang tiver is being exploited for many beneficial uses, including
irrigation, power generation and water supply with the development of Bili-

Biti Dam in Kab. Gowa (Bili-Bili).

Moreover, a bypass rubber dam is constructed nearby the sea outlet of the

river, as ‘a long storage of fresh water for water supply development

(Somba Opu water supply project). This long storage of Jencberdng river is
located just beyond the southern boundary of the prién’ly area.

Assuming the provision of three (3) gates, similar 1o the option dealt with in
the foregone section (ref. Fig. 2.7), water from the "long storage of
Jencberang river” could be casily introduced into Jongaya canal, either for,
flushing or dilation, proviidcd suffiicient excess quantity of water is available
for such usc in dry season (ref. Fig. 2.10). '

In this regard it is noted that the minimum distance between the long storage
of Jeneberang river and Jongaya canal is only about 40m. Still, the

* requirement of fresh water during dry season to dilute wastewater in canal
* may be a scrions constraint of this method. '

Morcover, introduction of dilution water does not result in any sigaificant
treatment of wastewater in the canal. In other words, nro significant
reduction in the pollution discharge to the sea would be accomplished.

Still, an apparent water quality improvement in combination with the
mitigation of salinily intrusion could be achieved. The mitigation of salinity
intrusion is itn fact the major benefit of installing the three (3) gates

- (ref. Fig. 2:10), rather than anything ¢lse.
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Itis noted that the availability of water from the ton g storage of Jcncbenng
river for flushing of dilution, woutd depend on the raw water demand of the
ongoing water supply development project by PDAM. In this regard, once
the water supply development is fully accomplished there would be no
excess water available for any other use, including flushing or dilution.

However, at present, the water supply development project is behind
schedule. As long as this project is delayed it may be possible to extract
water from the long storage for the puipose of flushing or dilution.

Assuming sufficient water could be extracted from the long storage of
Jencberang River, the method of water introduction, between intermitient
flushing and continuous dilution, is compared as follows :

1) itroduction of intermittent flushing water would seriously affect the

existing uses of the Panampu ~ Jongaya canal. Such existing uses
include, usage of the most downstream reaches of the Panampu canal as
a boat terminal. Mm'éoyer, the canal is easily accessible to nearby
residents, including children. Accordingly, flushing the canal is not
recommendable from the view point of safety of its users.

2) No significant difference with respect to canal water quality
; ~improvement is expecled between both of these methods of flushing and
 dilution,

- Based on the above considerations, the ditution water introduction method is
; recommendable in comparison to flushing water introduction.

Dilution water introduction

The required optimum quantity of dilution waler, from the view point of
water. quality improvement of Panampu ~ Jongaya canal, is determined
based on the relationship between thcquainity of introduced dilution water
and the resultant water quality improvement. The result is shown in
Fig. 2.11.

Based on the above figure, the effcctive quantity of dilution water
requirement is in the range of 0.2 ~ 0.4 m¥/see, with an average of
0.3 m3/sec.

The required stractural facilities for the introduction of drlutlon watcr from
the long storage of Jeneberan g riverare as fol!ows
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1) Three (3) gates, one each at Jongaya canal, Panampu canal and Sinrijala
canal, similar 10 the foregone option (ref. Section 2.2.7. and Fig. 2.7).

2) The necessary'in!ct facility to introduce the dilution water through
gravily, at the nearest location between the long storage of Jencberang
river and Jongaya caral. The proposed location of dilution water
introduction is also shown in Fig. 2.70.

The details of the proposed intet facility is shown in Fig. 2.12.

A comparative evaluation of this option, with those similar ones described in
‘the preceding and following sections (Section 2.2.7 and Section 2.2.9) is
dealt with in Section 3.2 of subsequent Chapter 3.

~ Graywater conveyance and treatment system using canal

This is a strategic option for water environment improvement of Panampu-Jangaya

canal, which could be considered as an improvement or modification to the

strategic option, namely, provision of treatment system within canal
(ref. Section 2.2.7). This option also basically requires the three (3) gates, one
each at Jongaya canal, Panampu canal and Sinsijala canal, as per the foregone two-

(2) options.

This option basically eliminates the economical and physical imnpediments 1o the -

provision of treatment system within the canal. However, pump facility is ‘

required to convey the collected wastewater to the treatment plant.

The basic strategy is to utilize a canal as the wasiewater collection system, with the
provision of the necessary means to have a speedy flow of wastewater.

Wastewater thus collected will be directed and treated in a treatment plant {or

treatment plants, if more than one plant is used) located adjacent to the canal,

In this regard, the sites of two (2) treatment plants proposed as the components of
seweragie development project in the Feasibility Study, namely, the ones in Lembo
and Maccini Sombala are strategically located adjacent to, respectively, the

Panampn canal and Johgaya canal at their downstream reaches.

Still, as the means to ensure speedy flow of wasiewater (graywater) in canal under
the dry weather flow conditions in dry season, double channel scction is

_proposed.
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The graywater conveyance and treatment system propoéed is showa in Ft;g. 2.13.
The {reatment system proposced both at Lembo and Maccini Sombala is
stabilization pond (similar to the treatment system of the Feasibility Study). The
flow of graywater is divided between both the treatment plants, due to the

topographic condition.

The rcquired treatment capacities at Lembo and Maccini: Sombala to treat the
conveyed graywater through the canal (Panampu-Jongaya canal} is compared with
that of the projects of Feasibility Study (ref. Chapter 2 of Part I, Main Report).

The quantity of discharge available for treatment to the Lembo treatment plant is
about 15,000 m3/day, while the treatment capacity as per the project of Feasibility
Study is 5,500 m3/day. The corresponding values for the Maccini Sombala
treatment plan are, respectively, 12,000 m3/day and 11,000 m3/day.

Allowing for about 30% of reduction in influent BOD loading, by considering the
difference in quality between the graywater cthcycd from canal as per this
strategy and the entire wastewater (blackwater and graywater) conveyed through
pipe network as per the project of Feasibility Study, the treatment capacitics of
Lembo and Maccini Sombala, as per the project of Feasibility Study would be
expanded respectively to 7,000 m3/day and 14,000 m3/day.

'Accordingly a treatment plant at Maccini Sombata with the treatment capacily as
per the project of Feasibility Study could treat the entirc graywater of
12,000m3/day. However the Lembo treatment as per the Feasibility Study can
accommodate only about 50% of the available flow in the Pahampu canal
(7,000 m3/day against the available flow of 15,000 m3/day). -

Still, in an overall sense, the combined Lembo and Maccini Sombala treatment
systems can treat about 70% of the graywater discharged in the Panampu-fongaya
canal system, which is satisfactory as a stop-gap measure of canal water qualily
~ improvement.

Accordingly, this strategy assumes the provision of Lembo and Maccini Sombala
" treatment plants, conforming to that of the Feasibility Study.

However, the required pump facilities at Lembo and Maccini Sombala would not
be in confonnity with that proposed in the Feasibility Study.
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The required pnm p head for both the treatment plants is about 4m, while the pumnp
capacity would be s meet the entire graywater flows of 15,000 m3/day for Lembo
and 12,000 m3/day for Maccini Sombala.

The requirement of pump capacity to meet the entire ftlow of 1 5,000m3/day, even
though the available treatment capacity (stabilization pond system) is about
7,000 m3/day, at Lembo, is to enswie the effectiveness of the double canal
section, where the wastewater flow in dry season will be confined to the inrer
sccnon of canal, dnd the gate. system, the Panampu gate, to mitigate both the

gm) water accumul'itaon in canal and the saline water intrusion infand.

It is noted that the préposed method of gate operation with this option is the
closure of all three (3) gates in dry scason and to pump the enlire canal water for
treatment and disposal, beyond the respective gates, using both the pump facilities
of Lembo and Maccini Sombala (ref. Fig. 2.13).

‘A comparative evalualion of this option of graywater conveyance and treatment '
systenii using canal with those similar ones dealt with in the foregone two (2)

sections (Section 2.2.7 and Section 2.2.8) is illustrated in Section 3.2 of
following Chapter 3.

Installation of interceptor system

An interceptor system could be developed either for living environment

improvement or Water environment iInprovement.

In the priority area, interceptor for water environment improvement was
considered as a strategic option for coastal water quality improvement, specifically
for the protection of Losari beach.

On the other hand, interceptor system for living environment improvement, that
would cotlect the wastewater (graywater) from ditches and drains near residents,
could be dcvelopcd as the initial (first) s:ep of the convenuonal sewerage

: dcvelopmem, as per the sewerage componem of the feasibility project delineated in
the Part 11 of an Report. -

Each of these two (2) systems are delihcalcd below.
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(1) Interceptor for coastal water protection

“I'he coastal reaches of the objective area facing the Makassar Strait (western
coastal area) is targeted for intercepting the wastewater (graywater) run-off
that is discharged into coastal waters. '

The drainage basin of the objective arca that discharges directly into the

coastal waters is divided into three {3) sub-basins.

These sub-basins and their dircct outlets to the coastal waters are shown in
Fig. 2.14. '

The arcas and the number of outlets of each sub-basins are as follows :

Sub-basin . Area (km?) No. of outlets
Northern basin 4.1 1 | 8
Central basin 2.8 13
Southern basin . 25 . 4

Total 9.4 25 ]

Division of the basin into the three (3) sub-basins is made in consideration to

the following aspects.

~a. The sca outlets of the Northern Basin pass through the area belonging to
the Port Authority of Ujung Pandang.

b. The outlets of the Central Basin discharge directly into the Losari Beach
areq, the tourism area.

¢. The outlets of the Southern Basin would be subject to modification with
the proposed reclamation as per the development plan for this southern
part of the Priority Area.

The means of the provision of interceptors along the coastal redches
(outlets), and any other possible alternalives to interceptor, are studied a
separately for each of the above three (3) sub-basins. They are delineated

below. '

1) Norihern basin

The northern basin has a total of cight (8) sca outlets, mostly through
the area belonging to Port Authority.
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© As an alternative to interceptor along the sea coast, a portion of the basin

could be diverted 1o the inland. In fact 30% of the basin could be
diverted so that it discharges into Muhammadiyah secondary canal. The
wastewater {graywater) diverted in this manner wonld be finally

discharged into the Panampu canal.

Diversion of this 30% of the northern basin is very simple and hence

reconumended as the primary option.

Ctmcemin'g the remaining areas (70%), interceptor along or near the sea

coast, to intercept most of the relevant outlets, is proposed.
Possible alternative interceptor systems for this purpose are as follows:

a.  Provision of interceptor pipes along the north 1o south direction, to
collect the wastewater (graywater) and the treatment of coltected
wastewater at the vacant area near the Ferry Termiral to Kayangan
istand. Anaerobic filter is considered as the most suited treatment

~method (ref. Section 2.2.6).

b. Provision of box type {ditch with cover) interceptor in combination
with anacrobic filter, through the Port Authority area, and the
disposal of weated wastewater, thereby eliminating the requirement
of separate treatment plant, | |

- From the cost point of view, Alternative b is more cconomical than
Alternative a. However, coordination with Port Aulhority is

- required.
Central basin

Provision of interceptor along Losari beach is determined as the only

“means of coastal water protection,

There exist three (3) alternative means for the provision of interceptors
as shown in Fig, 2.15. They arc as follows:

a.  Provision of intérceptor pipes, from centre to north and centre (o
south {in opposite diréaiohé); to collect and treat the wastewater al
: 1w0’(2')‘separale treatment plants (anaerobic filter systems) along
“with (he influent pump facilities, located respectively near the Ferry
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Terminal to Kayangan island (centre to northern collection system)
and Taman Safari Park (centre (o southem collection system).

b. Instead of the pipe interceptor as above, provide box type (ditch
wilh cover) interceptor. In every other aspect, the system is the

same as above.

c. Provision of the above box type interceptor in combination with

anaerobic filter, thercby eliminating the requirement of separate

irzatment plants.

From the view point of cost, the Alternative ¢ is the most
economical one. An evahiation of these alternatives is presented in
Section 3.3 of Chapter 3.

Southern basin -

Since the outlets of this basin would be modified as the consequence of
the proposed reclamation project, the possible means of interceptor
systcm to colleet and treat the wastewater is recommended to be studied
as an integral component of the reclamation plan,

(2) Intciceptor sewerage system for living environmient improvement

Introduction

Tlirc_c 3) sewerige development projects, namely, northern sewcrage
system, central scwerage system and southern se‘.ﬁcrage'systcm are
proposed as the 601nponcms of sewerage development project of
Feasibility Study (ref. Chapter 2 on Facility Plan of Wastewater
Management, Part If of Main Report).

The service aréa and present population of these three (3) sewerage

systenis are as follows :

Sewerage System | Service Area | Present Population |

| __(ha) - : '
Norrlher_n sewerage sysiem 73 21,000
Central sewerage system ~ 435 ' 107,000
Southern sewerage system | 162 58,000
~Total 670 186,000 -
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It is evident fram the above table, the central sewerage sysiem is the
largest both in terms of service area and present population.

Accordingly, the central sewerage system is selected to conduct the case
study, for the development of interceptor sewerage systemn not only as
the first step toward conventional sewerage development, but also as the
mieans of living environment improvement. It is noted that an
interceptor system, in principle, would not collect blackwater, since it
has no house conneciions.

Case study

The service leve! of an interceptor system is expressed in texms of length
of exposure of graywater (wistewater) in ditches and drains prior to its
collection into the interceptor sewer network. Accordingly, higher the
length of exposure, lower the service level of the interceptor system.

Three (3) a!tcrnativcs, with varying length of exposure of wastewater
(graywater) and the respective cost of project are studied, as the Case
Study, to identify the most cost-benefit effective interceptor system for

the central sewerage arca.

The length of exposure of graywater is approximated as the number of
square meshes, each with a dimension of 50m x 50m.

The significant features of these alternatives are summarized below.

System Maximum exposure length | Total pipe length

(km) ~ (km)

Alternative - 1 L 2.9 _ 2.5

| Allemative -2 1.2 11.9
Alternative - 3 0.6 ) 19.0

The project cost of each alternatives and other relevant details are shown
in Table 2.2.

The two (2} allernatives with significant total pipe tength, Alternative-2
and Alternative-3, are shown, respectively, in Fig. 2.16 and Fig2.17.

*The relationship between the service level of each alternative, expressed
~as the maximum length of exposure, and the respective project cosl,

223



23

2.3.1

- is shown in Fig. 2.18.
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expressed as the share of the cost of convenlional sewerage system
(including that of house conncction) as per the feasibility stdy project,

It is evident from the above figure, that Alternative-3 is the most cost-
benefit effective. The project cost of this alternative is 37% of the
conventional sewerage development cost, in which the maximum length
of exposure is linvited to 600, '

This optimum Altesnative-3 and Alternative-2 are subjected to delailed -
financial evaluation in Section 3.4 of the subsequent Chapter 3.

Social Study for Wastewater Management

* Social survey for community participation in wastewater management

The social survey bas been conducted in the selected mode! areas in erder to

confirm the conuitment of community participation for implementing the strategic

options (1) to (5) (ref. Section 2.2.1 to 2.2.5) in particular and strategic options
(6) to (10} {ref. Section 2.2.6 to 2.2.10) in general as dealt with in foregone
section. Fig. 2.19 shows the work flowchart of the social survey.

(1)  Selection of model survey arca

The natural and socio-cconomic characteristics such as groundwater level,

landuse _(réf.‘ Ch_apicr 2 of Part I, Master Plan), population density (ref.

Chapter 3 of Part I, Master Plan) and income leve! (ref. Ch:ipte'r SofPart 1,

- Master Plan) have been reviewed in order to seléct the model areas for the

social survey which represent residential categories in Ujung Pandang.

- Physical, topographic and other natural conditions related to the provision of

each of the ten (10) strategic options have been illustrated in the foregone

section,

The following Kelurahans are the model areas selected:

D

2

Kelurahan Losari, Kecamatan Ujung Pandang: High income resideatiat
arca : '

Kelurahan Parang, Kecamatan Mamajang: Middle income residential
ared :

Kelurahan Pattunuang, Kecamatan Wajo: High income connnercial area
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~4) Kelurahan Maradekaya Sclatan and Bara-baraya Selatan, Kecamatan
Makassar: Middle and low income residential area

Moreover, from each Kelurahan one or two RWs was sclected which
properly revealed the residential criteria for each area. The socio-cconomic
charzcteristics of selected model areas, shown in Fig. 2.20, are summarized

. below.
Kehimhan B - Losari Parang | Pattunuang [ Maradckaya| Bara-baraya| = Ujung
o . : ' - Sclatan Selatan Pandang
Population in 1993 :
{pessons) *1 3,483 | . 6,790 6611 | 4333 | 8601 |1,019,948
Area (ha) 23 14 33 13 13 17,577
Population density B : B 58
(personsthay - 151 485 125 333 662 225*2
{Centrat
— — S I - - part)
IFICOH]C- Ievel 7 High Middle High Middle, Low|Middle, Low
. Monthly average '3 _ _
income (Rp. 1,000) 417 275 525 258 194 272
Land use 77 Residential | Residential | Commercial| Residential | Residential
Major clhnic Bugis “Makassar | Chinese Makassar | Makassar ] Makassar
groups o Bugis Bugis Bugis Bugis

Note 1: Results of Kelurahan Office interview
Note 2: In the ceitral paris of Ujung Pandang (7 Kecamatans)
Note 3: Resulis of RW interview survey

(2) Interview survey in selected model areas

_ The qurvey was conducted during Novcmbcr 1995 Thc mform'itaon for the
social survey was obtained from three types of i mtcrvxcw survey as follows:

- Interview to local leaders (Key Informant Survey) consisting of formal
and informal leaders of the communily, teachers and religious groups in

the area

- Interview to households: survcydrs visited and ‘intérviewed 200
households in the selected mode! arcas with inteiview sheets

- Group interview survey of residents in the selected model areas by
* adopting ?'Pan'rcipat'ory Approach” Melhod.

Besides the abnve interview mrveys the resulls of the related surveys
conducted during lhe Master Plan and Feasibility Study have also been
referred for the study on community participation.

oS
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