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2.1 GENERAL CONDITIONS

2.1.1 TOPOGRAPHY

GKS Region is divided into 3 topographic areas; low plain area, rolhng hills and moun-
tain aveas as shown in Fig. 2,11, :

The low plain areas with a height of less than 25 m above sea level, are located in the
river hasins {Bengawan Sata, Brantas and Lamon Rivers). These areas include the centre
of Lamongan, the centre to north of Gresik, the wliole of Sidoarjo, in and around

WIND AND RAINFALL

Thé northerly monsoon, which prevails from MNovember to February, is responsible far
the heavy rain during the wet season. The southeast tradevvinds maintain aslightly cooler

“dry season by carrying milder air from the Australian continent. Wind velocity normaily

Moijokerto and Bangkalan cities, and most of Surabaya city, Qutside the towns the areas -

are mainly used for rice production, except for the coastal areas of Gresik, Surabaya and
Sidoarjo, which have tidal influence and are used for fish and salt ponds,

The rolling hill areas {elevation between 25 m and 300} are located to the north and
south of Lamongan city, the norih of Mojokerto city and south-west of Gresik city, the
central area of Kabupatan Bangkalan and the south-west of Surabaya city. These areas
afforct little opportunity for crop cultjvation due 1o the lack of water, and are unused or
used for forestry, hushandry, mining, etec. :

“The mountain area in GKS Region is to the south of Mojokerto, where it rises up to the
peak of the Boklorahabuh mountain [EL = 2,208 m).

Observing the topographical conditions in the city of Surabaya from the 50 ¢m interval
contour map, Fig. 2.1.2,, the following significant points are found;

The alluvium from Kali Surabaya forms a very large plain with little difference of
height except for the tongue shaped terrace located in the western part of Surabaya.
The atiuvial area is less than 1.0 m above the sea and covers most of the eastern and
northern areas. These conditions cause floeds and drainage problems in the city, and
are also an obstruction to the development of the low laying area.

The major trénsportation axis in the north-south diréction, Surabaya to Malang, is
focaled on the linear terrace with a height of more than 4.0 m above sea level. The
geologicat condition is comparatively good,

in the western terrace, new housing is currently rapidly developing but according to

information, the geological condition of this terrace reguires care for urban devetop- -

ment due to ground cracking in the dry season. Rainforced foundation with 2to bm
piles is required for housing construction.

2.1.2 SOILS AND GEOLOGY

The soils in the region can be divided into 7 categories as shown in Fig. 2.1.3. Alluvium
is deposited widely along the major rivers {Bengawan Sa!a, Brantas, Porong, Lamonag}

and agricultural use is common with irrigation. Surabaya, Sidoarjo, Mojokerto, Lamongan -

and Bangkalan cities are located on this deposit. Pliocene {limestone strata) and miocene
(sedimentary strata) are drstﬂbuted along the novth coast of Lamongan and Gresik and
most of Bangkaian :

In the central area from the south of Lamongan and Gresik axis and to the west of
Surabaya, Pleistocene {(both of sedimentary and volcanic stratam) is widely spread but
Pliocene (sedimentary strata) is located in the h|gher portion of the hill around Watugede.
In the southern part of Mojokerto, Quaternary volcanic products are widely distributed
toward Mt, Ajasmmoro and Welirang. i

2.1.3 OTHERS

CLIMATE

GKS Region experiences a tropical climate with the dry season generally lasting from
May to October, and the wet season from November to April. The wettest périod is
normally December and January.

ranges from 3 to 20 knots and is relative constant throughout the year. Only once has
50 knots been recorded and destructive winds are rare with hurricanes and typhoons
never being recorded.

The mean annual rainfall is 1,321 mm, of which about 90% is concentrated in the rainy
season from November to May. The maximum mean monthly rainfail is 261.8 mm in
January and the minimum 5.6 mm in August.

HUMIDITY AND TEMPERATURE

Relative humidity and temperature vary only slightly throughout the year. As relative
humidity is temperature dependent, a greater variation is recorded during the day rather
than monthly. The relative humidity is greatest in the cooler early morning hours, drop-
ping off to a low hetween noon and 3:00 p.m, The annual temperature variation has a
tendency to two cyc!es The first peak of mean air temperature is 27. 4°C in April and
the second one is 28.1°C in October. The average annual temperature is 26.9 °C.
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2.2 SOCIO-ECONOMY

221

POPULATION AND TS GROWTH IN JAVA AND EAST JAVA

Populatron in.Java was 91,269,528 in 1980 with 62% of the total populatron of Indo-
nesia concentrated in this island. By consideration of the population increase from 1871

POPULATION

to 1980, most istands outside Java have a higher growth rate than the auerage growth

rate in Indonesia,

Annual growth rate in East Java is decreasrng from 1. JS% (from 1961 t0 1971) i0 1. JD%
{from 1971 to 1980}.

With respeet to population density, East Java is nearly equivalent to the average dehsity
in Java, excluding DKI Jakarta

DISTRIBUTION OF POPULATION IN EAST JAVA

"Fig. 2.2.1 shows the distribution of populatron in East Java'by kabupaten accordrng to

the 1980 Nationai Census. Major areas with. a populatron of moreithan 2 million ‘are

Surabaya, Matang and Jember. Kediri aind Banyuwangi are middle srzed areas with more
than 1 mrllron population.

The § areas as above are assumed to function themselves as regrona! socio- economrc

coves,

GKS REGION AND SURABAYA CITY
(1) Population and its growth in GKS

Papulation in GKS was 4, 108" thousand in 1961 5,041 thousand irr 1971, 'and 6,111
thousand in 1980, Accordingly, the annual growth rate in GKS was 2.07% from 1961 to

1971 and 2.16% from 1971 to 1980 These: frgures are slrghtly lower than the nationat

.a\reraJe “The share “of each Kabupaten and Kota

“The gradual urbanization expancls to

Care” Kabh, Lamongan f1.61%), Kod. Mojokerto (1

the growth of ‘Surabava.: In other words,

(2} Urbanrzatron of GKS and Kod Surabaya

From the- drstrrbutlon of popu!atron, the urbani
. Surabaya, Kab. Gresik and Kab. Mojokarto have densnv higher than 5 ,ago person/km

Table 2.2.1

rnadva 1o GKS is approx_im_ate!y the

' h
same, 11 — 14% except for. Kod. Surabaya ‘and Kab.. ILe(i)rggr;aan aic;dWhSlzlr]altza;/:ag :,s
33:2% and Kab. Lamongan has ous
o s i ity . most parts of Kah. Sidoarjo, the central part of
Kab. Gresik, and Kec Kamal In Kab Bangkaian
‘80 the areas whrch have the hrghest growth

fevel, are Kod. Surabaya {2.85%) and Kab. Sidoario {2. 77%) Those Wlth medium g;owtth
ha Jower growth rate

98%) and Kab. Mojokerto {1.89%). “Those. wit
o s oo A8%) and Kab. Bangkaian 10.96%).
The annual growth rates for- -each region in GKS, show the populatron concentratron to
Keod. Surabaya whmh has’ the highest growth rate. Kab. Sidoarjo and Kab, Gresik which

are neighbormg 1o Kod. Surabaya also have high growth rates under the influence on
Kod. Surabaya, Kab. Srd_oarj_o and Kab. Gresik

Far the annua! growth rate from 1971 to 19

can he considered as comblned

|zatron in GKS is shown' distinctly. Kod.

In"Kod. Surabava :67.2 kim® has a density. hrghar than. 10,000, persons/km and 13
kin® has a densrty higher than 30, 000 personsr’km ‘Kee. Pabean Catran which is adjoin-

“ing the harbour is the most densely inbabited district with 75,534 persons/km The

central parts of Kab. Gresm and Kab. Mo;okerto have about 1, DDO persons;‘km

) ‘Accordrng to the above descrrptron the concentratron of populatron in GKSshows the
. -central cofie patrern wrth two sub cores rn Kab Gresrk and Kab, Mo;okerto Population

growth in GKS is nearly equrvalent to that ot ‘the' national leve% The arnual growth rate
of GKS from 1971 to 1980 was about 2. 2%, while that. of lndonesra was about 2.4%.

" The areas which have higher drowth rate than the national - avérage are Kod. Surabaya,
-Kab. Sidoarjo, Kab. Gresik, Kec. ‘Socko in Kab, Mojokerto, Kec. Ujung Pangkam in
Kab. Gresik, and Kee. Kamat in Kab. Bangkalan Moreover, the areas which have a

POPULATION AND ANNUAL GROWTH'

AREA ._Popxiiaﬂon by Census (persons) - .Anraual Grovl:h Rate(%)
(ka2) crgr | sept gl Oc'l' T T U 2 I B 31 - 80
i R . -. : v K mom— 1
' Indonesia 1,919,453 97,085,368 | 119,208,229 | 147, 630, 198 . 2.6 T2y
7 (100.0) (100.0) €100.0) . “¢100, TR ’
Jawa 132,187° 63,059,575 76,08_6,3‘2?7 91,269,528 1.90 2,04
6.9) (65.0)° (3.8 L (8479) I _
Jawa Timur 47,922 21,823,020 25,516,999 29,188,852 1.58 - ST
(2.5}, (22.5¥ S (21L4). © o (19.8) -
. (100.0) (100.0). -1 ° Q00.0) . {100.0) : .
6.X.5 5,679.22 4,108,169 5,061,529 [ 6,111,935 2.01.° . 2.6
(11.9) (18,8} (19.8) (21.0
) {100.0) {100.0; 1000} (100. 0¥
Gresik ©1,136.43 592,309 610,944 728,570. |- ©0.31 - 1.98 |
) (20.0) (14.4) (12.1 (gey o s B R
.Bangkslan “1,244.71 574,348 631,455 688,291 |  0.95 ¢ 0.96
(21.8)" SERV I (12.5) - (113
Kod. Mojokerto it 7425 4,732, 60,013 88,507 1 1.50 - 1.68
(0.1 Ly L (L) .oy -
Surabaya 291,78 1,165,306 1 |- - 1,566,255 | | 25017,527 .00 2.85
5.1 (28.4) CUGLy, ey b ' s
Sidoario 614.27 457,385 667,639 | 843,685 | T35 g
667, 3, 3 2 |
(10.8) C (LD AL B ¢ UH O B . ' ?-
Lamongan 1,555.18 © 772,599 © 909,038 | 71,049,808 ] | 1,64 RS
' (1.4 (18.8) (18.0) Tarayy LT 1.8
Kab. Mojokerto 829.60° 494,492 "596,185 | - 05,547 | 1 L
34! &, . S 1.89 .
(14.6) {12.0) Co(LL 8} T(LL,5) [ ! 89-.'
Source : National Census 1961, L

1971, 1980.
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growth rate hlgher than 5% are the areas around the centre of Kod Sunabaya ‘and in
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Average famnly size in GKS was 4 83 persons per household in 1980, "This flgure is

iKah. Sidoarjo.  On the other hand, there are low: growth areas in’ the centre of Kod, "

Surabaya. For example the populatlon of Kec Krembangan which includes the harbour,

recently decreased, Accordmg to the above descnptlon the urbanization i in GKS trans?

fers frorn the central area of Kod. Surabaya to the su rroundmg:. of the central area and
continues toward Kab Sidoarjo atong.the Surabaya - Malang axis.

(3) Household and FamrEy Slze

Number of households in GKS was approxumately 1 27 msll!on in 1980 accordmg to the.

results of the national census and this frgure |s equwalent to 19, 6% of the totai in East
Java. : : -

Of these 1.27 miIIiOn, abour 418 thousand households a're' eon'centraied in Surabaya,

Tab!e222 NUMBER OF HOUSEHOLD AND FAMELY

SIZE
Nimber of Householde ' " Fanily Size
(Lhousand) _ : P e
Si971 :' 1980 “as71 1 1980
Surabays |@ 3285 7 4a7.s o looaze o caisr
Gresik 1200 b 1465 | 5,107 f T4, 90
Bangkalan| - 133.6" 1510 AL 68 4,55
Mojokerto| - 141,177 1.7"169.1 663 wsa
Sidoarje-| 130,91 17007 | 5005 1) 5.00
‘Lampngan | . 182.8 ! 212.7 5.0 | 4004
GKS 1,039.1 ¢f 7 1,267.5 :°f " 4.83 |- 4,83
EAST Javal s,622.2 | 6,478.% 4.55 450"
- INDONESIA | 39,244, 5 3.76
SOURCE - .: MATIONAL _CEHSBS', _

higher . than the natlonal average of 3, 76 Generally Judgmg from the experiences in
more developed countries, ‘it is expected that the famlly 5|ze in an agrlcultural society is
hlgher than in an urbanized socrety

However, consrderlng that the famlly snze of. Surabaya WhICh has been remarkab[y ur-
banized is lower than the average of GKS and East Java, there must exist some particu-
Iar social factors i in the structure of urbanlzatnon in East Java.

STRUCTURE OF POPULATION GROWTI—' IN GKS REGION
(1)

Accordrng to the co'nposrtron by age group’ in 1980 young people lncreased notably
Each “5 year” age gloup from O to 19 has & populatron of more than 700 thousand;
groups from 20 to 29 are hetween 500 thousand and 600 thousand; and those from 30

Age Group Structure

"to 44 are about 350 thousand The composition of populatlon by age shows the chara-

o medlate stage in the progress to a developed country

cter of the ”Pyramld Pattern”.

Companng the eomposntlon ln 1970 wrth that of 1980 there isa gradual tendency to
transfer from Lhe “Pyrarmid Pattern” 1o the “‘Bell Pattern ; which seems to be an inter-

ln 1970 popuiatron under 15 years-old was remarkably hlgl‘l Toward the year 2000,
“the share af 25 = 49 years old populatlon s going to increase remarkably, and this is
'assumed to play an lmportant role in the |eg|onal econormc actlwty

‘the ”Pyraimd Pattern

The wmposmons of’ age group populatlon for each Kotarnadya and Kabupaten show
stmllar to that of GKS, but there.is sllght dlfference between
Kotamadya and Kabupaten The drfference is shown clearly by comparing Kod. Surabaya_
with Kab Bangkalan and Kod Molokerto with Kab. Mojokerto. The age groups from 15
to B0 in Kotamadya are larger than in the [Kabupaten, while the age groups from 0 to 15

Land | over 50 in the Kabupaten are larger than in the Kotamadya _



Table 2.2.3 POPULATION BY AGE GROUP IN
THE GKS 1980

by Se:p(= .
1-‘ema=1e' Total
6~ 4 371,400 3$6,809 728,209
5-9 199,290 367,819 787,109
10 - 14 364,673 347,207 711,880
15 - 19 321,670 373,666 697,334
29 - 24 271,289 515,828 588,117
25 - 29 250,100 251,447 511,547
30 - % iso,lap 188,364 168,553
35 - 39 171,166 178,931 350,697
50 - 44 172,507 180,334 _352,841
45 = 49 140, 1805 146,541 . 286,721
50 - 54 102,062 118,760 220,812
55 ~ 59 al;évﬁ 94,575 . 175,851
60 - 64 61,754 71,860 133,614
65 - 92,086 . 107,1535 199.é40
. | 6,102,835 -
Seurce 3 Hational Ceasus 1950,
Mala M% &J Femals i
459
404
as]
&
20] E '
b ——19p0
ol 19
-
00 ;;L.T—‘mo " 100 '. 0 100 200 190 400

(1000 persons)

Source; National Census 1971,1980
Noke; Pupulation of 1970 1is revised Erom 1971

Fig. 2.2.2 COMPOSITION OF AGE" "GROUP POPULATION
IN GKS REGION, 1970/1980

{2} Natural and Somai !ncrease

-Accordmg to this forecast, the share of the na
growth is very large, at 84 5%.

The magrataon is estnmated io b'e )
that the young people intnigrate t
" from GKS. Composition of natural an

{1970 — 1880)
Natural growth
{1970 - 1980)
Social growth

{1970 - 1980}
Natural growth

{1080}

.Closed population

(1980}
Population

nm0n1%m
Socnal growth

mated as lllustrated on Fig. 2.2.3.

Accordmg to thls ca!culatlon the natural gr

about 1.86% per annum which is less than t
conceivably an effect of the famnly planning programme pro-

per annum. This fact is
cessed strongly by the Governmeant.

The indicators for the natural growth and the social growth are forecast by the Study

Team. The method used is the Cohort Analysis which calculates the populat:on ina
closed system, as follows: - .

Actual Population

1970

{' Revised from

1971, Census

Ciosad Population

1980

(I Estimation )

5 9406090,

Act
198

te

777 /75/;//

"(1970)
Population’

 {iggo)

_Closed Papulation

{1980}
Population

(1970)
Population

tural growth to the total population

g1 thousand and the social growth by age group shows
0 GKS, while middle-aged and oid people out-migrate
d social increase hetween 1970 and 1980 is esti-

owth rate in GKS Regaon is assumed to be
he natnonal average increase rate of 2.39%

0,111)935

) Svrfial Growth
(0,36% per annus)

‘181,226

} ¥atucal Grouth

984 405
o
(1.87% per anaun)

ual Population
0.

ensus Data Y.

Flg 223 COMPOSITICN OF NATURAL GROWTH

AND SOCIAL" GROWTH

Tabl9224 POPULATION BY AGE GROUPS I\l

CLOSED SYSTEM IN THE GK§/1980

‘Male Femafe' Twtal
- & 371,525 7,997 719,522
S- 9 317,920 293,635 611,555
10 - 14 325,261 . 118,697 - 663,958
35 - s 371,619 362,755 733,874
20 = 24 287,306 263,476 550,782
25 - 29 214,187 216,126 430,314
T 132,948 165,320 302,463 -
35 .39 159,114 212,!¢'l=8 171,532
A0 - oh 152,033, 190,061 342,094
45 - 49 179,145, 186,057 363,202
50 - 54 ©.133,756 136,842, 270,598
55~ 59 168,325 ‘98,832 207,207
60 - 64 L9119 83,043 161,079
65 99,737 131,792 222,529
5,930,705 -
e . .
Remark :

This population in closed system is forcast by Cohort Analysis.



Table 2.2.5 NATURAL INCREASE OF POPULATION : :. ' .
N THE GKS 1970 1980 _ _ 22 2 RECIONAL DOMESTIC PRODUCT

ECONOMIC GROWTH OF EAST JAVA

by, Sex _ ' N C '
by Age - Male | Female  Total R (1) Economic Growth . _
Sroup . T : . . ) R
— ) . et 7 _ As shown in Table 2.2.7, the economlc growth in East Java is less than the natronal aver-
0~ 4 8,467 ";13: 573- : Csan age, e.g. growth.in GROP at current prices was 26% p.a., and at constant prices 3.2%
. ‘ : R a. durm ‘the last 1en’'years.
5~ 9 —62,459 : . <11, 333 -139,788 - p- 9 Y
10 -1 32,439 51 102 ' 3'3,5,,1 As a result of thrs the share of East Java in GDP d:mmrshed to 12, 0% in 1980 from
B ' 0,
15 - 19 152,497 s | 29666 “ 17.9% in 1979 . |
20 - 24 ¥ S Y :
150,768 90,355 261,143 Table227 COMPAR!SON OF ECONOM!C GROWTH (GDP)
25 - 29 50,959 " -3,984 - 46,976 . ‘ ‘ ! . . . (m;lun Bp.)
30 - 34 -22,865 230,310 b Ls3aze - o S - . ] o | ;:::nhgmm:
3 - 39 C 29,360 17,533 11,807 ' ' kel bkl Rt
- i . 2 . : ene Ph ~ Indonesi 3.612.0 |12.602.5 | @3,765.0 6.2 [za.2 |32
60 - 4t . 7,601 - 'M’MS_ S 51,745 . : Gorrent :Pr * E:s‘:nJ:V: U 656.8 | 3,808.6 | 5,249.3[18.8 (23,8 |26.0
45 - 49 "60,928 g o D B ols |
. . . 0, 73,7133 o 13'5 661 ) . Constant. petie Indenesta - | 5,546,7 | 7,670.8 | 10,953.9|8.3 | 7.5 | 1.9 .
50 - 54 | 1 48,680 42,367 1,047 : _ v 1973 Sl B O I oed s vivd ol Hoadh Ihsk
55 <59 |0 S5 400 22,49 | e7,mm — i — : :
. : T o . ) . .. Sosrce : National Inzomé of Indonesfa, Biro Pusat Statferfk,
60 "_65 : ) 3:0&-_"":_—’ B S 21,125 T 51,2721, . - . ) .  'Statistik Jawa Tiour 1980, Xantor Statistik Propense Dan
) 65 ..,_“ P T ) : 35,322 A IR . &2,‘544 P T 99,366 lla.ppeﬁa Tingkat I Jawa Tipur .
. (2) Industr:al Structures . _ . ‘
984,405 o
. L B ] . _ B . ~ In 1978, the GDP of ‘East Java was 3. 2 trllhon Rupiah wrth the pnmary sector such as
Remark ! Natural Increase 193qe-1_930 = (vopulation in Closed System/ .. ' ar‘rlcuiture forestry and frshery having the Iargest share at 1.3 trillion Ruplah ot about -
1980) - {Fopulation/1970). : - S . 41% of the total, Among others the manufactdrmg |ndustry and the wholesale and retail

trade were 18.4% and 18.3% respectively, It can be said that together these three in-
e R - a5 dustnes are 2 the fundamental supporters of the East dava economy
Table 2.2.6 MIGRATION OF POPULATION IN THE

_GKS{1970—1930 R ) = . . : TableZZB COMPOSITION OF THE GROSS REGIONAL DOMEST!C )
o DR _ ' PRODYCT 'IN EAST JAVA AND INDONESIA :
A T EE R ' S o £ 1978 cur .
™ " iala Fomale ‘tocal _ o _ (a rent market price)
by Age R . N .
Taup SRR, - L — : . Do FAST TAHA - wwonesta, . [ JEEE
b S o KRR R ' SECTOR B - Coeffi-
0~ 4 s -125 o - 8,812 ‘ ’ 68? . - ’ R ' o alltion Rp) Share [ Billion Rp | Shave | clent
S C o . . - : . Lo i [¢3) [&3) '
5~ 9 81,370 - 94,1847 175 554 ’ ’ RSN R N I
. o . 1. Agciculrure,’ Livestock, . . .
10 - B 39,612 . 28,510 7,922 - - Forestry and Fishery | 1,304.53 | 40.66 | 6,706.0 " | 3e.53 | 133
15 - 19. . 49,048 13;409 . '736,5110 _ _ } 1-1 Forw Foods Cropa 935.13, { 29,15 | 5010 27,80 26¢
) e . T R . 1-2 Fate non Food Crops staz | L9 seLa 33| b
20 - 24 : -16,017 ) 53,352 1 - 37,335 = o o] di3 Faate crops wrooz’| szl oaoas 1.84 ) 00
25 - 29 . 35,913 45,321 ’ " 81,233 ] ) L : . ¢ 3-4 Livaseock & pro- ) . .
it -3 ©47,246 | 18,844 - 66,090 EUEE o duets - R T B L N
T x R . . 4 15 Forestry (4 Huor- B :
. . _ . P £ . FR T . .o '
e 12,052 . 33f4_87 - 2%-’.'35 . S : C gy : cea6 [ 020 es3z |21 9
40 - 44 20,474 - -9,727 - 10,747, S . . 1-6 Land fishery ‘and .
45 —. 49 -38,965 . | - =37,516 ~76,481 : e ) . matine fishery . | 29.96 F 0.93 393.2 1380 2
sa-s6 - | -31,694 . -18,082 | asare : : 2, wintng & Quarsylog, Rl N RN R L
: o L . CoL ) . L Lo .. . 3._Hanuhctprlr:g indus-~ o . . ‘_ P
3358 : S27,089 o | 24307 -0 71,356 R : . tifes <7 “ 589.66- 118,38 | 2,184.7 ] s.95/{ 185
60 ~ 64 s -15,382° 0| -12,083 - b o R2R4650 o Tes Lo 4. Electrlelty, Gas & o . .
65 SUYi369 0 24,698 - -23,289 A " - Harex s‘uppnf SN LRI BURLY IR 0.5%:[ o2
: : R T RS T 5: Constructien - Congy | 0aag | 126201 5.65 3
18]..,.22.6 6. W lel.esale * Retsit ’ L ’ . " ) ’ : '
Trade © $88,08 ['18.33 | 3,4%0.2 | 1571 | 17
7. Transpert & .Ccu:nuni; : . - . v L
 eatfon . . Ciee.oz | 5.8 979.6 | 4.4 |, 116
8, Financfal [nten&dia— ' .
Cookfes | : 35.12 | 1,08 395.6 1.8 61
9. turerahip of dveiling 136.37 | aas’l sros | oa0s | 1
10, Public adnlnlntra:ion s .. ; )
. and Defence . 304,70 9.50 | -1,685.4 7.67 14
11, Services _ S1.66 | 1.6 668.2 { 3.04 | 53
- ‘ : o : ' T ~ 120 Ceosa Donestis Produer |3,207.52 f100.0 |23,%67.4 . [100.6 ] 00
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They are compared with the national econémy as shown in, Fig. 2.2.4, by the produc-
tion of specialization coefficients. From Fig. 2.2.4 it is possible to comment as follows:

- Prrmaly sector is Ingher by 30% and in particuiar the estate crops were three times
thé national average.

— Manuhcturmg rndustry was 1 8 times the national average.

- Mining and Quarryrng, and Constr uctron were srgnlfrcantly small comnbutors to the

East Java economy.

Econgmic Sector Spocialization Coefficient of East Java
) 100 200 )

1. riculture, Livesteck, Forest ami :
F§S hary. ' ry - ] i13

1-1 Farws focus crops L - ] 164

1-2 Farm non-{ood crops

Fm~=-r—=--=-4c

1-3 Estate crops . - ' T i }300

- __J

1-4 Livestock & products : . ] 151

1-5 Forestry { & Hunting ) [e]

1-fi Land fishery and Marine lishery f 52

2.|¥ining & Quarrying 0.8

3.|HManufacturing industry E }r 8y

L. Electricity, Gas & Wator Supply '

5.| Construction ] 5

6.fwholesale & Rectail {irade} . __:]11?

?.] Transport & <ormunication . ]116

& tFinancial lncerzediaries

S.f{wnership of dwslling

10.|Public sduinistration and Defeace - ]"IEJi

41.)Services

12.|Gross Domestic Preduct

Fig. 2.2.4 SPECIALIZATION COEFFECIENT OF EAST JAVA
{GRDP IN 1978) (NATIONAL ECONOMY BASE 100}

ECONOMIC GROWTH AND INDUSTR]AL STRUCTURE fN GKS REG!ON

(1} Industriat Structure in GKS Regron

Fig. 2.2.5 shows the comparisen of industrial stricture between East Java and GKS
Region by GRDP Component :

The estimate of GRDP in GKS Region rn 1978 was made by the Study Team and the

Figure shows that GKS Region was dominated by the commercial sector.

The proportion of manufacturrng sector shOWS no difference between GKS and East

Java. On the other hand, the propornon of primary sector in GKS Region is smaller
than that of East Java and is expected to dama_msh_ more and moré in accordance with
the development of a modern industrial based economy.

SHARL OF SECTOR

FARM FOOD CROPS

FARH HOW-#000
CROPS § BTHERS

HINING .
Muurnrrun‘ma . By ]_Jrg.u
' 18.4
CONSTRUCTHON
. ELECTRICHTY, GAS

£ WATER SUPPLY

TRARSPORTAT 104

CORMERL 1AL INEE

INSURRNCE, F INANCE fo0i0
§ BANKING

GOVERRHENE

OTHERS

e CXS Region
; fast tava

Fig. 2.25 COMPARISON. OF INDUSTRIAL STRUCTURE, GKS$
REGION & EAST JAVA {BASED ON GRDP IN 1978}
{2) Characteristics of Industrial Structure by Kab’upaten'

GKS Region is camposed of many areas having various kind of functions. Characteristics
of industrial struéture tor ach are shown in Table 2.2.9.

Prominent sectors in each area are as follows:

Gresik 1 Agricultare (food); Small Industry
Bangkalan ~ Agriculture {food), Other Prlmary Sector Government
Mojokerto Agriculture {food}, Small Industry, Elecmcrty, Gas Water
{Kod. Kab) Government . '
Surabaya Large Industry, Electrrcrty, Gas Water Transportatron

: Insurance & Finance, Government
Sidoarjo “Agricutture. (food} Other Prrmary Sector Large Industry,

Small Industry '

Lamongan : Agrrculture (food] Other Prrmary Sector

Fig, 2 26 ShOWS that Surabaya Crty is responsrble for about .35% of GRDP in GKS
Region although only 33% of population in the region stay in Surabaya. ft is also wor-
thy of note that the greatest- part of ‘the tertrary sector stich as msurance finance and
banking, and transportatron concentrates in Surabaya

o (3:) Estlmated GRDP by Sector

GRDP hy Sector was estimated at 1975 constant prrce The economic growth of GKS
Region was estimated to be 4.3% p.a. at constant’ prrce ‘level, while, as shown rn Table

1.9, 1} the equrvalent figures for indonesra and Easr Java are 7 9% p.a. and 3 201 p.a
. rESpectrve!y . _ . . 8.

Frg 2.2.7 shows the trends 01’ GFSDP rndex by sector for each Kotamadya/l(abupaten

In every ares, both the secondary and tertrary sector show hrgher -arowth rates than the
prlmary sector : L :

Estamated size and compaosition ot GRDP in 1980 is shown in Fig. 2‘2:8: it can be se.en .

that the greatest part of the GRDP in GKS Re
gion concentrated to Suraba i 59
of GRDP of Surabaya is occupmd by the tertrary sector v and 75%
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 Table2.2.9 ESTIMATED GRDP IN GKS REGION — 1978 (AT CURRENT PRICE)

{(Mi11lion Riplah)

.S'ub . Primary S.ec_t:or_' : . 3%’;00“@'1:)‘ Séétﬁr : . : Tertiary Secctor
Total . :_Ag'_;*ig"ul-'- ORI RURER-1 T B! P Small, . 7 Sub- Eleu;::.rir.:_. . ] B “Tinsurance N .Toi.:é1
e . ture Othere. | Total = | Mining © Large © | - Home Conat= - Total [ ity and’ Trans- Commerce |- Fimance | Govern-
i (Food) LI ERRE T Indastry " Industry | ruction : Gag portation | Banking ment -
1. Gresik 36,283.1°| 30,914.0° 5,369.1 | 12,263:8 |- 116.2°| 8,797.5 | 2,753.5 646.6° | 24,106.4 | 247,90 5,659.7 | 15,007.4 | 196,27} 2,406.1 | 72,653.3
o (Ak4) b (43.5) (7.4) {69 7 (0.2) 2.0y | 3.8 (0.9 (23.2) 4 (0.3) | . {7.8) (20.8) (0.3) 4.9 (100:0)
(13.57 |. _'7E17.5]_ {5.9_] [6.‘51 {52] '=[5.4] (k761 __[.6.2]_ 5.2] Lod2.0Y {6.21 (6.3] 10.7) [7.3] [7.91
7. Baugkalan'| 34,328,2 | 28,507.1 | 5,821.1 | Z,894.1( “s.5| 2,103.3| 626.0| + 154.3| 17,696.0°| 76,9 845.7 | 12,861:4 | 120.8 | 3,789.2 | s56.916.3
S(62.3)1 (5L.9) | (10.6) 5.3y (0.01) (3:5) (.| - 0. (3z.hH | o (L.5) (23.4) {0.2) (6. 9) (100.0)
2.8} (16.17 | = .[6.4] .51 [ 10.2] (1.3} {4.0] s 3.9 [0:61 ] - (0.6)} F (5.3] [0.4) | 19.5) | (6.0
3. Mojokerto | 43,847.8 | 35,857.6 | 7,990.2 | 14,078.7 - f 10,3468 | 2;626.5 | | 605.4 | 27,3473 520,z 1,282.6 | 20,3719  665.1 | 4,502.57| 83,273.8
Cosray | G0y (9.2) (16.5) - 12.7) G| 0.n @y (- .6y A (23.9) (0.8} G.n | 1e6.0)
(16:4) | - [20.2] |' [(8.8]. " [7.4) - 16271 116477 [5.4] (6.90] [4.2] [0.91 (8:43 1 2.2y | M.z “19.3)
5. Surabaya | 33,661.0 | 6,183.6 |27,477.4.]119,883.0 | 1,346.5 | 106,568.1 | 4,039.4 | 7,929.0 | 365,037.1 | 10,921.1 126,365.8 | 157,284.0 |28,275.2 [22,291.0 |498.681.1
(6.8) .2y | (5.5 4.0y (0.1 2106y | 0.8y | 1.6y | - (69.2) (2.2} @53 | G5 6. (4.5 (100.0)}
[22.6] [3.50 ) (30.3) | (62.7}| ge1:01| ° [65.4] | [25.7] (7.7 (75,10 | (87.61 | (43.01| © [65.2) [ C[94.61] [55.7] [54.3]
5. Sidoarjo | 50,6718 37,153.3 {13,518.5 | 32,479.9| 634.6 | 26.218.47| 4,660.0 936.9 | 28,386:4 | " 658.1 |- 1,461.1 [ 21,917.2 | . 557.7 [ 3.792.3 | 111,538,1
(45.4) £33.3) (12:.1)] (9.1 (0.6 (23.6) | (4. (0.8) (25.4) | (0.6) L3 | (19.6):  (0.5) (3.4) | (160.0)
118.9} [21.0) [14,9] |5 (17.01( :[28.31 | - [16:1] | .[29.5] [9.11 {6:21 | . [5.3] SN 19.1)°] - "[iey  [9.5] (1z.1y.
6. Lamongan | 69,118.2 | 38,470.0 |30,648.2°| 9,617.4 | . 114.67] 8,433.2 | 1,002,8 66.8 | 16,771.0 | 38.2" 257.9 | 13,628.8 | 76.4 | 2,769.7 | 95,506.6
g2 | (@03 (2.0 | oD 0.1) (8.8). (1.0 0.1y | arey| oa | | & | | 2.9 | (1000
- {25.8) | fai7} | (33.714 , (5.00 | ((5.2] 15.2] (6.4] (0.6). {3.71.| . 10.3} i[0.2] [5.77 | 10.3] {6.91 | - [10.4]
GKS 267,910.1 °|177,095.6 {40,814.5 {191,216.4 |2,207.4 | 162,977.315,688.2 [ 10,344.0 | 459,462.2 |12,461.5 [135,877.8 | 241,160:7 | 29,8914 | 40,050.8 { 918.569.2
2622y | (9.3) | 9.9) | - (20.8) | (0.2) | @y | L) (1.1} 50.0) | - (r.4) (14.8) | - (26.3) (3.3 (4.4) (100.0)
[100.0] | [100.0] | [100.0] | [100.01.{ [100.0] } - [100.0} | [100.0] [ [100.01 | [100.0] | [160.0) [ [100.0] | ~([100.0] | [100.0] | '[100.0] { {100.0]
Source @ Penyusunan _Renéan.ﬁ Umum Kota -Sﬁrabayg 'daﬁ Sekirtar:'nya CEREANGKERTOSUSILA (GKS Study 1980)
Rematks : ( . ) Composition of S'ec:l’.or_’h).r. Region B '
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2,23 EMPLOYMENT OPPORTUNITIES

-ECONOMLIC ACTIVE POPULATION
{1} Labour Forces in GKS Region

Based on “Labour Force Situation in Indoresia 1978" issued by ‘the. BIRO PUSAF
STATISTFK JAKARTA INDONESIA, the percentage of Labour Force to Population
in East Java was 42.1% as of 1978, and this was 2.5% higher than the national level of
39.6%. Also the percentage of labour Force to Population of 10 years old and over, is
57.9% :

In the compaosition of employed persons by industry, the fdl!owing are worthy of note:

-+ the share of persons employed.in Agriculture is £3.1%; higher than the nationa Jevel
of 60.9%,

- — the share of employees in Trade/Restaurant/Hotel etc, so-called commercial business,
is 17.0%, and this is a little higher than the national level of 14.9%,

POPULATION OF 10 YEARS OF AGE’ AND

T'able 2.2.11
: OVER BY ACTIVITY IN 1978

; thousand)

{ unit
EAST JAVA INDONES LA
1 Employed
{1) At Hork 11,036.9 48,959.1
{2) Tewporary 482.9 2,821.2
(3) Total Employed 11,319.8 51,780.3
2 Seeking Work . 242, 1,316,727
3 Total Labour Force . I1,761.9 53,097.1
- Percentage of Employed Persans
to Labour Force ( % ) 97.9 : 97.5

-  Percentage of Labour force to
Population of 10 Years and over (%)} 57.9 56,7
- Percentage of Labour Force to
" Total Population { %) 42,3 39.6

1978 ™

Source : "The Labour Force Situation in Indonesia,

TabI82212 NUMBER OF EMPLOYED PERSONS BY

INDUSTRY
tasy Java indoresia
Persons [ Compesition| Persons Composition
1 Agriculture 7.2715.8 B3.T{%) [ 3L 60.3(3)
2 Minig/Quarrying 32.8 0.3 122.} 0.2
3 Kanufacturing - 1021 6.1 3,855.6 7.4
b Electricity, Gas/Water 0 0.0 13.3 0.0
5 Canstruction . g6 1.3 BO5.S 1.6
6 Trade, Restaurant, Hote! 1,957.% 17.0 7.708.5 14.9
7 Transport/Storage elc 2231 t.9 1,288.6 2.5
8 Financing, Insurance 7.4 0.1 Ch2.7 0.t
Real Estate & Business
3 Lommunity Soclal ¢ 1,172.8 10.2 5,3%4.8 12.3
Personal Services .
10 Others - . i a0 2.8 0.0 -
Total SIS T T60.0 7 51780k ] 00,0

{2} - Comparison of Urban and Rural Erﬁployment
With regard to employment which is the main factor in the mrgrdtlon there are many

differences between urban and rural areas.

According to the c!asmflcauon of the households in East Java by main source of income,
the different points between urban and rural areas are as follows:

Ranking Urban Area Rural Area _
First Trade (21.6%) Agriculture: (74.4%)
Second Employee (15.6%) Trade {10.9%)
Third Others (12.4%) Employee [ 3.6%)
Fourth Manufacturing (12.2%) Manufacturing  ( 3.3%}
Fifth Transportation {10.8%) Others { 2.6%)

seholcis are engaged in Agr;cu!ture, but the urban area
is therefore poss:b!e to choose different

rowth. in the urban ared. At présent the
is very low, and this

In rural areas. the majority of hou
has a varléty of employmént opportunities. It
jobs and this is a main factor for the social g
share of Manufacturing to total employment in the urban area,

shows the existing need for industrial development.- According to the classification of

. employmeént by main occupation, different points in the composﬂmn of the occupanon

beiween urban and rural, are as fq!lows p
Rural Area

Haﬁking “Urban Area 7 .
- - . . : o
First Production and Related (29.3%)  Farmers (69.6%)
Workers, Transport
Equipment Oper‘ator_ . ‘ o .
Second Sales Workers {28.3%)  Sales Warkers {15.6%)
"hi i {16.1%) * Production and Related( 8.9%)
1 hl!’(’ Services Workers 15.1% Workors, Transport
Equipment Operator _
Fourth Farmers _ {11.2%) Service Workers’ . { 3.5%)
Fifth Clerical and Related {11.0%) Workers (0 1.3%)

Workers -

In the rural 'area, the first:occupation is Farmers {69.6%), the second occupation is Sales
Workers (15.6%); and the share of other occupations is very small. In _tr;le urban areg, the
shére of Production, Sales Workers, and Service Workers, are each large. The total share
of them is more than 70%, but these occupations inélude low ievel unskilled job_s.

32,630

LAMONGAN

3b3,393

2ELONBARY SECTCR

Fig. 2.2.8 ESTIMATED SIZE & composmom OF GRDP IN GKS
REGION (1980) (197.) PR!CE) ' S
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Table22 13 NUMBER OF HOUSEHOLDS BY PROVENCF AND
'MAIN SOURGE OF HOUSI‘IHOLD INCOME fN
EAQT JAVA 1978

‘Households, (X}

MA{N"sbu'kcn OF TNCOHE ;
S5 CTOR |ACKICULTURE| HANUFAC- [T R A D.E | TRANSPOR: | SERVICES | ~OmsR. = | EMPLOYEE. | OTHERS TOTAL
o | Turive _ -] - Ation - ENTERPRISE |- - S R
(1) (2 REI W (s - D W e am
UREBAR - 85,550 97,960 | 173,600 86,800 | 7,960 - 37,200 | 125,240 1 ‘59,200 803,520
' (10.6) ' 12.2) (21.6) (10.8) 12.) .6y | (15.6) (12.4) {166.0) -
RURAL- [3,995,000 | 177,940 | sss,a80 83,230 |-137,760 57,400, | 192,290 140,630 {5,369,770
C{FALh) 6.3 | e (1.5} ey |y o ey (2.6) (100.0Y
TOTAL . f.',_nsin,_wo 275,900 359,080 ) 139,030 | 235,730 _9«,50@ 317,530 239,830 16,173,236
' ©6.1) | (&.5) 0z 2.9 0.8 (1.5). (5.1} T .9 {100.0)

. Tabte 2'.2.1‘_4' NUMBER OF EMPLOYED PERSONS BY PRO
VINCE AND MAIN OCCUPATION IN EAST

JAVA, 1978 Peraun, (1)
‘ WATR OCGUPATION
i T S N . ' pRopeCTION [
S'ECTO R [PROFESIGNAL,| ADMINISTRA | CLERECAL | = SALES. SERVICES |, FARMERS "Egﬁ;;‘“” WORKERS TOTAL
.| tEcHmicaL} TivE M | ap WORKERS™ ' | WOEKERS transpons | 0T
AND | HANAGERIAL RELATED . : CouIPiANF | CLASSIFI-
RELATED | WORKERS WORKERS - : 1 OrtrATor | ABLE BY.
WORKERS A4 ' e . ' ) 7 |OCCUPATION
w- @ &) T | ey [ON gy e e Sl Gy
URB AN sase0 | 7,680 0 w0 L wsageu. | wezj200 | Tweea | maese | o 7 12m,000
4.3 - w.6) | oane s fresy [aky | ann | e oy | e
ReRay  dzmare ] o} aem,as0 | asemisen | 3se,sb | 7,2%0em | sue,ase | o o | an,ue70
' .y ® .| W (15:6) a9 |6 |ee 0 .| (100.0)
TOTAL 177,970 | 7,e60 . ] 269,270 .| 1,858,190 | 550,950 |7,27,680 |t,284,270 ‘0 11,519,770
fas L e tren s ane [ ws (el own | o@ ] aoeo
- o . . . . L R . . |
Source - ¢ "The Labour, Force Situation in Indonesia 1978" Bivo Pusat Statigtik.’
13 Employment b\/ Kad. lKab oo R R - o Bangkalan Bangkalan spec:ahzes in the pnmarv sector and the mimber of employment

_:opportunmes in each of the ‘three sectors was 174, 593 3,772, and 86, 009 respectively, -
~-in 1880. The pmport\on of the pnmary sector was 86.0%in 1980, Although the growth
_ “fate of the prlmarv sector s as low as Q. 61% and that of the tertiary sector is as highas

-‘_:11 78%, ABangkalan will contmue to speclallze in the primary sector for a while. 1t is a

The empfoyment by mumclpallty and sector fmm 1971 to 1980 were estlmated 5mce
no such data is avallabie, The result for: East’ Java and GKS are shown in Table 2.1, 15

The characterastms of each munsc;pahty are as’ fD“OWS .

Gresik: The number of emp1oym9nt opportumtkes v the pnmaW sector was 161 A58 ' charadteristic of Bangkalan that not only the proportion of the secondary sectar, but
in 1980 and its proportion to the total wis 53.7%. This means the primary sector is the e also the number ofjohs in it, has been decreasmg year- by year.

biggest ane in Gresik, The secandary sector had 30,774 johs in 1980 and the proportlon ’ .
was 10,2% which is far less than the, Aertiary sector: A!though the primary sector was the KOd M0!0keft0 The DrOPOFtlons of each sector were 2. 3%, 10 7% and 87.0% rESpLC'

biggest, the growth rate of it. betWeen 1971 and 1980 was 0.4% per annum and that of -_ _nvely in 1980 This. muruclpahty has spemahzed in the tert;aly sector and p:esurnably
the tertiary sector was 12, 61% 11 15 expected that the proportion of the temarv sector " this s:tuatlon wifl contlnue smce the only sector wnth a pos;twe growth rate is the' terti-

will be the biggest of the three in the near future. ary sector
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IKab, Mojokérto The features of this: munlcnpahty are almost the same as .those of
Grestk That is, at present, the b:ggest sector |s the pnmary Whlch is only slightly larger
than the tertiary sector. The growth rate of the tertiary sector is 10.36%, while that of
the primary sector is as Iow as 0, 41%

Surabaya: The proportion of the primary sector is extremely small {3.1%) Whlle the
tertiary sector is big at 82.8%. The number of job opportunities in the primary sector
has been decreasing and that of the tertiary sector has been increasing at a rate of 6.38%
per annum. If this trend continues, the .proportion of the primary sector would reduce
to almost zero while that of tertiary sector would continue to increase at a high rate and
that of the secondary sector would increase at a low rate.

Sidoarjo: The features of this mumcnpality are also similar to Gresik and, consequently,
Kab. Mojokerto. The biggest sector is the primary ‘but the tertiary sector is almost the

“ Although the growth rate’ of the tertlary s

ns that the pnmary sector wn! soon be overwhelmed by

10.91% (tertiary) and this mea
" . dary sector is 15.6%.

the tertiar'y sector. The proportion of the secon

Lamongan Job opportumties in thus are concentratﬂd in the prlmary sector, whose pro-

portion is 83 09%. The other sectors have proportmns of 2. 4% and 13.6% respectwely
ector is as high as 8.18%, that of the pnmary

ri-
sector is not so low (3.17%). Therefore the’ charactenstuc ‘of concentratlon an the p

mary sector will continue for a falrly Eong tlme

'(4) Proportmn of employment by Kod 1n GKS

Tahle 2.2.16 shows the number of emp!ovments by mumc&pahty in GKS and these have
been extracted from’ ‘Table 2. 2, 15, The mumcnpahty which has the fargest proportion is
Surabaya with 29.7% in 1980, the second largest is Lamongan and the smallest is Kod.

Mojokerto.

same as the primary, The annual growth rates of the sectors are 0.89% {primary) and

' Table 2.2.16 ESTIMATED EMPLOYMENTS BY KOD./KAB.

.Annual

. : - : ! Growt
1971 1972 1973 1974 1975 1976 1977, 1978 1979 1980 0335713%55
o 6,233,082 | 6,372,196 | 6,514,412 | 6,659,803 | 6,808,439 | 6,960,392 | 7,115,737 | 7,274,550 | 7,436,905 | 7,602,885 | 2.23
SAWA TIMUR 2 677,012 703,372 730,758 759,211 788,772 819,483 851, 390 - 88k ,540, 918,980 - 954,761 | 3.89
3 2,018,373 | 2,170,869 | 2,334,887 | 2,511,298 | 2,701,037 | 2,905,111 | 3,124,604 | 3,360,680 | 3,614,594 | 3,887,691 | 7,56
Total | 8,929,467 | 9,246,435 | 9,580,057 | 9,930,312 ['10,298,248 | 10,684,986 | 11,091,731 | 11,519,770 (11,970,479 | 12,445,337 | 3.76
1 988,337 | 1,010,066 | 1,028,970 | 1,046,703 | 1,063,160 | 1,078,204 | 1,051,849 | 1,103,996 1,114,599 | 1,123,649 | 1.44
¢k s 2 172,180 179,407 | . 186,217 193,056 199,899 "20%6,727 213,534 220,299 226,999 233,613 | 3.45
3 596,437 649,518 | 704,617 763,562 826,532 | 960,798 965,227 | 1,050,277 | 1,132,062 | 1,207,760 | 8.15"
total | 1,756,954 | 1,838,991 | 1,919,804 | 2,003,321 | 2,089,591 | 2,245,729 | 2,270,610 | 2,374,572 | :2,473,660 | 2,565,022 | 4.29.
1 155,661 158,383 160,396 161,988 163,127 163,783 163,943 163,598 162,736 161,358 | 0,40
CRESTK 2 15,664 17,111 18,604 20,173 21,810 23,510 .25,266 27,069 28,909 30,774 {. 7.79
3 37,138 42,381 48,138 54,526 61,584 69,350 77,856 87,137, - 97,216 ' 108,111 | 12.61
Total 208,463 217,875 227,158 236,686 246,521 256, 642 267,065 277,804 288,861 300,244 | 4,14
1 165,229 167,931 | 170,156 172,030 173,535 174,631 175,310 175,538 175,301 1| 174,593 | 0.61
; 2. 6,021 { . 4,033 4,032 4,024 -k, 006 3,978 1,941 3,89 3,838 3,772
BARGKALAN - 4 31,567 | . 35,664 40,124 45,068 50,509 56,468 62,980 70,060 77,731 86,009 F:?:;é
Total 200,817 207,607 214,310 221,122 228,050 235,077 242,731 249,492 '256,870 264,373 |- 3.10
1 807 781 753 726 699 672 646 819 ‘593 o
XOD. 2 3,147 3,101 3,047 2,989 2,930, 2,867, 2,802 2,737 "2, 669 -528? :ifg
HMOJOKERTO 3 13,742 14,515 15,288 16,079 16,890 17,720 18,569 19,436 20,324 21’229 4'95
Totatl 17,696 18,397 19,088 19,795 . .20,519 21,259 22,017 22,792 23,586 :2¢’393 3. 63
1 137,882 | © 139,985 | 141,522 142,748 143,652 144,215 144,439 144,313 14° "
KAB. 2 15,023 | 15,764 16,472 17,173 17,862 18,534 19,186 19,813 23 ﬁgg |- _1;3 222 :gﬂaé
HOJOKERTO- 3 54,613 60,943 67,721 75,080 83,047 91,639 | - 100,880 D110,786 ) 121,365 | 132,632 'io';s
_ Total | 207,518 216,692 225,716 | 235,001 244,561 254,389 264,505, 274,911 285606 | 296,612 | .05
1 36,922 | 33;536 " a2,205 30,928 29,700 28,522 | 97,390 26,303 ' RPN
cuRaRAYA 2 92,241 94,412 . 96,186 97,839 - |. .7.99,368 100,777 102,073 103’259 1§2t§§3' 132’257 i
3 161,829 387,925 413,986 441,219 469,649 566422 1'530,245 ", 571,462 606, 074 631'?%2* 2’;3
. - E ¥ .
Total 488,992 515,874 542,378 569,985 598,717 628,598 | 659,708 692,071 . | -725,736 760,729 | 503
1 141,408 | 144,317 | 146,550 | . 148,468 150,112 151,401 152,363 152,981 -} T
2 T35 | 95,593 38,016 | 40,515 43,081 45,703 48,376 - ’ (139,253 153,176 | 0,89
SIDOARIO . 2T b i . ! s 70 » 37 51,088 . 53,831 56,593
3 60,148 67,478 |- 75,323 | 83,895 .93,231 103, 366 114, 346 126,206 | ‘138,079 |7 1327207 6012
Ttotal 234,703 | 247,387 | 259,889.| 272,897 - 286,423 | 300,469 315,085 330,276 346,063 362)466: '12'g§
1 352,428. 365,133. | 377,390 | 389,795 .| 402,335 414,980 | 427,758 440,665 | #53.625 PPV B
Laoncan 2 8,927 9,393 9,860 | 10,343 10,842 11,358 | 11,890 A 430,625 | 466,691 | 317
3 37,400+ 40,632 | . 44,037 | . 47,695 | - 51,622 55,833 60,351 65,190 |7 70{332 §§ 389 i
15 : 1,2 : y 17 ) . ot X . 19 8.
Total 398,755 4 ,;sg 431,287 447,833 464,799 682171 499,999 | - 518,273 537,004 556,199 |. 3.;2
Remarks : 1 3 ?rimary Sectér; 2 : Secondary Séctor, 3 Té:ti&ry'Sac:or.




Other lel'llCIpalltiPS, Greslk Bangkalan Kab Mojokerto Sudoar;o are of approximately
the same size. Companng 1980 with 1971, it can be seen that the changes of the propor-

tions are falriy small, :aithough Surabaya and Sndoarjo have been increasing and othars

decreasing. The total of Surabwa and Sldoarjo was 43, 8% in 1980 If thzs trend contl-
nues, these two municipalities ‘would- increase to over 50% of GKS total. This means
that labour opportumtles wuuid be conceniaated in burabaya and sldoarjo causmg a
h|g problem ‘

Table 2.2.16 PROPORTION OF EMPLOYMENTS IN GKS

! it 2080 | dwwal
P T growth
romver | Tergoness | e | Foresnase | 7
N ;. 0 : a A
o o R -
Gresik 208,463 1 119 | 300,264 | 1.7 414
Bangkalan 200,817 | 1104 .| 264,373 1 10.3 P 1,10
Kod.Mojokerto - 17,696 . 1.0 2,398 | 1.0 | 3.63
Kab.Mojokerto = | 207,518 |  11.8 296,612 | 1.6 | 4.05
Surabaya as8092 L arie | oze0)yey | 207 | s.03
Sidoarjo 234,713 ¢ 13 362,466 | 141 ! .95
Lamongan 398,755 1| . 22,7 | 556,199 .| 2.7 377
6KS © 11,756,954 ' T100.0  |2,565,022 | 100.0 4.29

2.3 iNt:) US_TR;Y

2.3 PRESENT SITUATION AND POTENTIAL OF AGRICULTURE
- IN GI(S P\EGION o

_GENERAL

{1} Agrlcultural Land .

. Agncuitural Iand in GKS (Wet fleld dry’ fleld estate, and others) occupled 77.7% of the

total area. The pergentag_e of f_lsh pond is 5.9% and that of forest is 8.7%. Unused. land

such as waste land, swamp and others is _only 5.2% of the total area. The land in GKS

Region is intensively used and therefore there is little possibility to increase agricultural
land in fisture, In 1977,%in"wet field, irrigatidn land was 69.7% while land which relies
only on. rainfall was 40.3%. !rrlgatton area decreased 4.7% between 1970 and 1981 in
GKS Region. in the same perlod 1rr|gat|on area in Surabuya decreased over 40%, mamly
due to urbamzataon

(2} Number of Farmers

" The change in the number of farmers in GKS region is shown in Table 2.3.2. Since

1975, the number has become almost constarit.

_(3) Crops

] The. main crops in GKS Reglon are rice, cassava, com, peanut sugarcane tobaceo vege-
table, fruits. . e

Rice i is the most dommant crop in GKS Reg:on Productton of rlce in GKS Region has

_ bécome almost constant and production'’ per umt area also nas the same tendency Com-

pared with the indonesian average of 2. 98 tor1/ha Java averages "3.43 tori/ha, and East
Java averages 3. 85 ton/ha Productton per-unit area in GKS Region is now ata high Ievel

. and thera ex:sts Iittle poss:bslity to mcrease the productmty in GKS Region,

The product!on of vegetables is decraaslng in GKS Reg[on, but the production in East

Java is. lncreasmg Accordnngly, it seems that the area bemg pianted Is moving to up!and
areas where the ‘climate is more surtable for vegetable cultwatlon The production of
fruit is mcreasmg in GKS Region and the production of banana is increasing remarkably.
Preductron of. sugarcang, one of the main industrial’ craps, is steadily increasing, and
livestock productson is also: steadllv increasing. Fishery production is rapidiy i increasing.
It seems. thal agriculture in ‘GKS ‘Hegion s gradually proceedmg to multi preductive,
Eorestry productlon in GKSis: decreasmg :

{4 Multi Croppmg Pattern

It is poss&ble fo get a double harvest of rice ln nngatlon areas as shown in Fig. 2.3.1.

_ in wet fields which rely only on rainfall, rice is planted in the wet season and corn, soy-

bean, toba_cc:o_eitc'. are planted in the dry season.

tn wet field, sugarcane and corn etc. are rotated in a two year cycle.

CASE A" S :
: bry Season Rice Railn SeasonRicef -
. One Year : ) . ) '
e A& R B L. -y A A
k . May: : September Wovember. Ha;ch May
CASE B R._.-: O T :
) Une'Yea? . ipe . Corn . Corn
. . A ) A . . -
Kovember . - March.. - November
CASE.C [ : : N o
Twa YearS" Segar  Cane . Lern _
[a

May S C August' oo Hay
Flg 231 ROTAT!ON OF CROPS IN G. KS

{5) Farmers Income

_Income of farmers is lower than that of other sectors. The study. concerning Dasa

“Pagrawan” in Kabupaten Ma|ang reports that the ratio of sidework farmers in the
Desa is dpprommately 56%. Average land area which nonm! formers own is less than

~18~ .



Table 232 NUMBER OF FARMERS' AND FISHERMAN N

0.5 ha, and the study also reports that large land owners are gradually increasing. K.S. (KODYA sURABAYA 1S NOT INCLUDED)

(6) Agncuitura! Assrstance Programmes . : ' . - . = i . Fisherman
: armer : - :
Two agrlcultural assistance programmes (Bimas & Irimas) are adopted in indonesm ‘ _ {1000 persons) (1000 Pirs"“s)
Bimas programme comprises a credlt system whereby farmers are provided with credit — BaE .4 40.7
for the purchase of high yielding seeds fertilizer, insecticide, eic, the‘lher with the pro- 1972 O eEni 39.3
vision of technical guidance through an extension service, 1973 . '9?6-6 1978
1974 . 37e.b: .
Inmas is a follow up pro_Jramme prowdmg further technical assistance and advice, but - ) 10156 41.6
. » i .

requiring the farmers to pay. for their improved seeds and fertilizers without credit. La6 S agh.o 46.0

- . 077 1,020.7 ha.9
SITUATION BY. KABUPATEN IN GKS REGION - 1877 o

{1} Land Use

Agncuitural land use by deupaten is showna in Table 2 3 10. Wetfleld exlsts in Lamangan
 {42% of total), while dry field exists mostly in Bangkalan {62% of total}), Fish ponds are
mostly in Sidoarjo followed by Gresik. Forest is only in’ Lamongan and Mojokerto.

Wasted land, swamp and others exist mostty in Bangkalan.

Spurce 1 Kuﬁpulan Data Dasar
DI Wilayah Gerbangkertosusila

Jilid 11 Sosial

(2)  Production o o _ | Tabie233 HARVEST OF RICE !N G.KS.

Rice production is highest in Lameongan, followed by Sidoarjo and Mojokerto. Produc- ' T Flanted Area —Frodnetion };ogggtt;zgl;ea
tion of ihe three kﬁbupaten oceupies 72% of total proguction in GKS Region. ' - T (ha) : ey 4 (t!ha _
Production per unit area is highest in Sidoarjo whese the irrigation system is best ar- ]'_9]3 : 249 441 32["’5!‘3 . 3,306
ranged. Production per unit aréa is correlative with the irrigation rate. Production per - L g
u'nist1 area is least in Bangkalan as fields in Bangkalan-are not siritable far rice production, 1974 - 260,268 '1’05.0’“' %5035
Next lowest production per unit areais Lamongan and if the brodu'cti\)iw in Lamongan . 1975 - 268,930 : 386,254 3,723

is increased then production in GKS will be signiﬁcaht!y increased. ) : 1976 267'077_ . 1’93?’227 z’jjz
‘Production of cassava is highest in Bangkalan, production of corn and peanut is high_est i:;; igj';:i 1’?)2?1;; ’ ;159

in Bangkalan followed by Lamangan. Production per unit area of these crops in Bangkalan ’ S ’[

is less than that of GKS average due to its soil and rainfall condition. If production per 1979 © 235,3%2 874,236 o e
unit area in Bangkalan is increased by planting suitable Kind of crops for_ the upland, . 1980 272,817 1'093'138_ . _4'007

productlon of GKS Region will be mgmﬁcantly increased,

For industrial crops, productlon of sugarcane is-only available in SIdOZi!’jO and Mojokerto Source : Diperta Propinsl Dacrah Tingkat T

© and tobacco production is concentrated in Lamongan. Jawa Timuer

In tivestock production, chicken production is highest in Gresik followed by Mojokertb,
and sheep production is highest in Lamongan. Beef production is mostly in Bangkalan.
Production of fish in fishpond is highest in Lamangan and prdductioh af sea fish is high-
est in Gresik. Production of forestry is maostly in Lamongan and Mcjokerio.

Dinas Pertanian Propinsi Dati T

Jawa Timur

. Table 2.3.4 PRODUCTION. OF SUGAR K.
Tahle 231 LAND USE IN G.K.S. AREA (IN 1977) UCTION. OF SUGAR IN G5

Acea Ratio . R : 1973 1975 1977
- . (Km2) ¥y Planted Area (ha) . - 7,555 | 8,022 .| 9,287
% Urban Area/Farmer's gardens 860,17 .7 Sugar Cane (D00 von) 728 785 . 866
Het rice field 2,425 .42 39.9 Sugar (1000 ton) ’ 72.6‘ . 825 19.1
Dr% field (incl. dry rice crop) 1,551.17 25.5 S HS {1600 ton) T 62.5 67.7. 62:2
Esrate S . 3B.19° 0.6 CTETES . (1000 tom) 7.0 | 18.8 I
Fish Pond 356.21 5.9
Forest _ 528.77 8.7 Source . Kumpulau Data' Dasar
Swanp - : 74.82 1.2 bl Wilayah Gerbangkertosusila Th. 1971 - 197§
Waste Land 236.57, 3.9 Jilid III Ekomomi
Others ) . b.66 0.1
Total o 6;079,95 100
Estimate  Urban Ared 148,00 Km2  2.4%
. Farmer's: gardens 712.00 Km2 11.7%

Source? Kumpulan Data Dasax
‘DI Wilayah Gerbangkertosus1153
Jilid I Pisik
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“Tahle 2.3.5 -:_LNERSTOCK'-Ph_obuc*riom.:m G.KS.

DI-Wilayah:Gerqugkertoéusila
Jilid IYT Ekonomi ~ .

(—  Eug of  00wS _Gﬁickén’ lMutton . " Beef N
o oduek Milk Meat C
(1000 pesy | 1000 L) | ceomd | romy | frow .
tuy 865 - 3,295 4,731 1,001 4,656
1972 913 3,564 4,783 [ 1,385 | 4,546
1973 | - 93 3,773 | 5,863 4,182 6,161
1974 | 2,529 4,047 5,094 | 2,163 6,988
1975 Coes7 L 3441 5,752 | 2,299 | 7,360
1976. { 2,869 L w686 6679 | 2,660 | o6,782
" 1977 3,649 4,878 6,778 | 2,445 8,383
Soﬁrce_: Kumpulan Data Pasar *

‘Table2.3.6  FISHERY. PRODUCTION IN G.KS.

R Fish in Sea Fish
Fish Pond . ‘
_(ton) {ton)
1973 17,533 19,448
T197E - 21,264 20,950
~1975 23,404 L 26,451
1976 22,264 45,353
1977 . 24,638 - 60,625
Source i Kumpulsa Data Dasar

DI ¥ilayah Gerbapgkertosusila
Jilid TEl Eonomi- '

Table 237 PER CAPITA GRDP IN GKS (1978)

[

" Per Capita
GRD?

(Thousand- Rp.}

‘?fimétyiSééfo;l

Tertiéry'Se;tor"

Secondary Sector

243
868
437

Source : GKS Study 1980

 Table 238 SIDEWORK- CONDITION IN DESA
: ' PAGRAWAN, KABUPATEN MALANG

* Sidework Farmer --I

sidework Farmer - 1I:

. Source :

Mumber of Ratio
Family (%)
Exclusive Farmer 29 ) é&;;_?ﬂj
ok Sidework Farmef ~ I ‘2? 42,2
" sidework Farmer ~ II . B 12:5
: Total . 64 100

than that from sidework.

than that from sidework.

whose income from agriculture-is more

Whose income from agriculture is less

"Pagrawan" Noriyoshi Kano Asia Econonlc Institute.

Table 23.8 MARVESTED AREA BY BIMAS & INMAS IN G.K.S.

DI Wilayah Gerbangkertésusila
7 Ji11d TIT Ekonomi

Bimgé co Inmas
_ (na) | . (ha)
1973 46,628 31,248
19 62,233 32,207
1975 99,700 -30,896
1976 121,364 36,386
1977 78,966 75,237
i |
VI-H Souree @ Kumpﬁlan Data Dasar
Y wilayaﬁ Gerbéngkertosu5ila
Jilid TII Fkonomi
.. Table 2,3.10 LAND-USE BY KABUPATEN (1977
o _ ' (¥m2)
‘Urban.- bry field Swamp
. Area/ Wet . {{incl.dry : wild
Farmer's|- - Rice | . Rice o Fish Land
‘Cardens ‘Fleld Crop) |[Estate| pond | Ferest | Others Total
Gresik | 68.04 h51.42 184,50 177.88 |  6.38| 92.34 [ 980.56
_Bangkalan| 201.74 | 124.55 | . 958.88 | ' 6,00 11.12122.061,424.35
Mojokerto | 160,73 | 389,98 90.42 1 38.18 ) 246,07 | 6.32| 931.71
‘Surabaya ‘| 57.06 | 94,09 f  12.66 42,95 4.88 | 211.62
Sidoarjo [159.02 | 334.91{ . 0.19 199461 | 16.90°) 639,46
Lamongan - | 213.60 [1,030.47 | .295.52 © 11.94 | 265.20 | 75.5211,892.25
GKS 860.17 |2,425.42 | 1,551.17 | 38.19 | 358.21 | 528.77 } 318.02 | 6,079.95
Source Kﬁnpula@ Data Dasar .



NUMBER OF FARMERS AND FISHERMEN BY

Table-2.3.11
KABUPATEN (1977} {Surabaya is not tncluded)
Faémnrs . Figherpan
(1000 person) (1000 1_:9,1‘51:-:1)-~l
Gresik 177.8 9.8
Sangkalan 267.3 14.9
Mojokerto 118.,9 (19}
-$1doarjo '57.5 1.5
Lamongan 399.2 18.6
Sﬁrabaya - -
G. X. 8. 1,020.7 44,9
Source : Kumpulan bdta Dassr

pI Wilayah Gerbargkertosusila
Jitid 111 Fkonomi -

Table 2312 AGRICULTURAL FRODUCTION BY

KABUPATEN {1980)

; .
. ] Bang- [ ¥ojo- | Sura- | S5ide- | laae-
Gresix ’ kalaa kerto baya | arjo ngan . i Fotal
Barvest i o ’
area 43,257 | 32,199 | 3,615 | 9,353 121,232 { 91,521 ¢ 272817
{na) | : . )
Rice Producticn | 139,865 : 72,616 | 229,540 | 95,113 [ 230,635 {325,571 [1,093,138
[{(ETS) r R
i ;
! Froducclon ' 1 : o
i perounit | 4,006 8,240 | 5,260 3gsa i 5,594 33820 4007
: aren ]
? (uonlhal !
C 5,016 | 20,283 | - 3,367 1350 319 9,667 1 45,887
Cassava 74,950 { 110,387 { 68,859 B85 | 4,823 1 65,380 125,533
(ron} 1.585 5.45 2.83 | 418 9.29 6.76 7,02
(ron/ha)
, 23,404 1 95,323 | 18,976 603 2,672 70,747} 214,525
ha .
Corn ¢ , 16,857 | 75,887 | 19,037 w2f 2,390 38,455F 172,967
ton .
¢ o668 0,188 1000 6,586) 89l a,82¢ 0,806
(ten/ha) | :
- Fagl ] 13,383 1,93 1 4] 9,200 34,321
a
Peanut ‘:n , 5,825 | 9,198 2,846 62 182 6,788 24,874
b}
onrras 0,777 ?,esa 0,724 | 0,463| ©,83¢] 0,735 0,725

Source :

Table 2.3.12 PRODUCTION OF SUGAR

Batf 1 Java Timur

Binas Fertankan Produkal

BY KABUPATEN (1977}

CANE & TOBACCO

Sugar Cane Tobaéco
- TURLE | _ Tals
Atea Product— [Productt - Area. }Product-| Product-
: ion ion © ion ion
(ha) {Ton) Ten/ha)} {ha) (Toa) [(Ton/ha)
Gresik
Bangkalan ) . ) A
Mojokerto |{ 3,248 | 264,986 | 81.6 5 Sz | 0,400
Sidoarjo © { 6,039 | 601,373 | 99.6 990 396 | 70,400
Lamangan 3,995 1,658 1] 0,415
Surabaya:
| ¢ ks 9,287 | 866,360 | 93.3 | 4,990 | 2,056 | 0,412
Source : Kuﬁpﬁlaﬁ Data Dasar

DT wilayah Gerbangkertbsusila
Jilid IIT Ekonoml

Table2314 FISHERY PRODUCTION BY KAB_U?ATEN {1977]

Fish in géa Fish
¥ish Pond
(eon) - . _(tun)

Surabaya Lo2,666 | 11,473
Gresik | ©o13,924 19,923
Sidoarjo 12,981 I, 891
MO OkeTto 176 ’ -
Lamengan _23,125 _15,216
Bangkalan 1,289 13,119
G. K. s. Sé,lﬁl 60,625
Source Studl Pengewbangan Wilayah

hetropoiltan GErbangkertosusila-

1. qupllasi Data

23.2 MANUFACTURING !‘Nbus*mv

NATIONAL VIEW OF INDUSTRIALFZATION

Industrial development in Indonesia is being actively promoted ‘under the QOVernment '
guidance but at present ‘the share of manufacturing secior to the total GDP is estimated
at only about 13%, and therefore it is e\:a\uated that the tndonesian industrialization is
still in-progress. The growth rate of the producuon, however, is increasing at a remark-
ably high level compared with the ather sectors, The growth rate of ihe tota GDP
between 1974 and 1979 was around 6.5%, while that of the manufacturing sector was
11.2%. |

The national industrial development policy within the term of Pelita iil {1979/80 —
1983/84) insists on the toltawing 4 points: ' '

— Enlargement of employment. opportumtlm and encouragement of small scale fac-
tories.

— Promotion of consumers’ goods pmducnon and theif sufﬁcxent supnlv to meet the
domestic demand

— Encouragement of industries processing basm materlals to produce f:mshed goeds,
and their exportation, and

"~ — Development of the mdustrles relevant io agncuitural product:on

Observing the condition of mvesiment the aggregate number of pro;ects from 1968
up to 1979 was 3327 projects for domestic investment, and 980 projects for foreign
|nvestment The capital share of manufacturmg sector was more than 65% for both
types of Jnvestments as shown i in Table 2.3.16.

SITUATION OF GKS lNDUbTRY IN EAST JAVA

The charaetenspcs of the manulacturmg mdustnes of GKS Reg:on m East Java are

as foilows

~ The number of establlshments in (:KS regaon was around 5 000 units and this was
about 36% of the total of 14 000 units in East Java, as of 1980/1981

- Observmg the character;stlcs by type of manufacture the share of basic metal and
machmery manufacture is 67%, and that of chemical and chemical products manu-
facture is 78%, of the total of East Java. The so-calied capital mtenswe manufacture
has accumulated mostly in the GKS regaon

~19 —



Table 2.3.15 CONDiTIONS OF MANUFACTUHENG ACTIVITY | @ (B (€} ooy (8)

|N |NDONES|A N : . : : E ’ g:lcagilshment ;g;kz:s - . i:i‘;iigi 2;‘;:'8 ::E:iﬁdgz) ::;iduiov?‘.:::s
{Share) ; {Shaxg} (Shaxe)’ ; {5have) | Butpur (2}
31 Food, Beverage and Tobaceo - | 2,448 (i1.ay | 200,981 (15,6 | L2407 (3%.6) {; Sid6 @20 | 0 L
32 Texitle, Wearing apparel | 2,218 {27.9) [ 223,768 (2.3 | w84 0S| 5.2 QLA 0.4
33 Yeod and Mood Products 637 (- B.0) | 47,823 { 5.8) |. 1066 { 3.4) 4,9 (36| &L
34 Paper and Paper Proudets TS (4D 26,055 (3.2 9.9 (.29 35.8  ( 2.9) ) 4.8
35 Chemicals and Chemicel 199 (10 0y | 92,349 L2y | 58,8 (18.4)) | “rrh4 (iT.S) | 37.0
- Products _ . . ] - ) _
36 fion metallic mineral Products | 624 -{ 7.8).] 28,185 (4.7 ] 1562 (49 [ 9.0 (&1 64,2
37 Bastc Meral | | . o (o | 3,978 (0.5 S 241 (.0.8) 5.6 ¢ 0.4) 22.64
38 Haihineey and Equipments - | - 715 9.2 || 92,126 €1L.2) 462.7 (167) | 1606 {13.1) 34.7
39 Others 82 Loy | 4,817 (0.6 1.6 € 0.4) 3.4 (03] ¢ 250
Toral N 7,955 (200.0) | 621,122 (100.0) | 3,139.0 (100,0) |1,222.3 (100,8) 8.9

Rotes: 1} Value 1s sheun at market prices
-2) Mumber of workers mcludes the unpaid fami].y workers
" Source ; " Statistik Indonesia, k979"

Table 2.3.16 = APPROVED DOMESTIC AND FOREIGN INVEST: " Detarte b 1 reretan Tavestment
MENT PROJECTS BY SECTOR IN INDONESIA | . . e S s :
{Accumulation up to 1981_') e _ Category . - ¢ of prg:ieé'cs . (bgigi;_:lap) Share(%} - | of Pl::;iects (mﬁﬁct:.luss) Share (X}

L. Agriculmure . C ss9 -l r0sls s 4 15 ‘g65.2 | 10.6

7. ‘Hining - R 19 1013 2.5 13 1,326.6 16,2

3. Wemsbactore 0 |25 2,734.8 67.6 469 . 5,356.2- N

4, ‘Electricity, gas and water 12. Tk.2 ) 0.0 = : f. . L -

5. Comstruction . - - 7 17.7 R 61 851 1.0

16, Wholadaler/comdratal 101 o9a 2 1z S s L d.2
7. Tranmsport 141 1.2 4k n 1230 5

B. Financing and others 1 a2 _ 187.7 he 30 8. 2.9

9. Service, Sociol . 22 ) 19.3 0.5 7 22.6 ¢.3

Total ' 3,327 . 4,063.0 0.0 | 780 8,193.0 100.0

ROTES : 1) Excluding oil, insurance and bsmking 8eCtors
' T2y . Domestic In\.'estment, plua Eorelgn snvestment transferred to domestic Investment, and minus liquidated
dmestic invesm:ent .
'73) Fureign Investwment j miuus liquidated foreign 1n\resment and tramsfer to the domestic invesme'nt, and
plus add 1 Eional capil:al )
Spurce : BKPM ( Investment Coordinating Board }

Table 2317 GROSS DOMESTIC PRODUCT IN INDONESIA -~ | - L | e e T daon Growth Rate ]
BY INDUSTRIAL ORIGIN _ _ . INDUSTRIAL ORIGIN | [ share 1 1 19791976
1. Agriculture ‘ : 2,611.0 ©3,203.7 32.2 2.64
2. Mining & Quarring . 8500 1,063.6 10.5 3,97
3. .Hanufacturing 755.0 1,284.6 12,9 11.22 i
b Elactrieity, Gas and vater | S 30 59,7 0:6 ° 10. 04 d
5, Comstruction ', 1 0.0 . 5628 5.7 o 1nes
6, ='wholesala & Retaiis : 1,224.0 01,6329 S T 5,93
7. 'Transport & Communicat'ion_ 288.0 57,7 SN 14,41
8. Financial Intemedi.uries : 88,0 4 - 1834 1.8 . 15,82
9. Ownership of dwelling 760 | 306.1 3.1 11.96
110, Public aduinistration = - | ¢+ -443.0 797.7 8.0 12.48
11. Seivice = - - T R YT C 3060 3.1 : 2.4
“aetal .o 17,2690 9,936.2 Cw00 - b 6.45

Source "STATISTIK INDONESIA 1979“, #iro Pusat Statistik Jakarta
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— The composition of the type of manufacture in GKS region is 161 units of the metal
and machinery type, 32 units of cheinical manufdcture and 4,802 units of miscella:
neous manufacture. 'lhe ‘shares are thierefore 3,0%, 0.6%, and 95,4% respectively, in
1980.

- The distribution of small scalé factoriegs is conceived to be sim'iiar to the disiribution
pattern of population. GKS region shared 18.8% of the total of East Java in number
of units,

As mentioned above, the industlal concentration by number of units in GKS region is
evaluated to be remarkable especiaﬂy i the basic industry sector such as metal, machin-
ery, and chemical and chemical manufacture, At the same time, this characieristic can
be recognized in the condition of the investment activities.

Observing.generally, the actwnty of investment in East Java seems to be comparatnueiy
weak, judging o the fact that the aggrevate vaiue of East Java to the whole'of Indonesia
is only 12.5% for domestic invesiment, and 4. 5% for formgn investment. For referance,
the share of popu!atlon in East Java is. approxumateiy 19.8% of the nation. Within East
Java, the investment activity in GKS region is generally evaluated to be brisk. Table
2.3.18 shows the conditions of agaregate value of investment betwean 1968 and 1981,

As is evidant from this table, the concentration ratio into GKS ragion is 65.7% of the

domestic investment and 81.6% of the foreign sector. Within figure, the concentration
into Surabaya is remarkable, 'with sbout 26, 8% and 45.7% of the: total of East Java
shared by the domestic investment and foreign investrment respectively.

Tabile 2.3.18 APPROVED DOMESTIC AND FOREIGN
-INVESTMENT [N GKS REGION

il |
Ked. { Kab. pomustic Investtwnt Forelgn l.m:suceuc )
: 31114on Rp.] Share (%) IMiltien $ |Share {%)
- — —p - - - =
Surabaya 210,267 126.8 (40.73| zi1.9 45.7({56.0)
‘stdoarje 23,5843 7.1 (1L.1} 89.4 18.5¢22.7)
Greslk 308,205 130.5 (46.53 62_.9. 9.3011.4)
Hojokerto (Kod./Kab.) 9,687 LG { 1,5 37.5 8.10(3.9)
Lamungan 1,328 o1 {0y - -{ -
Bangalin : 9-9_d 0,0 { 0.0 - R SR
6KS Regica ) 863,234 657 (loozy} 377.9 TaJ.suum)
gast dava . [1,009.46 I mo.d w33 | 1000
Source: BKPMD Annwal Report 1982783,
Note : Figures-in paventhesis show Lhc shate iw the GRS rotal

CHARACTERISTICS OF GKS INDUSTRV

{1} Factory Locatlons

The concentration of manufacturmg factones into GKS region is ane of the natewarthy -
characteristics. However, observing the constitutional characteristics, most of these are

aceumulated in the limited area of Surabaya and jts penpheral area

As shown in Tahle 2.3.19; about 81. 6% of the total units and 91% ofthe total employees
are shared by the area mcludmg Suraba\/a Sidoarjo and Gresik. Besides thiswhen regard
ing the accumulation of so called modern industries such as meta!/machmerv, and chem-
cal/echemical products manufacture,. it can be seen that most of these are concentrated
in the same area as above, |t should also be noted that some are focated in Mojokerto,

' Based on the New Or

(21 Movement of Factorv Deveiopments Since 196? _ _
economnc pohcy, two {aws, the

Investmerit: Laws of 1968 were .
‘yole in the acceleration “of economic development.

f investment has been located in the GKS Regmn. :
66 foreign investment projects {1967/80) ‘and 255 domastic projects (1968/80). Accord-.

ing to the data, 199 factones ‘and-among those investmants and the actual movement of
Fig. 233, Observatson of these figures re_veals that there

ocatlon by mdustnai sector

dlor Governments financial and

Foreign Investment Law of 1967 and ‘the Domest]c

established to take .an important
Since then, a considerable volume 0

factory investment is shown in
axists dsfferent characternstlcs forl

nt in the Food ‘and Beverages Sector has tended to be located along the

= The mvestme
xisting in Gresik."

Surdbaga——Srdoano Corridor, énd none-are e
have been located mamly in three areas:

- The investients in the Cheémical Sector
d Surabaya —. Krian Corridor along Kali

Gresik, Surabaya—Sidoarjo Caortridor an
~ Surabaya.

— The iswestsﬁent in the Non-Metallic and Mirneral Products Sector has an equivaient

‘tendency to the Chermcai Sector,

— The Metal Processing Sector tends to be loc
peripheral area of Surahaya and Sldan]O

us Sector arc mamiv iocated inside of Surabaya, es-

ated.mainiy within Surabaya and in the

— The f_actorles in the Miscellaneo
“pecially in the Ruagkut area.

(3} Smal! Sca!e Factorues and Hand:crafts

Obhserving the locations of smali scale ‘Iactones and handmraﬁs {d
with less than & emplovees} it is. acknowledged that comparatwely many units are lo-
gated in the Tural areas supported by agricultiiral industry. These are. ‘the so-catled tradi-
tional industries and according to the 1982 annual report of the Department ‘of industry,
the rnain products of these factones arg:

efined as factories

Batik - : Bangkaian Sidoarjo
Sarong. ~+ Gresik, Sidoarjo
Confection Surabaya, Gresik

Sugar paim fiber Sidoarjo

Bamboo Products " Lamongan, Surabaya
Bag, Suiicase ' Sidoarfo

Shoes _  Mojokerto
Shrim;ﬁ crackers

: - Bidoarjo, Gresik
Shrimp products S

Brass, Brass Processing - Mojokerto

2.3.3 COMMERCE AND T'RAD'E
SITUATION OF SURABAYA AS COMMERC!AL CENTER i EAST JAVA
{T) DistriBution of Commerc:al Facalltres

. According to the data .on number of SIUpP iCommerc:ai Business’ Ltcence) as of 1980,
- the character of Surabaya as a commerciaI centre in East Java is evident. The number of

licences is about 22 thousand in the city of Surabaya and this is about 30% of the total

o) EEst Ja & 6 he Shar& 0! GKS reg Y ()X 133 t vV 4 ' i E i
{ V. ?4 5 ; i ‘QH ‘S a “ 9
‘ t . . a ei 2/0 O thE tO‘lai 4] as

The high degrce of commercial accumutanon in Surabaya can.alsp be recognized from
the number of hcences per capita, As shown in Table 2.3.21, that of Surabaya is abaut
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Tab102319 CONDiTIDN OF MANUFACTURING FACTORiES
IN GKS REGION AND EAST JAVA (1980/1981)

‘ Metal / Machinery | Chemtcats SPCMECEL b yiicitybnaoue . Toral - | He.of smald-
Kod. /Kab. W5 : ?rﬁg“c“ Lo iy i S gei——r{ 2cale factories ]
' . Unit.s ‘fof sorkers Units ot varkers U.n_lt_s fof Ho..rker:s Units .~ {of Workera -_.i!andlcrafts (Pnita)
L suratava 91 © 11,349 w | e, focdienr | 88,068 3,002 |- 101,698 . z,245
Ty 60.3) -} (56.1 ¢ b 3. D] (27.1) (60,30 L g8y | (s0.2y | (s | )
Sidoar 32 3127 6 [. 1,433 | ab% | Cas,0m | ser 2,237 | 9,006
oarje . (2.2 | (2.8 s.e | (17,00 9.8y | (1.8 (0.2 (14.0) T g15.6)
iresik 1 4 2.702 10 | i-a,260 Fosaas 13,246 | 558 - 20, 208 7,261
- - (03 | s ol cen lany | ooy | aro s |- : ilzse;
ol 2 B T 434 ‘323, 6,469 | 332 °6,951 - 19,537
Hojokerta {kod.Xab) | o1 5y | (o 2y w.n | G.n (.8 | (5:m 6.7 “.0). (14.3)
Lamongat _ R ~ 420 S oses2 | sz, | 3,082 15,952
8! : : ‘ : ®.7) (.1 @8y | e @2r.7)
Bangkalan t91 - - 158 1 73,066 -1vo 3,257 12,561
R (1.9} . N (3.3} | (2.4) - (3.% .. | (2.1 (71,8}
s 0T 608 665 [ 129,908 | 4,988 | 154,333 57,560
: Sqen0y jeo.e ] oo.o | Qeg.ey | (o.e) | (100.0) (100.0) . (o.0y
@7.6) . | (78.0) (60.8) | (6.9 | 0877 (35.5) | (L&) 6.0
{Majer Clties) . S : ' o
Malang ) 18 854 7, PR UY F-S-T R - 51,110 | 946 Ssgae o 00 17,200
Probolinggo . - - 2 . 2,076 | 318 9,714 320 11,290 L T,293
Madien 2 108 - - 439 - 20,308 |. asz 26,451 16,920
Pasurian - SRS T 590 S R I R IRUUL 7Y 0 (7Y BN N U301 U O 12,605
frodtrr 6 La62 1 200 662 40,495 -| 689 | 40,857 : 4,786
zast Java 224 22,839 | . 41 12,980 | £3,768 |1 344,935 | - 14,033 | 380,756 |- 359,520
S jpevoy | aeey | {100.0) | (300.0) | (100.8) '} €100.0) | ‘Goo.®) |7 (100.0)

NOEES ¢ 1) Farentheses mean the bhal’(: (%) :
2) . S:ral]. scale Factories and Handicraft mesns the Eacmrlcs uil:h lesa than 5 ecployees .
Sogrce i ANRUAL REPORT, 1981, " DI‘IAb PERINDUSTRIAN PROPINST DAERAH T[hGKAT 1 Jada T].HUR '

(P Sumenep

o 0 o
S v

(o[ 1 ]
~Sampang .

Larsiongan Bdngkalan

om
Gresik.

Sy DDDEBEI

Mojokerto | S“rabay

ABR
Sitnbondo

LTT
Probolingge

\ EEBAA “] () Bondowoso

Poronogo ()

1
0O Banyuwangl

F S O :
“ AEME. L PR og .
~Limajang . Jember

Blitar

= P_a'o'ir.;-m
E..J."500 o _8‘100 Units :
Fig 232 DISTRIBUTION ‘OF. MANUFACTUR!NG FACTORIES

IN EAST JAVA
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-LEGE‘HD

LEGEND :
& iNo-Metallic ‘Mineral
7 ; Metallic Processing
-8 ; Machinery

9 ; Mescellangous

1; Food, Beverage , Tabacco
2; Textile
3; Wood ./ Furniture
" 4; Paper Product
5; Chemistry
: Factories With More Than
Q; Factories With More Thon 100 100 Employees
! Employees .

Fig. 2.3.3 DISTRIBUTION OF MANUFACTURING FACTORIES
ESTARLISHED SINCE 1967 '
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11.0 units per 1000 persons, whrle that of East dava i 15 2 6 The figures for the other areas
in GKS region are srmrlar to the average of East Java, approxrmateiy 286,

Table 2.3.20 NUMBER OF BUSINESS LICENCES OF MERCHANT
' CIN GKS REGHJN '

r ,Large - ‘tjtediure' : Small - ;0 Totak
] Mumber B pmumber | % mber | x - lumbec z (1) % @)
Total 3,333 [160 {13,859 | 100 "}12,378 { 100 31,570 | 100 !42,3
L] oresix C20 | o] csar b savl 00| B | 1,060 | 6uz2 | 2.8
2. | sangralan 1| ooy | ss2 | zae| vei | e 1,235 aver | 1.2
3. Kb, Mojokerts | 6 [0.18.| aza | z.sr| 2922361 o722 2290 1.0
4| Kodya ¥ojokereo| 7 | 02y | Csse | a.sz| 439|355 0,004 | dae | 1s
5.1 Redya Surabaya | 3,264 97,33 {12,242 17715 | 6,639 53,63 [22,125 |70.08 | 29.7
6.| sidoarjo’ 54} 1.62 802} 's.06 | 1,174 | 9.48 | 2,030 | 6.43 | 2.7
7. Lamongan . Tnfeeod | usei| 286 2,035 [16.44 | 2ya00] 7,80 3.3
¥ast Java Toral . | © . L o S 7,567 |100.0

SOTES : 1) Percentage to the total of GKS
2) Percentage Lo the total of East Java ~ -

Source : Kantor Wilaysh bepaatemen rarAAgangan Propinai Datl I Jawa Timur,
Table 2.321 THE NUMBER OF COMMERCIAL BUSINESS *
© . LICENCES PER CAPITA IN 1980 -

(Unit per 1000 persons)

Number of Commercial_ﬂusineee

Kﬂb'/§°d' ~licences per capita as of 1980
Surabaya . ‘11,0 .
-+ Sidoarjo - 2.4
Grealk : o C2.7
_Mojokerto (K d) 22
Lamoogan ) _ R TN
Bangialan . : . 1.8
GKS _ _ B -1 YA
Eoet Java o 2,83

Source : Kantor Hilayah Departemen Perdagangan
. Propinsi Data I jawa Timur

{2} Wholesale Functron in Surabaya

Observing the characterrst:cs of c.ommercral functlon by category of Ilcence the number

of big business licences in Surabaya in 1980 was about 3,240 and the share of the total

of East Java is as:.umed 10 he. more than 82% Thrs big bustness lrcence is definad as the

business of wholesale, tradmg and warehousrng with approved reglon-wrde actrvrty and
whose capital is more than 75 mrlhon Rp. (as of 1980) Judgmg from the fact that most

of the enterprises with such wide. regional actwrtles accumulate in the city of Surabaya

there is no denying the central commercrai functton of Surabaya servrng East Java and-

beyond,

‘Share of Brg Busrness Ltcences

o GKS Regron 'East.rava
Surabaya U 91E% . 1824%
GKS remainder =~ o 28% o 2%
GKS Total . Co S 845%

© Others'in East Java . P Lt 16B%
o S 00,0%  100.0%

' (3)' ("hange in Number of Shops

Observing: the change of number of shops between 1975 and 1980 the fol!owrng facts
are found' : .

— The number of shops in the GKS Regron rncreased by ahout 12,300 and about 8, 100
- of these. (66%) were in Surabaya city,

. Lamongan and Banqkalan among other areas of GKS Regron received the Iargest

changa in number of shops. In Lamonoan 1 352 new shops were, Iocated during the -
5 'years and the aninual - growth ‘rate ‘was 16. 9% In Bangkalan 848 new shops were
located and the growth rate was 17.3% per annum.

— In the areas with hrgh |ndustr1a| growth such as Sldoarro and Gresrk the increase in" -

shops is comparatrvely low. lt is‘assumed that most of the consumer. actlwtres inthese
and most of the mcraase rn purchasmg power may tend to be absorbed by Surabaya

ACCUMULATION OF DISTRIBUTION FUNCTION

Observ;ng the dlstrrbutron of warehouses trom Table 2.3, 22, Surabaya possesses a fioor
area.of about 1. 45 mrlhon m? whrch corresponds to a share of 72.5% and 25 0% of the
tota! of GKS.and the total of East Java respect:veiy This concentration ratlo to the
East Java total is not'so much hrgher than that of the oommercrai facrhtres {40%) but -
the ratro to the GKS total is hlgher The distribution function containing the port Tg
Perak s remarkably strong in the city of Surabaya Obseiving the major cities with a
comparatively hlgh drstrrbutron functron the cities with a warehouse area of more than :
200 thousand m* are; :

: Kab. Bownegoro ' 348,2 thousand m2

Kab./Kod. Kediri. . . 779.4 "
. Kab. Jember .. - 4448 "
Kab. Bondowoso 2732

'_'Kab Banyuwangr '4144 e

Tab|e2322 AGGHEGATE OF WAREHOUSES iN GKS
REGEOI\_! IN 1980

. B No. of Unifs'-_ :_”Floor;Araa .
Kab. /Kod. Share (x 1000&2) .- Share
. oo (70.9) : (72.5)
-Bavubuys 10yblll. _l25;5! E .1,ﬁ52.3. (25.0] -
: BE (tr.8y | (10.8)
) Sidoarjo » 1,741 Sl l4.1%1 6.7 [3.7)
s ey (3.9)
Gresth . o) N0 gy 780 3]
Mojokerto | . (6.8) _ (7.9)
-{Kab/Xod) '1’0._23 {2.5] $158.2 [2,‘_?]
o o _ (3.8) |- o (3.8)
[Lavongan .y 373 ey o33 [1:3}
R e (2.1) _ : (1.2)
bangkalan-‘ S 36| ’[0.8] 40 10.4]
AR '1 | ooy oy 5 (100,00 |
; ‘G'K S‘. - 4:974 ) [36.0] I B ] . 13486} .
. East_"J':a_\r_a. : -;“‘é:l’SBB : '1‘1'10{').“““)'}_ ' 5.‘.800..? ’ [100'_‘0]

"NbTES 15:1) Parontheeee‘(.;) meana'thcueharejto the GKS. total.
i "2.) Paténthasae [ ]:menn's the ghare to the East Java total,
Source i Kaﬂlor wilayah Departemen Perdagangan Propinsi
. Dact I Jawa Timur,
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TRADING ACTIVITY
{1} Export and tmport in East Java !
The amount of export from East Java as of 1979 was approximately 312.95 mllhon

US$ and the increase rate compared to 1078, was around 57.7% at market price. The
type of commodities for export from East Java are mamly agrtcultural Crops such as;

o Food crops (Peanut cakes Mal?e, R|ce Bran, Beans, ete. b

o Plantation crops {Coffee, Copra, Rubber. Toa, Tobacco, ete.).

In 1879, the destinations of exports through the':o'ort Ta. Perak’ were nrainly W. Ger
many {23.0%}, Japan (18.7%), ‘and USA (13 0%}. These areas occupy a share of 54,7%
of the whoie export value.

Concerning the import activity,_the fluctuation in the value can bé recognized by year.
The amount of import as of 1979 was about 261.20 million US$, Accordingly, the
balance of the year 1979 was a surplus export of about 51.75 million US$. The type of
commodities imported to East Java are mainily industrial goods and consumers goods,
however also included were the agricultural foods such as rice, Wheat and sugar. The

major origins are Japan {69, 3%), USA (3.9%) Switzerland (3.7%) etc., based on the-

|mport value

This trading business has been marn|y performed through the Surabaya Port, Tg. Perak

Tahle 2.3.23 CONDITIONS OF EXPORT A_ND IMPORT'ACTIVITY
EXPORT FROM EAST JAVA, IN US §. :

YEAR N Us § INCREASE/DECREASE | %
1974 97,342,983,42 - -
1975 98,067,995.67 + - 725,012.45 0.74
1976 134,163,321,37 + 37,545,350.00 34,85
1577 161,161,937.70 + 26,998,616.07 20.12
1978 198,498,565.55 +37,337,427.85 23.17 -
1979 . 312,953,961.28 +114,455,395.73 57.66
IMPORT TO EAST JAVA, IN US §

YEAR IN US $ INCREASE/DECREASE %
1974 86,127,757.71 - ' -
1975 58,191,910.80 - 28,035,846,9L 32
1976 135,837,495.47 + 77,645,548.67 133.43
1977 108,272,331.58 - 27,565,163.89 20,29
1978 257,550,370.54 +149,278,038.96 137.87
1979 261,196,570.20 + 2,702,143.74 . L.04

_Source 1 BKPMD "Iuvestment Prospects in East Java (1982/83)",

(.2) Economic Function of Tg Perak
The function of Tg. Perak cannot.be ignored in the drscussmn on the commerce and

trading in this arga. Based on the data for 1979 as shown in Table 23. 25 and as ar-

ranged by the central statrstrc bureau a comparlson of the major ports in Indonesia is
possible as be!ow, : _

— Observing the tonnage of cargo handfmg for export and rmport mcludmg petro!eum :

Tg. Perak shares 2.1% of the whole handling amount.in Indonesra and is ranked see-
ond next to Tg: Priok (Jakarta), If based on'value; the share 6f Tg. Perak goes up to
5.0%, however the total value is slightly lessthan Belawan {Medan).

— The above faots are based on the data |nc]ud|ng petroleum and products. Basrcally
the discussion on the economic function of the port should be based on the value ex-
cluding the petroleum trade, The total values in Indonesia of “with petroleum and
products”, and “without™, were as follows

DB

TINATION AND
Table 2,3.24 COMPOSITION OF DES
o ' ORIGIN FOR EXPORT AND IMPORT

EXPORT FROM EAST JAVA, BY END OF 1979 (in 1,000 Uss)

DESTINATION _VALUE k.
W, GERMANY 71,947 22,99
JAPAN 58,564 1871
LA ayg,uer - 13,06
HOLLAND 26,934 . 8.61
" SENGAPORE 26,528 8.48
AUSTRALIS, 2,517 0.80

OTHER COUNTRIES ss,osa 27.37 .
TOTAL _ 312,954 100.00

—rr——

IHPORT TO EAST JAVA, BY END OF 1§79 (in 1,000 Us §)

- FROM . _VALVE %

. JAPAN 180,009 69,32
US4 10,243 - 3.92
SWITZERLAND : . ‘ 9,694 ) ' 3.71
TTALY ; C 7,99 : . 3,06
TAIWAN & o ' 7,376 : 2.82
HONGKONG - 1,018 2,71
W. CERMANY 5,938 I WX
CANADA : : 5,202 . 2.00
AUSTRALTA 3,264 1.25
SINGAPORE : 2,213 1,02
OTHERS - E 22,207 ) 7,92

TOTAL 261,197 100.00

Source : BXPMD “Investment, Prospecta in East Java (1982/83)",

: o Export Import
Including Petrofeum {million US$) ~ 15,590.1 72,2023
Excluding Petroleum (million USS) . 6,7189.2 - 6,409.0
_Rate of Petroleum Trade (% - 569 - 1.0

The rate of petroleum trade for |rnport was only 11 0% whlte that for export occu-
p:ed 56.9%. Accordingly, the evaEuat;on of economrc functron of ‘the prot would
rather better be based on the data of import, The share of lmport at Tg. Perak based
on value was about 12% of the total. Compared wrth Tg Perak value of rmports at -

the ‘other major ports such as Tg Pr:ok Belawan, and Ujung Pandang, were 3 9tames
0.58 times and 0 1 1 times respectrvely

It is worthy of note that Tg. Perak has the largest, functlon asa |nter msular trading
port in Java. Although up to date rnformatron is strli being collected, accordmg to
the report "Port of Surabaya’ Phase 2 F'ro]ect Feasibility Study, 1981, the inter-
insular traffic in 1978 is reported to be about 2. 0 million ton at’Tg. Perak and 1.4

“mitlion ton at Tg Priok.

The ex:strng poit: capamty of Tg; Perak is estrmated to be apprommately 5,895 thou-
_s;u:d ;on while; the present handirng amount is assumed to be & ,870 thousand ton,
erefore the existing capacity will nat be suffrolent 1o cope with the future demand.



Table 2.3.25 CONDITION OF PORT FUNCTION FOR
| FOREIGN . TRADE BY MAJOR PROT
{Including Petroleum) '

) _ Carge Value'(x 100 ron : Gross) Value 6f us $ (x willion us $)

Major Port e R o : .

: Export Tmport Total . Export g——-——| Tmport ;- Total -

' % % % (FOB) % " {GIFY| % z
Medan (Belawan) 914.6 | 0.9 863.5 | 6.0 | 1,778.3°| 1.6 719.7 | 4.6 | 4F5.5 | 6.9 1,215.2. 0 7503
Jakarta (Tg. Priok) | 6,557.6 | 6.7 | 4,977.8 [ 34.3-| 11,535.4 | 20.2 | 1,025.7 | 6.6 (3,259.5 | 45.7 | 4,315.2 | 18.9,
Cirebon * 2,605.1 | 2.7 494.7 3.4 1,099.8 | 2.7 288.6 | 1.9 | 270.0 | “3.7 558.6 § @ 2.5
Semarang 89.7 | ‘0.1 968,1 6.7 1,057.8 | 0.9 0.7 | 0.5 336.0:| 4.7 436.7°1 1.8
Surabaya (Tg. Perak) 0961.9 | 1.0°] 1,444.1 | 10.0| -2,406.0 | 2.1 280.9 1.8 |, 851.3 | 12.8 | 1,132.2 5.0
Ujung Pandang - 234.5 | 0.2 320,0 | 2.2 554,5 | 0.5 |° - 89.9| 0.6] ‘€51 1.3 185.0 | 0.8
_ Others 186,904.6 | 88.4 | 5,440.4 | 37.5 | 91.383.1 81:0 |13,104.6 ‘84.1 1,8¢4.9 | 25.9 [14,969.5 | &5.8
Indonesian Total |98,268.0 [100.0 [14,508.6 [100.0 |112,776.6 [100.0 |15,590.1 [100.0 |7,2C2.3 [100.0 |22.792.4 [100.0

NOTES :. 1) FOB (Free On Board} : Export Price

2) ' CIF (Cost, Insurance & Freight)
"STATISTIK INDONESIA, 1979", Biro Pusat Statistik Jakarta.

Source :
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2.4 LANDUSE
241 'PRFSENT LANDUSE
PRESENT LANDUSE IN GKS REGlON —-1981

In order to understand the current tanduse in GKS' region, tha emstmg landuse map was
prepared. This was toa 1M 00 000 scale and was based on mterpretatnon of the 1/50,000

scale photographs taken'in 1981, From study of this map, the current situation of land-

use can be descnbecl as ‘foIloWs,

— Generally speaking, GKS legmn as'a whole is characterized by ruraf Ianduse except
for Surabava : : S

— Extensive agricultural area in GKS region is cumposed of paddy field in ﬂat aveas and

other agncu!ture products on slope areas,
— The fallowmg are surmised fram mterpretatlon of the photagraphs
Pdddy faeld in flat areas is not always cultivated every year.

Un 4ssed land and waste land seems to be cu[t;vated accordmg to season, such as
only in rainy season, etc
- Fish ponds to a width of 5 — 10 Km extend along the coast of Kab. GI’eS|k Kab,
Sidoarjo and Kotamadya Surabaya.
— Majority of the urban area is concertirated in the city of Surabaya, and other urban
areas. are formed surrounding markets -and shopping streets in Gresik, Lamongan,
Mojokerto, Sidoar]ji, Bangkaian' Krian and Babat.

— Large scale manufacturing is concenirated mainly in the city of Surabaya, but others

can be seen in Sidoario and Gresik. in Mojokerto, a few sugar factories are distriby-
uted,

— 1t is characterized that large scale manufactdring is located along the major roads
connected with Surabaya and other cities such as Gresik, Sidoarjo and Krian.

— Hamlets are dispersed in the extensive agricultural area. the distribution pattern of

hamlets can be classified lnto three types as follows;

‘Linear Type: Hamiets are formed along the road, canal and river in the hlgh
quality agricuftural tend, This type can be seen in the area Iymg between Kali
" Surabaya and Kali Porong.

mainly in Kab. Lamongan.

* Unformed Type: This type means that the border of hamlet can not be clearly
defined and this type can be seen in Kab, Bangkatan. '

PRESENT LANDUSE IN THE CITY OF SURABAYA—; 1981

Existing.landuse map, shown in Fig' 2.4.2, was prepared based on interpretation of the

1/5,000 scale photographs. Obserwng this map, the following are found as the character-
istics of present Iahduse :

- Conceptually speaking, the city of Surabaya consists of rural areas m the western

and eastern parts, with the cemral part as an urban avea:

— In detall the western part of Surabaya consusts of fishponds in the north ‘and’ agncu!-

tural landuse in.the south. Also the eastern part of the city is divided into the east-

_ side along the coast-as flShpDndS and the west-side adisining the urbanized area as
agriculturat landuse,

— It can be seen that urbamzatron in the central part of &urabaya s erodmg agncultura!
areas in the east and west.

Scattered Type: Hamlets are scattered m the northern part of Kali Surabaya,

wxisbing Urban area.

Fi.shpond

Agricultural area

e is that medmm and/or h\gh density resi-
d to the north ‘of the CBD, and
¢ densely populated areas

— Distribution pattem of res:dentlal landus
dential areas mciudmg kampungs spread around an
jow and/or medium density lesrdentlal areas lie outside the
mentioned abmie ) o

— This low and/for medrum dens:ty residential. area exhanas resuiting in loss of agricul-
tural land especially i |n the dlrectmn of SldOEII’JU :

On the east-side of Surabaya ‘paddy- fietd which aiso functions as 2 lECEIVIﬁg reser:
voir is changing to urbanized area, and areas ¢an also be séen where buildings are not
yet constructed in spite of the infrastructure belng ready for development

— Up to this time, the wast stde of Suraba\/a s.uch as Gunuug Sari hill has not heen de-
veloped because of problems related to the water system. Today, large sca!e vesiden-
tial deve!opments are being developed contmuousiy by the private and public sectors.

- bLarg and small scale commercial activities have dlStln(..tWB locational characteristics.
Large scale ‘trade such-as exporthmport or wholesahng are ioc:ated 50 as to be easily
accessible to the central area, usually m the. proxmﬂ‘ly of the major roads and trans-
portatron system. :

— The CBD consists of two areas, one is thﬂ oider and dense!y developed CBD 1o the
north of the city incorporating major roads such as Kembang Tupun Kapasa, Pabiean,
Slornpretan The other one is the newer and expandmg CBD further south including
Basuk: Rahmad, Embong Malang, Kedungdoro Bubutan anci Tunjungan

—~In Wonokromo various commercial activities are cont.entrated outside the CBD
mentioned above. 1t seems likely that Wonokrnmo is bemg formed as a sub CBD,
thus making a panr of CBD n ‘the north ' :

~ There are some places where mdustrlai land-use areas are concentrated These are in
Krembangan (around the Port), Wonokromo, Wonosobo-and Ka.rangpilang {along the
Tiver fSurab_aya), Rungkut {industrial estate and its surrounding), and Tandes.

- Rungkut Industrial Estate with an area of 240 ha, is thé.ﬂrst, real industrial estate in

lndones;a

— Wa:ehouses are concentrated between the CBD and the port of Tamung Perak along
the river Kalimas. :

- :The institute of Technotogv of Surabdya has been moved from a dense]y utbamzed
area to the east- s:dc of the City.

Land areas by |anduse category, were measur’ed by us.ing the ‘above méhuonéd .1/2'0 000

scale Tanduse map. Table 2,41 shows the results According to this table, charactensrlcs
of current landuse are as follom :
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Fig. 241 EXISTING LANDUSE IN GKS REGION {1981)
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Fig. 2.4.2 EXISTING LANDUSE IN SURABAYA CITY (1987)
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Tablo 2.4.1 L_Amous_e COMPOSITION IN SURABAYA |

o X oof

{ ha ) Total

Residintial 4,676:7 16.0
Medium density residential 1, 122.1 5.9
ngh density residential : .346.§ 1.2
Mixed area * S o 370,60 1.9
Adminietralivc und puhiit service J- 205.8 0.7
Ftlucetlunnl A SR 203.6 0.2
Recreatonal ~ . 120.3 0.4
Cementery C ““; .,.:1 . 133.2 0.5
Hanufecturing factories L 707.% 2.4
Warehouses . . [ . o 135,13 0.5
Distribution iacilitlcs . 175.7 0.6
T Uncnleivated/un-used o 2,720.3 ° 9.3
Agricultural {wet croplday crop) - :9,240.9 31.7
Fishpond and salt fleld C T 5,702.4 19.5
Forast : : . "798.2 2.7
Rosd | - . ' L 416.3 1.4
Reilvay ' 97.8 | 0.3
River _ : : 50?.2.' B Y
Milicary . ’ . S 698.4 2.5
Total. il SO 29,1780 100.0

x residentiat; cpnmercial;_industrlai
NOTE i . ALl Breas were estimated by the study Teaa from
' :Lintb!pretation_of Lhe'l)zopudﬂ Séale Plam, -

Approxnmately 35% of the total Iand area of 29, t78 hectares is urban area consastmg
“of residential, cornmerc:lal mdustrral

On the other hand an area’ of 18 97 _hectares 65% of total land area, is rural Iand
use such as agncuitural flshpond/salt f|e1d forest, river, uncultwated/un used.

Approximately 32% and 20% of total land area are agneulturai and’ fishpond/salt
field respectively. Therefore more’ than half of the total land area is used for prlmary
industriat activities in the city of Surabaya :

In the urban area, wnth 35% of total land area residential iand hag an area of about

'7,400 hectares, which is 23% of total Iand area.’ One third of TESIdEntial land use con- -

sists of medium or hlgh densny re5|dent|al area,

Industrial area such as factones warehouses dlstnbution faculmes and commerclai

area including densely residential, occupy apprommateiy 10% and 6% respectively -

of the urbap area of 10,207 hectares Also public space such as publ:c facilities,
roads, railways occupres 12% - : :

Land grea excludmg fishpond/salt fleld and river whlch can be developed for urban
landuse, occupies’ approxlmateiy of total |and area 79% Lo :

Uncultlvated/un used land extends to 2 720 hectares and th|s Will be developed in -

the near future for urban landuse ‘such as resldentral |ndustrla! publlc fac|l|t|es
and so on.

ubtic faClllttBS road and rellway, and milltary ‘

242 URBAN DEVELOPMENT PROGRESS

_ URBAN DEVELOPMENT PROGRESS iN GI(S REGION

Except for expansron of the urban area in Surabaya no remarkable change can be seen

~inthe urbanlzatlon of GKS Floglon dunng the penod 1969 1981.

However it.can be seen that several urban developments are concentrated within- the

area lying 20 Krn from the CBD of. Surabaya and also 'within Kod. Mojokerto. It should

be noted that Surabaya-- Malang h;qhway will gwe srgnmcant development infiuence in
the future, to the movement of urbamzation in GKS ‘Region. :

_Ma;or on- gomg urban development pr0|ect5 are reported in the section 43,

_HISTORICAL CHANGE OF URBANIZATION FN THE CITY OF SURABAYA

Rewewmg the hlstorrcal change in urbamzation in the Clty of Surabaya it can be seen
that it was, only 10—20 years ago that the urban area spread to west and’ ‘sast, adding 1o
the south as in the past The historical change in urbanizatlon is summarized as {ollows;

—in the early 18th ‘century, Surabaya was ina sugnn‘icant pos:t:on as the major port of
“the Dutch East Indles :

© —in the begmnlng of the 19th century, the Dutch built “Fort Kalirnas" at the estuary

of ‘the river Kallmas and- subsequent[y the City of Surabaya spread from north 1o
solth. S _ _

- '.[n the mnddte of 19th century, a European Communlty was formed in the area lying

between the river Pegman and Jalan Indrapura as the result of Dutch business inter-
ests.

;—' Thns was ‘the origmal clty canter and ethnic grou;)s lived: around there ie.,  the Dutch

. occupied the northemn part of Jalan N|aga the Chinese lived and carried on their
business around and to ‘the: south of the present Jalan Keimbang Jupun, the Arabian.
commumty concentrated in and around Jatan Ngampiungun while Indonesians lived

C'near Jalan Padean Cantlkan to the north

© = By the tuin of the century, it seems Iikely that the city of Surabaya had a poputatton

-of.over 100 000. At this tlme the port of Surabaya was bemg constructed at Tanjung
Perak; and ttadlng and commermal activities were expanded rapidly. Therefore, the
) populat:on reached approx:mately 200,000 in 1920.

— The urban area then began {0 expand to the south towards Wonokromo. The genera[

trend of urban growth abiove mentioned was supported by a steam iram service which

: was mltlally de5|gned to carry workers trom south of the city of the port in the north.

' Indeed this factor had a decisive effect on the physical pattern such north- south cor-
ridor in Surabaya

- Thus urban growth as expans:on from north to south-in Surabaya continued until the
1950' :

- In the early 19605 a new aspect of urbamzat!on appeared It was the expansron to-
wards the east and west-along the major roads, thus adding to the north-south cor-
ridor. A census lndlcated a popu!atlon of approkimately 1, 000 OOO in 1961.

- _After that, the urban growth contlnued towards Gunung. San hnll in" the west which

~ was unsuitable for; urban development due to problems related to water. supply and

dralnage Today, the. pattern of urban growth in these areas Is begmnmg to change
from lmear to sprawl

= ' The 1981 census |ndicated a populatlon increase ofapproxrmately 1 oao, 000 between
: 1969 - 1581 and Surabaya had a populatlon 0f 2,032,133 in 1981

.CHARACTERISﬂCS OF. URBAN ‘GROWTH 1969—1981

~In order to understand the movement of urbanlzanon in the City of Surabay, urban

1969 - 1981 was: analyzed in detail, in. addition to-the rewew of histarical change men-

 tioned above.. Analysis made use of:the distribution map of changed areas in land-use

between 1969 — 1981 (Fig. 2.4.5).

~30 —



Sivy woundary

before 1966

gy ey

- SV

11940 ff'ﬁ*;;fzﬁe“% N

Fig. 2.4.3 H'ISTORICAL CHANGE OF UR_BANIZATION
S T e T B | T Several areas. which were: mhabned more densely between 1969 — 1981 can be seen
T B ; s wnthln the et lying 25 Km from the CBD. Within the area tying §—10 Km from CBD,
3 N o ' new remdentlal developments and tand developmem for buud\ngs by the prwate and
: ' 1 public sectors,-appeared between 1969 - 1981, Due to progress of u\dustnahzanon
manufactunng Iocated between 1969 = 1981 is concentrated in the followmg areas;

* Rungkut tndustrial Estate (operated since 1974) and s surroundmgs

* Area along ‘the river Kahmas n Karang Pitang.

mmr R f 1 o ; .~ Area along Jalan Gresik.

- N :,m s e N T ey o in detaﬂ anaiysmg this progress of urbamzat:on between 1969 —.1981; increased built-
. o . up area during this period was 1645 hectares with an average annual increass of 1.5%,
_fourca 3 1609, 1800, 1936 -:-historlcal record !

1650y 1B 16 o which occupies 16, 1% of the total built- -up srea'in 1981, Contents of mcreased built- up
AR o Cencus area were as follows; C

Fig. 2.4.4 POPULATION GRO‘\NTH W SUHABAYA
B BETWEEN 1600 — 1980 .
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Total built-up area in 1969 8',5_('32 ha
__Total built-up area in 1981 10,207-ha

“Increased builtup Area 1,646 ha
1968 — 1981 (100.0%)
* Residential 1.077 ha

|  ('e5.5%)

" ndustrial ; 448 ha
| { 27.3%)

* Public Facilities . 119ha
S 7.2%)

NOTE: During the same’ peruod an existmg
area of 265 ha, in an eXisting ur:
banised area, was developed mote
densely.

Table 2.4.2 LIST OF PROJECTS BY.

PERUMNAS
Losabion — oie ‘Ha Unie
No. B [Completeq)
1. Simomulyol 27 - 1,696
2 Kamal -~-Madura 28 1,292
3 Tandes ! 83 3,540
4. Sinomufyo Il 24 1,700
] Tandes |} 73 1,736
TOTAL 235 9,964

Source: PERUMNAS, SURABAYA OFFICE

An’ exmmg land area of 1 157 hectares, currently under developed or used as unculti-
vated land, will be bunlt up In the near future. Total fncreased urban area between 1969ﬁ

LEGEND

% ..;cn"anmtm of - f
ROSLdC’ﬂulZ\J Area "~
E]Land Arranged for Urbaniz-ﬂ.ion

betwagn 196% - 1951
and/or Developed 1h Nenr Foture

£ é\'rea irhabi ted Xore 7
&Derﬁe;y betyean _f\

1969 -3981

Zxpansioh of AR
mJustNal hrea

m]ﬂ]ﬂi‘uhnn }”ac]ll*kes heialcr\ed

“T~

Fig. 2.4.5 - URBAN GROWTH IN SURABAYA 1969 — 1981

Table 243 LIST OF PROJECTS BY Y.K.P.

1981 was 2802 hectares; equal to 27. 5% of ‘the total bullt- -up area in 1981 ‘This |nd| _ _ -
cates an average annual increase rate of 2.7%. . 50, LotcaTios © L prearct viak ::}J) gt II[;;';'H
(1} Houanng Developments L 1 J—— Tb awss 1.0 22 e
Considering the above mennoned movement of urbamzauon the s:tuanon of residential By rowER EmORR teaaisd #oq0n 0.73
development by the public, sector is summarized as follows; Actual housing develop- 3 BOMELEK WuHOKSURY e LREE B 9.4
ment projects in the Study Area Have been executed by PERUMNAS and YAYASAN- : G| - KomiLEK stmwess Touzses 3.4 128 P70
KAS PEMBANGUNAN KOTAMADYA SURABAYA (Y.K.P.). The Housing Projects : R e L 2 o3
by PERUMNAS have the purpose to supply houses for people. with low-income and | e p weLes memmox k. ose 0.3 o 0.15
YKP also basically has the same pirpose. The actual data of implementation by both - 7 KOMELER [BARA Hsan 1968 70 - u P0.8
authorities is shawn in Tables 24.2 and 2 4 3, and the prolcct locations are illustrated P8 R Hodoam 1964123 9.8 145 3.0
on Fsg 246. . . § b xourLER FUCARG ' 1956/60 5.5 200 2.6
. 19 KOMPLEK. RCAGEL JAYA 1960 /64 HEN 302 AlS
The lacation of YIP Prcuects are hmited to be w;thm Kodya Surabava The, PERUMNAS 3w ] wosruer vovesart wrou. [PYPST S T
Project in Kamal was significant in that the area deve|0ped was 28 ha and about 1300 ‘~'°“°B°Y§ : 5 ‘ :
units were {)I’Odu(‘ed for COI’ﬂI’TIUtC‘I’S to Surabaya 12 GHFLEX BENQL HE!_“H ) (953 ©0.75 16 0.26
! . 1) _K(E"PLI’.L GATUNGAN . 197277 . 5.2 673 : 1.10
Qther res;dent|a| developments include the Kampung 1mprovement Prolects (K l P)in . _ I KGHPLER JHDR A'm,su.m ' 1963/73 taiso 193 4.50
existing high density residential areas. The major. puipose of [L1P. is the implementa- s ] e semin s RIS w0 | we 17.19
tion of environmental improvement of high-density hoUSinq areas. Kampung Improve- Tthcm-__m-_ ] o .
ment Projects have been executed since 1976 mainly in the urban area of Surabaya, and | o | NOHPLER Thwet Eadheil 8.0 32 1huue
they are based on finance of 65% from the World Bank and 35% from the government. - _ . : - -
To date, two projects known as ‘Urban R 976 79) and "Urban 11 {1979 — 82)" : : "Mors. .z The tutal nusber of wnils developed fo abowt 4300 unfes betvecn 1554 ana 1981,

have heen processed, bul only Urban s stlli on-going: The actuaj developed area dur-
ing the period of Urban I {1976 — 1979) was approximately-441 ha (18 areas), and
about 269 thousand persons mhal:nt these areas, During the Urban Ut period “979 -82)
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Fig. 2.4.6  DISTRIBUTION OF

approximately 613 ha with a population of 223 thousand has been implemented. The

total areas and number of projects are estimated to be about 1,054 ha and 45 kampung
respectively, and the number of inhabitants in these areas is approximately 492 thou-
sand. The location of projects executed by K.1.P. are shown in Fig, 1.3.11.

{2} Industrial Developments o ‘

FT. Surabaya Industrial Estate Rungkut (PT SIER for short) has been playirg the most
significant role for promotion of mdustrlalazatlon in the C:ty of Surabaya and surround
ings. :

PT SIER was founded on February 1974 and is a limited liability cornpany with paid up’

capital of Rp.1,500 million. The capltal isshared by the Govemmentm‘ indones;a (50%]),
the Province of East Java (25%) and the City of Surabaya (2

The main tasks are development and operation of industrial estates in Surabaya and the
region, Since 1973 the first industrial estate has been developed by the city government
at Rungkut a south eastern subdistrict. of Surabaya The area is 245 ha {605 acres)

Up to 1981 PT SIER has sold and'ledsed |ndustrraf land and bundmgs covenng an area
of 149 ha to firms |nclud|ng some foreign 10|nt ventures. Since the first estate has been
75% sold, PT SIER'is plannmg to develop a second in Berbek Sidoarjo. (50 ha, during
1981 - 82]

(3) Increaslng Trend of Huqh Rise Buildings

In order to 'understand the scene of more effectwe and effmlent Ianduse in the form of -

high rise building m Surabaya urban area, the distribution may of high rise buridmgs
(defined as four or mofe floors) in 1969 and 1981 was drawned up, based on interpreta-
tion of the 1/5,000 scale photographs (_Refer to Fig. :2.4.7).

s | Ay S

HOUSING DEVELOPMENT .

Generaily speaklng, increased reas of hlgh nse bunldmgs are iocated along the major
roads {ormmg the norti-south comdor particular!y in the cénter of Kec, Wonosoho.
According to site reconnaissance, these high rise huildings are mainly used for shopping
centres, hotefs and admlmstratwe facshtles Incre_ased areas in detail are as follows:

— Surrounding the rallway stations such as Pasar Turi‘and Kota,

Along the major roads such as Jalan Tunjunga Jalan Jend Basuk; Rahmad Jalan
Uplpsuma Narjo Ja!an Darmo Wthh form the north- south’ corndor

West side aiong Raya Wonokromo Raya Jend. Akhmad Yani.
- Along Jaian Raya Jaksu _ .
— Surmundmg ihe junctlon of Jatan Menur Pumpungan and Jalan Mamya.

- A Iarge buitding Iocated in the eastern part of the cny is the lnst:tute of Technology
of Surabaya which has been moved from a densely urbanized area.
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2.7 RIVERS

2.7.1 GENERAL

Rivers and canals are the most basic and prin'cipal: infrastructure in the urban areas as
well as rural areas. Once the _ri\l'ers and canals are developed, the baéi'c"urban_ structure
is strongly controlled for a‘long time. in accordance with the urhan expahsion, the re-
quirements on guality, and quaniity of the waterway systems will be changed. Every
rainy season urban areas are innundated as many rrngated agnculture areas remaln in
the urban area and no conversron to ‘a drainage system has been carried out. Svstems
should be estabhshed to’ promote improved standauds and enhanced urban anenities.

2.7.2 RIVER SYSTEM

Three river systems dirt.ctlv mfluence the GKS Region; Brantas tiver from the south,
Saia River from the north and Lamong river from the west.

BRANTAS RIVER

The Brantas is the second I'argest river.in Ja\.ia island. 'Fig :2 83 shows the whole Brantas.- '

basin, The total iength of its main stream is about 320 km and the catchment area

12,000 km?. This correspands -to one’ quarter of East Java. The annual rainfall in the
basin is about 2,000 mmof which about 80% occurs in.the rainy season from November'

to April. The major industry in ‘the basm is agrlcutture and’ this eimploys about 70% of

the popuiatmn The total farmiand oceupies 730 000 ha accounting for about 60% of

the basin area. The remaining areas are mostly occupled by mountain siopes where the
Jand is not suitable for farming due to topography, thinner soils, and shortage of water.
The total area of uplands, estates an_d orchards amounts to 409,000 ha and this is most-
ly focated at the outskirts of mountain slopes of Mt. Wilis in the west, Mt. Arjunoin
the east and te. Kelut in the centre of the basin, ' Lo

At Mc)jokerto the main stream dmdes into two rivers; Surabaya river and Porong river.

The Parong river was constructed as the relief of the Brantas river many years ago. The;

Surabaya river receives water from the - Brantas river through the: Gedeg and Mhrrp
sluices as well as the MarmOJo river, the' or:gm of the Surabaya river.

Mt. Kelut, tocated at the centre of th_e Brantas river bas_m, is ah active vo_lcano and erupits
at intervals of 15 to 30 years. The volcanic materials produced by an eruption are esti-
mated to be in the order of 100 to 200 million m?, and for this reason many prqjects on
dredgmg the river bed have been carned out, '

Proyek Kali Brantas office has set up the p]o;ect schedule up to 2000 The following 9
projects will be executed up to 1989, :

(1986 - 1939)
(1982 — 1987)
{1984 — 1989)

- Karangkates Hy.dro Plant
— Senggurch Hydro Plant
- Kesamben Hydro Plant

— Development Project of Karangkates upper .
reach sub-basin and of Selorejo upper reach - A
{Lesti dam and Kepanjen Hydro Piant) {1983 - 1989}

(1982 — 1989). -

(1982 — 1989)

{1983 = 1989)

(1984 -~ 1989)

— Brantas middle reach river improvement
— Ngrowo sub-basin developfinent p'roject
— Surabaya river improvern‘ent (stage i}
— Widas sub-basin dev'e!o'pment :

~ Land conservation, spring water source

development and erosion control _(1983 - 1989)

A total of 31 dams, mcludmg exustmg will be constructed by 2000

SALA RIVER

Sala River is the Iargest rwer in Java istand and Frg 271 shows the whote basin, The
river runs about 600 km and drains area of about 16,100 km?, whlch is applommate!y
12% of the total area of Java.

The Sala River has two tributaries, Upper Sala and Madium river. These two rivers origi-
nate from the southern mountain range {G. Sewu) and drain areas of 6,072 km® and
3,775 km respectively before both join together at NgaW| From this point, the Sala

“River ﬂows northward through Kendeng ridges to Cepu and then takes its course east-

ward in‘the fong extendmg altuvial flat land to ‘the north of Gresik before finally empty-
ing horthward to Java Sea through the straight. cut channel, The present river course
meanders-and has a gent!e slope, Actual elevation of the riverbed is only about 100 m
above MSL 500 km upstream of the estuary. :

;'Waterhead of the Dengkeng and Waro rivers, flows dnwn the southern slope of G. Merapi,

an active volcano, and flushes a !arge quantity of volcanic debris to the Dengkeng river
and then to the Upper Sala River,

Vast marshy and swampy areas occur in Bengawan Jero and Jabung Lawlands in the

‘ ' lower Sdla basin, In the basin the farmland occupies 73% 1,148 thousands ha) of the
. total |and Forest area accounts for only 22% {342 thousancls ha} and the others for 5%

{72 thousands k). Dlrect rainfall in the basm amounts to about 2,100 mm annually or
33 8 billion mslvear on an average. About 40% {16.7 billion m®) is estimated to run off
as surface water in the stream. The fun-off’ varies from about 65% in the driest year to

N about. 160% in the wettest year Every year several floods carry most of the yearly run-
‘off" |nt0 ‘the sea. Such floods are not onlyilosing’ available water, but also cause severe

damage to the surroundmg area, especrauy in the lower basin. The Sala river has too
small a flow capacity {600 m 3 Jsec) to carry. ﬂoods from the basin. Every rainy season an
average of 93,600 ha nwolvmg 55,000 houses are damaged by the floods. The river dikes
in the Sala lower reach were constructed in- ‘the Dutch period, the right bank Babat to
Sumbayat 75.6 km and the teft bank Renge! to Laren 46.8 km. These dikes have to be
repaired every year, :

— erang Dam:

. Jipang dam is pianned to be about 6. km upstream of Cepu and operated for flcod
control, irrigation and hydropower generation, 1,162 million m? and a storage capac-
'rty of 740 million m can .be distifbuted to irrigate the farm land of 54,000 ha. The
maximum output of 18,000 Kw and tota! annual generation of 70,800 MWH can be
produced. ’

- Jabung Retarding Pond: :
The Jabung retarding pond is planned as a temporaty water reservoir for flood pro-
tection and irrigation purposes. At the end of the rainy season, flood water of 216
million.m? will be reserved in an area of § 000 ha and will be utilized in the dry sea-
son for irrigation. :

— Bengawan Jero Swarnp :
~ Bengawan Jero Swamp is located in Sala River Hilir between Sala Hwer and a provin-
cial road (Gresnk _ Babat); The Jero Swamp lies in low land’ with a total area of
10 448 ha rangmg from — 1.20 to + 0.60 SHVP and connects the Sala river through
Kuro SIunce tocated ‘al the down stream end of the Blawi river. The swamp consists
of three areas dependlng on the water Tevel as follows:

Jero Tinggi {nghest Portion} - 1,487 ha

SR : _ o water level —0.60 — 20 SHVP
Jerd Tengah (Middle Portion) : 2808ha

e S water level 20 — 0.60 -

Jero Dalam. {Lower Portion) 6.145 ha :

water level —0,60 — —1.20

-F:is.h'-p‘onds'operate throughout year. The swamp is also managed as rice paddy de-
pending-on the water level, '

60 -
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The Kuro slmce is the Most important Water gate 1o’ ensure the swamp actw(ties an
the paddy{secor\d crop” production fish productton drmkmg water/hathmg water
“and the focal traffic by sailing vessels: The swamp experiences inundation and floods
in the wet season and 1ack of water in the diy ‘saason-every ypar The inundation is
brought from five rivers merging from the south into Kali Blawi. The paddy field in
the swamp had only iow productien at 672t in 1979 and 548tin 1980 : '

Well boring and mstaflatlon of pumps for the paddy Dl’OdLlCthl’] has been carried out
by the Government in the past Dredging of the BlaWI river as'well as its tribiteries
has been executed since Pelita 1.

Two major subjects are identified for the Jero Swamp:

BENGAWAN SALA B’Ast

- to prevlde tand commumcatlon between south and north of Lamongan through
the swamp oy

- 10 expand further Tamhth for water supply and mundatron protect;on

— Past and Future Pm;ects in the Saia Basm

Many projects have been completed and others are scheduled as follows

— Woriogiri Dam-
‘Hydro Plant
[rrigation Canal

Completed in 1982

On-going -~ . . .-
| On- gomg {for 22 000 ha]
— Badegan Dam Pre- feasxblhty stage )

~ Bendo Dam Before pre-feaslbnllty stége

~61— -



= Jipang Dam . P“’”'e”‘ for 13,000 houses to be inundated o Table 2.7.1 DRAINAGE CANALS IN SURABAYA

-- Saboo Project - On-going for Woro river on Mt Merapi and some’
: DI‘OJBCIS along MadaWn river Nome of Rivex/(.anal Length (km) Outlat Contrels
~ River Improvement Short cuts and protection wark for river dikes bemg Biver
Project _ executed in the Sals lower reach. River bank repairing | baweng . 680 Nene
~ work due to clisaster in the up- stream section, Full scale .| o Surabaya 28.7 Jagtr Dam
construction to be exécuted in 1982 on the comp!etuon ' Wanokromo k2.3 None -
_ of feasibility study. _ - Kedurus . 10.8 Jagiv Dam
5.(1 . t . . Mas 13.9 Gubeng Dam
— 35 dams construction onfgomg and 3 dam_s c_ompleted. kandangan 40,0 None
) Dt‘aina e Canal
LAMONG RIVER Drainage Canal _
: is 1o e e ) L "Perbdtasan 10.0 None
The Lamong river is located in Lamongan region for the upstream reaches and on the _ Wonocolo - wonorejo 14.3 None
boundary between Gresrk and Surabaya in the lower reaches It has a total catchment - Kalidami 6.1 Tide Gate
aréa of 830 km? and an irrigation area of 4 600 ha, The Lamong river area is a low food Tambakwedi 5.7 Tide Gate
producing area in East Java due to its dependance on rainfall, Although there are 53 : Pagirian 8.4 Tide Gate
water reservairs in Lamongan, these are still- msuffrcuent to meet the water demand for_ ) ' Greges I Tide Gate
irrigation purposes. The government “has prepared a plan to construct the Lamong dam Aunak 3.9 Xone
based on the geoldgical and topographrc survey conducted in 1978 and 1979 but no con- Simo 16.6 None
struction is scheduled yet It WI“ be located in Kec. Sambeng of Kabupaten Lamongan, . Baloig . : 4.6 None'
On completion of the reservoir, it wtll serve a 2,500 ha irrigation area using 12.7 X 108 _ Semini 7.9 Rone
m? reserued water volume in a 378 ha watershed _ ‘ ‘ : Orher Canal *
It is reported that Kebomas area in Gresik and the Benowo area in Surabaya are flooded Lesser Canal 86.0
every year. It is assumed that these inundated areas act as retardmg ponds in the rainy Conduits/bipelines 1.323.9
season. No deta:led information is avallable about this,
SURABAYA/WONOKROMO: RIVER | ' o ' - Table 2.7.2 IRRIGATION CANALS IN SURABAYA
The Surabaya river has a tatal catchment area of 604 A4 km? | a total length of 100 km '
and river bed slope ranging from. 1/300 in the Marmojo basin to 1/4200 near the Mas Main Irrigation Canals Lengths (km)
river mouth. The Kedung Soro river receives water from the Brantas river through the . _ '
Gedeg shuice and confluence of the Marmojo river. upstream of the Pern_lng gauging Manangal N . 4.8
station, Every rainy season the Marmojo river floods due to the confiuence water of the _ . Kebonagung o 13.1
Kedung Sala river diverted from the Brantas river. . : R :  Karah . o 3.8
L L ' L ' Kali Bokor-Keputih : S,
At Wonokromo the Surabaya river divides into two, the Wonokromo river and the Mas @ oRer . sputt 9.0
river.- The upstream of the diversion point there is Gunungsarl dam which was con- Kali Kepiting . : 6.4
structed in 1981 and mamtams water levels for 9 lrngatlon intakes and industrial water - o Jeblokan ) 7.7
intakes. o . S - ‘ ' . ' Gunungsari _ 21.1
fmmediately downstream of the dam, the Surabaya river is joined by the Kedurus river. o SR ' . 65.9
The Jag|r dam .is located 2.5 km down stream of Gunungsari dam. The Jagir dam main- : Lesser Trrigation System :
tains the water level for the Ngagel water treatment plant, and diverts water into the Kb R ] 1709
Mas river through Wonokromo slujce. Water passing Jagir dam flows to the sea through abonagung : : :
the Wonokromo river, which is tidal through its length. The Wonokromo river is primar- _ Kali Bokor—Keputih 5.9
ily a flood relief channel, . - - . . _ . - Jeblokan 4.0
- B a _ _ Rowo Wyung atea 5.7
273 -LOCAL RIVER/CANAL SYSTEM . = LU o Others 0.4
' ' 33.9

SMA, consists of. four areas; Surabaya, 'part of Sidoarjo, Gresik and Bangkai'an (Kamal).

SURABAYA :
—- Irrlgatlon

Less than 4,000 ha were lmgated in 1981 and these are in 4 Zones; Wonoeolow
" Rungkut, Sukolilo, northern area of JI, Tandes, and Rowowyung area (Kedurus
The drainage areas in Surabava are_divided inio 5 baslns Wonoco!o—Rungkut river basin), These- irrigation canals will become drainage canals with urbanization.
Sukolilo, Centra Tandes and Karang Pilang.. Fach area drains d|reetly to the east - : S .
sea or to the north sea except the Karang Pilang area which drains to the Wonokromo
river through the Surabaya river, There aré 13 major dramge rtvers or eanals and 7.
major irrigation canals as shown in T’able 2.7 and 2.7.2. S

(H Rwers/Major Canal System :

- Dramage Area

S .
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-— \Water Reservoir

Two water reservoirs are currentiy operated; Morokrembangan Boezem and Jeblokan

reservoir. The Morokrembangan Boezem has some 83 ha and drains water from the .

" Gregess river-by using three mitre gates, 5 m width and 4 m depth which are operated
hetweon the Boezen and the sea. The.Jeblokan reservoir takes water from Jeblokan
canal and drains 1o the sea through the Tambakwedi mitre gates. In the middle of the
reservoir dike a 60 cm diameter pipe with stop logs is installed for the fish-pond

along the access canal to the Tambakwedi gate. The reservoir is approximately b ha.

Sea Dike

The sea dike was constructed to preuent saftwater intrusion from the sea. Only 17km
of sea dike is provided for the north to the east coast of Surabaya, No seadike has
been constructed for the. western side of the Mas river, and ‘for the south of the

Wonokromo river, A total of 12 gates are ‘provided in the sea dike lncludung new 9 -

gates constructed in 1976/77 by the Brantas Lower Reach Project Office. Many of
these flap gates are not successfully operated due to the theft of apparatus required

to raise the gate. Due to helding of flood water behind the gate; a large area behind

the dikB is inundated every year, At almost al} dike gates, no gate operators are work -
ing.
Some Problems on Selected Rivers/Major Canals

Mas Rrver

The Mas river is regarded ‘as an urban river from conmderatmn of exnstmg funcuons .

which_ are drainage for the run-off from its catchment area, the water supply for

irrigation/industries, and f[ushlng of rts downstream and related canals in the dry

season.

The Mas Rivar is contmlled h\/ Gubeng dam !ocated ‘45 km down-stream of the

Wonokromo sluice, The dam is used to maintain water levels for the Jeblokan and

Kalibokor irrigation offtakes, and for several industrial offtakes. Downstream of the
Gubeng dam it is tidal and enters the sea at Tan;ung Perak

- 63 —.

Up-stream of the Gubeng dam, the riveris heawty silted antthas pbeen itiegal nafrowed
The Gubeng ‘dam now has the important. functions and malntalns the hlghwater tevel,
This makes it difficult to drain run- -off from the surraunding-area. 1t is hoped to lower
the water level to allow some hatural drainage but this mav allow salt water intrusion
into the surrounding ground and also water Shortage at the surrounding wells, which

- are used by many people for bathing and washing purposes.

Kedurus River

The Kedurus river basin, which has & catchment area of 67 km is:located between
two hills; Gunungsan hiil to the north and Kebraon hill to the south. There are how-
evey no stream flow reu:xrds The river basin suffers habitual inundations every rainy
season and it was reported that the mundanon tn Januafy 1978 was more than 1,030
ha, at about 1-m. depth, and tasted about wwo weeks. This is baswaitv due to the
rnamtenance of a high water tevel at the Jagsr dam and the small capacity of the con.
fluence zone to the Suraba\/a river. However gravny dramage is stifl possmble

Gregess. River

The Gregess rwer basin also experlences habltual mundatlons every. ramy ‘season. 11

“is reported by Surabaya city that parts of ‘Sawahan, Bubutan, Krembangan and
_ Pabean are affected "The inundation’ |s mainly caused bv the fow capacity. of the
mingr access rivers and dramage pumps. Garbage sultat:on zliegal occupants and flow

blockage by bridges and water pipes also aggravate lhe sntuat:on

' Gunungsarl Canai

The Gunungsari canal is an irrigation canal and abistracts water from up-stream of the
new Gunungsari dam. The canal receives ‘the whole run-off from Gununasari hill
which js already’ developed as a resndentnal area., in arder to drain the excess water,
four sprlfways were prowded at Banyu: -urip, Slmo ‘Balong and Kandangan on' the

‘can
al. However, due.to the shortage of spillway capacity, fraqlient inundation occurs

nlan thehleft bank, and the right’ bank of the canai has besn ‘cut by inhabitants to re-
ieve their Tnundated area, ““5 tesults in the lhundanon of the Darmo urban area.



— Inundation Problems
Fig. 2.7.3 shows inundated 2 areas in 1981 and observed problems are due to:

— The width of the canai is small contrnually varying and the downstream section
is sometimes narrower than the up- “stream. :

— Canal planning as an isolated waterway system
— Inadequate maintenance for siltation and dumped garbage,

— Reduced canal cross-section by bridges, irrigation canals and water pipes crossing
over the drainage canals; This indicates no approvals for the construction of these
structures by the admmlstratwe agency.

- lltegal temporary houses and other structures have been bmit out from the banks
and into the stream or canal,

— Many sluices gates are nperated by nearby residents.

LEGEND
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Fig. 27.3 INUNDATED AREA iN 1981

{2}  Minor Canal

Tertiary and quatery canals except stréet ditches and gutters are reported to be some
150 ki by the studies for SURABAYA WATER, WASTEWATER DRAINAGE AND
SOLID WASTES {CDM Report}, Sep..1976. :

Local onodmg of the minor canals can be overcome, by first mamtamlng and cleanmg
up the canals, and secondly by malntarmng the pump stations.’

There are 9 pumping stations in operatron for local dralnage. Bas_e'd on a site investiga-
tion in April 1982, 12 purps out of a tota|'30 pumps are out of order. These pumps
are shown in Table 2.7.3. Two purp stations in Bratarigede and Kalidami are under con-
struction by Surabaya crty :

(3} Surabaya Area — Pro;ects of the Reiated Agenc:es

The drainage systems in Surabaya in terms of operation, malntenance and development
are managed by separate . agencies such as Surabaya C|ty, Penga;ran Tk~1 and the
Brantas Lower Reach project office, with overlappmg efforts and only limited effective
coordination. Brantas Lower Reach project office is the responsrble agency for the con-
struction/operation/maintenance work on the primary river system ingluding the Mas
river. For the past 10 years the office has executed many projects in Surabaya area as
listed below:

-Mas River ([redging, Reventment):

" — .9 Sluice _

Table 2.7.3 EXISTING DRAINAGE PUMP STATION

Existing Pumplug Un!ts
. Bated Type of T Total
Staclon Purp Capacicy Drive Rated
3 . Capacicy
Mo. o feer wdisec
1. Rupang 1 a.57 Electric
2 0.67 Electric
3 6.67 Riectele
3 Q.67 Elevtric
- 8 9.47 Eiectiic
[ 0.47 tloceric
- . 5.62
2, Darmo 1 0,26 Elecrrle
2 boio Electric
3 1.35 Electzic
4 147 Elegerig
. ) 418
1. Simolavang i a.z20 Eleccric
H 0,67 Electeic
3 0.67 Electric
4 1.1} Efectric
5 1.41 Elecrric
. ' 5.1
4. Gununpsarf ] 1.0 Electric
2 2.25 . Electric
3 9.25 Electric
2.65
3. Yusapon 1 0,25 Elecirie
2 0.12 piesel
k) 0.12 bBlesel
: L.84
6. _Eratang Gede 1 1.30 Diesel
z 1.30 : Siesel
3 1.3% Diesel
) .50
7. Repureran i 0.2¢ biesel
- 2 6.20 Plesel
8. Xalikepiting 1 0.32 Dicsel
2 12 . Diesel
) : 0.24
%, Larmahusada 1 .12 biesal
2 9.12 . bBlesel
0.24
Surabaya/Wonokromo River
- River Course Improvement
— Section of Spanjang — Gunungsari dam Completed

Waiting for approval
Completed in 1979
Completed in 1981
50% completed

— Spanjang — Mlirip Sluice .
— Miirip Sluice Coristruction
- Gumungsari Dam Construction

— Jagir Dam Improvement Works
80% completed

Morokrembangan Boezam:

13.5 km completed will be finished
within 1982

— 17 km-ernban_kment and revetment
— Remainfng 35km (Keputih-Medokanj
. Completed in 1980

Appurtenant Facilit_ies {including test Completed in 1980

facilities, water & rain gauge station and

~ ‘communication station),

In 1979 the office proposed the extension projects for the secondary drainage system

‘improvement in the westery area of the Mas river as the second stage project. The pro-

ject has not been'in"ipfemen'ted yet. The office is currently executing the remaining
waorks for the sea dyke, Jagir dam, and diedging and reventments for the Mas river.

Surabaya'city is responsibie for the construction, operation and maintenance work for
the dramage canals below the secondary system in the urban area. Mainty canal improve-
ment works (excayatlon and revetment) and construction of pump stations have been
executed in the past. In the five year program (Pelita 111}, Surabaya city is scheduled to
improve sor’n_e 34,500 m of existing canals on a local budget amounting to Rp.981 mil-
lion, and to maintain about 96,700 m by a local budget amounting to.Rp.5,837 million.
QOut of thase projects, canal improvement and expansion projects and construction of
pump: stations are under-way in 1982/83. Total 9 pumps are replaced in Kupang and

— 84 —



Darmo stations. Two pump statron wuth total 5 pumps are under constructlon at
Bratangede and Kalidami,

Pengairan Tk-1 controls water through the operation of irrigation facilities such as dams/
sluices/gates and canals, Irrigation in Surabaya has no future’ and it is reported by
Pengalran Tk that no extension projects for amgatlon W|iI be undertaken

SIDOARJO
{1}  General

The Delta Brantas Sidoarjo, enclosmg Surabaya and Porong river, is the best rlce produc :

tion area in East Java. The Brantas delta has a total area of apprommately 32,600 ha of
irrigated sawah. All water f0| this tand- is abstracted frorn the Kali Brantas upstream of
Lengkong dam Beside the rice frelds fish ponds of 10 9 ha. Ile along: the east coast. The
elevation of the Delta ranges from aboit 160 m to = 1.0 m and the area has a gentle
slope of 172000 toward the east The area Wlth the elevation of less —1.00m is ut|l|zed
* for fish ponds. :

Most of the lrngation water is supphed through two large prnmary canals: the Magetan :

canal {17,970 ha) which feeds the north of the delta and the Porong canal (12,605 ha)

which supphes the south, The total length of the primary canals is 84 km “There are 263

km of secondary canals, about 800 km of tertiary and about 850 km of quarternary _

canals. There are 7 drainage basins with the total discharge area of 51 800 ha. The Jength
of ser,ondary drarnage canals are shown'iri Table 2.7 .4 and m Fig.2.7 4

{2} lnundation

Fig. 2.7.4 shows the inundation area Jnvesngated by the Pengalran Brantas Mo]okerto
" office in 1980/81. A total of 265 ha was damaged with moie than 30 cm ipundation
depth for more than one day,

The major causes are:

— Insufficient crossnsectiona_i area of the drainage canal due to siltation’

’ LEGEND
—— Boundary Of Deltz Brantas Sldoauo

‘Boundary Of Fish Pond
# Weirs Provided By -Government
@9 Veirs Provided By Districc
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Fig.-'2.74 DRAiNAGE CANAL/INUNDATION AREA IN BRANTAS DELTA SIDOARJO
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Tabiez 7.4 EXISTING DHAINAGE. CANAL LFNGTH iN
DELTA SIDOAHJO .

’ T Held : ‘ "['d-ml . Total
Drainage Canal Aroa (km}. o Avea {km)-- O Ckm)
Tarbakoso 16.5 Y 12,5
Bcenmeng - 52.0 ] - T : {vl..5
‘Buluberpde - l?_-O 1.5. . 8.5
Terbokogung 18,9 . " 10,4 s 21.9
Kebet ingan 1997 [ R - 7% S 5 O
TAileo 47.3 o a2 66.5
balong 120 11.5 } : 3,3:_5._
Tatal 350.4 ' g | &.]6.2

— Obstruciion of flow due to the prowsron of structures such as water intake werr in
the dramage canal, ‘ .
-~ No adequate operation of voor canal intake gate during rainy season.

~ No drainage due to high’tides'espe'ciany tb’_the ¢ast of the highway.

-:(3} Past and Present PI‘OjECtS

‘The Delta Brantas offrce has executed (‘anai mprovement prowcts and construction pro-

jects for water ‘contro} structures for the. prrmary/secondarv svstems since Pelita — |,

'For the period of 1982 - 1q34 (Peirta — 111} ‘the fnl!cwrng projects will be executed:

— Improvement of dra:nage canal 26.55 km
- Strengthemng canal embankment _ - 195 km
- lmprovement of 2 water control structures - _ 2 .nos,
— Pilot reclamation project g 300 7 ha
- 14,800 m.

Lining project for tertiary canals

"SELAT MADURA



GRESIK

{1} Genelal

Drainage system develops wnthm the exlstlng city area and has steep gradlent due to the :

development on the slope of the Gresik limestone hill as shown in Fig, 2.7.5, “The out-
line of the urban drainage facnhties are summarized in'Table 2.7 .5, '

Tributaiy canals are around 65 km of Lamang rwer and 50 krn of Surabaya river in the
rural area of Kabpaten Gresik. .

Table 275 EXISTING GRESIK DRAINAGE CANAL

Length Canal Bize Catchmenk- Area

Drainage System (em) W xD (m) ‘ tha)

1. Market-Kali Tutup - .. 0.8 2.0 x (2-2.5) . 7
2. Sukorame-JL. Petrokimia 4.1 : . (_I.Q.—().O) % (1.0-2.5) Yy

3. Fast ¥ali Tutup ' ) L :

~Jagung Suprapts 50 - (2-3) x (L.82.0) 340
4. P. T Cemen Gresik _ . .
-Tawbak 21.0 2 x1,0 12
Total 29.4 - 626
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Fig. 2756 EXISTING DRAINAG SYSTEM IN GRESIK

(2)  Inundation Problem

Inundation areas are shown in Fig: 2.7.5. The cause of the inundation is:

- Lack and difficulty of maintenance (cleaning) in the drainage system 1 and 3 due to
the existence of road and houses on the canals.

— Small canal capamty at the merging pomt in system 2

" — Broken water gate at Tambak in system 4

The inun.dation periods of these areas is reported to be about 3 houis.

KAMAL

There are 3 s‘econdar\) rivers defined in the Kamal area within SMA: namely tellang,
Korok and Rebon, The river lengths are apprommateiv 8 km Tellang, 2 km Korok and
1.6 km Rebon. The river bed siopes are steeper than Surabaya and Sidoarjo rangmg from
30 to 50 m in the upstreamn of the rivers, No river improvement has been mada in the
past,
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2.8 UTILITIES

238.1 WATER SUPPLY
GENERAL

‘Water supply is one of the crmcal resources for urban development and it lS necessarv to‘
clarify the potentla[ availability and possihility of various water resources, Data and in-

formation were collected from refevant agencies not only from GKS Region but also
within East Java: Study reports conducted in the past were raviewed in detail, East Java
is in a poor situation for water: supply, and little water volume and low water pressures
prevail in the plped water system. :

WATER SUPPLY SITUATION

This sectmn considers the general supply. snuatnon in GKS Reglon arid SMA, The descn ip-
tion is gwen for.iwo categorles name!y urban water supply {drinking, industry, commer-
cial, etc.) and irrigation water u‘:age

{1} Urban Water Sunply

Tne direct piped water supply situation in GKS Regmn is currently ‘at a very low service -

level as shown in Table 2.8.1. Major water supply features in GKS are surnmarized as

follows:

— Intherural area ohly Kabupaten Moioke_rtb has a piped sup:ply system,

— Surabaya is the highest service area in GKS'Régi_on and serves 49.4% of the popula-
" tion, 46.56 L/day/capita, Mojokerto ¢ity is the [owest service tevel among the city
areas, although the spring sources yield abundant water. ‘

— The water source is mostly from-spring's axcept Surabaya and Bangkalan.

- Two new plants are operated in Barigkalan {Tangkel in 1981) and Surabaya {Ngagel-1H

“in 1982), The Babat plant is expected to operate in 1982 for Babat and Lamongan
cities. o ‘

— The future water supply in Surabaya up to 1985, as scheduled by PDAM Surabaya
(Drinking Water Corporation, Surabaya) is shown in Table 2.8.1, .

Tahle 2.8.1

@ Irrlgauon Water Supply

PIPED WATER SUPPLY SITUATION IN GKS REGION

was approxlmwtely 137 UOO ha. The develop

ment trend (1970—1981) shows a decraase ‘of 4.7%. Inthe s’ume penod that ofSuraL;al\;a.
decieased by more than 40% die to the urban expansion, Onfy Lamongaln |m;rzase v
1.4%. Lamongan is however the least developed ifrigation area in GKS, whiile Sidoarfo is
the most developed !n Surabaya all lirigation ‘canals are pollutecl and used as sfewa(;age
canals, Table 2.8.2 shows water supply srtuauon from various water resources for GKS

In 1981 the ‘irrigated area in GKS Regxon

: lmgatron sections in 1980/1981,

atton sections are hlghly nrlgated This mdlcates
dant. Sala River supplies a small amount of water
ablé for Lamong river,

Sidoarja, Momkerto and Surabaya irrig
that water in the Brantas system is abun
to the L.amengan irrigation system. No records are avall

{3} Water Use i in  SMA (1980)|
in 1980 the water use sifuation in SMA was estlmated and summarrzed as fo!iows

- Reydenna! water was SUpp|lEd to an estumated 34.3% of the SMA population piped
service was 10.9% and vendor serwce was 23.4%. Piped water was supplied at 2.5
million m 3 /month through 65,300 connections and seilmg water (vendor) was served
at 407 400 m3lmonti1 through 4,000 vendors, .

The other water supply for mdusmal commermai and socual uses are ‘shown beiow

: -Number of Consumptmn
Water Use Connections . [m®/month)
lndustrial - 731 .. - 306,500
Port 2 125,000
Commefciél 12,4.84' . ' : 608.500
Social 3,087 706,900
Total ' 16,305 1,646,700

PDAM SURABAYA PLAN {UP TO 1985]

Service Level
Kabupaten/ % ; L/day/Caplta o . saur Existing Future
Kotamadya - - Yield (L/sec ), Water Source Remarks o ource (L/sec) (L/sec)
City Avea Rural Atea Co : . B
R : Taman Spring : 3§ | . 211
Lamongan % ; loL - 10, Mantup Spring May, 1982 .Umbulan Spring’ . IOD. 150
Bangkalan 147 3 22 - 35, Bancarang River: May, 1982 Unbulan New Spring . : - i 3'000
- = - — - . _ — ) s
_ . 5 . Kab.-115, Jubel, Majo) Rural figures are Ngagel Plant~ T © 1,000 1,500
Hojokerto 2.6% 3 370 0.5% ; 1.8L . Ubatan Springs for 1981. . : ) '
th.—33,-Balongsari,‘Jubel ‘City figures are - 11 1,000 1,000
Panggreman Spriugs for Feb. 1982. :
T B T — - III. 1,000 . 1,00
9 ) 3 1,000
sy 320 18-Jubel Spring R g
Sidoarjo : 75-Umbulan, Pandaan Spring May, 1982 Karangpilang Plént . 1,000
12.1% : 17.9 - 20~-Porong river : ) . . '
- . ! i : R . A Mint Plant’ - '100
- . 0 3iliTaman, Umbulan, Springs . Resource v e L
Surasbava . . 49.?4 3 46.5 2500-Surabaya river > Jan, 1g32 a0 ce Dgyelopment - 100
Gresik ' 10.6% ;195 © . . - 12-8uci Spring Monthly average in 1981 To ta v N2 N1 8,061
Note -: 1} These figures include residential housés; Social use, Hospital use.

2) These figures are for the whole Kabupaten.
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Table 2.8.2 IRRIGATION WATER SUPPLY SITUATION IN

GKS REGlON
Ul Lisec
_ . T, | ar IS B v
Water ) Apr Jum J1¥y  Sep | Oct Dee Jan  Mar
Resources : S 4-6 79 ©10 - 12 1 -3
Lamougae.Sectiou
Bengawan Sala - ' 575 - 930 o - =
Other Rivers 134 ] 46° - 101
Water Reservoir 2,041 1,919 - 1,664
Swamp _ 1,185 - 794 - © 3,032
Total ' 3,935 0 CF 3,689 R 4,797
Sidearjo Section S ) : N B -
Brantas river 10,384 .. 5,661 o 12,653 42,280
Spring/Pump 754 . 39 - ) 931 : 2,263
Total =~ 11,138 . 5,980 13,584 © 44,543
Wonokromo Section - . :
Surabaya ‘River ; 2,504 1,679 1,577 3,694
Mojokerto Section ] L - . .
Brantas River 1, 181 . S 492 417 2 ,374
Marmoyo River o161, E 63 129 | 316
Porong River : Y - E ©o 353 R 14 831
Other Rivers 11,243 6,704 "10, 351 73,395
Total 13,338 | . 7,612 11,703 26,916
Bangkalan Section : : '
Bangkalan River 568 1,146 2 160 © 2,349
Asemtanto River - . 550 16 ‘823 -
Other Rivers Y 17 583 -
Spring C 109 128 209 . 839
Totak ' ) 1,284 1,355 . 5,830 3,188
Source : Pengairan Tk-I Jawa Timurr .

EXISTING WATER FLOW IN s'uaAeAv’A.RWER
(1) Dralnage System in Upper and Mrddle Reaches

The main features of the Brantas Basrn are shown in F[g 28, 1. The Brantas Basin is ari
important agricultural area and many irrigation areas were estabhshed dunng the Dutch
Colonial period. Recent extensive development of the Brantas Basin has ‘enlarged the

irrigation area, |mproved drarnage ‘and also prowded considerable’ capacaty for hydro-'

electric power productron In respect of the present study it is important to understand
the influence, of these developments on dry season Brantas flows, The Brantas Projec:t
Offjce established the project schedule for’ the river development up to year 2000. There

are several projects in the uppﬂr/mlddle Brantas which affect the discharges in the lower -

reaches and these were taken into account for ana!ysung the drstrrbutlon of Iow flows in
the river,

There are rmany planned developments in the basm the precrse effect of whrch is 5t1!!
uncertain. However since most ‘are on- tributaries which contribute little or no water to
the main river during the critical low flow periods, it can be assumed there wr|i be no

further reductrons in. flows m the lower Brantas and these pro}ects have been rgnored in

this report

(2} Mmrmum Dlscharge for the Lower Reach

To determme the availability of water for the: Ka!r Surabaya ftis necessary to analyse .

flows in the neighbourhood of Mojokerto. For this purpose. SUHABAYA WATER USE
STUDY was conducted by Directorate General Cipta Karya in Jurie_1981 :

“from: the Kali Marmoyo and Kali Kedung Sumur,

//////

.
-
!
o
/
\
!
Y
\ Soetoredjo Dam
N
. ? Mz, inhs . B, Kava
N . s as ua! . .
! . r.\‘_‘ge.iu! AM: Butak é _,//

//,///7,4 KARANGK{:ES _DAM,..

= |.ODOYO : LT /
e e "WUnder Ccnstmcuun} T

¥ S, TULUNGAGUNG FUNEL

INDONESIAN SEA.

....... Catchment Boundary

—-4-«&*—- Resecvoir {existing & planned)

"""y"" Principal gauging stations

trrigated areas

e el

. Fig. 2.8.1 BRANTAS BASIN

A schematic river flow in this area-is shown in Fig. 2.8.2. The Brantas river flows into
Kali Surabaya and Kali Porong: through Mlirip. Sluice and Lengkong Dam, but the water

_intake for Brantas delta irrigation area is located before the Lengkong Dam, Kali Kedung

Soro diverts before Jabon gauging station and merges with Kali Marmoyo, The Perning
gauging station is Iocated downstream of the junction of Kaii Surabaya and Kali Marmovyo.

An ana[ysrs of ﬂows in the Kall Surabaya at Pernmg is invalid since these depend primar-
ily on control!ed releases from the Kali Brantas; and have |ncreasec| srgnrflcantly inrecent
yvears; However it is possrble to analyse a combmatlon of flows which is independent of
the varying pattern of releases to the Kali Surabaya and also includes natural inflows
, the base flow component in the
Kali Surabaya A low flow frequengy anaiysrs on the mean 10-day available Perning dis-

. charges was performed for both the naturalized flow serres and for flows regulated by

Ka rangkates reservorr

-As the result a minimum mean 10day dlscharge at Peining was established on the basrs

of the histarical record. Smce 1973 the mean 10 day flow at Pernmg has never fallen
below 11 m3/’sec and thls flgure was proposed as the minimum allowable discharge in
tne future
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5 of the Kali Brantas, extending from
Surabaya. There are three significant
Marmoyo and the Kali Kediirus.

which was rebuiit in 1981, and
panjang and the dam, with a
of Gunungsari Dam, the Kali
a catchment area of 67 km?. There

Kedyrus, but.observations during 1980 indicate

m, located 2.6 km downstream of
‘head for the Surabaya Water treatment works, and
sugh Wonokromo siuice. During the dry season little
Dam, and at such times {evels in the Kali Surabaya
The dam is used to maintain water lavels
tion offtakes, and for several industrial
d enters the sea at Tanjung

a for irrigation, industrial and domestic purposes.
d industrial areas and the Ngage! water

luding four tor Rowowiyung irrigation area)
he total irrigated



ha. The area has. declihed steadily in recen't“yeals due to 'mban expansion In the viein-
ity of Surabava In 1975 it was reported to be 5350 ha and the systems were original-
ly constructed tor 7000 ha.

Details of’ thé estrmated water requrrements and actual recorded canal drscharges for
the lrrtgdtlon areas are given in Working Paper No. 4, The total water reqgiiirements
are estimated as 4.2 m“/sec to 2.0 m* /sec from June to November,

— Industrial Abstractlon

There are 23 lrcenses abstractlons for |ndustr|al purposes from the Kalr Surabaya and

its associated candl systems {not |nclud|ng abstractrons from the Brantas delta canal
system), The total ||censed abstractlons from the Surabaya river and Mas river amount
to 1.0 mv /sec

- Surahaya Domestrc Water Supply

The'largest smgle Ireence holder for water abstractuons from the Kalr Surabaya is the

- Surabaya Water Supply Authority (PDAM), whiich can take' up to 2 m?/sec for its
Ngagel water treatment, The licensed abstraction is shortly to be mcreased t0 3.3
m? fsec’ followmg full operation of an estentron to the treatment Wori\s Dug. to
losses in the treatment works and partra! operation of Plant 1, the actual abstractron
from the river in July 1982 was 2.6 m¥/sec; part of this being returned to the
Wonokromo river, just downstream of Jagir Dam as filter washwater and studge re-
moved from the clarrﬂers

— Summary of Water Balance

A summary of water requrrements and the avarlabrlrty of water is grven in Table
2.8.3. From the results, w_ater for dilution and flushingis available in a range of 1.9

4.1 m3/sec in'the dry séason, since minimum Perning discharge is 11 m® /sec.

TabteZSS WATER BALANCE IN KALI SURABAYA

. nitr : ‘@& f-u:-c
ltem . Juwr Jul. Aug. Sep. (:)ct. Huwo
Donvtie : o 3.3 3.3 33073 33 1.3

industry S 1.0 1.0 1.6 kG 1.0 1.0

irrigation 3
0P, Rowowiyung s
Simpwau canal 4 . :

Kebonagung canal { .2 2.4 2.9 1.7 1.4 1.8
Jambangpaa <anal !
. Kagash eanal I{

Cunungarzi canal

Kalibekor canal” ‘9.9 1 1.1 1.1 s 0
Jeblokan canal 1.1 Q.7 0.7 6.7 92:5 9.2
lLezkage, evapotation and 5.6 6.6 0 6 0.6 a.6 0.5
cther losses . i y o ) T
Minitus discharge to oeet 9.1 5.1 8.8 54 7.6 6.9
requirements of water’ = "
|supply, industry and
‘lirrigation
Minirun Perning di_sci-!;:arge 1 11 S il 13 n
Available '.-'at.nr for L Ly 2.2 2 6. 3.4 a1

dilution and: [lushing E

1. Discharge to D.P. l-tot_:cwi.yu‘ng, the Simoweu, Kebonagurg, J_;n:.-}):inkan,'
Karah and Canungari ganals iz based on historical usage. '

2. DBischarge requiresents assessed from the 1980 cropping data.

(5]  Delta Irrigation Hequarements

A detarled estimate of the water reqwrements for the delta rrrsgation system was made
by SANYU - CONSULTANTS ‘from. croppmg data for the period. 1962/1963 to 1969/
1970. Revised estimates of water requrrements ‘have been made by SirM. MACDONALD

& PARTNERS, on the basis of 19731979 croppmg data, to account for the effect of
new rice varisties which have been introduged in ‘recent years. The . revrsed optimum’

water requirements at the head of the system are grven in Table 284,

Table 2.8.4 - WATER REQUIREMENTS FOR THE DELTA
IRRIGATION AREA (m’/sec}

June . July September |  October | November

405 | 467 46.0 365 | 267 442

August,

ALTERNATIVE WATER SOURCES IN EAST JAVA

For the urban development of SMA, alternatlve water sources ‘such as ground water,
sprrng and surface water. sources, are studied in this sectlon The selected sources in this
study Ilmrted to a rad;us of 100 km from Surabaya city to allow for econormic water
transmrsston

E(1) Ground Water

' The D|rectorate Generei of Water Resources Development has encouraged deep water

development for many years. The areas developed in the past are mainly distributed in,
the hilly areas or on the mountain slopes ‘of Tuban, Mo;okerto Pasuruan, Probolingge
and Bangkal'm regions as shown.in Fig. 2.8.4. The. followmg table shows the survey re-

B sults in these regioris. The yields show comparatlvely hlgh values in Tuban region and

rather fow values in Pasuruan and Probo!rnggo In each: regaon the drilled depth was

_recorded as less than 100 m in tote! l'he developed ‘water in each well is utilized mainly

for 1rr:gat|on purposes and their y|elds are tess than 70 L/sec as shown below:

: Area : . Well Depth {lVl) - Constant Dlscharge (L/sec)
Tuban _ 30__— 70 66 - 67
Mojokerto 40 - 95 19 — 60
Pasurgan 20.— 90 9-35
50 — 95 35 - 315

Probolinggo

From these_-vve'tis','areas of 114 ha in Tuban, 103 ha in Mojokerto, 45 ha'in Pasuruan and -
87 hain Probolinggo area are irrigated. It is understood that these water sources are not
utilized economicatly for SMA water supplies.

(2) Sprmg Water o

A total of 8 Kabupdten around GKS region were studied based on the 1980 data from
the Provek Air_Bersih Jawa Timur. They are Jombng, Bojonegore, Tuban, Malang,
Pasuruan, Kediri, Probolinggo -and Nganjuk as shown in Fig. 2.8.4. Through this study,
some indication of the ex:strng water situation around the GKS region can be under-
stood. :

Among those spring water sources, some $obrces. with an abundant yield are listed:

Name 'of Yield . Wame of Yield
. Spring Source (1/sec) Spring Source (1/sec)

~Malan Reglion

- Tuban Region

Bektiharjo . . .1,1‘32 Mendit 500
Srunggo ) 430 Bureng. 1,500
Bungkok . 520 . ¥ajar ) 500
Krawak . : . 444 T.amalt B 275
- Beron IR 458 . Lenggak Songo: - 300,
g Ng;r_né_.g . 693 rbulan 1 111

- Bonjonegoro Region - Probolingge Region

Kgunut . 300 Ronggojalu 3,000
Pirang/Arum T 583 Kowo 470

. ugeror_tglﬂer01l' o 400 - l’asuruan
- Vil({ed:i :ri R(:éion . lebuian . ) . 5,000

Bira - 7607
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Fig. 2.8:4 ' ALTERNATIVE WATER SOURCES IN EAST JAVA

Data on the existing water utrhzat:on and surplus were however not obtamed C(}nse
guently theae sources are not included in this Study and th|s provides & task for future
study,

{3

Many of the rivers: lnﬂuem:mg the GKS Region have hlgh water usé potentaal A Iarge
quantitv of the high rainfall flows out to sea without uﬂhzat}on and these water re-
sources should be developed further.

Surtace Waticr

—~ Brantas River

The annuai rainfall in the basin is about 2000 miy of wh:ch about 80% occurs in the’
wet season from November to Aprik The total surface water potent:ai m ‘the basin
amounts to 24 billion m®. About 50% of the surface water s Puaporated and’ 9 ‘
b;lllon > is used for irrigation purpnse The remaining 3 biihon m is not utilized’
and flows lnto the sea, :

“million m

28 ] blﬂson m s umszed for smgat&on pUrposes: The future watcr demands for irriga-

tion and. urban water in the basm were estlmated m 1974 1 ‘Beconie about 14,340
3

'Desplte the Iarge water potent!al of the basm the po:;srble surface storage capacity is
- small, and is expected (o be only 2 246 million m?
“availability of water will be far less than the possible demand and only 22% of the

in gross total. The prospective

mcremental demand can expect to be satlsf_re_d.
Lamong Rlver

Theré are no ram gauge stations m the basm bu‘l there is an’ automa’nc fiow recording
station in S:mongagrok iocaied to the north-west of Mo;okerto city. The station re-
cords over the petiod 1950 to 19?8 mdtcate that the average annual discharge in the

basin amounts to 800 mnhon m , as foHows
'.: Maximum Average Monthlv Flow’ (Februarv} 828 6 m lsec
Mintrnum Average Monthly Flow [September) 28 Tm 3 /sec.

Sala Rwer

The total rainfall is about 2100 rnm of which about 80% oceurs an the rainy. season
Only 10% of ‘the ‘annual-rain occurs in the dry season. from June to September, the
rest falls in the transition periods i October and May . The total surface water poten. |
tial in the basin amounts 16.7 billion. m? as surface runuﬁ into the strearn, But only

.

There have been no Fiver ‘“"Pm\'em?m Dians executed in the basm However recent-

ly: the Lamong dam .was planined’ for irrigation purpose wlth a3 storage. capacity of
12.7 mblion m? in the upper “reaches, but thére is no construction’ schedu!e yet. The

: Lamong area is not a good prospect for. lfﬁga‘non The watér use from the dam io

SMA is not cons:dered



— Bancaran River

The Bancaran river is the only river runnmg through Bangkalan city, No general rn
formation is avarlabte but the discharge at the Tunjung dam was recorded as'6,7 m3/
sec maximuim, and 4 0 m? /sec minimum. This water source will be utilized for the
development in Kamal,

— Results_

Unutilized water of 3 billion m? in the Brantas nver 14 br]hon in the Sala River, 300'

million m* in the Lamong river are identified at this stage, Further efforts in pro-
moting water utitization from existing water potential will be desirable.

282 WASTE WATER
Todate, there has been 1o operatron of a wastewater treatment system in the GKS Re-

gion. The realization of the system is retated to conditions such as envrronmentai situa-
tion, inhabitants understanding and demands, and budget constramts atc.

WASTEWATER SYSTEM

There are at present only ‘two small areas in Surabaya city, at’ Ngagllk and Kalibutuh
that have sanitary sewer systems, The sewers, “which are over 50- -years old, carry'waste-
waters from connecting residences to nearby drarnage ditches and serve a total of less
than 5000 people. Both of these systems arg no Ionqer effective.

With the exception of these minor separa’te CGiIe'ction system‘s "SMA relies on household
septic tanks and cesspools for domestlc wastewater drsposal Many homes are without
such facilities and simple. latrmes are constructed drrectly ovet waterways. Other resi-
dents having no access to private household facilities rely on public toilets or use semi-
private lartines located along many prmcrpal ditches, rivers and cahals. Wastewater from
commercial, institutional and industrial actrv:ties is also discharged to nearby ditches
and canals after passing through onsite septic tanks cesspools or simple halding basins;
Most large industrial establishments are located along the principal river systems and
discharge directly to the river. :

HOUSEHOLD OPERATION

There is no effective collection, treatment or disposal of household wastewaters in the

SMA. In 1980 it was estimated that there were approxrmatety 180,000 private toilets
and disposal systems availahle to 890, 000 persons in SMA. It is normal practice for only
toilet waste to be flushed into septrc tanks while sullage water from’bath, Iaundry and
I-:itchen uses are discharged dlrectly to the nearest drain; Average $eptic tank capacity
is 2 m? with a maximum of 4 m and minimim of 1.5m°

Night soil collection is reported 1o operate rn Surabaya, Four private compamEs operate
with an average of 10 trucks and & total capacaty of 30 m*. The: payment made by resi-
dents is 5000 Rp. per m®. in week days and 20% additional payment on hohdays The
service is made at a rate of 8 housesldayitruck {200 = 240 houses/month) in the rainy
season and 15 houses/day (37a — 450 houses/month) in the dry season. The collected
night seil is disposed in the Wonokromo rwer Just downstream of the Jaglr dam

Most toilets ara ﬂushed by water taken-from an open’ water tank that is filled by bucket

from wells or the PAM system. Grawty«flush toilets are assumed to be used in only 15

percent of the homes due to higher costs ‘and Jack of continuous water pressuire to sup-
ply tanks. A typical hou.c.ehold wastewater collection and d|sposal systern is rllustrated
in Fig.2.85. :
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Fig. 2.8.5 HOUSEHQLD WASTEWATER FACILITIES

PUBLIC TOILET FACILFTIES

There are presently 300 publlc toilet: facrlmes reported in Surabaya. These have been
constructed by the Pubtic Works Department/Kampung Improvement Project (KIP Pro-
ject} and many of therm are operated by PAM,. Of these, 131 toilets were constructed by
KIP Project in Urban: Il {1976— 1979) and 66 tailéts in Urban 11} (19751982}, These
toﬂets in Urban Il and 11 serve 894 ha, about 418 300 persons, and average 2,700 per-
son per pubhc tm!et

The KIP project defrned a total of HJ kampungs with total area of 3, 795 ha (1, 460 000
persons) within 11 old Kecamatans. At the end of the KIP project roughly 700 public
toilets will have been constructed.

The facilities are served by prped water and rnclude flush toilets with sub- surface dls
posal systems, bathing and laundry areas. The public facilitics, usually contain between
two and ten individual toilets and occupy areas of from 100 to 400 sq. meters.

In addrtuon to .public torlet facmt]es there are also many makeshlft enclosures used as

.Iatrmes that are erected on wood potes over waterways. Atthough these are constructed

by. mdiwduals and are nat “publ:c" it is evident that persons from more than one home
use. stich enclosures As an. mdtcatlon of the number of these sermpnvate facilities there
are 33 units a[ong al7 km stretch of Gunungsari canal between Ji, Padmosusastro and
MR Kembang Kunmg

It has been concluded that about 640,000 people are currently using the public toilet

~facilities in’ SMA. There is a need to expand the programme; -construct new facilities,

improve exustrng faelirtres and provrde a better mamtenance programme,

' ENDUSTRIAL OPEATIONS

There is no effective control over the treatment and drscharge of wastewaters from in-
dustries except'in the’ Surabaya Induystrial Estate Rungkut. Industries in SMA discharge
untreated hqurd wastes drrectly fo nearby rivers or canals. The drainage dltches in areas
surrounding most mdustrlal sectors of SMA are unsrghtlv due to waste drscharge During
1975, the rnumcrpal water treatment plant was forced to shut down on two occasions ds
the results’ of upstream drscharges ‘of toxic¢ industrial wastes to the Surabaya River. An
industrial survey was macle in which questluns were asked of ‘major industrial firms as
1o the quantlty and characterrstrcs of therr waste dlscharges Little quantitative informa-
tion' was made available and only very rough ‘estimates of present and future industrial
wastewater flows and !oads can be made

It is antrcrpated that all Iarge mdustrrai estates which will be developed in the future will
be requrred to provide some form of adequate coilection, treatment and disposal of then
wastewaters srmllar to that in use at the Industr|a| Estate at Rungkut
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Night soil collection is also served by private cOmpanies for offices, factories and hotels.
The septic tank capacity ranges from 50 to 80 m?. Five or six septic tanks are servod by
one company in a month,

283 SOLID WASTE
GENERAL

Each Kabpaten or Katamadya operates sohd waste management only in the C|ty area.

and operations do not meet the full requirements genérated in all their admlnrstratwe
area, The solid waste service. is a vital service for urban residents and social activities,

EX!STING SOLID WASTE OPFRATIDN

Serious difficuities are pnasently exper:enced in refuse collection and disposal services
in Surabaya. While most dn‘f:cultles are due to budget constralnts it is ewdent that
“even with adeguate fundlng, present aperations: and methods will require s:gmf:cant
modification in order to manage ‘the larger solid waste quantrtres anticipated in 2000

Within the admlnlstratrve framework there are three “offices lmmedlately concerned
with solid wastes management and these are the Departments of Pubflc Works (DPW)

District Governments, and Public Health. These departments are’ r_esponsrble f_orf(he'

present operation of the solid wastes system as it pertains to coliection, tr_anspbrt,
dlsposal and public safety. )

Within the Department of Pubhc Works the Crty Cleamng Sectron is rnost cllrectly re-
sponsible for refuse management, lts responsrblht:es are divided into two categories:
street cleaning {including sweeping, trash rack cleaning and’ berm repalrs) and solid
wastes management. The latter includes maintenance of dlsposal bins _o_r' other recep-
~ tacles at public collection centers, systermnatic pickup and transport of refuse to disposal
‘sites, operatron of disposal sites, and administrative control of prwate coittractors and
industries engaged in refulse collection and transport to dlsposal sites. A well- -managed
solid wastes organization can not keep the city clean without the-assistance of the com-
munity and associated branches of the crty government

Solid wastes are stored in private bins prov;ded by the solid waste producers ie; house-
holds, hotels, meeting halls, hospitals and stores. The solid wastes are collected in ‘hand
carts by collectors from the cleaning department or from Rukun Tetangga and Rukun
Warga and then stored in trailers and at coIEecting stations. The solid waste co[lected
in the trailers and at stations are transported by hauling the trailers with tractors press
truck, flat bed trucks and hydraulie tru(:ks o the finat disposal sites or the compost

plant operated by a private company, Transportation can be carried out at any time so -

long as it does not cause .a nuisance to the residents and does not hinder. the flow of
traffic. ' ' ' '

Al the disposal sites, usuaily landhﬂ areas, buildozers are operated The site must be
planned not ‘as to cause a negative influence upan the public, living environment, or

ground water. The sites are usually located i places remote from the Central Business

Distriet but due to the difficulties of obtaining sites, thcre are some located in open
spaces in the urban area.

SOLTD WASTE PRODUCT]ON N SMA, 1980
{1 PrOdUCtiOI‘I Volume

The fotlowrnq table shows the solid waste productron in 1982 based on rnformatron
from Katamadya/Kabpaten

'productlon is made using the unit rate surveyed in the stu

Unit 3. m3/day

mﬂ,____#___‘..___i___;___,_.ﬁm_'_,_._ﬁu_,-__ﬁ .
X Eteetdence Cdmmerce ~ Industry Spcia.} Market  Total
Kab. /Ket. | _ _ — :
: 100 300 100 \
Surabaya - 4,000
” R 100
Kota Gresik - - ‘ _0 ; . .
Kec. Kebomas 5 -3 0.3 . .
te - — = 1172
Kota Sidearjol =~ - . e
Krian - - - 30_6
Taman - - - )
Nnru - - - ) - )
the vol-

Th;s data does ot present the actual product:on and is assumed io be based on
ume actually ‘received, : : :

afore be est|mated The est:mate ‘for sohd wasie
dy for SURABAYA WATER,

WASTEWATER DRAINAGE AND SOLID WASTE . in September 1876 (socalied
“CDM Report”). -

The actual generated volume must ther

The sohd waste productron in 1980 was emmated to be as shown Table 2 8.5,

Table 285 SOLID WASTE PRODUCTION BY CATEGORY
IN SMA !1980) :

Noducm" Volyne | - Weight.
Categories ] (n/day) e (tontday)
Residential © 9,007 . 1,366

- Seaport’ ) : LEN 25
Naval Base . S 2
Market/lnstitution | Ca2 13 -
Industry 934 B VIS
Conszruction_- 3% 2?
Total: ' RS TUCT TR A W

* The solid waste production in SMA is estimated o be3 GIL/capita/day”and’GM g/capital

day. Compared wrth the produgtion volume; the handled volume is assumed to be 35%
in SMA. The remalmng 65% of solid waste is not handled, and disposal is by dumping
mto conuement areas such as dltches and. canals and by unregu!ated burnmg

{2} Physrcal Composrtaon

. _No survey’ on the physical eomposxtron of sohd waste has been recently conducted The :
. coimposition . changes accordrng to :the change of socrety and Tabie 286 shows the

COI’T}DOS]tIOﬂ in some COUntI’IES

FAC!LITIES AND EQUIPMENTS

The facrirtles and equrnent used in collectuon transportatlon and disposal work are
shown in Table 2.8. 7 '

The iand flll sites currently avallable are 20 ha Keputlh 8. 5 ha Asemrowo in Surabaya

3 ha Rowa/Kebomas in Gresik, 1.5 ha Srdoarso 0.8 ha Krian, and 0.2 ha Taman in
Ssdoar;o o . ) _ s

T, Kurma 5 compostlng plant, a prlvate commercra! VEnture has been in operation for
about 7 years, lt has a rated capamty of 475 ton/dav of sol:d waste,

T3 —



Table 286 PHYSICAL . COMPOSiTiON‘ COMPARISON Temporary storage_ and container/firailer depots in Surabaya ére as_fbllows:

. Compositi % ) No. of Capacity
: Composition il on (%) o No. Trailer/Container (m*)
Waste ; i , - . . — -
- .- Surabaya Bangkok - Japan . : Temporary Storage 42 — 1,588
by Category 1975 1980 1976 porary, starag ' ‘
_ : Trailer Depot : 33 54 1,015
Paper Products ' 2 18 L3544 ' * Container Depot - : 11 _ 42 293
; e Total: T 86 ‘ 96 2,896
‘:(?;;l:iffé and Y:ard) 94 36.1 16.0 : o T - .
E— . - By 1983 four additionat container depots will be available,
Glass and Metal 1 . 1 10,3 .19.0' Capécitv ahd Size of Equipméht
Plasf_ié : , | 10.3 | 11.2 Type of Equgpmeh‘t . Capacntyﬂ_
= _ Transport/Handiing '
?hzlgifil and 1 = . Traces Trailgr -
ixotic : : a4 : : Press truck ' 20 m?
Construction and o e. . 10.3 _ g N 8 Flat bed truck - 3/4 ton
Container races B : - : _ Tractor with trailer _ . 10 m?
_ : e Bulldozer - - 2 —4ton
Others R ' Traces 1 15.0 ’ ‘_)..6 Container truck . 6m?
: _ : : Cart/Tool ‘ .
i P ) : 3
Total 100 100 100 Hand cart ' (11 - 11'?1?:0 8 m)
: : x 1. 8m

ORGANIZATION/PERSONNEL _
In Surahaya three cleaning sections, north, south and east are opél‘a{ed under the con-
trol of Solid Waste Urban !11 sub-project office. As shown in Table 2.8.8, in 1082 a

total of 2,010 persons are engage_d_in cleaning work in SMA.
Tahle 2.8.7 EXISTING FACILITY AND EQUIPMENT (N SMA :

BUDGET STATISTICS

FECi].'“ie‘:’ and Unit Sﬁrabaya Gresik Sidoatjo | Kamal Total No hudgetary data was available in Gresik, Sidoarjo and Kamal. A total of 1,764 million
quipmen : . A ) . X .
Rp. was spent for cleaning work in Surabaya in 1981/1982 as shown .in Table 2.8.9.
Facilities ) o : .
Compost Plant No 1 - e - | S Table 2.8.8 PERSONNEL IN SOLID WASTE, 1982
Land filling Site No 2 2 3 - N ‘ '
Temporary Storage No 42 6 61 - 109 _ Administra- Cleaning
‘Container Depot No Bl A - _ 11 -}~ Kabupatan/Ketamodya tion ) Section Total
: ’ Staff Staff
Trailer Depot Ne 33 - - - 33
Equipment : : Surabaya - : 1,798
Irailer : Ho 65 - - - 65 i ' tlead Office . 40 -
Container Truck No 17 - - - 17 : : Section: Norith o s 417
Tractor {for . ) ) East 6 . 412
trailer) No T2 - - = 29 o : Soith 7 583
Press Truck No 2 - - - -2 special Section - 366
Flat Bed Truck do 1 7 _ 5 - 1_3 o Sidearjo : 142
Bulldozer Ko 2 1 - - 3 Kota Sidoarjo : 91
' ’ ' ' C . Krian - 25 -
Hand cart Ho 150 10 16 - 176 . . ) )
. Taman 26
Waste Basket No 400 - - - 400 i
Gresik . . 70
Broom No 4,000 . - - - 4,000 C : )
. . . Keta Gresik . 30
Shovel . No 40 - - - 40 . i .
: Kebomas 40
Hoe 1 WNe 150 - - - 150
1 ' . Banpgkalan -
Kamal
Tatal: 2,010

~74 -



Table 2.8.9° BUDGET OF SURABAYA CLEANING WORK IN

1981/1982
: Unic: Million Rp.
T Fiscal T T
Budget Year{1977/%78 - 1978/'19 | 1979/'80 | 21980/ 81 |1981/'82
Routire Budget |
Total Routine Budget|  599.8 694.3 565.4 | 1,222,301 1,487.8
Total Special Budget 45.8 72,5 | 107.0 179.3 200.0
Dévclop[nent .
Equipment for Tinal .
Dumping 0.0 45.0 50.0 25.0 oo
Kip Urban-I11 - - 308.0 | 885.4 | : 76.0
Total 665.6 812.8 [ 1,330.4 ] 2,312.0| 1,763.8

284 ELECTRICITY
ELECTRICITY GENERATION

Fig. 285 shows the electr:c power system in East Java in 1985 and the generation
by category between 1969/70 and 198‘1/82 is shown in Fable 2.8.10. :

From 1970 to 1982 the power generated increased by about % tlmes In 1982 1951
GWH was generated by a total of 30 generating stations.:In-GKS Region 11 generat-
ing stations produced 1 035 9GWH in 1981/82 as shown'in Table 2 8 IER

Around 53 percent of the total generation in East Java was produced in the GKS
Region, of wh:ch the buik was produced in SMA. : :

*
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Table L2.8..10 ELECTRIC GENE_RATION.}N EAST. JAVA

Unit:  G.W.H.

Year | .1969/70 1975/76° | - 1980/81 |  1981/82
Bydvo . - | 128.9 436.7 . 682.7 833.0
Steam 221.9 140.9 511.9 - 986. 7
Cas - oL © 56.6 41.5
Diegel ; '35.'4 37,5 67.5 . 89,9
| rotal 386.3 - 615.1 1,318.7 1,951.1

ELECTRJC CONSUMPTFON . ) :
In GKS. Reqmn somc 214 700 consumers consumed 863 GWH in 1981/82 as shown

:Table 2.8:12. The Surabaya Gresik ‘and S;doarjo share was 91 percent of the total

number of consumers and 96 ‘percent ‘of the total consumptlon in the Regaon In
Surabaya, Gresik and Sudoarjo average daily consumption per consumer was 3.6 KWH
for residential use, 19 KWH for comimercial use, 1223 KWH for |ndustr|a| use and 84

©KWH for publlc use,.

TARIFF- SYSTEM '

Table 2.8.13 shows the tariff on electncﬂy consumptaon ciass:faed into 19 categorles.
Payment is usually made at PLN accountant offices or a bank contracted with PLiN.
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Fig. 286 . EAST JAVA POWER SYSTEM
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Table 2.8.11.

ELECTRIC GENERATION IN G.K.S. REGION

Unitf

Table 2.8.13  ELECTRICITY

TARIFF (YEAR 1982)

ChH Rabupatan/ e No. of Gonsmmption |
. S abupatan : 0. of onsumption
. " - Category
Name of Cenerator ' Product Lon B Kotamadya o Consumer (K‘L.-JH)_ _
. o Restdent 181,381 239,803,336
- ‘ Surabaya/ Commerée 10,345 71,872,734
STEAM  Perak - I+ Il 246.9 Gresik ndustry . 576 435,738,198
Perak IIT + IV '234‘3 - Sidoarjo .Pu.blic Service - _:'2,512 , 77,318,285
Gresil T+ II 505.5 ' Sub-total 195,214 824,732,553
) Resident 2,961 2,732,558
986.7 : Commerce 208 392,824
Hangialan Industry . 7 71,007 .
CAS Perak 14.0 Public Service 107 649,326
Gresilkk I + II 27.5 Sub-total 3,283 ‘3,845,715
41.5 _ Resident 11,663 11,006,070
N Moj okerto Commnerce 780 1,634,014
: o ; : Indiastry : 42 15,338,134 . |
DIESEL Lam"“g?““ 2.2 Public Service 347 3,481,878
Ba“gkaleff‘ 4.9  Sub-total 12,832 - a1,460;046
Waru L - —
aru Barat 07 z Resident 3,204 2,181,255
Tanjung Bumi 0.2 Lamongan Commerce - 94 157,059
C ) . Industry . - -
Kwanyar 0.2 Public Service .83 303,293
' 3.7 Sub-tptal . 3,381 2,641,607
I " “rotal 214,710 | B62,679,791
Total 1,035.9 B
Table 2.8.12 - ELECTRICITY CONSUMPTION IN GKS HBEGION
{1981/82)
. T D TS .F‘IXP,D CHARGE UONSUHPTI‘\;JN CHARGE
CLASS DESCRIPTIOI\I RP. [KVA RP. /KVA
s1 Special Tariff for. the poor (60 VA to 200 VA) _
52 Church, School, Mosque, Hospital . (250:VA to 200 KVA) 1,600 22
‘R1 Residential use Smallest . (250 VA to 500 VA) 1,600 1 37.5
‘R2 Residential use Small - (501 VA ro 2200 Va) 1,600 45.5
23 ‘Residential use Medium’ (2001 VA to 6600 VA) 2,800 - 3.5
R4 Residential use Large " {more than 6601 VA) 2,800 79.5
ul Commercial use Swall 5250 VA Lo 2200 VA) 2,800 66
uz Commereial use Medium 2201 ‘VA co 200 KVA) 2,800 ) 70
U3 Commercial use Large {rore than 201 XVA) 1,750 WBP-74, LWBP-46.5
U4 .[; Temporary Conmection = - © 160
oMl Hotel Small™ - (250 VA to 200 KVA) - 2,800 54.5
M2 -Hotel Large * . (more than. 201 :XVA) 1,750 ‘ - 38.5 :
1l Industry Small (3.8 KVA to 99 KVA) 1,750 WBP-49, LWBP-30.5
12 Industry Mediom - (100 KVA to 200 KVAY 1,750 WBP-46.53, LWBP-29.0
13 Industry Large (Medium Voltage) (more than 2001 Va} 1,600 WBP-44.0, LUBP-27.5
14 Industry: Large (High Voltage) .(more than 5000 KVAY © - 1,500 WBP-40, LWBP-25.5"
L Government Office - (250 VA to 200 KVA) 2,800, .46
c2. . Government Office - ‘(more than 201 KVA) 1,500 WBP-46, LWBP-30 -
E J Street Lighting - - 41
Nete: 1) Fixed Price by Class 60 VA ~ 905 Rp., 75 VA - 1,135, 100 VA -1, 465 125 VA - 1,870, 150 VA - 2,200 Rp.
2) ° WBP - Hour 18:00 - 22 oo, LWBP Nour 22:00 ~ 18:00.
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2.9 ENVIRONMENT

28.1 EXISTING GONDITIONS

GENERAL o

Some strrkmg envsronmemal problems are prevailing in SMA. These are mundatton

water/solid waste pollution, and the traffic problem. Air pollutlon and noise from fac-
tories are not yet serious problems. B

— Inundation
In-the urban area of SMA anundatlon oceurs frequently every rainy season and as
stated in the river section of this report, lack of adequate maintenance and reduced
waterway capacrty are the main causes of this. i

— Water Pollution o . : : :
Untreated waste water from households ‘and industry are freely discharged into’ the
waterway system and the existing water potlution has reached a serious condition for
public heatth. Household operation gives a large number of coliform and skin diseases
and water borne disease fike cho!era are common It is'reported that the Ngage! plant
in Surabaya was shut down in 1971 1973 and 1975 due to the appearanee of many
dead and dymg fish affected by industrial pollution,

— Solid'waste

The treated volume of solid waste in SMA in 1980 is at & low service level of 35%.
Consrderab!e amount of irregular dumpmq of solid waste afiects the majority of the
urban area. The scattered solid waste not only makes the sanitary condition worse
but also becomes ane of the major causes of inundation.

— Traffic-problem _
According to the traffic accident data supplied by Surabaya Police oftice, accident

locations in 1981 were distributed over all the urban area. A total of 2,292 accidents

accured in 1981 and 292 persons died, 1,393 persons were serlously injured and
1,062 slightly injured,

The potential for traffic accidents rises according to the traffic‘conditions {voEurne .

and quality} and the street structure. 1t is an apparent problém that many streets
are used for multi-purpose uses and by various transport mades without any defined
functional structural provision. Pedestrians are always exposed to traffic hazards and
few side-walks and crossing bridges are provided. :

Among the problems inundation, solid waste and traffic problems are reported in the

relevant sections in this.report, Water pollution is therefore: the remaining topic, and is’

discussed in the following section.

WATER POLLUTION

The fundamental probtem related to current wastewater practices: in SMA especialy.in
Surabava, is that of pollution - a slow but steady deterioration of the quallty of the
urban and rural environment brought about by inadeguate colection and dlsposal of
domestic and industrial wastes, Although this is well recogmzed occurance, little evalua-
. tion of the factors involved and the extent of degradation has been parformed. )

RIVER WATER

-Laboratory tests for chermcl substances were executed by the Provmclal Health Agency.

_on the Surabava and Mas rivers water in 1981 'Resulis showed high values of iron, nit-
rite and - organic substances and that the water is not. surtable for drmkmg purpose,
Coliform investigation data reported by the Technical Enwronment Health Agency is
available along the Surabaya and Mas river. for October 1980, October is the end of dry
season and the number of coliform per 100 ml is shown in the following tabie.

The 1able shows that the number of cellform contamed in the water starts increasing
rapidly from the water intake of Nagagel Plant in Surabaya The number reaches the
maximim at Jembatan Merah bridlge. 1t is understood that the Surabaya piped water

_supply has a percentlble eolour and 5mell due to the high vatue of excreta.

POLLUTION OF DRAENAGE SYSTEM

The dramage system which carr;es wastewaters from the city to the sea, recelves eff!uent
from septic tanks. The dumpmg of garbage and lack of hydraullc gradient, in conjunc-
tion with the- long dry $eason, aggravates the extensive pollunon of the drainage water-
ways arid the Pegirian canal and the Mor_okrembangan Boezem i in'Surabaya are particu-
larly affected. The' Pegirian canal flows through the central part of the city for a dis
tance of about 5.6 km and a population of 190,000 in a drainage area of about 500 ha,
are estimated to contribute wastes to the water. There are many industries also located

“within this area so that the canal is extremely polluted. Although a shuice gate and pump

station are located at the upper end of the. canal {on the Mas River), for introduction of
flushing water, the facilities no longer operate The downstream reach of the canal is
stagnant and odifereus o

' The Morokrembangan Boezem is'a storm and wastewater retention basin lecated to the

norihwest of the central part of ‘the Clty it corrs:sts of two shallow ponds with a total
area of about 0.82 km connected, by:a eharme! under Ji. Gr85|k “Three drainage canals
discharge into the Boezem from an area of about 16. 70 kin? and this is nearly onehalf of
the urban aiea of the city {a contributory populatmn of about 400 000). The capacity
of the Bcezem is gratly reduced by sultataon and, this has resulted in extensive shallow
areas where vegetatien is thick aﬂd scum has been trapped along the shores which are

] -_edorous and tnsightly, Surface water samples from drainage canals ‘the river system and

street drtches within’ the study .area were collected and anaiyzed tar dissolved oxygen
{DO) content, biochemical oxygen demand (BOD) and chemical oxygen demand {COD)
On'two separate occasions in August and’ September 1976 Laboratory resulls from the
sampling programme are presented in Table 2 9. 1. ' :



Table 2.9.1 MAJOR RIVER/CANAL WATER QUALITY TEST

_DATA
F—ND. of . . : . : .
Samples General Location Do BOD . COD
5 Surabaya River 4.3-8.6  5-10 - 6-20
5 Upper Mas River 1.1-6.9 5-20 . 1270
4 Pegirian and Lower : E
Mas Rivers - | nil-4.0 10-100 30-220
: ) . %- : ’ . . .
6 Drainage ditches - nil-3.0 25-350 30-700
5 Mofokrembangar} . . o
‘Boezem: . S nil-0,6 = 30-400 ; 135-1095

L
&

¢ Six sampling sites located throughdﬁt the céntral urban area.
Source: CDM Report in 1975, o .

From the resuits chioride contents around Da:mo were “about 200 mg/l in 1976 al-
though saline water can be shut out bv the Guheng dam and Jagnr dam in the Mas and
Wonokrom rivers.

POLLUTION OF MADURA STRAIT

“That portion of the Madura Strait located betwesn Surabaya and the island of Madura

is prnmanty used for 'shlbpmg and -fishing. Recreational use is very limited, consisting of
gome salllng off. Kenjeran and very restricted boating and swimming niear the port area,
There are few areas along the shores whrch could be considered as potential beach re-

sorts due to the shaliow muddy bottom The north approach channel must be conti-

nually dredged to enable shlppmg to reach the port area,

Commercral fishlng is.an |mportant lndustrv in the offshore waters- from Surabaya and

Fig. 201 |ndtcates the general Iocat:on of the pr:ncupa! commercml flshmg areas be-

tween Surabaya and: Medura The East Java Provincial Fishery Department réports that
there is a good potentlal for increased cultivation of shellfish off Kenjeran if the area
can be protected from pollutlon Crabs, shrlmp and other shelifish are presently caught
in areas to the east of Juanda alrport and off Gresik and Bangkalan Bottom dragging is

. not a|iowed in. the waters between Surebava and Madura because the practice would

The test data. |llustrates the ssgmfrcant decline in water qualuty wnh passage from the
Surabaya River area (to the south of the crty} through the upper Mas to the lower Mas

and Peglnan areas, The hlgh oxygen demands and low dissolved oxygen tevels in typical

open street dramage ditches and in the northern reténtion basin of the Morokrembangan -
Boezem, are evident, ' ' '

POLLUTION OF GROUNDWATER

Wastewaters of the cities discharge into groundwaters from both septic tank leaching’
systemns and from unlined dramage ditches, The shailow ground water table is subject °
to direct poliution from these sources. Due to the number of urban inhabitants who still
_rely on shallow wells for water supplv and the high incidence of water-borne disease in
the area, the reduction of contarnination in groundwaters is the major concern for health
authorities, :

Shallow ground water wells furnish water supply needs for the majority of the SMA's
inhabitants. In general these wells are one meter in diameter, three to five meters deep
and the walls constructed of brick. masonry. ‘Walls are ustally buit up 10 an elevation
above danger of being topped. by flood waters, It is usual: practlce to:take water from
the wells by use of a bucket, however on higher tand, such as Gunungsarl Hrli hand
pumps and rope wmches are used for we!ls up to 15 ot 20 meters deep, Measurements
of ground water surface levels in.wells of the Ngaghk area mdlcates that a 50 to 100
centimeter elevation variation OCours between the dry and rainy season Many weils are
privately owned although a cons;derab1e namber exist at public sanitation facilities’ and -
sometimes along the median strips of ‘the main throughfares Based on the number of
wells in representative areas if is estimated that there are approxrmately 50 000 ground
water wells in Surabaya. Water taken from the wells is prlmarriy used to flush toilets, for
bathing and laundry, and for irrigating loca} grounds ‘Water is not considered potahle
unless boiled, The wells have prowded a dependabie supplv of water for many mdustnal
and domestic needs.

In July 1976 water semp!es from 38 shaltow wells were tested by CDM Study. The
study reported that coliform organisms were found in'14 (37 percent) of the wells at an
average density of 530 colonies per ml, Average chioride level was found to be 505 mg/l :
30 percent of the wells had levels exceedmg Ministry: of Health permissibje limits (600-
mg/ly while 87 percent were found to have chioride levels exceeding desurab[e limits
{200 ma/l}. Chloride test results are shown as follows

Chlondes mg/!

Average . ) . BO5
Maximumi . = 1,600 .
Median ' 3560

Minimum . o ' 180

disturb ‘natiral spawning grounds of shrimp. At one time there were areas off Gresik
that were good sourceés for crustaceans but evidence exists that the resource has been

i edversely affected by industrial wastes.
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* Many small fish traps are located near outlets of city drainage canals along the coast,
There are also areas off Tandes and the island of Madura where fishing with nets is
carried on. The strait is consideied ‘a region wherein fish spawn and feed dunng the
juvenile stage. Young fish, caught in the strait, are released in propagation ponds along
the eastern shoreline of Surabaya, where, upon rapld growth they are marketed Future
fand use planmng éxcludes development along the coast for about 40 sq km, so a5 to
be available for fish cultivation, There is ovidencé that this important resource is being
damaged by using poliuted water from the Wonokromo River,

29.2 INFECTIOUS DISEAS:E IN SURABAYA

D:seases related to d;gest:ve organs are still c‘ommon in Sumbaya and this is related to
every day use and contact with ground water/surface water. Data prowded by the
Health Centres and the Centr_al Hospital in Surabaya is shiown in Tabl_e 2.9._2.

Table 28.2 INFECTIOUS DISEASE

Unit i Person

. Year 1970 /1971 1975 / 1976 - | ©. 1981 / 1982
Diseases ’ :
I ~] __.r__,.;_y.,h_f..__.___-_p_‘
Cholera 1227 / 104 1610 / 14 1228 /3
G.E.A 749/ 77 558 /0 22 S 1578 /9
Nofe: 1} G.E.A. .: Sudden and severe 1nflamat10n of the stomach
. and intestines ‘
- 2) Figures : Number of patients / Number of deaths

" Cholera decreased in number from 1976, while G E A recently incréa_sed dramatically.
The mortality of both diseases, however, shows a tendency to.decrease, The_trénd by
Kecamatan was also studied, in 1970 the majority of patients were from the CBD area
such as Wonokramo, Gubeng, Sawahan, and Bubutan, but in 1981 there was a tendency

for the patients to be from the remote Kecamatan such as Semampir, Tambaksan and

Sakolilo. This is related to the polluted water concentration in the !ower reaches of

canals which are drained to the peripheral area of Surabaya.
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