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Basic hconomlc Projection: GDP, GRPs in 2005 and 2015 (Rp. billion)
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Bstimation of Economy and Finance

Basic economic projection

In pursvance of the governmeat’s firm decision to set forth the national
devetopment objectives under REPELITA Vi (1994}’95 1998/99) - Growth,
Fquity, and Stability - at an accelerated speed, further integrated effort for the
goveriment to manage macroeconomy and the scctor development policics are
called for. The Indonesian cconoimy could be, in principle, robust backed up by

~ the upturn of domestic demand, reccnt improvement in oil price, a buoyant exporl

scctor, spumng recovery in industrial supply, and resultant grawth in GDP.
Pohcy dialogues' between the govcrnmcnt aind international lending
organizations/bi- lateral aid agencics and associated external support in various
forms will further assist the government in promoting poli'cies which aim at
fostering the creation of a conlpctilivc and efficienl economy.

In the light of the past and the current economic performance while keeping the

~ necessary condition for the Indonésian economy to absorb its growing labor force
-at hlgher levels of produchvuy and income in view, the World Bank

macrocconomic model (Revised Minimum Standard Mode] - RMSM) projected the

“consistent GDP growth path of 5.8 percent and 6.2 perccm for the periods of

1990-2000 and 2000-2010 respecuvely In compllancc with this projection,

“subject to an external balance and a domestic savings constraints, the economic
sizes of the couniry and the regmns concerned in the ycars of 2005 and 2015

woutd be as follows

1990 | 1992 | 1993 [ 2000 | 2005 | 2015
GDP 197,721 224,260| 302,018] 448,159 605,417 1,1048,841
GRP,Sul-Sel | 4241  4g810] 6071| 9008 12,169] 22,207

Sourceé: Biro Statistik Pusal, Sulsel, KMUP, 1993

Availébie and affordable funds

'Dunng the ﬁeld surveys whlch took p]ace in 1994 and 1994 the Study Team

undcrlook the mtemew surveys to the resndcms and the managers of business

' undenakmgs!pubhc cmlltes inthe cnty regarding their i mcomc level and willingness

3:-7



to pay for the urban sanitation subscctors coricemicd. Agamsl the background data .
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oblained, the estimates have been ﬁgurc,d out as follows,

(1} Averagei income and revenue

@

The weighted average annual incomes for households and institutions have
been cstimated at Rp.3,034, 000%; or equivalent to about $1,300 with 5.5
family members per household being assumed, and Rp.118,671,000, or
about $52,740 as per 1995 price’. It would be notcworihy that a household

“with 2 workers at the minimum wage level in Ujung Pandang could carn
Rp.1,934,400, or about two thirds of average households, per year with
Rp.3,100 per day. In Jakarta, mitimum ivage is Rp.4,600 per day, or a

liltle tess than S0 percent higher than that in Ujung Pandang.! Income
distribution in KMUP is shown ini Fig. 3.9,

Pérccplibn of Lurahs on the weighted average houschotd income in their
Kechamatan was 7.9 percent lower than that of the residents with the
estimate standing at Rp.2,811,000 as per 1995 price.

The maximum amount of willingness to pay for the public solid waste
management service has been revealed in terms of the percentage of their
income as such that 59 percent of houscholds would pay for the (ariff with
not more than 2 percent of their houschold income. Among the institution
interviéwees, a majority share of a ha!f_of the statistical population {cohort)
rcspondcd “as regutated by lhe‘_gdvcmnicm” irrespective of the amount they
are_chargcd while other 20 percent responded with “less than one percent”.

~ As for the sewerage scrvice, the outcome was somewhat obscure with no

statistical significance having been confirmed. Nonetheless, 55 percent of
houscho}ds and 31 percent of institutions revealed their preference for
cnjoying the public sector scrwcc coricerned in exchange of less than 1-2
pereent of incomes.

Estimated Willingness to Pay

In lheor;}. the above “bid prices” prefecably revealed by the individuats,
houscholds or business entities in the City reveal their maximuin amount {0
pay for the scrvices concerned, \i%ilh an assumption that people make
decisions on how much théy allocate their scarce resource under their

- specific constraints and preference. Provided that the weighted average of

income levels of houschold and institutions are profoundly believed at about
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Rp.3 million and Rp.120million, .rcspccli\‘rcly, and further, the willingness

o pay parameler for sewerage and solid waste together stands at 2.5 percent

for each of the category of beneficiarics, the maxinuint likeliness of residents
to willingly pay for the public sanitation services at their required quality and
quantity will be Rp.75,000 per annum, or Rp.6,250 per month in average,
and Rp.3,000,000 per annum, or Rp.250,000 per month in average for
houscholds and business/public entilies, respectively. Tt would be noted that -

the Project proposed in the Study will ¢reate the environment where the city

residents could be better off with the new fagilities and management, thereby

“leading to an upWard'shifl in people’s utility level (satisfaction) and their

L1

bidding” price for the incremental berefits and valuc (o the maximun extent

“possible at somewhcrc around 4.0 pcrccnt of their income, inter alia,

Rp.120,000 per annum, or Rp.10,000 per month and Rp.4,800,000 per
annum, or Rp.400,000 per month for houscholds and catities, respectively.

- Part of an affordability analysis; the past expericnces of the international

lending institutions in the séctor investients concerned have been reviewed,

‘where it's been found acceptable for low-income groups (20th - 40th

percentile income groups) to spend about 1-3 percent of income in
sanitation’,

Available fund
1) Methodology

As previously noted in 2.2.7 concerning the sector policy and:
investment, Indonesia faces a serious resource c;'unch with the
sanitation subsectors concenied in particular. Atissuc in this financial
posi.lion is that how much of funds be possibly mobilized from the
_ public and the private sectors during the target period up to 2015 in
preparation of the prospective urban subsector projects. At the outset,
it may be instructive to point out that the focus on the methodologicat
_ issde herein is inilially confined to the “nijcro” a’pprOaéh pertaining to
the dlsaggrcgated funding sources by possnblc donors, vis-a-vis, the
' ccnlral govemment, éxternal assistance, the provincial government, the
" local government and the beneficiaries of the prospective projects. The
| cﬁmént expenditures by the central govemment and beneficiaries in the
* service catchment areas are the basis of the cstimates on which the
anlic:pated grants and confributions cmanated from these
subcategorical fund sources are éxtrapolated in lmc with the
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hypothetical benchmarks arid parameters and fusthér summated to

‘réach the total availablé fund for the project. Tt would be noted that the

fatter part of the estimation herein is in économics sensc a “macro”
approach such that the fund projection is linked to the intuitive
macrocconomic parameters, inter alia, growth of national/regional

vatue added, city population, and benchmarked fund allocation targets

_to' the sectors. This involves making explicil assumption regarding

unit supply elasticity of funds avaitable for the sanilation subsectors in -

the city with regard to thesc indicators.

Altcrnatively, ‘a number of 'ol_her macrocconomic techniques like
cconomeétric approach, trend analysis had been considered to
rigorously estimate the funds most likely altocated to the subsectors
concerncd. Of these, a simple macro economelric model relating
annual growth of funds available to GDP (at the ‘matgin) had been
conisidered appropriate in connection with analogy to thé electricity
demand forecasting. Nonetheless, the estimates of GDP clasticity of
supply of public/private funds for the public services concerned did not
fall on the upward sloping tinear nor curvilinear supply schedule, and

~ hence, no clear quantitative correlation between the variables have been

confirmed. Other hypothetically relevant independént, or explanatory
variables such as income level or economic’ prices of alternative
services could not be confirmed given the problems arising from the

scarce availability of and non-consistency in data.

Framework for estimation

The foliowing firancial framework readily presents the possiblc fund
raised for the City of Ujung Pandang for which the lack of affordable
credit is considered to be onc of the serious constraints to upgrade the
urban sanitation services. A summarized financial assumplions and

‘model configurations are forwarded as follows:

i) Key socio-cconomic indicators =
Real GD/GRP growth per annum 5.5 percent in average
City economy '_ 0.4 and 22.1 percents of
the national and provincial

economy, respectively

Weighted average i_louschold income  Rp.3,034,000 per annum .

Annual population growth B 3.56 percent in average



(ii)

(iii)
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Elasticity

Unit ela;siicity of fund supply with rc‘:gard to éeal GDP growth

Sources of funds
The two interrclated sectors in economy are considered such that
the public scctor denotes funds from any governiental bodics

(APBN, INPRES, DIPs, APBD I and 11 and the private scctor

© - funds from beneficiaries in the service arcas (Willingness to Pay,

: Bc_neﬁcmnes conlribution and Capital works charge). Forcign

aid furids are implicitly iricluded in the state fand in the forni of

sub-loan, equily investment and'grant 10 the local

governmentfprospccuve cxeculing agencies.: Presumably, no

~external’ private funds in conjunction with any private sector

~ partnership projecis are in sight for the analysis.

.(iV);

)

Investment outlays
The investment outlays in the sanitation subsectors concerned
comrience in 1996 with benefits attribuiable to the preceding

activitics in the following year, Meanwhile, the investment inthe

off-site sewerage systcm may set forth later years.

Private sector participation
As partly noted in (it} above, a kind of succharge, namely,

beneficiaries contribution and capital works charge are requested

to the direct beneficiaries of the Project in support of self-reliant
and financially sound management of the sewerage service
undcr{akmgmthe city. '

The detaited model configuration and indicalive parameters used

are given in the Supporting Report.

3)  Available fand

In line with the model configuration and indicative paramelers as
articulated in ﬂic Sﬁpporling Report, the total funds available for the

~ sanitation subsectoss i in KMUP within the time-slice of 20 years, will
- be Rp. 2377 billion (cquwalent to $105.6 million as per 1995 price)
up to t_h_e year 2005, of which about 65 percent of funds (62.8%)
_emanates from the public sector.. In addition, Rp. 663.5 billion
($308.6 nfaillion) from the year 2006 up to the year 2015 would atise
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from lhe both of thc public and the private sectors, totaling the !‘unds :

-~ Rp. 728 6 bllhon ($323 8 mllhon) at maximum.

(4) Afl l'ordablc fund and md:catwc ﬁnancmg plan

In anticipation of KMUP further commitiment to urban cnvironmental
management at a highér level, the need for external financing at an early
point in time s pressing. In carrying out a further analysis to give hands
“with whatever the city administration might rcquire to commission the
_ preparatioﬁ of _lhc prospeclive urban sanitation p_rojecl(s)' in 1996, fund
_ affordable for the city governn‘iem and the project as well is estimated in leu
of the available fti_nds above. In vicw of nature of the fund estimated in due
course of analysis, the subsequent financihg model and the estimate will
present an indicaliv_c measurement of lean credibility and budget for the
prospective project(s) confining to the limited sizc, desigi and procurement,
In facilitating the perusal of the analysis hercin, the estimates are calegodzcd
“in a lwo by (wo (2 x 2) malrix with the variables of (i) with/without granl,
and (ii) loan fund from multi/bi lateral agency. The model configuration and
‘assumptions will be set out to draw the indicative funds affordable for the
‘Project as follows:

1}  Model configuration, tool and paranicters

Loan credibility'(hdw muc_:h you cali_ borrow now for your future
income?} and the prospective budgct size of the Project will be

cstimated with the ava:lab!e fundz. accruablc to capital contribution
from the pubhc and the private scctors involved over the 10- -year
period of project implementation.

() Financial terms |
Loans from international lending institutions assume 20 yedrs of
repayment including 5 years of grace period, at the Banks’
standard variable interest rate. As for ADB, the current variable
intérest rate from OCR ‘is sct al 6.59%. Japan’s financial aide
"agency assumcs 30 years of repaymcm mcluswe of 10 years of
' gracc at the interest rate 2.6%. For both of the agencies, annuity

‘ paymcms wzll be made twice a year, at the end of the second and

fousth quaﬂer Interest will be payable on the diminishing batance
“of the outstanding pnnc;pal_. Conscquenlly. interest costs will
“decreasé proportionacly as principal is amortized.
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Goverament loan facilities such as Subsidiary Loan Agreemeit

~ {SLAYor Regional Development Account (RDA) under the US aid

- i)

agericy assume 20 years of répayment including 5 - 6 years of
grace period with interest rate at 11.5%°. Annuity payments will
be made twice a year, at the end of the second and fourth quarter.

A present factor of annuity factor (a reciprocal of Capital
Recovc{y’ Factor)

where i : annual interest rate, n: repayment period

(m) Equity-Loan-Grant mix

As indicated by BAPPENAS, investment requirements of the
proposed project(s) will be financed by fiscal transfers from both

the central and provincial govcmmcnls ‘and by loans to the

mumcapalny level government unit(s). Proceeds of forelgn loan
will be sp]:t into two components, vis-a-vis, around 65 percent on
fent from the central government to the undertaking(s) and the
remaining 35 percent grant’ .

While there would beé a number of external funds available for the
cily if the opportunily arises, it is cnvisaged that the loan proceeds

-of the external aid agency would most likely to be onlent to the
city from the central government in the form of SLA, inter alia,
with 20 years of repayment including 5- 6 years of gracc and 11.5

percent of interest rate. In  addition, interest accrued to the
disbussements during construction period (IDC) will he
capitalized, thercby bearing no obligation of debt service during
the initial stage of the Project(s). The current lending conditions
of intemational lending institutions (multi-latcra'l agencies), such
as World Bank, Asian Development Bank and others, also

- “assume this IDC capitalization clause. -

2), . Affordable fund es‘iimalc,

“In the conlext of lhe forcgomg. and with an annuuy of Rp.13.5-15.5
‘bitfion (US$6 -7 mllhon), the aﬂordable fund for Ujung Pandang city
will be around Rp. 75 65 bittion (US$ 34 million) i m time-slice over the

~period up to 2005 with the borrowings through SLA.  As assumed

313
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~above, IDC will be capitalized and hence difficulties will be
| encouitered in borrowing US$45 million equivalent foreign loan
. where the scheduled annual debt services supersede the annuity funds
| possibly avaitable for the city., Provided that another Rp.45.0 biltion

(US$20 million) of fund bc'grantcd from the centrat government taking
the above Loan-Grant mix into consideration, the project size would be
enlarged combining to the total of Rp.121.5 billion (US$54 miltion).

Mcanwhile, in appr¢cialion of hardship to draw ¢xternal finance on

“multi-lateral funding scheme”, it would be considered acceptable to -

assume that the city would get horrowings on “bi- lat'cral fimding
scheme” where the borrower pays back interest charge without debt
CaITy-overs dunng the disburseent penod Provided this scheme as
given, the affordable fund for the cily will be around Rp. 101.25 billion
(US$45 million), ‘thus making it possible for the project to be
formulated with the aforc-mcmioncd cgﬁiting without grant and

~ Rp.168.75 billion (US$ 75 million) with geant of Rp.67.5 biltion

(US$ 30 miilioh) on SLA rc-]ehding terms and conditions.

" In summary, the estimated affordable funds by category are shown as

follows,

Classification of Affordable Funds in'compliance with SLA on-
lending scheme

Lending Scheme | Without Grant Fund | Equity-Loan-Grait Mix
‘Multi-Lateral - [ Rp.76.6 billion | Rp.12L.5 billion
_ (US$ 34 mib) | {US$ 54 mil)
Bi-Lateral | Rp.10L.3 billion | Rp.168.8 billion
] (USS 45 miil) - (USS$ 75 mil)

(5) Sound management of public finance

1)

Change in financial position

The tables and ﬁgurcs as attached indicate the change in financial
position of the city (uses and sources of: l‘unds) over the period vp to

2015 given the borrowings of RplOl 3 billion (UiS$45 million) and

Rp.76.6 billion (US$34 million) on bi- and multi-tateral funding
schemes. Not unexpectedly, income continues to lag behind expenses
accrued over the period of initial capntal investment. Viewed in this
light, it will be clear lhal external fund is in urgent needs to fulfill the

| mvcstment backlog at the mmal pomt in time.
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Debt service ratio

Tt should be 4n6léd that financial healthiness of emili_cs'is:a function of
an expense accrued each year but also the share of debt services out of

the funds generated in a year, Viewed in this light, this section
highlights the debt service ratio (DSR) as an proxy index to represent
soundness in financial management.

Itis weil_ recognized that in the year 2002 the city may face the highest
financiat burden in debt paynient once the proposed Project(s) be
initiated in 1996 on external funds. Financial healthiness of the city as
borne out by DSR will be ranging somewhere around zero (0) to 17
pcrci_:nt (multi-Tateral scheme) and zero(0) to 12 percent (bi-lateral) over
the period up to 2005, as shown in Fig.3.10. In keeping with
generally accc'ptablc critesion of 20-25 percent of DSR as a mark-up
cut-off point of financial hcalthinéss for pﬁhlic administrative bodies,
external fund borrowing with these relatively low-end figures of DSR
would not undermine the credibility of the city. Given that the cily’s
current financial obligation'to_'cover debt services incurred to the
preceding external borrowings be kept at Rp.3.4 billion annually, DSR
will grow incremental one (1) to four (4) percent over the same period.

Revenve and Debt Services of KMUP, 1990/91 - 1994/95

(Unit; Rp. mitlion)

FY 1990 | FY 1991 { FY 1992 | FY 1993 | FY 1994

Revenuo | $766.1 [ 11,0219 11,7193 [ 13,681.7 | 15,062.9
Egslllilcg 16,3258 | 68588 | 4,496.6 | 4,6455 | 4,6100
gfﬁm ' 98.0 194.7 | 2,901.9 947.2 | 34221

Source: BAPPEDA Tt, KMUP

'WB: Indonesia Environment and Developmeni: Challenges for the Future, 1994, p, 239
*This estimate of hovsehold income seems to be reasonable given that the 1993 regional income per capita
amounts up to Rp.1.1 million in Ujung Pandan, of which around 50-60 pereent is a share of pessonal

- inppme. . : : ; .
- *Average incomes for households and insti tutions aré weighicd by income Jevels and institution categories,
. respectively. ' : '

‘Formula of this calculation is as follows: Rp.3,100 x 2 workers X 26 days x 12 months

~ *Ref: BAPPENAS lastitutionalization of Integrated Urban Development (Phase 1), Final Diaft, 1995, p.12

¢Sourco: Ministry of Finarice, BAPPENAS

"Source: BAPPENAS
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| ARccamamn | 1980 1985 1990 1995 172000 |- 2005 ] 2010 2015 |

-
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Tallo - 78,193 80,845 | 111,182 § 116490 | 126,755 1 164,811 | 175,196 | 175,865
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Tamalate - 99,502 | 137466 | 199,650 226,821 208,252 | 388,526 | 426,008 | 442,592

Biringkanaya 31,655 38,000 73,361 97,945 129,708 | 184,016 | 375886 | 567,983

Tolal 708,465 1 753,362 | 944,372 1,000,000 | 1,270,000 | 1,520,000} 1,870,000 | 2,200,000
00000 - -._._____._._..,.___.__-.

500,000 |--rmmrrm et f | = &-— Mariso
—-{F—— Mamajang
———— Makassar
400000 -----------3 - ity B il

——<—~— Ujung Pandang

actual <—| projection
[Coetuat < projection

N —&—- Wajo
E 300,000 f---cccroc g P ShEEEEES 4 AEEEEEE — {5 Bontoala
: ——@—— Tallo

: e : ' : 0= Ujung Tanah
200,000 SRR
/ / % —X—— Panakkukang
ZL//:_,#__. * -~ Tamalate
100,000 s 7 """" T R ¢ —+——- Biringksnaya
0 [ ] 1 1 [] ] [ 1

1980 1985 1990 1995 2000 2005 20i8 2015

_So_urcé. : JICA Study Team

FIG. 3.4 Populauon Dnstnbutlon by Kecamatan

MAST ER PLAN AND FEASIBILITY STUDY ON WASTEWATER AND SOL]D WASTb
MANAGFMFNT FOR THE ClTY OF UJUNG PANDANG IN THE REPUBLIC OF INDONESIA

319 | JI[(I—\ AD. 1995



SCALE

0 10 20 30km
EAE L, VN2 B &

0 ~100 persons/ha

F_\"_‘T\Ai 100~200 persons/ha

EAANN

- % 200~300 persens/ha

o : | o |
"3_‘-,;;‘--“*5‘;5: 300 ~  persons/ha
Founrr A

FIG. 3.5 ~ Distribution of Population Density in 199_3

MASTER PLAN AND FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTE

| MANAGEMENT FOR ‘THE CITY OF UJUNG PANDANG IN THE REPUBLIC OF INDONESIA

3--20‘_ | ' ' | ij’Kﬁ*\:_\.b.loes



/{/

v
E
~

Yy NN
\z RN
NANANRRN
\’\;\\\\
\(\\\\,-' -~

' : SCALE
TN / . 0. _'_1-?“_}-9; __30in
{ %  LEGEIND SR
.\_"‘j R
[ 0 ~100 persons/ha

100~200 persons/ha

200~300 persons/ha

T _ o
petmnd - 300 ~  persons/ha

|FIG. 36 'I)iSlr‘ibution'O_fI%ipulaliOn Deiisity in 2005

~ MASTER PLAN AND FEASIBILITY STUDY ON WASTEWATER AND SOLID WASTL

| MANAGEMENT FOR THE CITY OF UJUNG PANDANG IN THE REPUBLIC. OF INDONESIA

NN .

3-21




e

T,

7

I
Y
i
—
oo, 7
"

Sa,.
7
.

I AP S

IR
ANNA

g s s

“

v
g
sl
Lrrrr s X
P AT AP RS S S L S EN
P P P

=
L TR

iy,
iy
[l
Y
B s I Lk AAAT PSS e

\
o

Y NYE
‘v

WY
e S PRSPPI

POV YN NNy
P

},\'\\\- NN
\k\_\\;\\_ AL SN

by
._,--rﬁ:\,—.
o L T t
Tl \
2 &

Y

P g

A

NS S

-
s
i

{

PN .
oo

YL
Fardg s

¢

. 2 ‘;/1
= z
ar Por

PP

)

| 0 ~100 persons/ha

3333 100~200 persons/ha

% 200~300 persons/ ha

300 ~ persons/ha

FIG. 3.7 Distribution of Population Dcnsity' in 2015 -

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

3-’22: : | JJIKF}\ A..l').i99.s.




" LEGEND
¢ -7 Residential Area e
% Commercial Area %’éﬁ
% Institutional / Service Area {:|
Eﬂ@ Industrial Area O

Transpostation Asea
Yacant Arca [ Recreational Atea
Non Urban Area

Community Center
Soutce : MCA Study

FIG. 3.8

Future Land Use of KMUP in 2015

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

OF INDONESIA

'3:23

J!K[‘;\ A‘[-).IIQQS



180 280 380 3 480 580 1000 WAL Pop. | WAUPop
Mariso 049 0.19 0.14 0.09 005 | 003 | 276 | 62833 | 154
- |Mamajang 0.46 0.19 0.16 0.10 0.05 002 | 2492 | 75,269 17.2
Makassar 0.54 0,22 0.13 0.06 0.03 001 2386 | 101,412 222
Ujung Pandang { -0.29 0.25 0.18 003 G.51 " 013 2243 | 43,385 8.9
Wajo 0.14 0.18 0.19 0.15 0.15 0.19 2129 | 50,142 10.1
Bontoala 0.41 0.18 010 | 0.1t 0.11 - 0.08 2222 | 12729 14.3
Tallo 049 0.24 0.13 0.09 0.03 0.01 2486 | 116490 | 286
Ujung Tanah 0.57 022 | 012 005 | 00 0.02 2322 | 54230 11.6
Panakkukang | 0.57 0.24 0.09 004 | 006 | 001 2212 °] 188,744 | 383
Tamalile 0.51 022 0.13 0.07 0,04 002 | 2394 1§ 226821 | 498
Biringkanaya 0,66 013 1 019 0.03 0.4 0.02. 2149 ¢ 97945 19.3
Total 047 021 0.13 008 0.07 0.05 231.6 |1090,000F 234.2

Income Distrubution in Ujung Pandang, 1995
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4.1

Targets and Policies of Master Plan

CHAPTER 4  TARGETS AND POLICIES OF MASTER PLAN

Tafgcls of Master Plan

The level of environmental sanitation can be classified and defined in following

three (3) levels Wilh the order of priority.

;(a) Minimum [x:vel (ML)

" The 1cvcl that should bc mamtamed lo secure the minimum health
' requirements.

(b) :‘ Comfo‘_rt Lévcl CL) |
The level that should be maintainéd to secure health requirements and
cleanliness of living conditions.

(¢} Amenity Level (AL)

The level that all res:dcnts can enjoy hcalthy and clean living conditions and
envirohment.

Achievement of above levels can not be accomplished without comprehensive
improvement program including safe drinking water supply, wastewater and solid
waste management, air poliution control and pubtic health education, etc.

Nevertheless, the Scope of Works of this study was formulated based on the
recognition that improvement of the wastewater and solid waste management are

_the most important and urgent issucs considering the present situation of _KMUP‘

From the view point of institutional aspect it is to be noted that Dinas Kebersihan
has jurisdiction over seplage collection scrvice as well as solid waste collection
service.

Taking these facts into account, this study shall pursue the improvement of
wastewater and Solid wasle management sunulnncously. as the means 10 realize

' ovcra]l envxronmcnlal im provemenL

Thc abovc cnwronmcntal sanliatton lcvcls can be mterpreted in wastewater and
sohd waste management as follows

(a) ML _
All resxdenls in whole Study Arca havc access to toilet facilities with sanitary
disposal of blackwatcr :



4.2

4,2.1

Targets and Policies of Master Plan

Solid waste collection service on regular basis (at least once a week) shall o

cover the arca with population density more than 50 persons/ha and collected
sotid waste shall be disposed of at control landfill site. '

(b)y CL

Blackwater and graywater shall be tréated so as to kocp 'éali'sfat:tory living
conditions in whole study arca. The water quality standard for satisfactory

living condition can be determined at 30 mg/¢ as BOD considering the
minimum water quality standard of DKI Jakarta, '
Solid waste collection service on regular basis (morc.lhan once a week) shall
cover the area of which population density is more than:50 personstha and
collected solid waste shall be disposed of at sanitary iandﬁll'silc.

(c) AL :

Blackwater and graywater shall be treated so as to realize the amenity of
walerfront in whole study arca. The water quality standard for amenity of
waterfront can be determined at 10 mg/¢ as BOD considering the permissible
water quality level for drinking water source according to the water quality
standard of DKI Jakarta. o '

Solid waste colicction scrvice on regular basis (more than once a week) shall
cover whole study arca and collccted solid waste shall be disposed of at
sahilary landfill site. Some type of solid waste, like hazardous waste, shall
be treated adequately jhen disposed of.

The target of Master Plan is set in CL to'secure public health and living -

environment improvement following the achiévenent of ML.
Policies of Master Plan

Stepwise approaéh

- Considering the socio-economic and financial conditions of KMUP, it may require

rather long time to reach CL for whole study arca. H{:nce_ the Master Plan would

~ pursue a siepwise approabh. It means that not only "should be image" but also

“on-the-way image” should be thoroughly analyzed.

In this report "on-the-way image" is delineated as Short Term Plan up to 2005,
which is formulated based on urgent demand, quickness of benefit generation and
practicability of implementation, as well as to be in conformity with the "should be
image” of the Master Plan up 1o 2015.
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4.2.2

4.2.3

4.2.4

4.2.5

- Targeis and Policles of Master Plan

Pinancial sustainability

The service to be provided by the project will be priced on a financially rational
basis to guarantee the cost recovery. The project will be limited within the
affordability of the governments and users (residents), because even foreign
funds, except grants, will have to be repaid after a grace period.

Beneficiary cross - subsidization

The tariff (o cover the investment cost and O/M cost will need to be sobiéll'y
justifiable, with due consideration to the low-income people, because they can not
afford 1o contribute to the full cost recovery. Espcciaily' for the slun arcas, a
certain level of ﬁnai‘:cing_ will be possible from the government, conforming the
Indonesian govcmnﬁcnl policy of poverty alleviation.

On the other hand commercial and business entities can be expected to make larger

~ contributions, though their number is much smaller than that of houscholds,

In principle, the minimum target of a tariff system shall be to cover the eatire O/M
cost, and at least a portion of the investment cost with cross-subsidization. '

Comnunity participation

For improving e¢nvironmental sanitation pcople’s awareness of the issues is quite
importanl. As a matter of fact the residents have a great intérest in improvcnient of
their environments based on the result of field survey. But they are not well
informed about what to do for the purpose, in spite of their high willingness to
conteibute for improvement of their environment. Therefore the public education
of environment promoted by the goverament shall be steessed to guide them how
to work together for environmental sanitation improvement.

Private sector participation

Examination of exist'ing conditions of KMUP shows that it is necessary 1o involve
private sector for improvement of wastewater and solid waste management as well

as to strengthen the role of public sector. Especially initiating a comprehensive

wastewaler management program is very big burden for municipality without
priveite sector participation, because there are no existing responsible institution,

In order to formutale cffcchve and practicable wastcwater and solid waste
managcment plan incentives and enforcement to stimulate private sector
participation is a very 1mp0rtanl roquirement,
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" "CHAPTER 5

MASTER PLAN FOR WASTEWATER MANAGEMENT
5.1 Planning Conditions
5.1.1

Water consumption
(1) Domestic water

“The estimation of fulure per capita water cons’mﬁption of the residents who

are served with house connociion is based on the estimation of domestic

water use by puepose from Water Supply Developraent Plan (PDAM, 1985).

On the othier hand, the per capita water consumption of people without house

: -_connecuon is assumed to be same even‘in the year 2015, considering labor

of carrymg water, and toilet flushing water is assumed o be constant also.
The present and future per capita water consumpl:on arc as follows,

Doniestic Walcr (‘onsumplton with House Connection

Prcscnt {(1992) | - Yecar 2005 Year 2015

. loﬂel - 3led . 8lcd 14 fed
- (Others .1_53 Icd . 207 led 216 ked
Total 156 led 215 1cd 230 Ied

" Domestic Water Consumption without House Connection

N Present (1992) | Year 2005 Year 2015° |
Totlet - 3led 3led - 3 lcd
Others 46 Icd 46 1cd 46 1cd
Tolal 491cd 49 Jcd 491cd - |

The future coverage ratio of house conneclions is estimated based on Water
Supply Development Plan (PDAM, 1991). The present and future house
connection coverage ratios by Kecamatan are as follows.

_ Prcsent(1992) Year2005 | Year 2015
Mariso ~16% - 50% 57%
Mamajang 7% 50% S51%
‘Makassar , 4% 75% 80%
Ujung Pandang - 33% T 00% N%
-Wajo . - 36% W% 0%
. Bontoala . 32% C65% T0%
" Tallo , 13% -~ 40% — 45%
i Ujung Tanah ~16% 42%  45%
| Panakkukang - W% - 44% -~ 489
| Tamalate. 5% - 51% - 55%
Biringkanaya T 23% 25% - 30%
Total 19% 50%  49%
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‘Cominercial water

“The present ratio of commercial water consumption to the domestic ohe'is

14.7% and is assumed to be constant in the future. Based on this
assumption the future commercial water consumption is cstimated by
multiplying futurc PDAM domestic water supply with the above ratio.

Institutional water
The present ratio of institutional water consumptiorn to the doiuestic onc is

15.3% and is assumed o be constant in the future. ' Bascd on this
assumption the future institutional water consumption is estimated by

- multiplying future PDAM domestic water supply by the above ratio.

Industrial water

- The ¢ty i_)f Ujung Pandang is now promoting big industries to be centralized

into the KIMA industriat estate. KIMA has its own wastewater treatment
plant and this plant will treat all the industrial wastewater generated inside
KIMA. Therefore the industrial wastewater generated inside KIMA would
be excluded from this Study.

The present industrial water consumption is assumed to remain the same
cven in future because of targe scale industries moving into KIMA.

- Wastewaler gcneratioh

The wastewater generation is assumed to be same as the water consumption even

in future similar to that of existing condition,

The total futuee wastewater generation is estimated at about 237,000 m3/d in 2005
and 362,100 m3/d in 2015. Breakdown of wastewater generation is as follows.

L . Present (1992) -Year 2005 Year 2013
Blackwater 3001md | 8361 mdd | 18576 mdd
Graywater | 66,488 m3/d - | 192,314 m3d | 286,200 m3/d
Commercial 3719 m3Nd 17,601 mid | 27,823 miid
Institutional 3933 mid | 18319 mid | 28,950 mifd -
Industrial . 457 m3d 457m3d | 45Tmd

Total 77,651 m3d__| 237,052 md | 362,105 m¥d |
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'5.1.3  Unit poliution load -

Domicstic wastewater

The prescnt unit poltution load of toilet wastewater is estimated at 10.5g as
BOD based on previous situdies in Indonesia, and is assumed to be same in
the future.

The present wastewater guality of gray water is estimated at 168 mg/f as
BDD based on the pollution load survey conducted by the Study Team. The
future unit poliution load from gray water is estimated to be in proportion to
increase in wastewater generation. As a result, the quality of graywater is
assumed to be constant. The present and future unit pollution load of

~ domestic wastewater is shown below.

Pollution Load Generation wi.;'h Housc Conncction (unit : BOD)

Present (1992) | Year 2005 Year 2015

— Tolet” {105 gcd 105ged | 105 gcd

[ Giray 25.7 gcd 348 ged 36.3 ged
Total - 36.2 gcd 453 ged 46.8 gcd |
'Polluuon Load Gencralmn without House Connection (unit © BOD)

_ Present (1992) Year 2005 ~ Year 2015

’I‘oﬂet 105 ged 105gcd | 105 ged

- (ray. 7.7 ged © T ged 1.7 ged

Total 18.2 ged - 18.2 ged “18.2 gca

Commercial wastewaler -

The present water quality of commercial wastewalter is estimated at 266 mg/t
as BOD, based on the pollution load survey of the Study Team.

The future unit poﬂuuon load from commercial wastewater is estimated to be
in proportion with increase in wastewater gencration, As a result, the quality

of commercial wastewater is assumed to be constant.

Institutional wastewalgr

The p.ré.sem waler i:mality’ of institutional wastewater is estimated at 142 mg/¢
as BOD, based on the pollution load survey of the Study Team.

The future unit potlution 1oad from institutional wastewater is estimated to be
in proportion with increase in wastewater generation. As a result, the quality
of instilmtional wastewater is assumed to be constant in future.
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(4) Industrial wasicwater

The future water quality of industrial wastewater are assumed to be same as
present one, Therefore present and future average water quality is estimated
at 1,152 mg/¢ as BOD.

Pollution load generation

Present and future pollution load gcncﬁatlon as BOD f_ro‘ni domestic wastewaler is
estimated by multiplying total population 'wilh_ unit pottution load as BOD. Present
and future pollution load generation as BOD from commercial, institetional and
industrial wastewater is cstimated multiplying wastewater gencration with
respective water quality.

The total pollution load generation as BOD is estimated at aboul 56,200 kg/d in
2005 and 83,200 kg/d in 2015. Breakdown of pollution load gencration as BOD
is as follows.

" Yoar 3005

Present . Year 2015
Blackwater 10,503 keg/d 15,960 ke/d 23,100 ke/d
Graywater 11,196 kg/d 32386 ke/d | 48,097 ke/d
Commercial 1,005 ke/d 4,682 kg/d 1,401 kg/d
Institulional - 358 ke/d 2,601 kg/d .~ 4,112 ke/d
Industrial S20ke/d - 526 kg/d - S26kg/d
Total 23,190 kg/d 56,155 keg/d 83,236 ke/d

Regional distribution of the existing and future poliution load generation as BOD
by Kelurahan are shown in Fig. 5.1 through Fig. 5.3.

Polential siles for wastewates treatrent plant

~ Following seven (7) sites have been listed up by the study team and counterpart

team. Localion of these sites is shown in Fig, 5.4.
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_ Location Existing Land Use [ Arca |Land Owner
No.1[Kel. Buloa fish pond “10ha|  Public
| Kee.Tallo 3 _
No.2 | Kel. Maccini Sombala | fish pond > 20 ha
Kec.Tamalale .
No.3| Kel. Pampang fish pond/vacant 38 ha
.| Kec.Panakkukang =~ o
No.4{ Kel. Lakkang/Rappo Kaihng fish pond/vacant 96 ha
- |KéeTallo . - '
No.5| Kel. Gunung Sart vacant S0ha
. Kec.Panakkukang _
No.6 | Kel. Panampu facilities of Navy 8ha] Navy
' . | Kee.Tallo ' ' '
[No.7| Kel: Lembo fish pond/swamp 8ha Pavate
Kec.Tallo

The evaluation of all sites were made based on the following aspects:

o a0 T

Technical aspocls
Financial aspects
Institutional aspects
Social aspects -
Environmental aspecls

Through the evaluahon lhc suc No.t was eliminated because of the possibility of
interfercnes with Inner Ring Road dcvc]pmem The suc No.6 was also eliminated

because of the dificulty of land acquisition from Navy.

 The feasibility of land acquisition of remaining sites have been examined carél‘ully

by the Study Team and counterpart team, and consequently these sites are selected
as potential alternative sites for wastewaler treatment plant.
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“Technical Options

It is essential to select appropriate technologies as technical options for formulating
a plan applying stepwisc a"pproach. An appropriale tcchnology is requiced to be
cheap, simple, and acceplable for residents. - In general a system which has been
widely used and also satisfies these requirements can be regarded as technically
appropriate. |

The Study Team selecied four (4) treatment systems and three (3) collection

systems as techaical options through evaluation based on above :view'pfoim and

technical aspect.

Treatment systems
(1) Leaching pit

Leaching pit is a natural soil treatment system typically corisisting of two pits
designed 1o facilitate wastewater infiltration into soil. This system is very
simple, maintenance free and widely used as an on-site blackwater treatment
facility in the Study Area, The unit construction cost is quite low, about Rp.
200,000/houschold. But there is possibitity of groundwatér contamination
in a high groundwater table area. Morcover, a minimum distance between
the leaching pit and well needs to be ensured (at least 10 m).

* Considering these characteristics, this system can be regarded as the most

~ suilable technical option for the arcas with low _populal_idn dehsily and where

" the possibility of groundwater contamination is negligible. The criteria of
selecting such areas is established as follows based on Indonesian guidelines
for leaching pit.

Groundwaler table level is deeper than 4 m from ground level,
AND

- Population density is less than 100 personstha.
(2)  Septic tank with feaching ficld

Septic tank with leaching field is a treatment facility consisting of septic tank

and leaching/infiltration ficld. This system is simple and easy for operation

and maintenance. The unit construction cost is about Rp.
400,000/houschold. The system can be-applied even for high groundwater
table arca. But this system requires quite bigger space than a leaching pit,
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and also periodical desludging is required to ensure good function of septic
tank, Required space for leaching field of a lypical houschold is about 10
m?2 for blackwatet treatment and about 100 m? for both graywater and
blackwater treatment.

Stabitization pond

Stabilization pond is a tecatment systen in which wastewater is retained in

- fectangular edrthen basms for a relatively long reteation time. Stabilization

- . ponds are classificd as anacrobic ponds, facultative ponds and maturation

4y

ponds, and a combination of these types can obtain high BOD removal
efficiency of about 8§0%~90%. This system is simple and easy for
c'onstrublion, opcralion and maintenance, though large space is required.

If cncugh !and area is available; this system can be recommended as the

most suitable technical option for wastewater treatment p!ant of even large
scale oft-site system.

‘Acraled lagoon

Aecrated tagoon is a trealment éystem in which mechanical surface acration is
used. In all other aspects it is similar to a stabilization pond. Still, compared
with stabilization pond, smalicr space is sufficient but construction aud
O&M cost is relatively higher.

When available land arca is not adequate for stabilization pond or as the

means of upgiading the existing stabilization pond, this system could be
recommended as the most suitable technical option.

5.2.2  Collection sysiems

(1) Ordinary sewer

Ordinary sewer is a separate or combined collection system which is
consiructed under road at more than 1'm depth to protect sewer pipe from
extemal loading. W_asteivalcr is basically collected and conveyed by gravity,
therefore if topography is at the depih would increase with distance. In
order to limit the depth of sewess lift pump nced to be employed,
periodically.
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(2) Small scale sewer

3

‘Small scale scwer is a scparale wastewater collection system from each

houschold to main sewer, constructed under foot path or housing lot at a
shallow depth less than 1.0 m. ‘This system can reduce construction cost,
especially for tertiary sewers. '

'This sysiem can be applied for an arca where houéés have cnough space,
with width between the front of housés and the road is more than 3 m,

Interceplor sewer

Interceptor sewer is a collection system that receives graywater from road
side ditch during dry weather. This sysiem is cquivalent to ordinary sewer

“without house conncétion, therefore construction cost can be reduced.

However, it may be very difficult 1o collect service chargc from
beneficiaries.

This system is suited for an area with temporary housing, an atca of
potential redevelopment or an area of poor acccssibility (road width less than
3 m}. Also the system could be developed as the initial (first) stage of a
conventional sewerage systen. |
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Determination of Short “Terrn Plan up 10 2005

Basic strategy

As already mentioned in chapter 4, shorl term wastewater management plan up to

the year 2005 shall be formulated based on urgent demand, quickness of benefit
_gcnc'rati_on ai‘nd practicability of implementation.

‘The most urgent demand of wastewater management shall be elimination of no-

toilet population considering Basic Human Needs. Therefore the highest priority

“shall be given to provision of basic toilet facilities for no-toilet people living in

slum arcas.

Conscquently basic strategy for formulating short term wastewater managemcm
plan consists of following five (5) steps.

i) Toidentify the no-toilet arcas and find out appropriate schemes for providing
" basic toilet facilities for such areas.
ii) . To demarcate the most secommendable technical options acc’ofdinf; to the

characleristics of cach area.

iif) To find out schenes for cach area to be served by the most recommendable
technical option, '

iv)  To optimize public sector project schemes $o as lo maximize privale sector

participation,

v) To determine the priorily projects which will be completed until 2005 as
public sector project schemes.

Demarcation of Study Arca

First of all, all the slum arcas in the Study Area are delincated where basic
sanitation systcm is inadequate. For these arcas 'Smalt Modular Syslem (B)
(hereafter called as SMS(B))I public toilet is most recommcndablc If the physical

~ condition is suitable for installing house connection scwer, SMS(B) could be
‘recomniendable on (he condition that user could provndc ones own water closet,
- otherwise publlc !ollet shall be recommended.

'Exccpl for slum areas, dcmarcauon of the most rccommendablc technical opuons
' consnsts of fol!owmg lwo (2) steps
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i) Toscparate out the areas where leaching pit can be applied.

i) To separatc oul the areas where septic tank with leaching field can be
applied.

The criteria for leaching pit are that population density is lesé than 100 persons/ha
“and critical groundwater table level is deeper than 4 m from ground level, as

alrcady mentioned in section 5.2.

The criteria for septic tank with ledching ficld are cstablished based on the required
waler quatity level. - From the viewpoint of quickness of benefit gencration and

practicability of implementation, a septic tank with leaching ficld for blackwater

treatment is recommendable because of easiness of installation and ielatively tow
construction cost. On the other hand, this system can not contribute (o mitigate
heavy water pollution in highly urbanized and densely populated areas.

The result of field survey shown in Fig. 5.5 indicats that in an arca with specific
polution load generation from alt sources other than blackwater less than 2.7
kgBOD/day/ha, water quality level of 60 mgBOD/Z can be obtained with only
blackwater treatment by septic tank with leaching ficld. Water quality level of
60 mgBOD/¢ docs not satisly the minimum standard of water quality of
30 mgBOD/Z, however, considering existing water quatity of most of main canals
that exceed 100 mgBOD/¢, 60 mgBOD/¢ seems reasonable as an intermediate
target.

For remaining arca where neither leaching pit nor seplic tank with léaéhing field

can be applied, off-site system with sccondary treatmetit is the most

rccommendable technical option considering the difficulty of land acquisition and
necessity of mitigating heavy water pollution.

The result of demarcation of the most recommendable technical option is shown in
Fig. 5.6.

Schemes for each area

Provision of SMS(B)ipubhc loslet for lhc slum arcas will be complcled by pubhc
sector urgently unul the year 2000 '

In order to apply the most recommendable techinical options for each area, itwould

be crucial to maximize the role of private sector COnsldcrmg thc cxnstmg financial

~ condition of KMUP and lack of waslcwalcr managemenl msmutmn
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Conccrmng the new constmclmn of on-site fac:hues, residénts’ sclf-support could

~ be expected bocause the benefit is clear. Actua’fly almost all people except for slam

residents have already installed their own toilet by themsetves, Therefore for the
on-site system development area utilization of self-support of residents to provide
ones own tréatment system (scptic tank/leaching pit) aocompamed with appropriate
guidelines and sumulants like a public campalgn and legal cnforcement shalt be
relicd vpon. :

Installation of off-site system can be done by public sector or private developer, in

other words, utitization of private sector is possible at least for housing estates.

Replacing or improving existing system is very difficult not only due to the
difficulty in identifying malfunctioning systems but also the benefit will be not so

“clear for residents. Consequently, improved destudging at regular frequency shall

be conducted by public sector.

Following iable shows schemes of recommendable technical options for each arca.

: - Characleristics of Area Schemes of Wastewater Management
Specific Typep Ground - papulation) SBees” | Private Sector Public Scctor -
Provision of
Stam Arca - No schencs SMS(B)/Public
_ Toilet
: L Res1dcnls should provide | Bstablishment of
ID“W‘W‘“ Eess than | Less than Leaching P:tp:vhen Guidelines and
4m 100 275 . [|heyconstructorreacw | Regulations.
' o their housmg Monitoring.
| persons/ha] - kg/dha -
: Res:dents should providc Establishment of
- Non Stum Septic Tank with |Guidelines ané
Arca Leaching Field Regulations.
_ o satisfying standard when [ Monitoring.
., they ‘construcl or TCRew
and L their housing. .'
: - : Off-site system
Non Housing| Shallower |More than| Mors thaniNo schcmgs with secondary
Complex | thandm | * 100 2.7 ireatment shall be
. installad so far as
- persons/hay “kg/d/ha conditions permit. |
o HOusmg Developer should | Establishment of
Housing. |provide Developer | Guidelines and
. Complex Modular System . |Regulations.
|satisfying standasd in their |[Monitoring.

- |own housing eslalcS.

The acca located beyond housing estates and needs to be covered by off-sile
systems is the miost dnfﬁcult area (o be nnprovcd Moreover, itis obvious that

: pollulion !oad gcneratmn in such ain area causes severe water qualily deterioration.
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Fherefore it is very important to find out the implementable solution for improving
cnvironmental condition in this arca up to 2005. For this pufpose it is necessary
to sludy this area in more detail. Accordingly, hcrcaftcr this area is called as the .
priority arca. The priority area is shown in Fig. 5.6.

Demarcation of the priority area -
Foilox#ing (3) systems arc sclected as technical options for the priority arca.

a.  Small Modutar System (B/G) using Package Wastewater Treatment Plant
(hereinalter called as SMS (B/G) using PWTP)

b.  Large Modular System using stabilization pond (hc:éinaftcr called as LMS)

c.  Conventional Scwcragc System using stabilization pond (heremal‘tcr called

as CSS)

' Among these three (3) technical options, SMS (B/G) using PWTP is véry unique

in the sense of quick benefit generation and high flexibility of selecting service
arca, However some disadvantages of this system, like lack of sufficient
experiences in Indonesia, high unit cost for both construction and O&M,
requirement of high level maintenance service 1o keep its high performance,

difficulty of cross subsidy and the requirement of enormous number of units make

it difficutt to be apptied as a priﬁcipal countermeasure for the priority area.

On the othet hands, large scale off-site systems, equivalent to LMS or CSS, can
be regarded as opﬁmum countermeasure for this area from the socio-cconomic,
financial and technical aspects in 'spitc of its disadvantages like the nccessity of
farge initial investment, relative long construction period and low flexibility of
selecting service area. To illustrate in detail, the advantages of LMS/CSS are as
follows.

*  Socio-economic aspect
Cross-subsidy is possible.

*+  Financial aspect _
Per capita unit construction cost is cheaper than SMS(B/G) using PWTP

. Technical aspect .
Practicability of this systcm has been well demonslratcd
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- With carcful constderation to the pot_entiél brﬁb!ems that include housc connection
and cost recovery, LMS/CSS ace selected as oplimum countermeasures for the
priority arca. Nevertheléss, according to expericnces of off-site system
development in many counitrics and considering the financial condition of KMUP,
it scems to be infeasible to coveér the entire priorily area with large scale off-site
| © systems completely by the target year 2005,

~ As a conclusion the strategics for the priority arca acc as follows.

i) To détermine the optimum LMS/CSS developmient plan based on the result
of prioritizing and consideration of topographic condition and cross-subsidy

i) To introducc SMS (B/G) using PWTP in-pilot scalc as an effort to
- invesligate its practicability, especially with respect of O&M requirement

iii)  To improve O&M of existing sanitation facilities for the non-served area of
“off-site system ' -

Basically the priorily of environmental sanitation improvement has to be
determined by the demand, and this principle is cxactly applied to select the
priority area. But in order to determine the priority of LMS/CSS development
inside the priority arca, other two (2) 'factqrs, affoi'dability of residents and
accessibility to treatment facility, have to be considered. Affordability of residents
is crucial factor to evaluate the financial feasibilily and accessibility to trealmest
facility is important factor to evaluate the quickness of benefit generation,

 The 'pn‘oﬁiizing method consists of following steps.
i} Sclecting data for ranking of each Kelurahans
The data which arc selected for ranking of each Kelurahans are as follows.

Population density

a.
b. Public land use ratio (commercial and instilutional)
¢.  Average income level
‘4. Average distance from potential site of treatment facility
note)

' For calculating average income level, houschotds with monthly income level less than
Rp. 200,000 are excluded, because cost recovery from such tow income households is
gonsidercd infeasible.
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i) Classifying each data for ranking

The classification of each data along with the score of ranking is determincd
bascd on the deviation as shown in following table,

iii)  Setting cocfficients of weighting to integrate each score of ranking
Weighting coefficients are sct as follows.

10% '_Population density ,

16% Public land use ratio (conimcrcial and institutional)
50%  Average income level

30%  Average distance from potential site of treatment facility

" The result of priorilizing is shown in Fig.5.7. Selection of LMS/CSS scrvice arca

is based on result of prioritizing, topographic condition and the possibility of
cross-subsidy. In addition to these factors, maximum pi"pé length for avoiding

| pumping station is also considered as a selection factor of LMS service area. Asa

result, LMS/CSS service area is determined as shown in Fig.5.7.

* In short term plan cross-subsidy is pursucd with applying interceptor sewer for

low income area from which cost recovery can not be expected. Average income

levet of each Kelurahan is shown in Fig.5.8.

Zoning of wastewater management in 2005

As a conclusion of this section, Fig._5.9:si10_ws the zoning for short term
waslewalcr ianagement plan until the year 2005.

1 Population Public ] Ave.Distance | Average Tncome
score | - Density | LandUse [ from WTP Level
(persons/ha) | Ratio (%) (m) {Rp/month/hh) |
b 0~160 | 0~6 4,250~ - 0~ 85,000
2 1 T 160~250° 6<13 | 3,600~4,250 1 85,000~120,000
3 250~340 13~20 3,100~3,600 | 120,000~170,000 |
4. | " 340~430 ] 20~26 2,400~3,100 | "170,000~205,000
5 430~520 | 26~33 1,800~2,400 | 205,000~250,000
6 320~590 - 33~40) 1,200~1,8G0 | 250,000~290,000
7 590~680 ~ 4~45 _800~1,200 | -290,000~330,000
8 680~790 45~55 400~ 800 ] 330,000~400,600
9 790~870 | 55~60 O~ 400 | 400,000~440,000
10 870~ &0~ 440,000~ -
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Proposcd Shorl'l rin Plan up to 2005

Sanitation im’pn’ovemcn't plan for slum arca

(D

@

Utilization of existing facilities

Based on the tosult of field survey conducted by the study tcam, there arc

aboul a total of 200 public toilets.” Most of these public toilets are located in
- “the slum areas. It became evident l"g'om the survey that about 30 % of these

public toilets malfurictioned, or not used. Moreover, 36 public toilets did
not have any organization for users.

Accoidingly, as the first step to ensure proper use of pubtic toilets once
repaired, an appropriate operation and maintenance (O/M) organization shall
be esiablished at basic level, In this regard, it is recommended that an
operation and maintcnance Systqm shall be cstablished under the direct
responsibility of RW or Kelurahan in coaperation with Dinas Kebersihan,

Provision of SMS (B) / public toilet for no-toilet people

Considering very low affodability of slum residents and the fact that they do

not have any toilet facilities at present, it is infeasible to expect no-toilet
pcoplc*cons{maing individual toilets with adequate facility by themsclves.
: Accordmgly provision of basic toilet facility by public sector becomes

essentiat to climinate the risk of direct defecation into public water ‘bodies.
Then following two (2) technical options are recommended as appropriate

" basic toilet facilitics,

a. SMS(B)
b. Public toilet

‘Both systems employ septic tank with leaching bed designed for 20

houscholds. ‘The dlffcrence is whether with house connecuon from

' mdmdual toilet or not. SMS (B) is more recomimendable than pubhc toilet
because the user of SMS (B) can enjoy the convenience of individual private

toilet located within oncs housing. However, applicability of SMS(B) is
restricied by physical conditions like topographic etevation. For example, if
the elevation of avaitable space for treatment facility is higher than housings

to be connected, SMS (B) can not be regarded as an appropriate solution,
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On the other hand, it is to be note.d thal oncé the feasibility of SMS (B) is '

guaramécd physically, residénts can choose between cither systems based on
their affordability to provide their own walter closets and connection pipes to
treatment facility.

From the viewpoint of public sector that provides these systems, there is no
necessity for separate plans since the difference between thé two (2) sysiems
is insignificant. '

Bascd on Kelurahan interview results conducted by the study team, 66 SMS
{(B) / public toilets were requested, where the site arca is prepared by
Kelurahan. Accordingly, 66 SMS (B) / publié toilels are plan.ned to be
consiructed within the next two (2) years.

Many experiences of pub!ic toilels shéws that responsible organization for
O/M is crucial for proper funciioning of public toilets. In this sregard,
following organization is recommended.

(a) Responsible person shall be selecied from among the users. The
administrative management is under Kelurahan office.

{b) Uscr shall pay a fixcd amount for using the pub]ié toilet. One (1)
caretaker will work between Sam ~ 11pm as payment collector, cleancr

and manager. The door of the toilet be locked at night time. The key

is kept by responsible person or neighbor of the public toilet between
Hpm ~ Sam,

«© The organization is responsible for both O/M and collection of revenue

user charge. The cost of O/M include carctaker wage, destudging cost
and repair cost.

(d) The user hold a meeting, in case of any matters to be discussed.

In'the case of SMS (B}. carctaker and key holder are not néccssaly', hénce
the required organization for O/M is very simple. Still, service charge and
the organization respdnsiblc for overall management of the séplic tank and its
desludging shall be established. B

Software measures

The role of software me_ésurc is important lo'el_imiﬁate the risk of direct

defecation into public water bodics. Without public health edication or
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campaign about the risk of direct defecation into public walé_r bodics, it is no
wonder if people prefer open defecation to public toilet. In addition, it is
required to make regutation to discourage direct discharge of human wastes
into public water bodies and the effectivencss of this regulation shall be
endorsed by the proper monitoring system.

For the purposc of establishing responsible organization for O/M of SMS

. (B)/ public toilet, explanation of these system is also important for users or

communily in‘ordcr to cnsure their eftective cooperation.

5.4.2 Improvement and development plan of on-site system

(1)

Re)

Establishment of monitosing system

For improvenient of on-site facilitics, it is cssential to estabish monitoring

'system. The database of on-site facilities developed by the JICA Study
“Team can be applied for the purpose.- As a short term plan up to 2005, this

monitoring system shall cover at least the priority area.

At the same time, a cerlain monitoring effort shall be given to illegal or
undesirable facilities and actions, The authority in charge with wastewater
management shall have meetings with those residents using such facilitics,
and educate or propagate the necessity of adequate sanitation facilities. - |

Improvement of septage collection

It is recommended to introduce new system for scptage collection, called as
visiting system, instead of existing system catled as rcqueSl system in which
dispatching vacuum truck is based on the user's request. In the request
system residents will use the Facilities until to the fast moment, and this may
spread the contamination to environment. In visiling system responsible
organiiat_icin_ for destudging will make a plan of scp'tagc collection service
based on the record of all previous desludgings, The database of on-site

- facilities can be applied to make the plan for visiting system of desludging.

With applying visiting system, the volume of septage to be destudged will

“ihcrease due to both the increase in desludging frequency and population

toward the short term planning franie of the year 2005. Accordingly, new

“vacuum trucks will need to be puichased to meet the increasing demand.
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(3) Improvément of septage management

The wastewater treatment plants of sewerage syslem construcied under the
short term plan (refer to Fig. 5.9) could be used for septage treatment, in
addition to the existing septage treatment plant in Antang. This would:
cconomize the seplage collection and transportation. | |

Moreover, improvement of access road of ¢xisting Antang septage trealment
plant is recommended in order to facilitate efficient transpoitation of septage. -

(4) On-site system dcvc'lopmem plén

In leaching pit development arca, following guidelines shall be ef] fective for
all new houses and any renovation of on-sité facilities.

[) Twin leaching pit shall be provided instead of single leaching pit.

2) A minimum distance of 10 m between leaching pit and well shall be
ensured.

3)  Leaching teench or irrigation usage shall be introduced ds the means of
graywater disposal.

In septic tank with Jeaching field development area, following guidclines
shall be effective for all new houses and any renovation of on-site facilitics.

1)  Septic tank which has water light struclure with léaching ficld shall be
provided.

2)  Thearea of leaching field shall be at least 10 m2 for blackwater only
and 100 m? for blackwatcr and graywater (reatment.

3)  Graywater shall be tecated in leaching teench or used for irrigation, so
far as conditions permit, if septic tank treats only blackwater.

5.4.3  Developer modular system dc'velopmcnt plan

The pr'ovisiorj of developer modular systen‘i to treat together both blackwater and
graywater by all newly developing housing complexes is an important aspect of
the Master Plan, requiring urgent enforcement, : :
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~ The gist of the necessary guldelines for the provision of commuial wastewater
treatment system by housing developer (hereafler called as developer modular
systcm) is as follows.

)

@

Basic consideration

All housing cstaics with population mot¢ than 100 persons including

- PERUMNAS shall provide devetoper modular system 'to;lr"ca't together both

black\iva:tci' and graywater. The location of wastewater treatment plant shall
be casily accessible from a public road.

Wastewatcer treatment critéria

. Por a largé scale housing complex with population more than 300 persons

~ (or 50 households), the treated efflucnt quality shall conform to a secondary

treatment level as follows:

- BOD: not to exceed 30 mg/l

- §S: not to exceed 30 mg/l

- FC (fecal coliform):  not to exceed 1000 No./10G ml

The recommended alternalive wastewater treatment systems for a large scale
housing complex are given below:

a.  Extended acvation aclivated sludge process including its variations such
as oxidation ditch process |

b. Rolating biological contactor (RBC) process
‘Anaecobic-acredic contact process (Package Wastewater Treatment
Plant system)

d. Acrated lagoon

¢. . Stabilization pond

‘For a small scale housing complex with population not more than 300

pcrsoﬁs' (or 50 houscholds), an‘ef_ﬂuent'qualily wi'lh‘ intermediate treatment
fevel would be admissible as follows:

-BOD: ‘notfo exceed 80 mg/l
- §8: - not toexeéed 60 mg/l

-+ FC: ot to excéed 2000 No/100 mi-

© The recommended alternative wastewater treatment systems for a small scale

housing comptex, in addition to those mentioned above, are given below.
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a. UASB (Uj) flow anaerobic sludge blanket)

b. - Septic tank with leaching/infiltration field

Itis noted that scptic tank with leaching/infiltration field would be limited

strictly 1o a small scale housing complex only in order to mitigate potential
groundwater ponution due to leaching/inﬁllraﬁon field, .

In principle, a wastewater trealment syslcm thiat dlschatges tecated efflucnt to

recciving waters would require disinfection to meet the above effluent criteria
concerned to FC. The possmle excepuon to disinfection requirement is
when a matusation pond is prowded as the final treatment pnor to disposal to
receiving walcers, Hypochlomc of chloriné (NaOCl or Ca(OCl)Z) is
recommended as the disinfectant. Due to safely consideration and small
scale of the treatment system, gaseous chiorine would not be permitted as the
disinfectant.

Sludgc management

1)  Solid wasle from an inlet screen to the wastewater treatment system
shall be periodically removed and disposcd sanitarily. Disposal along
wilh municipal solid waste or controlled incineration is permissible.

2) A waslewater treatment system shall be provided with drying bed or
_ sloragc tank as a temporary storage facnhty Any such icmporanly
stored studge shall be rcgularly transported and d;sposcd in a scptage
tecatment plant. Polential reuse of sludge as fertilizer or soil
conditioner is recommended to be given due consideration.

Opcration, maintenance and moniloring

~ The operation, maintenance and monitoring of the tréatment system shall

incorporate, in addition to ensure the proper functioning of the tecatment
system, regular self monitoring of the treated éﬂ‘lujcnt qualily at least with
respect 1o the three water quality paramelc_rs of BOD.'SS, and FC. The
frequency of water guality monitoring shall be at least onicé in two months.

Septic tank with leaching/infillration field is exempted from the requirement
of cmucnt quahly moniloring, as the efflucnt is infilteated into natural soil.
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Evaluation and monitoring checklist for the concerned govemment a geney of
- KMUP '

“The tequired action programs and the related aSpécls 1o be followed by the

concerned government agency in charge of approval and the subsequent

monitoring of wastewater treaiment system constructed and operated by a

private housing developer are as follows:

)]

2)

3)

4)

'Ensurc technical effectiveness of the proposed wastewater (reatment

system by the housing developer.

Ensure an operation and maintenance and monitoring plan for the

. proposed wastewaler trealment system is providéd by the housing

developer.

Formulate a moniloring progtam to inspect the fuﬁcli'oning wastewater
treatment systems at a frequency conforming the available resource
limilation of the agency.

Formulate and execute an environmental water quality monitoring
program.

Promotion measures of developer modular system

b

2)

Enforcement at basic site plan

At present TATA KOTA is the agimcy rcsponsible for 'asscss_ing thé
basic site plan of a housing complex.

Accordingly TATA KOTA is the most appropriate agency for
asscssing the provision of developer modular system by a housing
complex developer.

 TATA KOTA shait ensuce that the layout plan of a housing'éomplcx
‘incorporates developer modular system, Inclusion of such a developer

niodular system, in the overall layout plan itself, shall be a prerequisite

- for gaining approval of any housing complex development.

Campaign on quality of life

TATA KOTA, as the repr_taséntati\'c organization of KMUP, shall
organize and conduct public campaiga targcting both housing

- 'developeré and prospeclive tenants, the living environmentat
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improvement and ‘hénéc lh¢ enhancement in quality of life, that could
be realized with the provision of developer modular system treating
both blackwater and graywater, instead of simple individual systems
treating only blackwater. '

Moreover, the intended purpose of ditches and-susface drains as
facilitics to convey storm water (rain fall) run-off to mitigate flooding,
in other words an urban drainage facility, rather than to convey
untreated graywater shall be cmphasized, |

Sewerage syslcfn development plan

The short term sewerage development plan consists bf two (2) conventional
sewerage systems in central and southern area of the old cily, and one (1) large
modular system in northern area of the old city, as shown in Fig.S.lO. The
measure (o promole housc: connection of sewerage system plays very significant
part and is included in this plan.

(1) Central sewerage system

The central city arca that covers the major commercial and institutional
development of the city of Ujung Pandang is targeled as the service arca.
The location of treatment plant is in Pampang,

In principle, the sewerage service area witl be covered by three (3) sewerage
collection system, namely small scale sewer system, ordinary sewer system
and interceptor sewer system, Technical criteria of applicability of collection
systém is shown below,

- Small scale sewer system
The area where houses have cnough :space, with width between the
front of houses and road is more than 3 m or the road has pedestrian
walkway of at least 1 m width. '

- Interceptor sewer system 7
Area with temporary housing, area of potential redevelopment or area
of poor accessibility (road width less than 3 m),

In addition, interceptor service area is not expécted to contribute to cost
recovery. ' '
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The existing land use of thie proposed site for lr’Ca!ﬁlcm plant is fish pond.
Accordingly, stabilization pond system is adoptcd as the simple appropriate
wastewaler treatment technotogy.

Southern sewerage system

The seivice area of this sewerage system in’ the sonthemn portion of the

priotity drea with predominant residential developments. The coastal part of
this area is planiied to be developed as a large scale commercial area.

Wastewater collection system would be simple with no pump facility.

" The location of treatment p]ant is in Maccini Sombata. At present, the

proposed trcalment planl site remams as a wetland (swampy area).

' Accordmgly, snmnlar to that of céntral scwcragc system, stabitization pond is

adopled
Northemn scwerage system

Wastewater coltéction system of this arca is also simple with no pump
facility. The capacity of Lembo wastewater treatment plant is very limited
and consequently this plant will be abondoned with the expansion of service -
area according to the master plan. Therefore this system is regarded as a

‘large modular system and integation into centeal sewerage system would be
-reguired beyond the year 2005. With this integration the land used as the
treatment plant in Lembo will be relieved for other uses like residential

feommercial development. Still, it is necessary to install a pump facility in
this treatment plant 2ocation in Lembo.

As the simple appropriate wastewater treatment method and also with due
consideration to the temporary nature of the treatment plant, stabilization
pond system is adopled.

Measure o promole house connection © -

Experiences of sewerage developmicnt in other Indonesian cities shows that
the number of house connection to sewc'rage system is still far from
satisfactory ‘inspitc the sttenuous effosts of responsible organization
including interest free loan scheme. To avoid this undesirable situation

* house corficction sewers will be 1mpiemented by the pubhc sector as a direct
. pro;cct componcnl Tn parallci with this hardwatc nicasure, campalgn and
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enforcement for promotion of house connection shall be executed in order to
get consensus of construction work inside housing lot.

Introduction of SMS (B/G)

About 50 houscholds comprising about 250 people is planned to be served by
SMS (B/G). Blackwater and graywater from households are carried through
small scale sewer collection system to a septic tank or PWTP,

Instatlation of SMS (B/G) can be faster Way in wastewater managcméni,
comparing large modular system or conventional sewerage system, though the

service arca is limited. The system scems an attractive option for wastewater

management, however, it has not yet been introduced and demonstrated in
Indonesia, Therefore introduction of the system shall be fiest conducted as a pilot
project. The result will be studied in both technical and managerial aspects
including operation and maintenance. If it could be well organized and operated
successfully, introduction of SMS (B/G) project in a wider scale could be

© promoled.

(1) Pilot project of SMS (B/G) using septic tank

-SMS (B/G) using septic l'ank_wili'bc studied for installation at five (5) sites
as shown in Fig. 5.10. Required arca for septic tank is about 10 m x 20 m,

- Organization in charge of operation and maintenance shall be ascertained

- with agreement before the implementation of this pslot project. Service

~ charge of bcnef:cxary and responsible organization for operation and
maintenance shall be established and the agreement shall be contracted. The
responsible organization for /M may be the beneficiaries in cooperation
with LKMD and/or NGO.

(2} Pilot project of SMS (B/G) using PW TP

SMS (B/G) using PWTP will be studied for'inslallalio_n at one (1) site as
shown in Fig. 5.10. Required arca for PWTP is about 4 mx15Sm,

The conditions related to organization msponsnble for OIM are same as SMS
{B/G) vsing scpllc tank,

The system is planned in a high income residential area and the PWTP
treatment system is planned to be placed at Tamang Safaii patk. The treated
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effluent {a secondary trealment level) can be reuscd at the park for irrigation |
or other non potable uscs.

It would serve as a good demonstration for not only wastewater tecatment
but also reuse of treated wastewater.
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Determination of Master Plan up to 2015
Basic strategy

As alrcady mentioned in chapter 4, master plan for wastewaler management up to
the year 2015 shall be formulated to achieve CL in the whole Study Arca.

Since short term wastewater management plan up to- 2005 15 determined and
described in foregone soction, this section describes waslewater management plan
from the year 2006 until 2015 as a sccond stage plan,

Based on the result of field survey shown in Fig.5.5, required water quality
standard for CL, 30 mg/¢ as BOD, can be obtained where specific poltution load
discharge is less than 1.8 kg BOD/day/ha.

Consequently basic strategy for formulating mastcr'plan for wastewater
management consists of following three (3} siéps.

i)  To demarcate the most recommendable technical options, based on the
characteristics of each area, which can reduce pollution load discharged to
_cn'vironmcm 1o a level less than 1.8 kg BOD/day/ha.

i)  To find oul schemes for each area to be served by the most recommendable
~ technical option.

iti) To optimize public sector project schemes so as to maximize private sector
participation.

Demarcation of Study Area

The criteria for demarcation of short term plan can still be applied to formulaie
master plan with the inclusion of additionat criterion that the specific poliution load
discharge shall be tess than 1.8 kg BOD/day/ha.  Accordingly, even with proper
treatment of blackwater in on-site system of leachng pit/septic tank with leaching
ficld, this criteria of achieving CL can only be met when the specific pollution load
generation feom all sources other than blackwater less than 1.8 kg BOD/day/ha.
For thosc areas cxcceding the sepecific pollution load generation of 1.8 kg

BOD/day/ha form all sources other than blackwater, in principle, further treatment -
- of this wastewater is necessary Such furiher treatment can be pracllcalliy

achicved with secondary treatmient of whole wastewater.
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Itis noted that the rapid i increasc of populauon in suburban arca will be caused by
development: of lasge scale housing estates. In other words, most of population in

- such an area will be confined to large scale housing estates. As already mentioned

in short term plan, large scale housing estates shall be covered with developer
modular systems, which lréal both ‘blackwater and graywater {o sccondary
trcalmcm level.. Accordmgly. demarcation of arcas suited for leaching pit and
scpuc tank with leaching ﬁeld can be based on the data excluding the estimated
large scale housing estates. '

Based on the estimation of pollution load geicration as BOD in 2015 and the

_ considerations mention¢d above, leaching pit'or septic tank with leaching field

treating only bl'ackwatcr can be applied in quite large part of suburban area.

Juis noted that i in such a suburban area with specific pollution load generation from

Call sources othér than blackwatcr is less than 1:8 kg BOD/day/ha, the population

densny is less thah 100 persons/ha. Accordingly, demarcation of the area between

o leaching pit and septic tank with leaching ficld could be made entircly based on the

5.5.3

critical depth of groundwatér table level, as per the short term plan described in
section 5.3.

On the other hand, remaining area shall be served with off-site system to oblain a
secondary treatment level therchy attaining the CL.

Schemes for each area

Basiéaliy the schemes of master pia;i are continuous development of the short tern
plan, The short term plan has already providéd the basis of wastewater
management like a responsible institution, nccessary guldclmcs and regulations
and wastewater treatment plant which is applicable even in long term.

The entirely new scheme is the integration of modular system into conventional
sewerage system. This integration will be necessary for all modular systems

Jocated within the conventional sewerage system development asea.

‘Following tablé shows schemes of master plan after completion of short term -

plan,
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..

. Characteristics of Arca

Schemes of Wastewater Managenient

Zoning of waslewater management in 2015

Spocific Type] Groundwater | Specific BOD Private Scctor Public Scctor
. ' x| o e .
. _ [Residents should provide  { Monitoring.
Dreper than | Specific BOD |1 eaching Pit when
4m load except for (they coastruct or renew
~ |their housing.
blackwalcr: . :
- |Residents should provide  { Monitoring.
Non isless than  |Septic Tank with o
Housing 18kg  |[Leaching Field
. satisfying standard when
Complex BOD/M  [ihey construct or reniew
. their housing. N
- - Off-site system
Shallower thany Specific BOD [No schemes with sccon{dary
4m load except - freatment shall bo
| __[installed.
. for black 1dHousing Developer should | Monitoring.:
|Housing [forblackwaleriy  ovide Developer | For the area enclosed
Complex more than . [Modular System  |sewerage system,
18ke  (satisfying standard in their {Integration into
X8 - lgwn housing esiates. Conventional
BODYd/ha Sewerage System
~ | shall be done. N

The proposed off-sile system development area is determined considering land use
and geographical and topographical conditions in addition to demarcation

mentioned above,

As a conclusion of this section, Fig. 5.11 shows the zoning for wastewater
management master plan,
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Proposcd Master Plan up to 2015

Iimprovement plan of on-site system

Monitoring system

AS a second stagé of master plan, the monitoring system introduced in the
priority arca of short term: plan shall be extended to the who'e Study Area

Seplage collection |

Required number of vacuum tnicks each of capacity 3 m3 is estimated as
foltows based on' the quantity of septage to bé desludged. Frequency of
operation is assumed to be five (§) days/weck. The rate of depreciation of a
truck is assumed to be once i five (5) years.

- 22 units in year 2010
- 18 units in year 2015

Septage treatment

All wastewater treatment plants for conventional sewerage systems and
Antang septage treatment plant can teeat desludged seplage.

Developrent of on-sile system

'Fpr_le;ac:hirng pii dc#_clobﬁme’nt arca and septic tank _w:ilh leaching ficld

'dcveldpmenl aréa, the guidelines same as short term plan shall be still
effective for all new houses and any renovation of on-site facilities.

Developer modular system development plan

Rasically, same guidelines as short term plan shall be siill effective. Nevertheless,

if there is a network of conventional sewerage in the vicinity, developer shall

dirgctly dispose the entire wastewater (blackwater and graywater). Hence the

installation of ones own treatment plant is not necessary.

To facililate integration of developer modular system with conventional sewerage,
it is recommended that responsible institution of wastewater management shall
show the tatal facility plan of conventional sewerage system (o a developer before -

_the approval of construction of housing cstate. Approval of the developer modular
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syslem shall be madc ouly when the proposcd modular syslem n in conformity
with the sewerage development plan.

Sewerage system development plan

(1) General development plan

The objective sewerage developmenl area fof the year 2015 covers 5,564 ha

with a total population of 1,341,000." This area is divided iriio five (5) zones
for alternative study of collection system alignmeni. Desigh wastewater
discharge of cach zone as of the year 2015 is as follows.

" Sewerage Zone Design Wastewater Discharge
Northern zone 53,600 m3/day
Cenlral zone : 63,400 m%/day
North-castem zone 26,300 ni3lday
Southem zone 41,000 m3/day -
 South-eastem zone 77,700 m3/day

Total 262,000 m3/day

‘Based on the proposed short temn plan, the most compatible development
plan would include the following. ‘

- Northern and Centeal zone will be served with Pampang wastéwater

 treatment ‘plant.  Lembo wastewater treatment plant will be

" discontinued and integrated into Pampang due to its limited capacity for
further expansion of service arca. -

- Southern zone will be served with Maccini Sombala wastewater
treatment plant,

It is to be noted that the long teem plan or "should be" image is essential to

formulate appropriate sewerage development plan, because the Nexibility of

sewerage development plan is quite low due to application of pipe nelwork

installed und'ergmu'nd for the :conveya'née_ of wastewater. Accordingly, an

alternative study of sewerage development plan was conducted as mentioned
below, mdcpendcnt of proposcd short term plan up to 2005 from the v1cw
~ point of tong tefm.

- Followmg three (3) comblnauon of zones are examined as! aitematwes of
sewerage development plan.
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" Aliémative 1: Singe large scale sewerage system

‘The whole sewerage development area will be served with
Pampang/lakkang wastewater treatment plant.

Facility alignment is shown in Fig. 5.12.
Alierative 21 Two (2) medium scale sewerage systems

Northern, North-eastera and Central zones will be served
with Pampang /Lakkang wastewater (reatment plant.
Southern and South-Eastern zones will be served with
Maccini Sombala wastewater treatment plant.

Facility alignment is shown in Fig. 5.13.
Altemative 3; Three (3) sewerage systems of mediuni and small scale

Northern, North-eastern and Central zones will be served
with Pampang /Lakkang wastewater ¢reatment plant.
Southern zones will be served with Maccini Sombala
wastewater treatment plant and South-Eastern zone will be

served with Gunung Sari wastewater lreatment plant.
Facility aligament is shown in Fig. 5.14.

The construction cast and O&M cost of above three (3) alternatives are

compared as follows.

C&is&_mcti'on Cost -~ O&M Cost
(billion Rp.) (billion Rp.fyear)

Alternative 1 664.3 13.3
(Single large scale system)

S Alemative 2 669.0 13.4
(Medium scale system) '
O Alteraatived - 6616 13.4
" (Mediuin and small scale system)

Ii'is evident from the above, that thé differénce in cost among the three(3)
alternatives is insignificant, Consequently Alternative-3 is proposéd based

on the following reasons.

. 'Compdlibilily with the short term sewerage d_evéiopuhén( ptan
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- Advamagc of scwer nctworks (from the view points of lower carth
covering depth and smaller number of lift pump stations)

Treatment system

Because the volume of wastewater to be treated will rapidly increasc during
the second stage of masier plan, acrated lagoon will be the most
recommendable lreatm'_ciit system. Especially for existing stabilization pond
constructed within short terni plan up to 2005, upgrading to aerated lagoon
is very casy by mcans of installation of acrator. |

With applying acrated lagoon, the capacity of wastewater (reatment plant can
afford against rapid growth of water consumption and fuither extension of
Sewerage service arca,

The flow diagram of the proposed treatment process is shown below.

mfluent —§— S | LP 1AL M EP -t M.P —8 Etfuent

8.1, t—¥ Disposal

LP :Inflow Pump
AL : Aerated Lagoon

E.P : Facultative Pond
~ M.P : Maturation Pond (minimum of two ponds in series)

S.L : Sludge Lagoon (minimum of two cells)
Sludge management

Onc of the major advantages of acrated lagoon concerned to sludge
management is the low amount of sludge generation in comparison to similar

* acrated ireatment processes.

The volume of sludgc generated in w&smwatcr trcatment planis is estimated
to be 160,000 m¥/year. Sludge is desludged every 2 years and dried in
sludge lagoon.” Water content will decrease 1o 65% with this process and
volume of sludge is reduced to be 23,000 m¥/year.
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- 'The characteristics of dricd sludge can be considered 1o be safe and stable
because toxic and hazardous waste is not included and Sltidg‘c'has been
maturcd for long time, Therefors it is recommended to utilize dried sludge
as soil conditioner, groundivork of building construction and land

mc_lamalion.

~The flow of sludge management is shown below.

Soil conditioner

Wastewatar |- ‘ .\Va_stcw;iu':r . 'S]ud -
: : “Treatmeént Plant  }-$ - ILa G Y
: % ‘o goon .
Septage (Facultative Pond) Groundwork

+* Land reclamation

A

(4) Measure to promote house connection

House connection ratio will be still essential to guarantee the effectiveness of
sewerage system. Therefore same efforts'as mentioned in short term plan,
campaign and enforcement or direct construction of house connection sewer
by public sector, shall be continued to avoid undesirable situation with low

- house connection ratio.
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~ Cost Estimation

Tota! investment cost

Total investment cost for overall wastewater management plan up to 2015 is
cstimated at Rp. 550 billion at 1995 prices, which includes the cost incurred both _
by public sector and private sector. In this study installation cost of house 7
conrection shall be included in project cost of public sector on condition that this

~ cost, in addition to that of operation and maintenarnice cost, could be recovered

with user charges. The breakdown of total investment cost is shown below.

: ~ Unit : Million Rupiah
Component 1996~2005  2006~2015 Total
Public Toilet/ SMS{(B) 360 0 . 360
Septage Management 2,080 4,774 6,854
SMS (B/G) 2,268 0. ' 2,268
Scewerage System 71,638 470,166 541,804
Total 76,346 474940 551,286

It is noted that the investment cost for scwerage system development by public
scctor during a second stage from 2006 to 2015 could be teduced if all ‘the
potential large scale housing estates have alrcady been covered with developer
modular system before the integration with conventional sewerage system, On

- such an-assumption the tetal project cost of Master Plan becomes 484 billion

Rupiah, thereby resulting in reduction of public sector investment,
Operation and maintenance cost

Annual operation and maintenance cost consists of electric consumption, fuel for

- vacuum trucks, chemical consumption, personnel, repairing and seplacement cost.

Annual operation and maintenance cosl is estimated 1o be Rp.2,445 million in the
year 2005 and Rp.9,750 million after the year 2015. The breakdown of annual

_operation and maintenance cost is shown below.

Unit : Million Rupiah / year

Component ‘ 2005 Afier 2015 -
Public Toilet / SMS(B) - 540 0
Vacuum Truck 766 531
SMS (B/G) 26 0
Sewerage Sysiem L3 9,219
Total 12,445 9,750 -
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Institutiona! Plan for Wastcwaler Management Sector

Com préhcnsion of the present sitiation

()

2

3

“@

Wastewaler management institution

'No wastewater inanagement institution has even been set up and cxisted in

KMUP.
Night soil desludging work

The activity has been delt with by Dinas Kebersihan, KMUP in complianice

~ with Perda No.11/1987 of KMUP.

Regulation

Although no specific régulaiioﬁ'cﬂsls for wastewater in KMUP, Law No.20

~of the year 1990 stipulates the control of water pollution particularly in
- Article 27(1) providing that disposal of domicstic wastewaler shall be
‘regulated by Perda/Regional Law.

Case of water supply ihsliluli{m

A project unit had been set up with the fund of and under the control of and

* was rcorganized into BPAM (Badan Pcngelola Anr Minum/water supply

management body) by Cipta Karya, PU. After 5 years 2 expenmcnlal &3
strengthening / slabllmng years), BPAM is converted to PDAM (Perusahan
Dearah Air Minum / water supply public enterpnse) by Perda No.6/1974 of
KMUP upon legalization by Governor of South Sutawesi Decree
N0.253/V¥1975 and inplementable by Mayor Decree No.21/P/I/1976.

Wastewater managcmcnl institution for the Master Plan

(l)

Es!ablsshmenl of pro;ccl unit

X KMUP shall lake the very first step for planmng a pro;cct as soon as
' possible, determmmg the undermentioncd factors of the project according to

ils intention, policy and strategy based on the results of a Feasibility Study

(F/S) in this Study and referring to the cases of PDAM (KMUP), the PD

' PAL JAYA (Jakarta), the PDAM (Bandung) etc.
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A proposal document has to be pr'cp'a:"cd for the project, consulting with

Cipta Karya, its KANWIL PU: Kantot Wilayah PU (representative office of -

the PU), the provincial government TK T of South Sulawesi and other
necessary authorities such as sections and/or departments in charge of the
Ministry of Home Affairs pursuant to the necessity.

The proposal had better be submitted to Cipta Karya as soon as possible by

or in 1996.

| Organirzational structure is referred (o Fig. 5.15. :

Establishment of a transitional unit

It is essential to set up a transitional unit from the project unit to PD (public

enterprise)

‘The proposal shall be submilted to Cipta Karya when the completion of the
implementation of the projec unit can be foresceable in order to ¢stablish the
transition unit like BPAL (Badan Pengelola Air Limbah/wastewater
managemient body) and the like as early as possible by the year 2005.

Upon the establishment, the transitional unit shall be handed over the work

of night-soil collection to by Dinas or PD Kebersihan.

Concerning the fund for the traditional unit, following two (2) cases are
considc'rablc

(i) Tn case of BPAM, the fund is prowded the unit/body with by the
central govemnient,

(i) o case of PD PAL JAYA, Jakarta, a source of the fund is same as
above case (i).

- These cases for a transitional unit shall be determined in the discussion by

and between the central and local gevernments because the source is still
uncertain, though the cases (i) and (i) arc delt w:th by the central

- government as before meationcd.

Orgamzauon chart js shown in F:g 5 16. chu:rcd numbcr of personnel is

259 pcrsons in lotal
- Head of unit (BPAL) _ 1 petson
- Head of division ' ‘2 pérsons
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- Financial affaies section 10 persons

- General afTairs section 10 persons
- Personite] affairs section 6 persons
- Customers relation section 20 persons
- Operation & transpoit section 75 persons
- Treatment plant section 80 persons
- Puinp station section _ _ 14 persons
- Technical equipment section - 15 persons
- Construction sub section 21 persons
- Planning sub section - 5 persons

Alternatives of wasiewater management institution

[tcan be envisaged that the transitidnal onit like _Bi’AL will independently be
converted to PDAL (Perusahan Daerah Air Lin}béhﬂocal wastewater public
enterprise), as Allernative 1, and be nierged with the existing PDAM (Local

1)

- water supply public enteipfise) of KMUP, as Alternative IL

Alternative I (PDAL in 2015)

Legal procedure is as follows.

a.  The Mayor shall issue a acw Perda {(local regu?alibn) for the
establishment and its implementation of a local wastewater pubtic
enterprise (PDAL) by the year 2015 pursvant to the local

astonomy,

b. The governor of South Sulawesi shall promulgate the said Perda

for the legislation.

Required number of personnel is 377 persons in total.

- Presidential room (President Dicector/staft) 3 persons

- Supervisioti council (counselors) 3 persons

- Internal auditing unit/Research department - 8 persons

- Data processing/Sceurity guard 15 persons

- General and financial directorate 79 peisons

- - Technical directorate - 249 persons
- Housing scrvice units 20 persons

Fig. 5.17 shows Lhe 6fgaﬁizalional structure of PDAL in 2015,
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Alteriative 1l ®DAM in 2015)

‘Concerning legal procedure, revision of Perda No.6/1994 of KMUP is

essential. Tt scems not difficult to revise it based on the decision of the
Mayor of KMUP and the approval of the Governor of South Sulawesi
province. -

Reguired number of personnel in 2015 is cSiim;itéd at 1,910 personis in
tolal referring to the case of PDAM Bandung,

- Presidential room (Presidclit Dircctor/stall) o 8 persons
- Supervision council {counsclors) 7 persons
- General and financial directorate ' 395 persons
- Others {other administration/housing service unitsy 350 persons
- Water supply directorate ' 900 persons
- Wastwater directorate - 250 persons

* Fig. 5.18 shows the organizational structure of PDAM in 2015.
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~ Implementation Schedule

Implementation of the Master Plan shall be commenced in the year 1996 and
coripleted until the year 2015, In this sludy the averall master plan aims “should
be image" of waslewater and solid waste management in the Study Arca.
Accordmgly. itis rcqum,d 1o enhance the public sector mveslmcnt for this plan,
cspccwlly during thc second st‘tgc of the plan from 2006 to 2015. Hence,
tmplcmcntatton schedule would depend on the avatlabtltty of fund cn a priority
basis.

- As already mentioned in section 5.3, the most urgent component of this plan is

sanitation improvement for the slum areas and this component is recommended to

be implemented until the year 2000.

Study Team recommends that the implementation of pilot project shall be
commenced as soon as possible considering its potential to contribute to sanitation
improvement not only for the Study Arca but also for ather arcas in Indonesia.

Scwerage development would be implémchtcd based on the availability of forcign
. funds since it requires high initial investment cost. The priorily sequence for
~ implementation of sewerage development during the short term plan was identified
* from the aspects of demand, benefit and cost efficiency. Asa result, the highest

priority is given to Ccntral zong, followed by Southern zone and Northem 7ZONne.
The priority sequence for expansion ol service area during a sccond stage of

* Master Plan can bc determined later based on the actual condttton as of complctton
| of short term p‘!an

Proposcd implementation schedule is shown in Fig. 5.19.
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Cost Recovery
Cost recovery for sewerage development

In general, it is very difficult to recover the enure invesiment cost of sewerage

~ developrirent only with user chargc. especnally in devclopmg countrics where the

affordability of rcs,ldenls is low. On the other hand, it is crucial to recover at least
operation and mam!enance cost (O&M cost) with user chargc for the financial
viability of mdependem wastewaler management orgamzauon like PDAM or
PDAL. Between these two levels of cost recovery, followmg alternatives could be
considerad.

a.  O&M cost shall be recovered.

'b.  Depreciation cost of house connection and O&M cost shall be recovered,

¢.  Allcostexcluding depreciation cost of wastewater treatment plant and main
sewer shall be recovered.

d.  Allcost shall be recovered.

Considering affordability of residents and also to be in compatible with other
public service chargcs the acceptable level of cost recovery is considesed as

. follows.

. Unsil the year 2005, monthly user charge shall cover whole O&M cost and

depreciation cost of house connection. Depreciation cost other than that of -

house connection shall be covered with capital works charge collected from
- commercial and institutional entitics.

¢ From the year 2006 to 2015, all cost excluding depreciation cost of

wastewater treatment plant and main sewer shall be covered with monthly
- user charge and capital works charge collected from commercial and
institutional entities and high income residents.

Recommendable user classification for tarilf system in descending order is as
follows:

- Department stores and large hotels

- Shops, hotels, restaurants and commerce

- Institutions
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- High income residents
- Middle income residents

- Low income residents

In determination. of the tariff for each classification, cross-subsidy shall be

~ pursued to the maximum possible extent.

Cost recovery for sepiage management

Conccfning scplage management, full cost recovery would be acceptable because
total cost of septage management is smaller than the O&M cost of sewcrage
development. Morcover, it is recommended that desludging charge can cover total
cost of public toitet / SMS (B) in addition (o that of septage management,

User classification for tariff system is same as tariff of scwerage system. fn
determination of the tariff for cach classification, cross-subsidy shall be pursued to
the maximum possible exient. |
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