5.2

shadow priciiig applicd to convert market prices to border priécs and the net cash-
flow table arc given in the Supporting Report,

The i%iRRs were calculated on the basis of the new and the incremental cost and

benefit streams associated with the proposed investment outlays over the period of
maximum 6 years with the commencement in 1996, Al the costs aec shadow
priced, being adjusted to converi markel prices to shadow prices expressed in terms
of border currency unit (USS$). The projected level of tariffs being set as per the

“marginal opportunity cost of each of the sub-components of ihe Project arc used as
"a proxy for benefits, No shadow pricing adjustment has been niade to the project

vericfit atiributed to capital works charge, since this portion is assumed to be well
representing people’s willingness to pay for the connection services provided by
the authority. ' '

In view of 'tlic.forc"going', EIRR on the Project as a whole works out to 11.7

_percent, with 10.8 percent and 12.9 percent for the sewcerage and solid waste sub-

components, rcSpcc'lively. “Thus, the Project with lhosesub;projek‘:{s altogether is
substantially viable and acceptable, while the currently cslimated opportunity cost
of capital which stands at around 10 percent is taken into account. A summary net

‘cashflow table is attached as shown in Table 3.5.

It would be noteworthy that, in marginal cost pricing, internal rates of return result
in little disparities between economic and financial analysis, largely due to the
almost same proportion of impact of shadow plricing on the cost and benefit
strcams.

Health Effects of the Projecf

As recognized in the projects previously financed by exlcmal aid agencies and
cartied out in Indonesia, the sanitation subscctor projects will reduce the morbidity
or medical expenditures by expanding the coverage and using betier ways and
means for wastewater treatment and solid waste management. In pariicutar, the
proposed Project combined with the public education programs contained therein
will lead 1o a shift in belter service quality and reduced morbidity, thereby making
the people in the region better off.

which will enable higher tax bases.

67 {n the World Bank operation, economic benefit of buman/solid waste is not quantified. Asian Development Bank

poinls oul that sub-projects in the water supply and low-income housing sectors be often feasible for economic

_ analysis. {Framework for the Economic and Finsncial Appraisal of Urban Development Sector Projects) In [UIDP,
" FIRR is nonmally used as a proxy for EIRR. The Project Appraisal Moanuel of UNDP (draft, 1995) suppotts this

spproach in principle.

3-61



With the new and incremental supply of the sewerage and solid waste 'managemcm
services, the associated benefits of the Project will be the positive health,
instiiutional and social imipact and an improved policy and financial environment for
the urban saniiation subscctors concerncd. In the field of environmental
beautification, the Project will reduce health hazards to the public by eventually
creating well designed and appropriately located off-site sewerage Sys'tcm i licu of
the existing unsanitary and costly on-site system, for the sewerage subsector, and
by reducmg unauthorized dumps and vnsanitary open landfills associated with
~ better eperation systems of waste collection and landﬁlls for the ‘solid waste
.~ subsector, thercby making it possible for the pcoplc in the ¢ity to be better-off.
Provided that the full economic value of the health effect is reflected by an
individval’s “willingness to pay (WTP)” to avoid a mortality risk with a very small’
probabitity, say, an increment of 0.0001, it is hypothetically estimated that WTP in
Indonesia would be clustered in the range of $7.5 to $17.5 per person per year.
This WTP across all pcople would be further summed up leading up to an estimated
value of a slatistical life. Given the foregoing postulate is to be held, the implied
economic value of an avoided statistical death would range from $75,000 to
$175,000. Let the economic value of an avoided death be equivalent to the
discounted present value of lifetime income, inter alia,;$10,000' in Jakarta and
$5,000 (note that the average houschold income per annum has been estimated at - o
Rp.3 million) in Ujung Pandang, $75,000 falls about in the middle of $5,000 and ©
$175,000, thereby makmg it p0331ble to approximate the cconomic vatue of the
health effect. ‘ '

In view of the forcgoing, it could be acceptable to consider that the economic value

“altributable to the Project would be about $37.5 million per annum, with the range
of $5 miltion to $175 mitlion, if and only if about 500 deaths annually be atiributed
{o the sanitation causality in Ujung Pandang®s,

68 I respect of lhe hypolhel:cal figures shown here, see the Wosld Bank Indonesia i;nmomnmr nnd Dew!opmenl .
Challenges for the Future, 1994, P. 253, also sez V. Lavy and J. Aquigley Willingness ta Pay forthe Quahry and .
intensity of Medical Care, Low-Income Households in Ghana, WB, 1993 _
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‘Fable 3.3 Income Distribution In Ujung Pandang by Kechamatan, 1995

Rp.'000
180 280 _ 380 480 380 1000 | WAL | Pop | PopWAl
Mariso 049 019 014 009 006  003| 2676| 62833 154
Mamajano 046 039 016 D10 005 002 2492 75269 17.2
Makassar 054 022 003 006 003 00t| 2386| w1412 22
U.Pandang 029 025 018 008  0il 03| 2243 | 43385 8.9
| wajo 64 018 019 0I5 015 019] 2199| 50,142 10.1
Bontoala 041 - 048 010 013 011 008| 222| 72729 143
Tallo 049 024 013 009 003 0O1| 2486 116490 26.6
U.Tanah 057 022 012 005 003 002 | ‘2322 s4230| s
Panakkukang 057 024 009 004 006 00| 2201 188,744 383
Tamalate 05t 022 013 007 00  002| 2394 | 26821 | 493
Biringkaoaya | 066 0.3 009 005 004 002 2149 97045 | 193
Kotamadya | 047 021 043 008 007 _ 005| 2316]|1,090000} 2M2]
2,810.7

income Distrubution in Ujung Pandang, 1995

180

280 380 480 S80 . 1000

Anntial Household Income
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IV ENVIRONMENTAL CONSIDERATIONS

" Introduction

There is a significant difference in environmental condition beiween the developed
city cenige arcas adjacent to the coastal area and the undeveloped fringe areas at
inland in the KMUP (Kotamadya Ujung Pandang).

The watet quality of drains and canals through the cily centre, mcludmg the
Panampu - Jongaya channel, is visibly deteriorated. The principal cause of this
surface water quality deterioration is the discharge of untrcated graywatet ansmg
from washmg and bathmg, which esscmnally comprise the rnin-off dunng dey
season.

On the other hand the water quality of surface waters at inland of the Panampu -
Jongaya channel towards the east, the fringe areas with low population densily, is
relatively unpolluted. '

The groundwater qualily deterioration is rather wndcspread with bacterial potiution.
The pnncepai cause is anticipated to be the teaching from septic tanks/leaching pits.

‘Still this groundwater quality deterioration is not a significant public health threat,
- since groundwater is not used for drinking whenever PDAM water supply is
~ available. Morcover even when groundwater is used for drinking purpose, prior

boiling is customary in all over Indonesia.

" Conceming coastal scawatér quality, significant deterioration including solid waste

pollution is noted around the commercialized and high population density coastal
areas of Kec. Ujung Pandang and Kec. Mariso.

The coastal areas of Kec. Mariso aroind the bay arca (Mariso bay) comprises a
congesled low income slum arca.

Vehicular emission is idemiﬁcd' to be the principal source of ambiéni air quality
deterioration. Significant air poltution was documented in the traffic congested
arcas like J1. Somba Opu and the central bus terminal in Panaikang.
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1)
2)

3)

_ Wakr Environmental Conditions

The water environment of the Study Area is comprised of groundwater, coastal
scawater and inland surface water. The water qualily of these water bodies are
studicd both by using the recent available water quallty data and dtrect sampling and
analysis conducicd by the Study Team.

Available Data

There exists no permanent walter quality monitoririg stations in the KMUP. Hence
no time series data on water quality is available.

The recent water quality of groundwater, coastal seawater including the river mouth

estuary areas and intand surface waters of rivers were measured by lhrw (3) major
recent project studies conducted during the period of 1992 ~ 1994, The locations
of sampling by all these studies arc shown in Fig. 4.1, '

The title and the respective source of waler measured for quality by each of these
three (3) studies are given below.

Monitoring of Water Pollution in the Coastal Sea Arca of Ujung Pandang
(Pemantavan Bahan Pencemar Kawasan Pantai Ujung Pandang), Centre of
Eavironmental Studics, Hasanuddin University (1992) This will be rcfcrrcd to as
Study-1.

The water quality sampling locations of the above project study covered
groundwaler coastal scawater including the river inouth areas of Jeneberang and
Tallo rivers.

The sampling locations of each type of sources are denoted as follows (ref. Fig.
4.1).

Groundwater quality sampling (Nine (9) locations, SM1 ~ SM9)

 Scawater quality sampling (Pourtecn {14) locations, L1 ~ L14)

River mouth waier qisalily sampling (Four (4) tocations, Si ~ S4}.

@
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Monitoring chort on Groundwatcr Quality in the Succounding Area of Panampu -

~ Jongaya Drainage Channel and Surface Water ‘of Lower Jeneberang River,
" Directorate of Rivers (1993). This will be referred to as Study-2

The sampling locations of the above.study covered groundwater along Panampu -
Jongaya Channcl and its vicinily and lower reaches of Jencberang river.

The locations for edch type of sources ars as follows (ref. Fig. 4;1).

Groundwater quality sampling along Pamampu - Jongaya Channel {(Bight (8)

locations, PJ1 ~ PI8)

Groundwater quality sampling across Panampu - Jongaya Channel (Four (4)
iocatwns, 11 ~14) '

Lower Iencbcrang river water quality samphng (Four {4) locations, JB1 ~ JB4
The location JB4 is beyond the study arca in Kab. Gowa)

Momtormg of River Water Qualﬂy along the Coasta! Areas in South Sulawesi
(Kajlan dan Pemc!aan Kwalitas Air Pada Muara Sungai Sckﬂar Kawasan Pantai
Sulawesi Selatan), Enviconmental Division of Level-1 Government of South
Sutawesi (1994). This will be referred to as Study-3.

The samphng locations of lhc abovc study, though covered onty rivers, covered
many rivers of South Sulawesi Regency neasby their respective estuary areas.
Only two (2) sampling locations were in an around the Study Arca (KMUP), one
each in Tallo River and Jeneberang River. :

Thcse river sampling locations are denoted as t‘ollows (ref. Fxg 4.1).
Tailo River (One location, R1)

Jencberang River (One location, R2. This location is beyond the study arca in
Kab. Gowa) '

Morcov'_er. groundwater guality, in addition to that of supplied potable water by
PDAM and that of raw water for PDAM water treatment plant from Maros River, is

monitored by the Health Division of the KMUP (Dinas Kesahatan - KMUP).

The locations of groundwater quality sampling are sclected randomly covering the
entice KMUP (study area) with bacterial count being the principal parameter of
measurement.

4.3



2.1.1

(D

Thic watcr quatity monitering results of all these studics and programmes are

* delineated according to the source of sampling of groundwalter, coastal scawater

and inland surface water and illustrated below,
Groundwater quality

The recent available data on groundwater qﬁalily wete obtained from Study-1
(1992), Study-2 (1993) and the Health Division of KMUP (1992 - 1993).

Study-1 of 1992

The groundwater quality at nine (9) locations of existing wells were measued two
(2) times by the Study- 1 of 1992 (Locations SM1 ~ SM9 of Fig. 4.1), once each in
rainy season (March, 1992) and dry season (July, 1992). As cvideat from Fig.
4.1, all these sampling locations arc along the coastal atea between Ujung Tanah
ahd Mariso. ' '

The parameters measured included physical, chemical and bloluglcal ones,
including synthetic organics and heavy metals. The results of 38 patameters
measured, respectively, during the rainy scason and dry scason are shown in Table

- 4.1a and Table 4.1b.

As the significant paramcters, range in value of BOD and TC (total coliform) noted
during each sampling were as follows:

"~ BOD in rainy season: 1.6 ~ 2.3 mpft
BOD in dry scason: 1.5~2.1 mgh

" TC in rainy season: nil (0) ~ 46 NoJml
TC in dry season: nil (0) ~ 75 NoJml

The TC level of_ nil (0) was recorded only in one location, during both times, at

' SMI. Significant bacterial pollution was measured in alt other locations. The

heavy metal and synthetic organic matter levels measured during both sampling
were insignificant.

In spite of the fact that all thesé sampling locations were nearby the coastal area, the
chloride levels (Cl-) measured were very tow, in the range of 14 ~ 45 mg/l.
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Study -2 of 1993

The groundwatcr quahly in and around Panamipu - Jongaya Channel, a poilu{cd
drainage channel, were measured at 12 tocations by this Study, of which eight (8)
locations (PJ1°~ PI8) werc along the channel and four (4), 11 ~ H4, across the
channel (ref. Fig. 4.1).

T hc samplmg of the wells along the channel (PJI ~ PJS) were conductcd twice,
both durmg rainy season (Apnl 1993) and dry scason (July 1993). The results of
rainy scason and dry season samphngs are shown, respectively, in Table 4.2a and :
Table 4.2b.

On the other hand, the sampling of wells across the channel (Il ~ I4) was
conducted only once in dry season (July 1993), and the results arc shown in T able
4.2¢.

In all these three (3) saniplings rather high BOD levels were measured, as shown
below.

Sampling BOD Level

'Rainy Season of PJ1 ~ 8 143 ~ 284 mg/l
Dry Season of PJI ~ PJ8 21.3 ~32.1 mgh
Dry Season of 11 ~ 14 21,6 ~ 25.3 mg/l

Morcover significant bacterial pollution with total cotiform (TC) in the range of 900

* ~ 7,800 NoJ100 mi were measured in the eight (8) locations of PJ1.~ PJ8.

Bacterial pollutior tevel in the four (4) locations of 11 ~I4 was not known,ga's it was
not measured,

Monitoring by Health Division of KMUP

'Groundwater quality in the KMUP is continuously monitered, pnncapally for its

bacterial quahly, by the Health Dwnslon {Dinas Keschatan) of KMUP, on a random
basis.

The groundivater quality results oblained during the one (1) year period of 1992 -
1993 covered all eteven (11) Kecamatans, if iot all 142 Kelurahans.
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‘Tho breakdown of the number of sampling locations {dug wells) on a Kelurahan

basis along with the respective resulls of groundwater quality are shown in Table
4.3. : ' ' '

The groundwater quality data for a total of 221 wells in KMUP ar¢ provided in
Table 4.3. As cvident from the above table, bacterial pollution with high TC value

~exceeding 1,000 No./100 ml is eather widespread throughout the Study Area

(KMUP). In facl a total of 128 focations, representing about 58 % of the wells,
recorded TC levels exceeding 1,000 No/100 ml. o

Coastal seawater quality

The available data on coastal seawater quality including that of the river mouth
estuary areas of the Jenebesang River and Tallo River were measured only by the

* Study-1 of 1992

Water quality sampling was done two (2) times both during rainy scason (March,
1992) and dry season (July, 1992). Morcover at each locations sampling were
done twice both during low tidal and high tidal conditions of the sea.

The results of 38 water quality parameters measured in the fourteen (14) coastal
seawater locations of L1 ~L14 (ref. Fig. 4.1), respectively d'uring the rainy season
and dry scason are shown in Table 4.4a and Table 4.4b. The corresponding results
in the four (4) river mouth locations of S1 ~ 84, respectively during the rainy
season and dry season are shown in Table 4.5a and Table 4.5b.- ‘The range of

significant water quality parameters of BOD, COD and TC measured in the 14

locations of coastal seawaters (L1 ~L.14) are as follows {ref. Table 4.4).

Parameter Rainy Season Dry Season
BOD 1.1 ~ 2.4 mg/l 0.8 ~ 1.5 mg/l
CcoD 20.2 ~ 58.3 mg/t 19.0 ~ 53.1 mg/l
TC nil 0) ~ 10 No/ml __  nil (0) ~ 9 No./ml

The above results indicate significant COD levels at all locations.

Moreover significant hf;avy. metat levc!s of Cr {chromium) and Zn (zinc),
respectively in the range of about 0.02 ~ 0.09 mg/l (Cr) and 0.18 ~ 044 mg/t (Zn)
were measured. Other than these no sigaificant heavy metal or synthetic organic
malters were noted. - :
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“In the casc of the river mouth estuary IOCauons of S1 ~ 84 (4 locations) the
corrésponding paratneter rangcs measuced were as follows (ref. Table 4.5).

Parameter - Rainy Season __Dry Scason

CBOD 22-40mgn  1.9~33mg/l
CcoD 14.9 ~ 35.6 mg/l 89 ~ 51.2 mg/i
TC 3 ~ 230 No./ml nil (0) ~ 240 No./ml

"The above river mouth water quality data aie of the same order as those of the
coastal scawaters. However the bacterial pollution level, measured as TC, is much

higher than that of the coastal waters.

Morcover, similar to that of coastal wafer, significant levels of Cr and Zn,
respectively, in the range of about 0.0 ~ 0.04 mg/l (Cr) and .17 - 0.41 mg/l (Zn)
were reasured. Oth_er than those, no significant heavy metals or synthetic organics
were noted.

Tnland surface water quality

‘The recent available intand surface water quality data are confined to the two 2)
major rivers in the Study Arca, the Jeneberang River and Tallo River. Even among
these two (2) rivers, most data are available for Jcncbcrang River.

3cnebcrang River has more direct beneficial uses, mcludmg as & major source of
‘ potable raw water intake for Ujung Pandang, in comparison to Tallo River.

The available river waler quality data were measured by the Study-2 of 1993 and
Study-3 of 1994,

Study-2 of 1993

The water quality of Jencberang River in its lower reaches were measured at four

'_ {4) locations of JBY ~ B4 (ref. Flg 4.1), dunng dry season (Sept. 1993), by this
- study.

The results of reportcd water qualuy dala are shown in Tab.’e 4.6.

Srgmﬁcam watet quahty paramcters measured were DO (dissolved oxygcn) and
COD. '
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The repotted level of DO was in the range of about 60~ 6.5 mg/l, indicating
acrobic conditions, while that of COD in a conspicuous range of about 93 ~ 144

mg/L

High chloride (3.4 ~ 19.0 /1) and salinity (6 ~ 34 g/l) levels were measured at all
four (4) sampling locations of the river. Accordingly, all these river locations
should be within the estuary (tidat) reaches.

Study-3 of 1994

Onie location each in Tallo River (R1) and Jeneberang River (R2) arc the only ones
where water quality wete measured in and around the vicinity of KMUP by this
study (ref. Fig. 4.1). ‘The sampling was conducted during rainy season in March
1994,

“'The rcs'ull,s:of' reported water quality dala are shown in Table 4.7.

The DO levels were in the range of about 7 ~ 7.3 mg/l, clearly indicating aerobic
conditions in the iwo (2) river locations, while the BOD were the same of about 5.7

mg/l,

The measured levels of TC were in the range of 4,800 ~ 5,200 No./100 ml, a

significant bacterial pollution,

A striking difference between the (wo (2) rivers was their difference in satinity.
The salinity fevel measured at Tallo River (R1) was about 9.1 g/l while that of
Jeneberang River (R2) was 0.14 g/l. ‘Accordingly, it could be concluded that R1'
(Tallo) is within the tidal reaches, while R2 (Jencberang) beyond the tidal reaches.

Sampling by JICA

The Study Team conducted water quality sampling and analysis covering

- groundwater, coastal scawater and inland surface waters of canals and rivers in the

Study Area. This survey is to supplement the available data on water quality and
also to confirm the existing water environmental conditions of the Study Arca
(Kotamadya Ujong Pandang - KMUP).

The dry scason sampling was conducléd during August 1994, and the rainy scason
sampling in the same locations during Janvary - February 1995,

The water quality sampling results obtained are illustrated in the subsequent
sections, for each of groundwaler, coastal seawater and inland surface water.

4-8




2.2.1

G‘roun.dv'.ratcf Quality

~ The groundwalcr sampling was conducted in ten (10) existing duy g we]ls covering
~ the eatire Study Area. Of these ten (10) locations, seven (7), No. 1~ No.7,arcin
" ang around the cxisting urban area of Ujung Pandang, adjacent to the coastal arca.

While, the remaining ones are in rural areas, but still in the vicinity of
housing/institutional developments. ‘The sampling locations are shown in Fig. 42,

The waler quality parameters imeasred arc as follows.

Ambient Temperature, Water Terhper‘alurc. pH, Total Solids (TS), Biochemical
Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total Nitrogen (T-N),
Total Phosphorus (T-P) Total Coliform (TC), Ammonia Nitrogen (NHsN), Nitrate
Nitrogen (NO:N), Chioride (CI°), Sulfate (SOs2) and the heavy melal ions of Lead
(Pb), Arscnic (As) Cadmium (Cd), Mercury (Hg) and Hexavaleat Chromium
(Crb+).

The results of groundwaler quality analysis of dry season any rainy season are
summarized respectively in Table 4.8a and Table 4.8b.

Alli sampled wells exhibited significant pollution both in terms of BOD (organic
pollution) and TC (bacterial poltution) during dry scason,

The dry season BOD levels of the wells were in the range of about 5 ~ 10 mg/l,
wath the minimum value of 5.2 mg/l bcmg recorded at Sambung Jawa (No. 1) and
the maximum value of 9.7 mg/t at Ugung Tanah (No. 6).

On the other hand, a very significant change in TC levels was noted between the :
dry scason and rainy scason sampling resulis of the wells.

Thi rainy scason BOD levels were in the range of about 3 ~ 15 mg/l. Even though

this BOD tange exceeded that of dry scason, in and overall sense, no significant
seasonal change in BOD level, between the dry season and rainy season, in the
sampled wells was noted. ' |

The TC levels in  dry scason were the range of about 250 ~ 7, 500 No. /100 ml, with
the minimum bactenal polluuon level of 250 No. /100 mi in the well located at
Minasaupa housing arca in Gunung Sari (No. l(}), and the maximum level of

- 7,500 No/100 ml in the well located in a student hostel of Hasanuddin University

(UNHAS - No. 9).
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In contrast, excellent bacterial water qua!nly was rocorded in ramy scason w1lh most
wells recording a nil (0) 'DC levcle _

Hcavy mclal poltution level in all the sampled wells, both during dry season and
rainy scason is insignificant in an overall sense. Still, significant lead (Pb) in the
order of about 0.05 mg/i was measured at five (5) locations (No. 4 ~ No. 6, No. 9
~ No. 10}, during dry season. -

Hence as expected, very significant improvemcnt'is'gtound water quaiily during
rainy scason is noted, which is attributed to the dilution effect of rain water.

Coastal Scawater Quality

The coastal scawater quality sampling was conducted at four (4) locati'on_s, iwo (2)
each in river mouth estuary areas (Tallo River and Jeneberang River) and coastal
Sea Arcas.

The locations are as follows:

No. I: Tallo River Mouth arca -
No. 2: Central point of the coastal sea area between the main land area of
- Ujung Pandang and the tourism istand of Kayangan

No. 3: Central point of the coastal area leading to the internal bay of Kee.

- Mariso, denoted as "Mariso Bay"
No.4: . Jeneberang River Mouth area

The locations of sampling are shown in Fig. 4.3.
The water quality parameters nieasu red are as follows:

Ambient Temperature, Water Ter_npcrature, pH,. Suspended Solids (SS),
Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand {(COD), Total
Nitrogen {T-N), Total Phosphorus (T-?),_ Total Coliform (TC), Chloride (C1°),

Sulfate (SOs?) and the heavy melal ions of Lead (Pb), Arscnic (As), Cadmiom

(Cd), Mercury (Hg) and Hexavalent Chromium (Cr5+).

The resulls of scawater qua!it_y analysis of dry scason .and_ rainy season arc
sumimarized respectively in Table 4.9a and Table 4.9b. |

The BOD levels measured are in the range of 2.8 ~ 6.3 mg/l, while that of COD in
the range of about 10 ~ 20 mgfl, with no significant differcnce between dry season
and rainy scason water quality.




2.2.3

Tlus amount to sngmﬁcam organic polluuon for coastal walers.

" The TC {total coliform) levels mcasurud in dry scason were of very w1dc 1ange,

from 230 NoJ100 ml at the Jencberang River Mouth to morc than 100, 000
No./100 mt at the Tallo River Mouth. Nevertheless , very low TC levels, mostly
of nil (0) count, were noted in rainy seasori. In spite of this wide range of results,
the baclerial pollution in the coastal waters, in an overall sense, is very significant.

The heavy metal clements of hexavatent chromium (Cx5+), in dry scason was
measured o be in the range of about 0.01 ~ 0.02 mg/l. This heavy metal poltution
level is rather significant. Still in an overall sense heavy metal clements measured
are not significant. '

Inland surfacc Watct qina]ity

" The intand surface water quahiy samplmg was conducted at twelve (12) locations,

(hat covered both the drainage canals and rivers in the Study Arca. Of these twelve
(12) locations, ten (10) locations are in the major drainage canals of the cily centre
of Ujung Pandang and it vicinity. The remaining two (2) locations are one eachin

‘the Pampang River (No. 4) and Jeneberang River (No. 5).

The sampling locations are shown in Fig. 44.

Comgosite sampling for four (4) times at 8-hour interval for 24 hours was done at
each sampling locations of canals. '

The water quality parameters measured are as follows:

"Ambicnt Temperature, Water Temperature, pH, Suspended Solids (8S),

Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total
Nitrogen (T-N), Total Phosphorus (T-P), Total Coliform (TC), Chloride (C17),
Sulfate (SOs?-) and the heavy melal ions of Lead (Pb), Arsenic (As), Cadmium

- {Cd), Mercury (Hg) and Hexavalent Chromium (Cr®*).

The results of water quality analysis of dry season aud rainy scason are

su mmanmed respectively in Table 4.10a and Table 4.10b.

‘All the sampled canals, as could be anhclpalcd are polluled in companson (o that of

nvcrs. specnﬁcally dunng the dry season.



The measured dry scason BOD level in canals was in the range of about 50 ~ 180
mg/t while that of the two (2) rivers was 11 ~ 15 mg/l. In fact, the BOD level in

most canals was in the range of 120~ 180 mg/L.-

Hence, the organic pollution level in the canals is very high. In fact they are open
sewers, with no other beneficial use.

It is also noted that the effect of dilution due to surface rugt-of f of rain water, during
rainy scason, is very significant in improving the canal water quality.

This is evident from the ra_iﬁy season BOD level, which did not exceed 30 mg/ in
all twelve (12) sampling locations.

The bacterial pollution level, measured as TC (total coliform), in all sampling
locations dﬁring dry season was mostly in the order of 104 ~ 105 No./100 mi,
inicluding the rivers, which is very significant. The only one (1) location with a TC
count in the order of 10? No./100 ml (4.3 x 10? No./100 mi) was Canal Jongaya
(No. 3).

However during rainy season, similar to that of BOD, very significant
improvement in bacterial water quatity of canals and rivers is noted.

Significant hexavalent chromium (Ci5+) level in the order of about 0.01 'mgjl was
- noted in most canal locations (No. 1, No. 2, No. 7, No. 9 ~ No. 12) during dry
s_eaSon. Significant cadmium (Cd) level in the order of 0.01 mg/l was also noled in
some canal locations (No. 1, No. 2, No. 11) and the Jenebcrang River {(No. 5).

However, during rainy season no heavy metal pollution is noted

The chloride (CI-) Ievel in most sampling locations during dry season including the
two (2) rivers exceeded 1,000 mg/l. Only at two (2) canal locations in J1. Veteran
(No. 8) and )1, Penghibur (No. 9) rather low chloride level of about 700 mg/l was
measured. Accordingly, tidal effect on most of the canals and both the rivers seem
to be very significant in dry season,

A striking improvement in chloride level in tainy scason, to that of fresh water
quality, was measured in all twelve (12) sampling locations. In fact the maximum
chloride fevel measured was only 10 mg/l.

This clearly demonstrated the signiﬁcan_c_e of siJrfac_c run-off due to rain waler in
improving the water qualily of canals in the city centre of Ujung Pandang.

o



. 2.3

2.3.1

Water Quaiity I)vaiuallon

- The overall- water env:ronmental condmons of the Study Area (KMUP) is

determined based on the evaluation of water qualily, as obtained from both the

‘available data and sampling by JICA. The water quality conditions as per the above

data are illustrated in the foregone sections. The relevant Indonesian water quality
standards are referred (o in evaluating the water quality, as appropriale. -

An cvaluation t_}f water quality for each of the fhrcé (3) components of

groundwater, coastal seawater and inland surface water is given below.
Groundwater quality

The available data on thc quality of groundwater arc shown in Table 4.1 ~ Table

- 4.3. The JICA sampling results are shown in Table 4.2.8. The sampling location

arc shown in Fig. 4.1 (available data) and Fig. 4.2 (JICA).

It is evident from all these results that bacterial polluuon of groundwaters in the
Study Arca, measurcd mostly as TC (total coliform), is widespread. Only a few
data indicated nil (0) TC count. None of the wells sampled by JICA during dry
season produccd nil {0) TC count, everi though most wells showed nil (0) TC
count during sampling in rainy scason. This implies, as expected, the

bacteriological groundwater quality during dry season is representative to critical

“condition,

Accordmgly most wcll watcrs are not suited for dm,cl potable us¢ with no
treatment, since they do not meet. consssiemiy the necessary bacteriological
standards for such use as per C!assnﬁcauon-A of the usage based national waler

quality standards of MENLH, shown in Table 411 (Decrce-

02/MENKILH/1/1988).

Standards of Classification-A stipulates a bacterial count of nil (0) with respect to
both TC (totat cotiform) and FC (fecal coliform), for direct potable use.

' "’[he Classification-B as per lhe above nauonal standards is fora potable source with

treatment. The standard limitation of BOD and TC for C!assmcauon B is as
follows (rcf._ Table 4. ll_)

‘BODS6mgl
- TC < 10,000 No/100 mt



Since nonc of the groundwat'er quality data produced an absoluie TC count
exceeding 10,000 No./100 ml, bacteriologically alt wells meet the standards of
Classification-B, for a potable source with tréatmcnt, '

Still the BOD levels measured in all ten (10) wells of JICA sampling (ref. Table
4.8) was in the range of about 5 ~ 17 mg/l, with nine (9) wells recording BOD
levels exceeding the standard limitation of 6 mgfl for Classification-B, at least once
(cither during the dry season samplmg or the rainy scason samplmg), marginally.

in thls re}gard, it is noted that usagc based river water quality standards of DKI
Jakaria (Governor’s Decsee No. 1608), shown in Table 4.12, allows a s.aximum
BOD level of 10 mg/l for a potential river water source for potable use.

Leaching systems of onsite himan wasté disposal such as scp!ic tanks and leaching
pits, in fact leaching pits are prédominant i the study area, should be the principal
source of bacterial pblluiion of groundwaters. "This may also a significant source of
~ organic pollulion (BOD) even though soxl characleristics such as peat soil would as
wel be a significant source of dissolved organics in groundwalers

Public health threat due to bacterial pollution of :grdundwa'tcfs may not be

sigﬁificanl,'as it is customary in the Study Arca, in fact Indonesia as a whole in
" general, to boil drinking water, which is an effective bacteriological water treatment
process.

-High salinity/chloride {C1) fevels in some localized groundwalers, including some
“wells Sampled by JICA, exceeding the recommended limitation of 600 mg - Ci/ for
‘a potable source as pee Classification-B of the national standacds, were noted.
Still, it is riot related to the proximity of their location to the coastal areas.
Extremely low seilinily!chlorid:c levels were also reported in wells located near
coastal arcas, Accordingly, satinity intrusion of scawatef into groundwater is not
suspected.

~"Based on the groundwater quality data on heavy metals, including thé sampling

results of JICA, heavy metal consluuents in groundwaters, other Ihan that of lead

" (Pb) as noted in some cascs, are msngnificam

In an overalt sense, it is concluded that the grounduwaters in the Study Area are
Suited as potable sources with treatment, even though their bactcnologlcal and
organic po]luuon levels are very si ignificant for a groundwatcr
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2.3.2

Still, the progmssmg of groundwatcr pollution is a scrious conccm to be dealt with

- appropriale COLMENREASUTCS,

Coastal scawater quality

The available data on coastal seawater quality, including that of the river mouths of
the Jenebesang and Tallo Rivers are shown in Table 4.4 and Table 4.5. The
results of JICA sampling are shown in Table 4.9. The sampling locations are
shown in Fig. 4.1 (available data) and Fig. 43 JICA). |

_The baclcnologlcal poliution measured as TC (total cohform) showed wide

variation in both the available data as of Study-1 (1992) and the JICA results. Two
sampling locations, Tallo River Mouth and Jencberang River Mouth are essentially
common to both the available data study, denoted respectively as locations S4 and
S1, and JICA sampling, denoted respectively as location No. 1 and No. 4.

~“The highest TC levels by both the available data (ref. Table 4.5) and that of this

JICA sampling during dry scason (ref. Table 4.9a) were recorded at Tallo River
Mouth (Location S4/No. 1).

Accordingly bacterial pollution in_ river mouth arcas near to land is more
pronounced than that of coastal seawaters at further off-shore.

The highest TC levels recorded by both data at Tallo River Mouth are as follows:

- Soureg - IClevel
Available data (July, 1992) - 240 NoJml (2.4 x 10 No./100 mI)
JICA dry season samplmg (Aug., 1.1 x 103 No./100 mi

1994)

The national coastal scawater quality standards shown in Table 4.13, supulatcs a
permmsnble limit of 1,000 No./100 ml as TC for most beneficial uscs, including
sw;mmmgfbathmg (Decree-02/MENKLH/1/ 1988)

The above TC lcvels in the aorder of 104 ~ 105 No IIO{) ml is wcll above the

smndard lmmauon of 107 NoJ 100 ml

Accordingly, it is concluded that the bacterial pollution in coastal waters of Ujung

- Pandang is very significant, specially during dry season,



The permissible limitation with respect to BOD and COD, as per this national
coastal seawater quality staridards of 1988, for most beneficial uses are as follows.

BOD <20 mg/l
COD <40 mp

The range of BOD and COD levels as per the available data and JICA sampling arc
as follows. : : :

Souzce BODrange . .COD range

Available data (i992) | 08 ~40mgn 8.9 ~ 583 mpfl
JICA dry scason samplmg ' 28 ~45mgn 147 ~ 226 mgh
(1994) o
HCA rainy scason samplmg R 38 ~ 6.3 mg/l ' 9.5 ~ 16 ng/
(1995) | o

Accordmg to above results, the range of BOD between both data ar¢ about the same
order of 1 ~ 6 mg/l, while that of COD was rather wide. Hence, the results of BOD
arc considered to be representative to the coastal seawater quality.

This BOD range of about 1 ~ 6 mg/l is within the national standard fimilation for
most beneficial uscs of 10 mg/l, for coastal scawaters.

Still, an average BOD level of 4 mg/l represents significant organic pollution for a
coastal scawater, though nol (o a critical degree.

The heavy metal pollution level of hexavalent chromium (Crﬁ*); in the range of
~ about 0.01 ~ 0.02 mg/l, as measured by the JICA sampling during dry season is
significant (ref. Tabi_e 4.9a). This level critically exceeds the national standard
limitation of 0.01 mg/l for swimming/oathing use of coastal waters {ref. Table
4,13). Siill, insignificant heavy metal pollution was measured during rainy season
* (ref. Table 4.9b). |

A similar results of ravher hsgh chromium (Cr) level and also zine (Zn) level was
reporied as per the available data (1992) as “e!t Olhcr than' these two (2)
constituents the heavy meital and synthetic orgamc pollution’ Jevels of the coastal
waters of the Study Area is assessed to be msngmﬁcant

The principat cause of bacterial and organic pollution of the coastal waters is
altributed to pollution load run-off from human activities at inland, the city of
Ujung Pandang.
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It is noted that bulk of the gmywqtcr resulnng from washing, cooking and bathing
is discharged {o surface ditches/drains with no treatment, which finally end up in
* coaslal waters. The inland surface water quality cvaluation, as dealt with in the

subscquent section, illustrates this surface water guality deterioration.

In an overali sense, it is concluded that the bacteriological pollution level of the
coastal seawaters of the Study Area is very significant, while the organic pollution
level is rather significant. Some heavy metal elements like hexavatent chromium
(C16+) is also measured to be rather signi:ﬁcant.:

Inland surface water quality

The available data on inland surface water qualily are confined to the rivers of

Jeneberang and Tallo only. They ar¢ shown in Tabie 4.6 (Jeneberang) and Table
© 4.7 (Jencberang and Tallo). T he JICA sampling results of drains and rivers

(Icncbcrang and Pampang), respectively durmg dry scason and ramy season are
shown in Table 4.10a and 4.10b. The sampling locations are shown in Fig. 4.1
(available data) and Fig. 4.4 (JICA).

The bacterial poll'ulion level measured as TC, as per all avaitable data, in the canals
and rivers are in the order of 10° No/100 mi and above, even up to the order of 13
NoJ/ 100 ml in most of the canals of JICA sampling during dry season.

This indicates sngmﬁcam bacterial poltuhon of surface waters, similar (o that of
groundwaters and coastal waters, in the Study Arca, principally during dry season.

Still afl the sampled rivers of avaitablc data (Table 4.7) and JICA (Fable 4.10), with
their measured TC level in the order of 103 ~ 104 No./100 il critically meet the
bacteriological standard limitation for a potable source of 10 No./100 mI*TC, as
stipulated both by the national standards (Classiﬁcaiion-B) and DKI Jakarta
standards. These standards are shown in Tdb!e 4.11 (national standards for potable
source) and Table 4.12 (river water quality standards of DK - Jakaria).

- The biological pollution levet of rivers are assessed to be not very significant. This

is in consideration te the fact that the DO lcvcls reported in the rivers of Jencberang
and Tallo, as per the available data of Table 4.6 and. Table 4.1, were in the range of

\ aboul 6~1 mgﬂ “This is above the recommended maximum value of the minimum

DO level of 5 mgl], for any beneficial use, as per ihc river water qualily standards
of DKI - Jakasia, A minimuni desirable DO level of 5 mg/l is stipulated by this
standards for the beneficiat use of fisheryfaquaculture (Class-B).



' Morcover the BOD level measurcd by JICA sampling in the rivers of Jencberang

and Pampang, during critical condition of dry season; which is about 11 ~ 1Smg/l

- (ref. Table 4.103), though numerically cxceeded the recommended permissible limit
for a potential potable source of 10 mg/l (Class-A), as per the above DKI - Jakarta
standards, still it is within the limit of 20 mg/l cccommended for other beneficial
uses of fishery/aquaculture (Class-B) and agriculture (Class-C). The
corresponding range of BOD of about 4 ~ 9 mp/l, méasuvred during rainy scason,
meets the standards for a potable source. '

Nevertheless the BOD levels in most drainage canals sampled by JICA in and
around the city centre of Ujung Pandang, during the critical condition of dry season
were in the range of 120 ~ 180 mg/l.

* The siver water quality standards of DKI - Jakarta, shown in Table 4.12, stipulates
a permissible BOD limit of 30 mg/t for the conservation of aquatic biota (Class-D),
“which is the highest permissible BOD level as per this standards.

Accordingly, the organic pollution level of most drains in the city areas is very
severe. These canals have no beneficial use, other than as open sewers,
specifically during dry season. The major cause of this water quality deterioration
is the discharge of untreated graywaters that arise from the human activitics of
washing, cooking and bathing. The discharge of human waste duc to population
having inadequate and no toilet facilities may also be significant for the water
- quality deterioration, with respect to both bacterial and organic pollution.

These wastewater run-off essentially constitute the entire discharge in a canal of city
~ centre, during dry season.

Finally in an overall sense, the bacteriological water quality deterioration of inland
surface watcrs is widespread and very significant, in both rivers and canals of the
Study Area and pronounced during dry season.” While, the organic pollution is
mostly confined to the drainage canals in and around the cily centre and also
pronounced during dry scason.

It is also concluded that a remarkable improvement in the ¢anal water quality of city
centee with respect 1o alt major parameters of BOD, TC and chloride (CI) level is
noted, during rainy season. ‘This is atteibuted to the very significant dilution effect
by susTace run-of  of heavy rainfall, a distinct climatic featire of the Study Area,
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Ambient Air Quality

There exists no ambicnt air quality monitoring stations in the Study Area, including

the developed city center of Ujung Pandang.

In the absence of significant industrial developmcent with potential air pollution
generation, under the existing conditions, vehicular emission would be the prime
source of air pollution.

- Aone time ambient air guality monitoring survey was conducted in 1993 at three
) scparatc occasions in-and around the city of Ujung Pandang, principally

targeting both traffic congestod and rion congested areas atong public roads.

A total of twenty (20} locations were s_ampled at the possible maximum traffic
congeslion time of around noon. The air qualily parameters measured in this one
time sampling were CO (carbon monoxide) and SOz (sulfur dioxidc).

The locations of sampling are shown in Fig. 4.5.

.Thc ambient air pollution level measured by the survey in terms of CO and SOz

levels, as reported by Ambo Upe and Nisbianti, are shown in Tadle 4.14.

The air pollution levels of Table 4.14 indicates wide variation in ambicnt air
quality.

The worst air potlution level, as could be anticipated, was recorded at “Termina
Panaikang" (No 2), the central bus terminal of minibuses (bemo) and other long
distance transport buscs of Ujung Pandang city. At thxs location the highest levels
of both CO (75.6 ppm) and SO2 (0.35 ppm) were measured.

The best ambient air quality with lowest levels of both CO (8.0 ppm) and SO
{0.01 ppm) was measurcd at "Kampus Unhas Raya" (Unhas Raya Campus - No.
20). ' ' '

Still these data represent the possible ivorst air quality at a particular time, as all are

‘one lime_rﬁeésurement. In the absence of any long term ambient air quality

monitoring data it is impossible 1o assess reasonably the overall ambient air
pollution level.



‘Most ambient air quality standards specify air pollu!ah__t limitation based on the
concept of data measurement taken over a continuous time span, like 8 hrs, 24 hrs
etc. The ambient air quality standards of some sclected countries, including the
national standards of Indonesia (Decrec-02/MENKLH/1/1988), for five (5)
important air pollution indicator parameters of sulfur dioxide (S02), carbon
monoxide (CO), suspended paruculatc matter (SPM), nitrogen dxoxrde (N(}z) and
photochemical oxidants, arc shown in Table 4.15.

The one time air quality measurement results under possible worst conditions of
Table 4.14, though cannot be compar@:d for compliance with the ambicnt air quality
s}landards shown in Table 4.15, stilt could be used to assess relatively the ambient
air quality among the lwenly'(ZO) locations of measurements.

Conscq'ucmly the ten (10) locations that have recorded concurrently bath CO and
SOz levels of more than 20.0 ppm and 0.15 ppm, respectively, are evaluated to
suffer from significant ambient air quality deterioration, in comparison {o the othes
ten (10) locations.

Those locations of significant ambient air quality deterioration are as follows:.

No, 1 Kawasan Pasar Sentral (Central Market)
No. 2 Terminal Panaikang (Panaikang Bus Terminal)
No. 3 11. Jenderal Sudirman
No. 4 J1, Mesdjid Raya
No. 5 1. Urip Sumoharjo
No. 6 II. Tinnmbu
No. 7 3. Cendrawasih
 No. 8 1. A.P. Pettarani
No. 9 J1. Sultan Alaudin
No. 15 J1. Somba Opu

It is necessary to establish a long term ambient air quality monitoring programme,
wilh fixed monitoring stations, to facilitate a continuous assessment of ambicnt air
quality, and hence'its compliance with the ambient air quality standards in KMUP
{Kotamadya Ujung Pandang) :
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Public Hyglene

The ‘public health condilion of KMUP is evaluated ‘based on the numhcr of

population suffered from documented cases of water-borne and water related
discases.

The data on documented cases of such discases for the last five (5) years from 1988
1o 1993 was obtained from Dalam Angka - KMUP, Statistical office - KMUP and

- Dinas Kesehatan - KMUP (Public Health Division of KMUP).

The number of pahents of scven (’I) water-bomc and rclated diseascs, as recorded

~ in Public Health Centres in KMUP (1988 ~ 1993), are shown in Table 4.16.

KAS evident from Table 4.16, number of cases sufféred from diarrhea were

consistenl, in the range of aboul 400{)0 1o 50 000, durmg the last ﬁvc (5) years.

Public healthis a vcry complex issue that cannot be casxly related to just o the
avallablluy of ctean water or sanitary dlsposal of wastewater. It is also very much
affected by personal hygiene which depend oi the public health awarcness, One
such important aspect that contributes to better public health in Indonesia is the
customary boiling of drinking water.

Iri this regard, public health awarcness campaign to general populace is very

“important and strongly recoramended.
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Environmental Laws and Regulations

- There are various environmental laws and regutations enacted not only by the State

Ministry of Environment (MENLH, formerly known as MENKLH) of the national
government, but also by the other national authoritics/ministries.

- The other national authoritics/ministries that have promulgated environmeéntal laws/
regulations, undef the jurisdiction of their activities, includé the Cealral

Government, Presidential Office, State Ministry of Industcy, State Ministry of
Internal Affaiss, State Ministcy of Health, State Ministcy of Transportation, State
Ministry of Mining and Encrgy, Statc Minjstry of Agriculture and the State Ministry
of Public Works. | |

The cn#ir’onmcnial regulations promuigated by the rbspcc{_ivc authorily/ministey of
the national (central) goverament of Indonesia are itemized in Table 4.17,

Regulations that have much relevance to this study, arc the following two (2)
docrees, promulgated by the State Ministry of Environment (MENLH).

Decree-02/MENKLH/1/1988 - on the guidance of environmental standard quality.

‘Decree-11/MENLH/3/1994 - on the type of bu’sincss éclivitic's which are

compulsorily completed with environmental impact analysis (EIA/JAMDAL).

The major enviconmental standards Spéciﬁcd by this decree of Item 1 (Decree-
02/MENKLH /1/1988) ar¢ as follows:

- chvironmental standards of water bodies
- effluent standards of wastewater

- ambient air quality standards

- air emission standards

The cavironmental water quality and ambient air quatity standards, as stipulated by
this decree, has already been referred 10 as required, in the foregone sections of
water quality and ambient air quality.

ltem 2 (Decrec-11/MENLH/3/1994) defines the extent/size of the business and
other development oriented project activities that required to be accomplishcd with
environmental impact asséssment (EIAJAMDAL). Such activities requiring
EJA/AMDAL as stipulated by this decree are shown in Table 4.18. '
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This master plan and I’casmlhly stidy on wastewater and solid wasle managcmcnl

is a project activity delineated undet Scction 11T on Public Works Sector, as per this

Table 4.18.

Tiems 11, 12 and 13 of this Section HI defincs the exlent/size of final disposal
facility for solid waste managemcnl that requires an EIA/AMDAL. While, Item 15

_ del‘ines the extent/size of sewerage development and wastcwatcr trcalmcnl facility
“requiring an EINAMDAL '

_EIAIAMDAL study for thc requ:red pro;cct componcms of feasnblhly study of

waslewater and solid wasle management until the initial ten (10) year period up the
year 2005, conducted conforming the relevant environmental regulations, is briefed
in the subsequent chapter.

It is noted that the Provinciat Govemment of South Sulawesi is in the process of

 formulating the felevant environmental laws and regulations, to meet the specific

environmental requicement of the province. As such, at present, there is no
provincial law or regulation concerncd to environment and the relevant laws and
regulations of the national {centsal) govcmmcn! are applu.ablc
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Environmerital Impact Assessnic’ht.sftldy- e

Introduction

“Ihe proposed project by the feasibility study, until the initial ten (10) year period up

to the year 2005, is composcd of two major components of wastewater
management and solid waste manageshent. The administiative are;':'lar'gcteﬁ by boih
the project componcnts is the Mummpahty of Ujung Pandang (Area of about 176
sq.km), the KMUP (Kotamadya Ujurig Pandang), Study Area

These pr()jc'ct components of feasibility smdy are described in Part 11 of the Main

a Report. Their defailed technical aspects are dealt with in the subsequem supporlmg

reporis.

Conforming relevant laws and ‘regulations 'of the Government of Indonesia,

‘concerned to the requirement of AMDAL_study delincated the previous chapter, in

particular the Decree-11/MENLH/A3/94 of the State Ministry of Environment shown
in Table 4.18, the Environmental Impact Asseéssment (EINAMDAL) study for the
required feasibility study project componenis of wastewater and solid waste
management was conducled in tandem with the feasibility study.

The AMDAL Study was carried out in accordance with the Terms of Reference

- (TOR), as apprbvcd by both the Provincial (South Sulawesi) and Centeal AMDAL

Commissions, -

Objective of AMDAL Study

The principal objectives of the AMDAL study are as follows;

Identification of activity plans of the project that would cause significant/important
impact to environment during the stages of pre construction, consteuction, post
construction and post operation.

Idenlnﬁcallon of "initial cnvnronmcmal features, especially those related to
significant/important environmental impact.

Estimation and evaluation of environmental impacts during all four (4) stages of pre
consiruction, construction, post consteuction and post operation

Formulation of environmental monitoring and management plans so as to enhance

the positive impacts and to minimize the negative impacts.
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Methodology of AMDAL Study
Data collection

The primary and secondary data collection and analysis for the AMDAL Study was
conducted during the !hrec_(S) 11‘10_nth"périod from May to July 1995.

Specific primary data collection work was conducted prmmpally at the three (3)
locations of wastewalter treatnicnt plants and their respective service areas, and the
1wo (2) locations of ﬁnal solid waste dlsposal sites and thcnr vicinity.

Thc.sc are the major project components of the fcasnbnluy study and hence the
prajects requiting environmental impact assessraent (EIAJAMDAL).

The three (3) wastcwater treatment p!ant Iocauon and the relalcd pro;ect aspecis are
briefed below. :

Pampang waslewater treatment plant~lo¢aled in Kel, Pampang, nearby the Sinasara
- Tallo river (arca of trcatment plant : 44 ha). - This is the treatment plant for the
coriventional sewerage system having its service area in the cily center, the central
service area (scrvice area : 435 ha). Population served in the year 2005 is about
130,500.

Maccini Sombata wastewater tecatment plant-located in Kel. Maccini Sombala, in
between the Jongaya canal and Jeneberang river (area of treatment plant : 29 ha).
This is the trecatment plant for the converitional sewerage system with ils service

~ arca in the southern part of the city, the southcm service arca (service arca : 162

ha). Papulation served in the year 2005 is about 71,000.

Leémbo wastewater ireatrient plant-located in Kel. Lembo, near Panampu canal
(arca of treatment plant : 6 ha). This is the treatment plant for the Jarge modular
sewerage system with its service area in the northern part of the city, the northern
service area (service area : 73 ha). Population served in the year 2005 is about
23,000,

The wastewaler uealrhent system used at all thesc three (3) locations is Stabitization
(Oxidation) Pond. Stabilization pond is a very simplc wastewater lreatment process
that requires no significant mechanical and electrical instaltations.

“The two (2) final solid waste disposal _locati(}ns and the related prbjéct aspects arc
“briefed below.
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The ex&snng Tamangapa final dtsposal site- located in Kel. Tamangapa near thc :

sotith eastern boundary of KMUP.

The existing arca of final solid waste disposat si_t'e is about 7 ha, which will be
expanded up to 32 ha, so that the usé of site could be continued until the year 2001,
Operation of this site is planned to be terminated by the end of the year 2001, The
cxisting operation of conteolled Jandfilt at this Tamangapa site is planncd to be

improved to scmi-sanitary landﬁll by msututmg leachate collocuon and its primary

treatment, .

-~ The pop:uialion scﬁcd in 1hc ycar 2001 is estimated at 1,130,000 with a scrvice
-~ ratio of about 8%. The corresponding quantity of solid waste collected would be

553 ton/day.

‘The Samala final dispo'sal site-located in Kel. Samata of Kab. Gowa beyond the
south castern boundary of KMUP. This is the future site located in the

- administrative region of Kab. Gowa (Kecamatan Somba Opu), the operation of

which would commence in the year 2002, with the closure of Tamangapa site.

- The area of solid waste disposal sito planned for the operation during the initial ten

(10) years (2002-2011) is 65 ha. Since the available arca of this Samata site is
about 168 ha, the operation could continue for a foreseeable future, well beyond
target year of the Master Plan of 2015 {more than 20 years). In consideration to the
location of this site beyond KMUP, project area of the Samata sotid waste disposal
project would inctude both KMUP arca and Kel. Samata and its surrotmdings of
Kab. Gowa, as appropriate, Samata solid waste dis'pc}s'al site is planned as a
sanitary landfill site, consisting of leachate collection and teeatment facilities.

The population served in the year 2005 is estimated at 1,360,000 with a service
ratio of about 98%. The corresponding quantity of solid waste collected would be
774 ton/day.

The priricipat environmental components of primary data collection are as follows :
Surface water quality -

Groundwatcr quality

Ambicnt air quatity

Ambicnt noise level

Terrestrial biota (fauna and flora)

Aquatic biota (fauna and flora) -

Geology

e
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6.3.2

6.4

R I

h. Traffic density . _
i. Socio-cconomy, culture and public health -

Tmpact assessment

The environmental impact by the projects was assessed with due attention to the

‘following factors, as pér the guidelines of BAPEDAL (No. Kep.056 of 1994).

. The number of people eipo;ed to the impact.

The extent of arca of spread of impact

The intensity and duration of impact

Other enviconmental components effected by impact
The cumulative nature of ifipact

The reversibility of impact

' “Composition of "AMDA'_L ‘Repotis

The AMDAL reports are comprised of two (2) independent components, one (1)
for wastewater management sector and one (1) for solid wasle management scctor,
wilh respect the relevant feasibilily study projects elaborated in the forcgone
section.

Each of the two (2)_componcnts of AMDAL report consists 6f three (3) sub
components, namely, ANDAL Report (Environmental Impact Assessment (EIA)
Report), RKL Report (Environmental Management Plan Report) and RPL Report

" (Environmental Monitoring Plan Report). Hence, a total of six (6) reports were

prepared.

Details of the AMDAL study could be referred to in the above reports.
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(2)

(3

4

Conclusion

The bacteriological water quaity deterioration in the Study Arca is widespread and
cacompasses all water bodies of groundwater, coastal water and inland surface
water.

The organic pollution level is very significant in the dratnage canals located in and
around the city centre. The dry weather flow in these canals is principally
comprised of graywater arising from human activitics. '

Ambient air quality deterioration is principally caused by vehicular emission. Air
poltution in traffic congested cily arcas scems to be significant.

An cnvironmental monitoring programme targetin g'b()lh waler and air quality is
rccommended to be initiated. Such a programme with monitoring at regular time

intervals is requited to establish the trend in time series change of cnvironmental
quality, and hence to implement the necessary pollution contfol measures, as

appropriate, in order to ensure the compliance with the concerned environmental
standards.
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Table 4.2a - Groundwater Quality Sampling Data-Panam pu Jongaya Channel-April 1993

4-31

(Rainy Scason)
3 Parameter Unit _ Location .
Ao to2lemasleal ons | ps | m7 | ps
Temperature {297 |94 [296 |299 |306 302 |00 |20
Tuirbidity Nu | 30 | 30 | 40 [20 [ 60 | 20 | 40 | 30
Colour peco | 50 ] so| 60 ] 40 | 90 | 30 | 60 | 50
Smelt A B B T + |+t + + +
™S on | o] o8z | ers| 240 | 212 | 045 | 058 | 058
EC mefen | 140 | 124} 151 | 280 | 425 | o9t | 114 | 116
pH - 175 | 76 74 | 75 73 | 12 14 75 |
cr gl o.14s]” ool o213} osie] osas| 0073]| o.02| 0004
NO3-N mgt | oon| ooi7| oota| ooss] 00| oom] oa3n| o6
& NO;-N mg/l 004 0006| 0003l o003s| 0021| o069 0063] 0036
NO4-N mg/ 0000} 0012] 0013 0015 0012| 0009 o0013| oon
$* mgn | 0008] ocos| 0007 0006| 0007] 0008} oon| coo9f
Salinity gn | o262| 0287 o03ss| 0932] 1s27| 0a32| 0184} 0.170] :
e wgt | 48 6o | s8 | a6 | 46 | a2 | 52 | 56 |
BOD mot | 284 | 263 [ 143 | 144 | 244 | 168 | 179 | 184
Cob mgn | s69 |s37 | 758 | 537 [oese feos |82 {414
FC Nostoomt | 76 |11 |60 }s2 |m2 |8 |ue |96
TC No/100 mt | 1200 1700 {1100 : 1400 1400 {1100 | 1200|900
Source - Moniloring Report on Groundwater Quality in the Suﬁounding Area of Panampu-Jongaya
" Draiiage Channel and Surface Water of Lower Jencberang River (Sept. 1993), Dircctorate of
%’% Rivers .




Source :

Table4.2b  Groundwater Quality Sampling Data-Panampu Jongaya Chdnnel-July 1993
{Dry Scason)
Parameter Unit | Location ,
i lea | e | pa | pia | pis | pis | pra | pig
“Temperature “C 312 | 309 {313 |314 |36 {a3rs | 313 | 308
Turbidity NIU 20 2.0 30 | 20 40 | 10 | 20| 20
Colour peco | 40 | 40 | 5o | 40 | 60 | 20 | 40 | 40
Smell - + + + + + +  +-_ v
TDS 2 100 {084 | 119 108 | 140 | 040 | 056 | 066
1rc mem | 199| 169 | 237 | 215 | 281 | ed9 | 114 | 133
pit s a2 2 paa |22 | s
o gh 0.176| 0.148] 0209] 0.190] 0249} 0078| 0098| o116}
NO3-N mg/l 0371} 0048} 0069| 0078] 008s| 0.305] 0924 0.228].
NO)N mg/t - | 0705] 0062] 0265| 0947} 0094} 0087 0086| 0.098
NOJN mgh | 0005| 0006| 0004 0004] 0.004) 0002| 0002| 0.005
§= mgh | 0009] oonf 0008| 0006] 0008] 0.008] 0609] 0.007
Salinity © gt o8| 0267| 0378| 0343] 04s0| o4t 0177f o210
DO mgft - {729 | 543 ) 650 | 657 | 657 | 634 593 | 536
BOD mg/l 2520 | 21.60 | 2130 | 2574 | 32.10 | 27.10 [ 2663 | 21.90
Hcop mgnt i | 1900 | 9164 | 6320 | 6636 |135.83 | 8532 | 94.80 | 66.36
FC No/i00mt |600 - 650 les0 600 |sso  Jeoo [s00 450
lic No/100 ml | 4000 ]6800 17800 |8200 |3400 . |3200 ]2800 | 3000
Monitoring Report on Groundwater Quality in the Surtounding Area of Panampu-Jongaya

Drainage Channel and Surface Water of Lower Jencberang River (Sept. 1993), Diroctorate of

Rivers
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Table 4.2¢  Groundwater Quality Sampling Data-Panampu Jongaya Channel-July 1993

(Dry Season)
Parameter | Cumt )  Location

I 312 13 14

Tempeature :C 312 - 309 313 314

Turbidity | NTU 20 2.0 30 2.0
TDS g 043 0.70 0.89 377
EC ms/cm 0.87 1.39 178 7.55

pH - 32 13 7.4 7.2
Ccr gl 0.076 0.132 0304 2031
Salinity gh T 00137 | 0451 0.304 1231
DO mght - 7.00 6.21 693 6.57
& ROD mgh 2247 25.26 21,60 2331
cop mg | 66.36 79.00 6004 | 7268

Soﬁrce . Moniwdng Report on Gmundwaitcf Quality inthe Surrounding’Afea of
* Panampu-Jongaya Drainage Channel and Surface Water of Lower Jencberang
River (Sept. 1993), Directorate of Rivess '



Table 43 (1)  Groundwater Quality Data-Public Health Division of KMUP (1992-1993) -

- Kocamatan

Kclurahan

z
e

Total Coliform

KMnOy4 Value
(mg/)

. Cl-

1 | Mariso

Kunjung Mac

(No.f100 m¢)

> 2400
> 2400
> 2400
> 2400
> 2400

153
C 153

(mg/)

Maltoanging

35400
> 2400
1100

Bonalo Rannu

> 2400
> 2400
> 2400

I T T T T B |

Mariso

> 2400
1100

> 2400
> 2400

- > 2400

Lette

> 2400
> 2400

0.316

2 Mm_ajang

Parang

> 2400

Mamajang Luar

> 2400
> 2400
> 2400

Mamajang balam -

> 2400
400

Sambong Jawa

> 2400
o153
> 2400

> 2400 -

> 2400

LI R |

Bara-Baraya

4
<3
<3
<3
> 2400
> 2400
> 2400

1.58

L)

wn
[ L
W

Maradckaya

> 2400
> 2400
> 2400
> 2400
<3
9
<3

A
L] L] L] 1 I,DI L]
~J

49

Machini

> 2400
©153
-9

> 2400

4. | Ujung Pandang

Mangkura

923
> 2400
> 2400

221

Note: - indicales not mcasurod

@



| .Table'4.3 (2) Groundwater Quali{jr Data-Public Health Division of KMUP _(19924 1993)

Kecamatan

Koturahan

o
©

Total Coliform
MNo. /100 md)

KMnOy4 Value
{mg/t)

S Cr
mg/l)

Wajo

Pattunuang

> 2400
4

<3
15

© 43

1 L} 1 i

Butung - -

> 2400
> 2400
> 2400

Melayu

> 2400

> 2400 -

43
23
23
24

Bontoala

Layang -

> 2400
> 2400
> 2400

21

9

15
21

b
oo
o

Lt
o

Ma). Baru

> 2400
> 2400
> 2400

23

> 2400
43

<3

[ T S S SR B MU T

Tallo

Kalukuang

> 2400 -

43

Rappo Jawa

> 2400
<3

15
9
<3

43

Rappo Kalling

> 2400
> 2400
> 2400
43
<3
<3
<3

Katvku Bodoa

> 2400
> 2400
<3
43

<3

11.06

" E e

150

Panampu

> 2400

" | Ujung Tanah

Ujung Tanah

T S T A i A T R R Y e S L E e bl i

<3
43

43 -

[T
U I IV YR
. ==

3

No@: - indica!_cs' not measured
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Table 4.3 (3)  Groundwater Quality Data-Public Health Division of KMUP (1992-1993)

Kocamatan

Kelurahan

No.

Total Colitorm
(No./100 md)

KMn04 Va!ﬁe
- (mg/Y)

-
(mg/f)

'Ujuhg Tanah -

Taharingan

> 2400
> 2400
> 2400
<3

20

93

240

Paningalloang

- > 2400
> 2400
> 2400

; Pamkkukan I

Pampang .

4
9

lO\-ta‘rn--‘n-

75

Karang Puang

43
<3

Tatnamaung

460
> 2400
23
- » 2400
> 2400

| Antaing’

> 2400
> 2400
> 2400
> 2400
153
> 2400
43
151
<3
153
<3

-
L R L T
P~

lul.l.lll

' Tamangapa

<3

Bangkala

1100 -

- Lni
L I T RV S R T
i =,

Kanwisi

> 2400
> 2400
> 2400
> 2400

153
> 2400
> 2400

1 L ' ¥

Bata

> 2400
> 2400
> 2400
93
X}

> 2400
> 2400

i
o oAl o o e
=]

LI R Y S ]

10

Tamalate

Mangasa :

el g e = g e e T T e L e e - Y g N P N e L R . s (L Y TR S R S

> 2400
> 2400
> 2400
> 2400
> 2400
- > 2400
> 2400

N

Nole:

- indicates not mcasured
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Table 43 (4) Groundwaier Quality Data-Public Health Division of KMUP (l992-1993)

Kocamatan

Kelurahan

No.

Totat Coliform | KMnOy valve

(No./100 m{)

(mg/l)

cr
(mg/)

- 10

Tamalate

Gunung Sart

153
> 2400
> 2400
> 2400 -

3.16

30

Kassi-Kassi

> 2400
> 2400

© > 2400
> 2400

- 460

> 400

~ 153

3ongaya

153

> 2400
: 210
- 45

> 2400
23
<3

Maccimi Sombala

© > 2400
> 2400
> 2400
> 2400
> 2400
> 2400

93
23
<3

Barombong

> 2400
> 2400
93

153

210

- > 2400
> 2400

11

'Biﬁngkanaya'

Tamalanea

> 2400
> 2400
- > 2400
> 2400
> 2400
> 2400
> 400

<3}

<3

Daya

> 2400
> 2400
<3
<3
450 -
- > 2400
93

Sudiang

<3

: | Bulurokeng

C> 2400
> 2400

Bira

> 2400

1100
93

> 2400
> 2400

oo

- indicates nof measuicd
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Table 4.6 Lower Jeneberang River Water Quality Sampling Data-Sept. 1993 (Dry Season)

Parameter Unit . lma(i@, _

IB- JB-2 B3 B4

Tempesature ‘C 28.5 205 | 295 300
Turbidity NTU | 20 10 | 10 05
DS g/t 30.85 1305 | 5.57 25.39

EC ms/cm 61.65 2629 | 1114 | 4675
pH . 12 1 |12 | 13
cr gt 19018 | 8043 | 3380 | 14.194
Salinity git 34.370 26.269 6.108 25.652
Do _ mg/t 6.47 6.54 5,98 5.86
COD : mg/ft 14318 105.86 9284 115.34

Source:  Monitoring Report on Groundwater Quality in the Surounding Arca of
Panampu-Jongaya Drainage Channel and Surface Water of Lower Jencherang -
River (Sept. 1993), Directorate of Rivers
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Table 4.7 Tallo and Jeneberang River Water Quality Data-March 1994 (Rainy Season)

Peamete © | Unit Location
o | Tallo®D)__| Jenchorang (R2)
Temperalete ‘c 294 294
Turbidity - NTU 220 210
Colowr * P1-Co 1340 1380
Smell _ Nommal = | Nommal
™S mgt | 140500 192.0
EC | myem 2806 | 038
pH - 73 6.9
Ca - mglt 1098 1481
Mg I mgft 741 ' 906
Fe - mglt 0491 0372
Pb g/t 0095 0.146
oSt mg/t o d
Cu mgf! 0015 0.006
Zn - mg/l 0.146 0.036
Mn g/t 0007 0.017
o mglt | ospA10° 74.62
NOsN mg/t 0.070 0.062
NO-N mg/¢ 0.010 0.025
S04~ mg/t 9.62 13.62
PO | mg/t 0380 0.174
NH4N ' mg/t 0004 0.004
Satinity Yt 9.107 0135
Do - Comglt 7.29 1.09
BOD | mes 5.68 568
COD | et 3792 $9.82
- |FC | Nosi00me a4 Cs14
B I No/t00me | 4500 5200

 Sowrce:  Kajian dan Pernetaan Kualitas Air Pada Muara Sungai Sckitar
C © Kawasan Pasitai Sulawesi Selatan, March 1994 -
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Water Quatity Standasds for Potable Source

Table 4.11

B ' ‘ Maximum Conltent

No. . 5 Parameter Unit _Classification-A | - Classification-B
I PHISICAL : : ' s

} Temperature 0 Nornial - Noma!
2. [} Colour Pi-Co 50 '

3 Smell - : .5

4 Taste . : No Taste

5 Turbidity mgft Sikr 25

6 |ms mg/t 1500 1500
. | CHEMICAL r

T {pil - 65-85 5-9

2 Calcium {Ca) mg/l 200

3 Magnesiom Mg mgft 150

4 | Barum ®B2) ‘mg/t 0.5 1

5 Soluble Iron (Fe) mg/! 1 5

6 | Manganese (Mn) ‘mg/t 0.5 05
7 | Coppet (Cu) mg/t 1 1

g8 | Zinc @n) ‘mg/! 15 - 15

9 Hexavalent Chrominm (Cr*) nig/! 0.05 0.05
1¢ | Cadmivm ) mg/t 0.01 0.01
11 { Total Mescury (Hg) mg/t 0.001 0.001
12 |lead (Pb) mg/t 01 0.1
13 | Arsenic (As) mg/! 0.05 0.05
14 | Seleniom (S¢) mg/t 0.1 0.1
15 | Cyanide (CN?) mg/t 0.05 0.08
16 | Sulfide (59 mg/t - -
17 - | Fluoride (F) mg/t L5 LS
18 | Chloride (<) mg/t 600 - 600
19 | Suifate (S0 mgff 400 400
20 | Ammonia Nitrogen (NHaN) mg/! - 0.5
21 | Nitate Nitrogen - (NO3-N) mg/l 10 10
22 {Nitrite Nitrogen (NOz-N) mg/t - 1

23 | Permanganate Valuo : mg/tPMa04 10

24 | DO mg/t

25 |BoD mg/t 6
26 | COD . mg/t {U
[T | MICROBIOLOGICALL -

1 Focal Coliform ~ No./100 m{ Nil 2000

2 - | Total Coliform No./100 m! - Nil 10,000
Note:  Classification-A is for direct potable use

Classification-B is for potable waler sourée
Source ; State Minisiry of Envifonment R
Decroe-02/MENKLH/1/1988, dated 19 Janvary 1988
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“Table 4.14  Ambient Air Quality in Ujung Pandang

No. Location  Polution Level (ppm) ]
_ L CO SOz
I[Kawasan Pasar Sentral 50.50 0.28
2 Terminal Panaikang 75.60 0.35
3])1. Jenderal Sudirman 2230 0.15
4|11, Mesdjid Raya 3250 0.20]
5|J1. Urip Sumoharjo - 4030 0.18
6|)1. Tinumbu 44,70 0.21
711 Cendrawasih 38.70|. 0.16
8]). A.P. Pettazani - 28.20| 0.18]
9)J1. Sultan Alaudin 41.90 0.15
10)J1. Tarakan §8.50 0.13
11}Ji. Nusantara _ 15.30 0.13
12]J1. RE. Martadinata 15.00 0.13
1331, Riburane 9.70 0.10
14|Kompleks Pelabuhan 12.50 0.13
15]3. Semba Opu 22.00 .18
1631. Batua Raya 9.40] 0.06
17{Ji. Daeng Tata . 12.00 0.06
18]J1. Galangan Kapal 12.50 0.08
~ 19|Perumnas '_ 13.00 0.08
20|Kampus Unhas Raya 8.00} - 0.01

Source : Penelitian Lapangan Ambo Upe and Nisbianti 1993
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Table 4.16 . Cases of Water-borne Diseases Recorded in Public Health Centres in KMUP-1988 to 1993

No. Name of Disease “""‘ 988 | 1989 1990 1991 1992 | 1998
'_1 Diarrhea | 41,03$ 44,258 ‘;j,ss'? 39,179 49,9'41 47-.19?

2 Typhoid_ 216 _ 6.095_. 656 | 48 | 479
alcnicken Fox. _ . 534 424 487 | _
4{varicelia (Small Fox.) ~ ~ 1,691 . 5,114 _ 16
5|Dysentery B 1,863 o _ B 1,751
6{Cholera - 39 90 | 85 42 | _ _
7 |Skin Diseases _ ’146,993 _ :11'4,555 W 125,573

Source : KMUP Dalam Angka 1988 to 1992
Kantor Statistik- KMUP 1993
Kantor Dinas Kesehatan KMUP 1988 to 1993
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Tabl¢ 4.17 n anironnacnla! Regulations of the Government of Indnncsia_

GOVERNMENTAL REGIULATION

Regulation Number 20, 1930 on Water Pellution Controt

2 |Regulation Number 35, 1891 on River

3 |Regulation on Demestlc Investment to Bulid the Limited Corporation for the Dangerous and
Polsonous Waste Industrial Disposal Service Site In Cileungsi - Bogor West Java -

4 |Regulation Number 51, 1993 on Epvironmenla! lrmact Analysls

] PRESIDENT IAL DECREE _

1 [Dociee - 23 1930 on Gor.trollmg Board of Environrmn!al lmpacl L

2 |Décred - 1, 1992 on Management of Tourlsm Sits of Borobudur Temple and Praﬂmanan To mp!e t
and the Local Environmental Control

i [DECREE OF THE STATE MINISTRY OF ENVIRONMENT

1 IDeocree - 49MENKLW6!1987 on the Guidance of the Impont |npact Determination and Appendix -

2 [Dectas - SOMENKLH/E/1957 on the Guidance of the Important Environmentat Impact and Appendw

3 [Décres - 51/MENKLH/6/1987 on the Guldance of the Evaluation Sludy Arrangement of
Edvironmontal Impadt

4 . |Dacree - SZMENKLW&HQB? on the Deadline of Evaluallon Study Arangement of Envimnmen!al

- |ipact

5 |Decreo - 53MENKUH/6/1987 on the Gu!dance of the Structyral Membershlp and Work COmmIslon

6 |Letter No. - 03/SE/MENKLH/6/1987, on the Procedural Pravention of Polution and Destruction
Cases of Eavironmant

7 . |Decroo - 02/MENKLH/1/1988 on the Guidance of Environmental Standard Quality

8 [Docres - 03/MENKLH/11/1991 on the Wastewater Quality Standard for the on Golng Activily

9 - IDaceos - 10/MENLH/3/1994 on the Cancellation of the State Ministry of Population and Environmen,

- |Decroe - 49/MENKLH/E/1987 up lo Doacrese - SI/MENKLH/E6/1987

10 |pocroo - 11/MENLH/3/1994 on the Type of Business of Activity which are Compuisorily Completed
with tho Ana%ysls of Environmental Impact (AMDAL}

11 pecres - 12/MENLH/3/1994 on the General Guldance of the Environmental Development Efforls
and Environmental Obsarvation

12 |Decree - 13/MENLH/3/1994 on the Gu!danoe of Structural Membersh!p and Oparational Committee
of AMDAL

v |DECREE OF THE STATE MINISTRY OF INDUSTRY

1 |Decres Letier of the State Ministey of Industry No. 148/14/Sk/4/1985 on the isolation of Polsonous
and Hazardous material In lodustrial Company

2 |Decres Letter of the State Ministry of Industry No, 20/WSK/1/1986 on Task Scope of Industrial
Daparimant In Controliing Industrial Polution of Environment

3 |Docres Letter of the State Ministry of Industry No. 134/M/SK/1988 on Preventing and Overcoming
the Poilution as the Resuit of Industrial Business Activity to Environment

4 Deacres Letlar of the Stata Minlslry of Industry No. t354/SK/1688 on the Formation of Commislon
Center for Analysis Environmental Impact (AMDAL) in the industrial Department

V |DECREE OF THE STATE MINISTRY OF INTERNAL AFFAIRS

T IDocres of the State Minlstry of Internal Affalrs No.28/1992 on the Guldelines of tha AMDAL
Operation for Foreign tnvesment Project in the Reg!ons :

2

Decres of the Stale Ministry of tnlernal Alialrs No.33/1992 on the Guidelines of Arranglng Reg!onal

Regulation of the Spatia1 Plan tor Provinces and the General Spatlal Plan for Regenclos




 Table4.17(2)  Environmental Regulations of the Government of Indoncsia

Vi {REGULATION OF THE STATE MINISTRY OF HEALTH
1 |Regulation of the State Ministry of Hoalth No.157/MENKESPER/IIVI990 on Analysls of
Environmental Impact of Pharmacy Industry o
2 |Regulation of the State Ministry of Health No.41 S/MENKESPERIN/1990 on tha Requirements and
"[Supervision of Water Guality o o : :
3 {Reguialion of the State Minlstry of Heakh No.477/MENKESPERN/1990 on Analysisof _
Environmaonlal impact of Health Laboratory : ' C _
4 |Regutation of the State Ministry of Hoealth No.512MENKES/PERX/1990 0n Analysls of
_ Eovironmental Impact of Hospitals . S .
5  {Regulation of the State Ministry of Health No.061/MENKES/PER/1991 on the Health Requirerments.
of Swimming Paois and Public Bathing. o .
vii |DECREE OF THE STATE MINISTRY OF TRANSPORTATIQN
1 [Decros of the State Ministry of Transporiation No. KM.86/1990 on the Qil Polution Prevention from
Ship ' _
viti |DECREE OF THE STATE MINISTRY OF MINING AND ENERGY.
1 |Docras of the Ministry of Minlng and Enargy' No. 1158/K/008/M.PE/1989 on the Operational '
Stipulation of Environmental Impact Analysls in Mining and Energy _
2 Dpacres of tha State Ministry of Midlng and Ensrgy No. 523.1/201/M.PE/1993 on the Technical
Guidanco of Environmental Presentation inforration Arrangement and Environmental Management
Plan and Environmental Sutveying Plan for Mining Exploftation of C-Classiication Minlng Materidl-
. |DECREE OF THE STATE MINISTRY OF AGRICULTURE
1 |Decros of the State Ministry of Agriculiure No. 362/Kpls/TN-120/5/1990 on the Stiputation and
Oparational Procedure of the Licancing and the Businoss Regisiralion of Animal Husbandry
X |REGULATION OF THE STATE MINISTRY OF PUBLIC WORKS
1" [Ragulation of the State Ministry of Public Works, No. - 45PRT/1990 on the Water Quality Conlrol ln
the Water Resources
Xi: |DECREE OF THE GOVERNOR OF DKIJAKARTA

Docros of the Governor of DKIJAKARTA | L |
No.-45/1992 on the Stipulation of the Wastewater Process with Dralnage System In the Region of
JAKARTA Municipakity _ -

Source : Himpunan Peraturan Dibldang Lingkungan Hidup, Ponerbit GV. Eko Jaya, Jakarta (1994)
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Table 4.i18(1)  List of Actlvities Requiring Environmental Irpact Assessment
| NO. YYPE OF ACTIVITY SIZE .
C 1 | MINING AND ENERGY SECTOR '
1. Mining area during exploitation, phase for production of : >= 200 ha and/or
* Coal >3 200,000 tohfyr
* Primary otas >= 60,000 tonlys
* Sacondary otes >2100,000 tonfys
* Non metsllic minetals, sand and gravel (Golongan C) >= 300G m3fyr
* Radioactive malterals, induding rrining, prowssﬁng end punhcat»on :
2, Transmission lines > 150 KV
3. Elsclicity generating stations : diesal, gas steam and oomblnad cycla  |>= 100 MW
4; Hydroolscldic generating stations of all types and sizes, except mini '
hydro 'and diréct curent typos :
5. Geothermat electrcily generating stations >i 55 MW
6. Other typas of eleclricity gensrating stations = 5 MW
7. Ol and gas explojtation :
8. Oil and gas processing (réfinery) >= 25 ki
9. Ol and gas pipolines
I [HEALTH SECTOR
{. Class A hospital
2. Other hospital which are equivalent to Class A orClass |
3. Other hospitals . >= 400 rooms
4. Hospitals with {ulicomprehensive speaahst sanvice
5. Phanmmaceutical industry faciliiés producing basle drug materals
Il [PUBLICWORKS SECTOR
1. Construction of dams of embankments Helght >= 16 m or
o : impounded area >= 100 ha
2. lrdgation area davelopment lrigaled area >= 2,000 ha
3. Tidal swamp area development Atea >= 5,000 ha
4. Coastal piotection in large cities Population >= 500,000
5. River Improvenent works In large cities Populalion »= 500,000
8. Canalizalionflood control faciliies In farge citiss _ Leng'h >= 5 kmi of width >= 20 m
7. Canalization other than ilom 8 above (coastal areas, swamps, sle.) Length »>= 25 km or width >= 50 m
8. Construction of toil roads ard fy-overs :
9. Highway construction Length = 25 km
10. Asterial and collector road construction and up-gradmg outside of largejlongth = 5 km or area >= 50 m
- cities or metropolitan areas
11. Garbage disposal using incineration »=800 ton/ha
12. Garbage disposal using controlled tandfill or sanitary tandfill system »>=800 torvha
13. Garbage disposal using opan dumping systems »>= B0 torvha
14. Drainage system using canals In large cifiss and matropolitan areas  |Prdmary canal longth »>=5 km
15. Wastowater treatment : ] .
* Constniction of wastewaler trealmsant facilities in urban areas Area >= 50 ha
* Construction of sewelage Sswvice area >= 2,500 ha
18. Systems for withdrawa! of water from lakes, rivers, springs of othar Withdrawal >= 2 m3'sec
watef sources .
17. Public housing and settiemenl construction Area »= 200 ha
18. Urban renewal projects Area>= Bha
19. Construction of multi-storiad and apariment buildings Heslght >= 60 m
IV [AGRICULTURE SECTOR
1. ShAmp/fish cultute Area >= 50 ha
2, Developmeant of rice fields in lorested areas Area »= 1,000 ha
3. Plantalions “|Area 3= 10,000 ha
4, Cash crop farms - |Area >= 5,000 ha




Table 4.18 (2)

Lisi of Activities Requ{lihg Environmental Impact Assessment

TOURISM SECTOR

1.
2.
3.
4.

Hotels

Golf courses

Rocreational parks -

Tourisrm resort atreas or states

Size »= 200 rooms of aréa >= 5 ha

>= 100 ha

Vi

TRRNSWGRAT]ON AN'D FOREST RESETIIEMENT SECTOR

1.

_Proposed !fansmigrauon sett.emenl conslruction

Note :

General lransmlgratron types

Primary activities : food ¢iops and/or p!anlabons _

Scops of study o cover entice SKP (Satuan Kelompok Pemukinan)

Area > = 3,000 ha

Vil

INDUSTRY SECTCH

WO N DS W N -

18.

. Cament (rmade through préduction of eément clinker)
. Pulp and paper industry

. Chemicat fertilizer {synthetic}

. Patrochemical industry

. Stesl smelting

. Lead smelting

. Copper smelting

. Alumina production

. Blended steel smelting

. Aluminum ingot production

. Production of metal pellet and sponga products
. Production of pig lron

. Production of ferro alloys

. Industrial estates

. Ship-Building

. Alrerait preduction

. Intograted piywood production

Production of weapons, munitions explosives

1@, Baltery production

Vessela >= 3,000 DWT

Including assoclated facilites,
such as glue production

Vill

COMMUNCATIONS SECTORS

R N RS

. Railway construction and associated faciliios
. Subway construction
. Construction of Class |, Il end lil harbors end assoclated faciities

Construction of special pors

. Coastal reclamation projects

. Martina dredging

, Port handing areas

. Arrpons and assoclated faciliies

Longth > = 26 km

Area >= 25 ha
Volume >= 100,000 m3

TRADE SEGTOR

1.

Tradmg!shopplng cenlars {rolatively concentraled)

Area »= § ha or building area >=
10,000 m2

DE!'-ENSE AND SECURITY SECTOR

1.
2.
3.
4.

Conslriiction of munitions steraga facilifes

Construction of naval basss

Construction of alrforce bases

Construction of battlefield training centres/shooting rangos

Clagsss ABC
Clagsos A,8,C or equivalent

Atea >= 10,000 ha
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Table 4..18 (3)  List of Activitics Requiring Haviconmental Impact Assessment

| NUCLEAR ENERGY DEVELOPMENT SECTOR

1. Nuelaar reactor construction and opeoration
* Enaigy production reactor
* Reseaich reactor
2. Consliuction shd operation of non-reactor nuclear energy facitities
* Nuclear materals fabrication
* Radicactive waste treatment facilities
* Radiation source materials
* Radiolsotopa production for all tacilities

5= 100 KW

Preduction >= 60 fue! elements/yr
All facilitios S
Sources >= 1,850 TBq (5000 Ci)

FORESTRY SECTOR

t. Salan park construction

2. Zoo construction

3. Forest concesslons (HPH)

4. Sago paim forast concessions (HTI)

5, Industriat forest concessions

8. Establishmeént of parks, including : national parks, natute
reserves, hunting pieserves, marine parks, wildlife pressrves,
biosphere presarves

> = 250 ha
>=100ha

X

TOXIC AND HAZARDOUS MATERIALS MANAGEMENT

1. Construction of toxic and hazardous {B3) waste trealment faciiities

INTEGMTEDMULTISECTOR&L ACTIVITIES

Businesses and activities comprised of related activities in singls
ocosystem lypé which each require an EiA, and which are under the
authority of mota than ona government agancy.

Source : State Ministry of Environment - _
Docree-t1/MENLIYG/94, daled 19 March 1994
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