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ABSTRACT

BAPEDAL, The Environment Impact Management Agency is responsible for the air pollution control. In
addressing the air pollution BAPEDAL launched the "Blue Sky Program®. This program consisis of wo
components, air pollution from the mobile sources and the air pollution from stationary sources.

For mobile sources the Blue Sky Program aims at curbing air pollution in urban areas. The first target
areas are four major cities in Indonesta namely Jakaria, Bandung, Semarang and Surabaya which try to cul the
smoke emission. Also in this program plan is made 1o expand the use of CNG for city public fransportation, the
application of catalyiic converter, encourage the application of cleaner fuel such as unleaded gasoline.

For the stationary sources the program will focus on four main activities Le. pulp and paper, coal fired
power planis, cement and steel industries. Under this program emission standards and monitoring guidance will

be developed.

I. INTRODUCTION

Iidonesia is ope of the developing countries that
has sustained high economic growth. It is estimated
that for the next twenly five years the Indonesian’s
GDP annual growth rate is expected to average aboul
6%. This growth is supported by manufacturing sec-
tor which is expected to grow at % o 11% annually.
This economic expansion and the population increase
will lead to the mpid growth in the energy consump-
tion and production in transport, industry, power and
household sectors.

It is obvious that such scale of development will
be associated with and increasing environmental im-
pact, Additionally, the utilization of more coal in elec-
tricity genemtion in the coming years will consi-
demably increase the intensity of the precursor
cimission to the atmosphere.

Air pollution is the most imporant environmental
izsue as=ociated dircctly with the energy consump-
tion. As stated before the increase of the energy con-

sumption mainly related lo development in industrial,
transportation, and power seciors. Air pollution has
been recognized as one of the importanl environmen-
tal problems from the development of the energy sec-
tor in Indonesia.

II. FOPULATION

With a population of about 180 million, Indonesia
is now the fourth largest country in the world, lollow-
ing China, Indin and the USA. Demogmphic change
appears 1o be following a pattern similar to that of the
developed countries. These changes, including a sig-
nificant decline in fertility mies and the mpid growth
of the urban populaiion.

From 1970 o 1988, while the monality rale was
being cut nearly in hall (from 17.3 deaths per thou-
sand to 9.1), the fentility mte declined even [aster
{from 41.4 births per thousand to 28.0), As a result,
the overall population growth mte fell from 2.4% per
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annum in the late 1960°s 1o 1.8% in the lale 1980's, 1o
an estimated 1.6% today.

Indonesin’s population is not evenly distributed.
Java alone, which has only about 7% of the land area,
accounts for nearly 60 percent of the total population.
This results in a population density of shout 815
people per square kilomeier. By the end of the de-
cade, population density is likely 1o exceed 900 and,
by the year 2020, the number of people per square ki-
lometer may be over 1,100, However, in the outer is-
lands it is distinctly lower 77 in Sumatm, 65 in
Sulawesi, 17 in Kalimantan, and only 4 in Irian Jaya.

IIl. ENERGY

The increase of population and the change of way
of life due to urbanization and the rising standard of

living of the population will increase the demand of
energy. For example, the demand for electricity is ex-
pecied 1o increase by a facior of 13 over the next 25
years. Especially in Java, although its area only 7% of
the 1otal Indonesian land nrea but 607 of the wotal In-
donesinn population live and most of the indutrial ac-
tivities located, the envimnment will experience a
heavy pressure as the result of the increase of encrgy
comsumplion,

The domestic demand for energy has grown very
mpidly over the past 25 years, avermging nearly 7%
per annum in the 1980°s, although at the present level
the encrgy intensity is still relatively low, The combi-
nation of economic growth, the changing stucture of
the economy and the backlog of demand from both
industry and households means that energy demand
will grow even faster over the next several decades-

Tabel 1. Total population (in thousands)

1870 1980 1990 2000 210 2020
Java 76.086 21271 106,919 120,902 134.045 145.741
Sumata 20808 Em7T 35232 43.981 51 087 57 B33
Kalimantan 5155 ET23 5,059 11,402 13606 15,757
Sulawesi B.527 10,400 12.347 14.151 15 B&E3 17.304
Oihers BE32 11.073 13576 18077 18418 20,424
Indonesia 115,208 147062 178233 206513 233018 257.058
Source : World Bank
Tabel 2, Urban population (in thousands)

1980 | (Wjof | 1960 | Mol | 2000 | Mejof | 20M0 | (%ol | 2020 | (N)ol

Urban | Tolal | Urbam | Total | Urban | Total | Urban | Total | Wrban | Total
Jmva 22.026 252 | arEa my | 2N 436 | 6573 E1.2 | 8a727 581
Suwmaira 5.480 198 8579 264 | 13893 MG | 18388 | 3|00 | 23042 3s8
Kakimantan 1,447 2.4 2513 27 A643 320 4 B33 354 B.045 384
Bulmvesi 1.654 153 2808 234 4228 288 5 S5B 353 TO15 | 405
Othais 1.485 123 2606 182 g7 227 5075 27.8 5aTe e §
Irdoresa 2996 | 224 | 551 Jog | TA.2m2 arg (102457 44.0 [127.207 | 495

Souwrce | World Bank
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increasing nearly 3-fold in the 1990's, and is esti-
maled 14 fold by the year 2020,

The expected rapid growth consumption and pro-
duction of energy has important implications for the
environment. The use of petroleum fuels, mastly by
transport and industry, is concentrated in urban areas
and constitutes a major factor in detenioting ambient
air quality of Indonesia’s major cities. In addition to
this, a shift from oil to coal such as the use of coal for
power generation adds the pressure to the environ-
ment.

IV. TRANSPORTATION

Air pollution is the most important environmental
issue associated direcily with the energy consump-
tion. As stated before the increase of the energy con-
sumplion mainly related to development in industrial ,
transportation and power sectors. The number of ve-
hicles increase rapidly in Indonesia. Fuel use for road
transport is projected (o increase by a factor of 2.1
times the 1990 level by 1998, 4.6 times by 2008, and
9.0 times by 2018 for Indonesia as a whole. Studies
showed in major cities such as Jakaria, Semamng the
transport sector is the dominant contributor o air pol-
lution.

V. AIR QUALITY MONITORING

On o pational basis, the Meteorological and Geo-
physical Agency (BMG) operates a network of 18 air

moniloring stations located as shown in Figure 2. The
BMG network is co-located wilth metearological sia-
tions has been opemting since 1976 but the majority
have been operational since the early 1980's. Also,
with the exception of the BMG Headquarers station
in Jakarta, which measures TSP 502 and NO2, all the
olher siations only measure TSP,

The most extensive and longest operating ambient
air monitoring networks are located in Jaknna, where
along with the Ministry of Health (MOH) and Center
for Urban, Environmental Research and Devolop-
ment-Jakarta (DKI-KPPL) and BAPEDAL (PUSAR-
PEDAL) operate a total of 23 stations as shown in
Table 6.

In addition, several shorl term air qualily monitor-
ing studies have been done in Indonesia related to a
specific sector, such as transportation, or as an indica-
tor of potential air quality problems in selected cities.

The measurement methods by vanous agencies are
based on the WHO methods as listed in Table 6.

¥I. THE JAKARTA MONITORING
NETWORK
The first BMG site was sef up in 1976 and has
been opemting ever since. The pollutans measured are
502, MOx and TSP. Once for 24 hours measurement
is made every sixth day measurement of 03 staried af

Tabel 3. Projected fuel consumption In Indonesia

Linit 1980 19598 2008 2018 1990-58 | 1698-08 | 2008-18
Gassoling rillin ki 6.2 120 28.5 552 g9.8% B.1% 6.E%
ADO+IDOFO Fillign kl 178 324 0.0 1644 T8% 2.5% T.5%
Kerosono+LFG million ki 7.5 103 15,2 225 4.0% 4.0% & 0%
Natural gas BCF 037 10351 1330.7 17063 16.6% 2.5% 2.5%
Coal million lons 64 194 643 168.2 14.8% 12. 7% 10.1%
Wood million tons e 8.5 201 358 11.3% 89.0% 5.9%
Bagasse Million tons or 1.4 27 a6 BT% E.9% 2.9%

Sowee | Woarld Bank
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this site in October 1992 providing 15 minutes aver-
ages on paper owlput from the analyser, These are
processed and recorded manually as hourly averages,
The method used is chemilumescence and calibration
by standand gas provided by the manufacturers, Envi-
ronment SA.

The remaining six BMG sites started operating in
198(/B1. They were closed down between 1988 and
1990, started operating again in 1991 and are conti-
nuing at the present time. At this six sites only TSP s
measurcd, the sampling poinis are about 1.5 m above
the ground and once for 24 hours measurement is
made every six days,

Two of the four MOH sites are operaled by Eco-
logical Health Research Center (PPEK) and contrib-
ute 1o the United Nations Global Environmeni
Monitoring System (GEMS). The pollutants usually
measured al these sites ane 5072, NOx and TSP, Meas-
urement averaged over 24 hours are genemily made
every six days. These siles have been operaling since
1979,

KPPL has operated air quality monitoring sites in
Jakaria over a long period. Over the years the siles
have changed and it was only from the early 1980°s
that a consistent set of data was available. The pollu-
tnnts measured are 502, NO, NO2 and TSP. At three
of the sites instruments are permancnily installed and
24 hour measuremenl is made every eight days. The

other eight sites work on a regular cycle. Measure-
ment is made at four sites on one day and the next day
the instruments are moved 1o the remaining four sites
where a further set of 24 hour measurement is made.
The sequence is repeated every eight days. Depending
on the availability of funds, measurement is made for
only eight 1o ten months each year, usually starts in
June. Calibration for $O2, NO and NOZ2 is by stand-
ard solution and is carried out every three months.

BAPEDAL air quality monitoring was set up in
mid 1993, This station equiped with Automatic Con-
tinous Moniloring and measures severall parameters
such as NOx, 50x, CO, HC, TSP and pH.

VII. REGULATION

There are two basic laws that cumenily used to
control air pollution in Indonesia. The first one is the
Indonesin enacted Law Mo, 4, 1982, which is The
Basic Provisions for the Management of the Living
Envimonment, which provides the umbrella for the
government regulations and ministerial decrees re-
garding the management of the environment in the
country. Under this law a ministerial decree on envi-
ronmental standards had been issued in 1986 which
established among others the national ambient air
quality standards as well as the geneml emission
siandand for stalionary SoUrces.

Tabel 4
Projected alr emissions of transport fuels ( million tons)
1990 1998 2008 2018
Hydrocarbons G7.56 205.40 450.30 wrRe
Carpbon monoxde 151.28 A1T.20 a85.40 1,346.88
MNitrogen cxdes 79.88 167.70 IET.BS Ti2.08
Sultur oxides 1884 41.ED g1.20 17664
Suspanded paniculate 12.40 26.00 5700 110,40
Lzl 248 5.20 11.40 22.08

Zowrce | YWorld Bank
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Table 5. Measuremen! methods used in Indonesia

Mo, Paramater Analysls mathod
1. Sulfur ditde Fararcsandine method colleciad in midget impringer
2 Carbon monodde Detector tubs method (i.e. Drasger tube)
3 Mitrogen coodes as MOz Saltrman method collscted in midgel impringer
4, Crodani as Oy NEBR] method collected in medgat impringar
5. Suspended particulales Gravimetric high volume sample
Table 6. Alr quality menitoring network In Jakarta
Station No. Period ol operation TSP S02 NOx HC co Motals
BMGE 187&-Present - ‘ "
BMGZ 1880-87, 1881-Present -
BMGE3 1980-87, 1991-Present g
BMG4 1880-87, 1891 -Fresant .
BMGES 1980-85, 1981 -Presani =
BMGE 1880-87, 1881 -Presant -
BMGT 1000-87, 1901 -Presant -
PPEK 1675-Presant - - o
FPPEKZ 1578-Prosent = - -
BETLY 1860-Prasent " x "
BKTL2 1891 -Present . - -
PELY 1682-Present B S 3] =
PaLz 1852-Present A . - '
P2L3 1921-Presant = = . 2
FzL4 1583-Presant - ” o ¥
PILE 1085-88, 1542 o o 2 -
P2LE 1965-88, 1982 . . - .
FILT 166E-88, 1652 o B S "
PaLa 198E-88, 15492 = o 2 o
P2 1883-Prosant - o = -
P2L10 1083-Present p . . :
PN 1983-88 - x <
'F;L‘l! 1983 Present . » -
FaL13 15983, 1504 o g :
PaL14 1683, 1584 . . 4
P15 1883, 1984 * " a
P2L16 1683-85 = . .
PaL17 1983-85 = = "
BAPEDAL 1893-Prasent . * = 2 E
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Figure 1
Air quality stations - Jakarta
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The second is the Indonesian Law No. 14, 1993,
which provides the umbrella for the traffic regulation.

creed by the State Minister for the Environment/Head
of BAPEDAL.

This traffic law contains provision for the control of

exhaust emission from wvehicles. Under this law
emission standards for motor vehicles have been de-

Tabel 8
Draft national amblent alr quality standards

it bt Tima of Standards

Table T measurement
Hatlonal amblent alr quallty standards Sudfur dioxide 1 hour SO0
&4 hours 300
Parameler Time of Standards 1 year 80
measurement | (ug/m’) Carban monoxides 1 hour 30,000
Sultur decioda 24 hours 2E0 8 hours 10,000
Carbon manoxides 8 hours 2,280 Mitrogan dioxides 1 hour 400
Nitrogen cxides 24 hours g25 24 hours 150
Ozone 1 hour 200 1 year 100
TSP 24 howrs 0.26 O3 1 hour 160
Lead 24 hours 0,06 Susponded 24 hour 230
Hydrogen sulfide 30 minutes 24 particulates 1 yoar 20
Ammonnia 24 hours 1,360 Lead 24 hours 2
Hydrocarbon 3 hours 160 Hydrocarbon 3 houirs 160

Source . Tha Decres of the Stxle Miniier fof PopulaBon and

the Emaronmant o, 01868,

Remarks: These valus lkave been dolsrmined bassd on the
leadng atmesphaic condition, Le. temperatr 25 C,
and 1 atmosphete

Tabel 9
Motor vehlcle emission limit
cos HC*
Fuel SEmoke =
WVehicle type el type ) Gbind
Motor bacycla 2-stroke Gasoling (Ocianes8T) 45 3000
Motor bicycle 4-stroke Gasokne [OctanesBT) 4.5 2400
Vehicla Gasolng (Dctane>BT) 4,5 1200
Yahicia Deesel [Cetane»dS5) 50% Basch
(diam 102 mm)
of 25% opacity
Vehicle Ciesal (Catana>45) 50% Bosch
{diam 102 mm)
or 25% opacity

% Measured af iding conditon
{** Measured al tres accelaration
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