


14.1  INDUSTRY

14.1.1 MEANING OF INDUSTRIALIZATION

DEVELOPMENT OF MANUFACTURING

The basic aims of regional developmént, as mentioned in Chapter 11, are to ensure an
appropriate econonic activity and to elevate personal income levels through the econo-
mic growth. However, because of population increase, the economic growth should be
higher than the population growth, in order to increase the real income level of the
people. All citizens should be able to participate in the econém_ic activities so as to dis-
perse any social upheaval and distribute the benefits. The importance of industrializa-
tion fies in ensuring the increase of economic activity, income, and employment 6ppor-
unities.

[sclustrial development should oceur in each economic sector. In the primary sector, a
_significant policy impact is obtained by adding new productive values to the low exist-
ing production as well as maximizing land productivity. In the tertiary sector, services
supporting regional activities should be developed and enlarged. From a political in-
‘dustrialization point of view the secondary sector is evaluated to be the key sector
because of the greater benefits from development, derived from the following character-
istics of the manufacturing sector;

_ Direct contribution to the enlargement of employment opportunities,

-~ Major contribution to the raising of income levels because of the higher productivity
per land area and labour,

— Influence upon the ecanomic growth of the commercial and service sectors through
production and disteibution,

— Promotion of Social modernization and rationalization, which are required as prin-
ciples of economic growth, and

_ 1o activate the existing intermediate technological and traditional skills for manufac-
turing activities.

POLITICAL CONSIDERATIONS

From a political point of view, some consideration shoulid be given to the industrializa-

tion process. -First, the regional industrial development programme should be prepared
iy the context of the national programme which, supplies the background r_cquiremems
of the degree of social growth. Second, the regional industrialization should ensure the
maximum utilization of existing human and natural resources. Third, it is significant
tq prepare appropriate conditions for investment by the creation of necessary admini-
strative and’ physical environments. The creation of new small and medium size in-

dustries, as well as large industries tend to require assistance and imnvestment from:
foreign countries hecause of the need for intermediate technoiogy to establish a firm

inclustriat structure. Fourth, the skills of the workers in the manufacturing sector shoul_d
be advanced by the development of vocational education with the intention of creating
4 pool of middle & high technical skills to achieve the industrialization levels that are

pianned.

URBAN PLANNING CONSIDERATIONS

Connected with the political measures, there are some urb_an planning considerations

necessary for industrial development.

id .he.appropriately prepéred to relate the charac-

Eirst, the area for the Industries shou  the
dustries. A manufacturing industry

teristics of locating the different manufacturing in _ i ’
has to possess a relationship not anly with a major freight terminal and generator suc

as a port, a truck terminal, highway network etc. hut also with main commercial gentrei

for such services as hanks and other financial functions. Moreover, thed!o.catton Ot
. us

factories should be suitabte for cormmuting by the employees. These conditions m

he taken into account in the planning of an industrial location.

Second, the development of infrastructure to support industrial activities is indispensa-
ble. Water and electric power supplies, waste disposal, transportation service as well as
site preparation must be undertaken,

Third, from an urban environmental point of view, some criteria for industrial location
and for factory operations should be prepared. Building reguiations, design criteria, and
environmental standards for industrial waste are significant considerations in the plan.

14.1.2 INDUSTRIALIZATION PROGRAMME

GEMERAL POLICY

Generally there are two view points for the industriat development policy:

— Encouragement of prodLiction of substitutes for impoited goods,

— Encouragement of production of goods for expart.

The former viewpoint usually holds that the direction of industrialization should be
developed on the domestic demand:market, and should_ pe consumer oriented. The
latter viewpoint expresses that the objective of industrialization is mainly the encourage-
ment of exports,

In a discussion at the national level, it is true that both directions should be promoted

with ‘a-harmonious relationship.” In regional development, however, selection of direc-
tion is necessary due to consideration of the local resources and particulars.

In conclusion, the Study'Téam recommends that the former policy is selected in SMA
based on the following considerations:

— SMA possesses a wide regional hinterland for a consumers’ market with a large
population base.

© — SMA is located at the im'port'ant traffic node for not only land communication, but

also'sea communication.

— Based on the conditions of the above (i} and (ii}, there exists remarkable potential
and capability to ensure a market for ma_nufactured products.

— SMA also possesses a wide agricuttural hinterland and is a focal point for agricut-
tural products as stated in item {ii). Conditions exist far an "agro-industry”™ to he
encouraged under a tied reiationship between agriculture and manufacturing inter-
esls.

STRATEGIC PHOGRAMME FOR INDUSTRIAL DEVELOPMENT

- According to the context mentioned in the former section, the industrial devetopment

programme inn SMA is discussed herein.
The planning topics for the strategic prcgfamme consist of 4 items:

{1} Types of Manufacturing Processes to e Encouraged

‘As a basis for industrialization, some strategic ranufacturing processes should be con-

sidered for establishment in the SMA.

Classifying the consumption goods manufacturing sector by the relationship between
the process of industrialization and the required technaology, three types of manufactur-
ing processes are identified:

15t Step ; Miscellaneous Type
Ind Step ;  Processing and Assembling Type
3rd Step ; Electrical and Electrenic Manufacturing Type
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Generally it is recognized that in-the process of industrial ac__ivang:ement-,‘thése_tvpes

overlap and simultaneously the manufacture of intermediate goods and the rmanufacture

‘of durable goods “occur. L.onsequ(.ntly, the |ndustr|af structure is composed of thls

mutual refationship between the manufacture of consumer goods ancl the |ntermedaate'

and durable goods ranufacture,

From this’ pomt of view, Indo'nesi'an industrialization is ackn'ow!edged to be about to
enter the second step of processing and assembllnq type of manufacture. Accordmgly,
it is desirable that this type of manifacture should be aggresswely introduced into SMA
as the industrialization core. Centring on this core, various manufacturmg piraceésses

. shoulcl be established.

Generally, the manufacture of consumer goods is llkely to be-more labour.intensive,

while the manufacture of durable goods is more capital inténsive. Therefore, the former

is more suitable ‘as it satisfies the requtrement that a Iarge increase in empfoyment
opportun-th should be prepa!ed in this alea

. Basically, it is requ:red that the strategic mamn‘acturmg type to be induced should
correspond with the national pollcy on mdustrlal development.

Table 14.1.1 shows the recommended types with high priority to be located in Surabaya
and its peripheral areas, as planned by the central government.
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Fig. 14.1.1 CONCEPTIONAL SCHEME ON PROCESS OF INDUSTR!AL[ZATI'ON

Table 14.1.1 PRIORITY LIST OF FORE:IGN INVESTMENT {1982/83})
IN MANUFACTURING SECTOR

Is1C Figld of 1nwslmi‘n_l REMARKS
3692 Pressure pipes of ashestos cenzent X Iigh technology and for export
: products .
3620 Glass & Glass Produ(.l:, fe X Comply with fleulth regulation
3851 Scientitic mcmmmcntIquﬁmwnls : L X "
Mudicul instruméntations . X
3822 Agricultural Tracgers XXX Power: 60 -9 hp. )
; ’ . Lailizing local made components
3610 i.al!orulory ware . X For L‘xpon
3851 tndustrial inslrumentations X ]ncluding conirol panel lor vehicle
1824 1zbectronic office muciliocs X ) X )
1331 Active Components “xxx Manufacturing
3832 Telecommaunication »\pp;ir.nus XXX or x
3833 : . X .
3852 I‘hotogr;mlnis']()mic.li_ poads . T X Eilizing demestic made components
B . . A {15 - 30%)
3833 .Etcc!ricai isolazor . X Domestic Raw Materials
li}zh voitage £ 20 KV and abowe)
Iz Ele L[mal Injusm..ﬂ Machinery XXX
and apparatus )
360 'E'.al‘-lcf\‘r'uicfhigll quality x For export
3824 Stundarized machine pares X or x-
3513 Plastic & otlier resins X
3511 Sml.ium Carbonate X XXX Gresik, Fast Java .
’ PMDN/PMA with government
. Participation
A5 her XNX-X
C3TI0 - Basic materiaf tor irenfsteel . XXX Paﬂiﬂ}l,\';(‘uegon
3720 Bas.ic Aluminium Industry A XXX or x Domestic Kaw Matarial
3720 Basic Lead Industey XXX ) "
3720 Basic inc ladustry -
38 Matot and Turbing XXX 1. Power over 560 hp.
2. Diesel Engine inanufacturing in
1985086
'3, Utilizing many local made
. . compaonents
3810 Metsl Product ®xx-x {or x -
3841 Ship Buildiag/Repair XXX 1. min. 10,000 BRT
‘ 2. Exvzpt fishing ship and dredgers
3831 Railrdad signaling equipments X
3843 Motor Vehicle assembling and XXX-X
ntanufacturing
_334_'4 Motor cyclefthree wheel motor vehi- | xxxex
cles assembling & manufacturing )
aBds Bicycle dsscmbling & Manufacturing XXX

Notes: -1) T.H : Tax Holiday Incengive.
2} LA:: Investment Allowance Inceative .
3 Exeluding the field the location of which is regutated to be oulside of Java,

_SOUR_CE: “*Priority List for Foreign Investment™ §982/83 Investment Cocrdinating Board.

(2)° Kernel Manufacturing Type

Consrdermg the nat:onal context and the following conditions i in addition to the pomt:,
of view mentioned before the strategm manufacturing types are recommended to be
“ship bu;ldmg and: repairing”, “motor vehicles assemblmg and manufacturing”, and

j”Constructuon Materials Manufacturing”’.

— The major'por_t, Tg. Perak, functions as & important maritime node for foreign trade
and inter-island transportation as well as the Jand transportation mode in East Java.
This function means .that two significant féotors must -be considered, The first is
that, this area is endowed W|th suitable condltions for the location of general manu-
facturing factories, and is in an advantageous position to process raw and durable
materials. The second is that it is suitable for the processing and asseribling of trans-
portatlon equnpment such as ships and motor vehicles.

— ltis eualuated obserwng the charactenstucs of ex;stmg factones that good potenual

exists 10 supplement these three types of monufactune because metal casting, small
shlp building motor vehicle assembhng/manufactunng factories and manufacture of
hasic matenals for construction are already established.
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- These thres types of manufacture could greatly influence other manufacturing sec-

tors. In other words, based on' these types a manufactunng structure with diverse
activities could be formed.

{3 Encouragement of the Existin’g lndinétries

The resubts of a factory survey carried out by the Study 'leam gwe useful refemncg
material for the identification of extstmq problems-which need to be solved. (refer to
Fig. 14.1.2}

The current problems for mdustnal actwuttes ieported by the managers in the Study
Area are summarized in general form as foilows

— Most managers point'ed out the problem of traffic and transportation as 6ne of the .

most serious problems; the dn‘ftrulty of on-time transportation caused by traffic

congestion, the lack of lnfrdstructure and the i ancrease in transportation costs. More-

over, the difficulty of stable transp_ottatlon, due to-natural calamities especially in
the rainy season was reported, lt seems to be serious for the 'mahag,'ers that the trans-
portation procedure is complicated and ‘that_the. capacity for forwarding goods
cannot sufficiently cope with the demand. 'Besides the above; some managers bointed
out the probfem of the lack’ of 4 smooth connéction wsth the port Tg Perak and the
inefficient truck traffic restrictions in the ctty area.

- Concerning the problems of the |nfrastructure as mentioned above, the lack of a
suitabte road network for industrial a(:mrlty is the most sarious, Also, insufficient
water supply and electric power supply seems to be a fairly common 'p'n)blem.

— The problems in operations, are mainly the increasc in energy charges, staff salaries,
and transportation costs. Pfoblems due 1o shortage of labour seem to be smaik.
{4) Presenl Problems and Futu re Prospects of Existing lndustrles

From observatmﬂs on future prospects for expansion taken from the same survey {refer
to Fig. 14.1.3), two points of note arise. First, enlargement of the business, such as in-
creasing the number of employees and éxpanding_ the land area was answered as one of
the higher priorities. ' '

Second, half the answers indicated a°desire to relocate the factories to a more suitable
area, and moreover, managers of more than 60% plan or desire to cooperate or merge
with other factories in order to make the facilities and promotions more effective.

These twao poinis gi\.;e a useful indicator to how e_xistin'é industry should be encouraged.

{5} Strategac ldea on Encouragement of Existing Manufacture

Two policies concerning: the encouragement of existing rnanufacture should be taken
into account. One is to lmprove the mdustnal environment such as: .

- the preparation of suitable Iand for promotlng a factory relocation pohcy, and

- to develop the infrastructure serving the main industrial locations which are evaluat-
ed for retention in the future. '

The other is to encoura:ge the introduction of small-scale industries and this problem is
common to many countries. : e

Referring to the experiences of other countries, there are some measures for the en-
couragement of small- scale factories such as; ’

development of a low interest loan: system for the modermzatlon and ratlonahzaA
tion of smail factories,

— development of industrial estates for mutual cooperation and consolidation with
common facilities,

-~ development of a training system for Jabourers, and entreprenurial managers.

A guidance and subsidy system prdmoied by the Central Government is indispen-’

sable for the encouragement of small factories.
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(2) Shdrtage of Labor
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(7} Shortage of Bmldlng for
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(8} Shortage of Warehouses

(9) Poor State of Building
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(1) Unsuitable Location of
the Factory

FOR TRANSFORT AXD TRAFFLC

{1} Inconvenience of Public
Transport Services such
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—

Traffic Congestion in
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3

—

Difficulty of on time
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(&) Traffic Controls such as
Dnssay System

(5) Truck Traffic
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area of Surabava

[

FOR OTHER URBAN FACILITIES SUFFORTTNG MANUFACIURING ACTIV Ty
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Electric Power Supply

(2) Lack of Sufficient Water
Supply

{3 Lack of adequate frainage
System

(4) Lack of ‘suikable Road
Network for Industrial
Acrivity

(5) Shortage of Suitable land
Allocated for Manufacturing

Fig. 14.1.2 CURRENT PROBLEMS ON INDUSTRIAL ACTIVITY



1. Expandiog the Land Area of Production

2. lnereasing the Sumber of Employvees

3. Relocating tha Factory to the

Suirtable Area Dc\-e'lop.nd for

Manufacturiag Factories

4, Peveloping Housing for Buployees

o

. Develdping Wastewater Treatment

Facilicies

6. Developing Solid Waste Treatwonc

System

7. Cooperaving or Censolidating with

Other Factorics in order ro make

tiwe Facilities and the prowmotion

nere effective

NOTE
At ocon be coneeivdably be vealized or iv is currently plamued.
B: It is desivabin, but nob so likels to be vealiged In the future.
C. 1t is inconceivable and can sot be realized.

Source:  The results of Fovrory Survey coarviced our is Marcih, 1932,

Cibe guestionagires wove distributed o 60 (ives ad 39

replics wers cellecged.)

Fig. 14.1.3 FUTURE PROSPECT FOR INDUSTRIAL ACTIVITIES
(FROM THE RESULTS OF THE QUESTIONNAIRE)

{6) Cdmposition of a Firm Industrial Base

it is a basic objective to make a firm industrial structure in a regional economy. In
terms of this objective, there exist two viewpoints to be considered;

- First, it is necessary to obtain a:mutual relationship and harmony between modern
industry newly located and existing traditional manufacturing industries in order to
make industrial activity an effective economic power. In other words, the modern
manufacture should make an upper structure and the traditional manufacture a lower
structure. Based on this structure, intermediate technology shoufd be encouraged to
interpose between those technicat differences. In this meaning, the modernization of
the productive systern as well as development of productive skills are especially im-
portant in the field of traditional manufacture so as to prowde a base for the modern
industry, :

- Second, a system to appropriately. locate factories is necessary, not only for.more
effective investment in the infrastructure, but also to protect urban environment
from industrial poltution. The Study: Team strongly recommends that a zoning
system with. admlmstranvely enforced power for industrial location should be pre-
pared as so0n as possible,

{7} Sources for Skilled Man -power

As mentioned hefore, a pool of skilled man-power is a key factor for industrialization

and the development of an educational system, espec:al_ly vocauon_al edur.a_tlon, will

perform an important role in this context. The desirable man-power, however, is not
necessarily a certain number of people educated to a high level, but is as many people

Wlth a middle. standard of educatlon as. possnble According to the statistics of the
labour force, less than 8% of all workers in ‘the secondary sector graduated from primary

school and less than 5% graduated from middle high sphool

The Study Team consider that it would be most impertant to produce a pool of man-
power educated to middle high school or high school levels forindustrialization.

To achieve this, a vocational school éystem‘ oriented to achieve those levels should he

developed by the governmcnt authorities,

It is recommended that these vocational schools have a manufacturing function so thag
they can have an income, to be able to give equal educational opportunities to students
from ioW-income familtes. :

4.1.3 INDUSTRIAL 1N=FRASTRUCTURE DEVELOPMENT

ZONING SYSTEM FOR INDUSTRIAE_ LO(‘AT!ON _

Con:ﬂdenng the enwronmental intluence of mdustnal activities and the necessity of
communication with major freight generators such as the harbour, truck terminal etc.,
an appropriate industrial logation should be planned. Basicaily, zones are classified into
three as described below:

(1) Zone in which {ndustrial Development is restricted

— Advanced Agrictitural Area
The area between the southern part of Kanal Mangetan and the western part of the

arterial road, Surabaya-Malang, should be preserved as agricultural area.

= Undeveloped Hill Area

“The undeveloped hill area including the low level Kedurus basin should be developed
as a housing area based on green and open space.

(2) Zone in which Industrial Development is controlied

— In the cdtchment area of Kali Surabaya and Kali Mas new factories using a lot of
water should be prohibited and all of the existing factories located there should be
required to undertake waste water treatment.

— In the central urban area, which is the inside area bounded by the intermediate ring
road planned in_ this study, the commercial and business function should be en
couraged. Therefore, careful attention should be given to industrial locations and it
would be advantageous for the factories existing within this area 1o be relocated.

{3} Zone in which tndustna! Development is encouraged

- The arga outside of the mtermedmte rlng road should be devetoped by the nodal
development system, to form urban ‘cores and other zoned functions such as com-
‘merce, reereation of industry. As one of the cores, industrial estates should be pro-
vided in this area, but environmental considerations must be gwen to the type of
manufacturmg mdustry 10 be Iocated there.

— The coastal area betweeh Surabaya and Gresik is suitable for the location of factories
for which the raw.materiai and the finished products are transported by ships. 1t is
recom_mended that th_is area should be developed as a coastal industrial zone.

— The area by the airport has an advantageous' location and will be suitable for the
next step of the industrial progress when e!ectnca[ and electromc manufacture can
e developed. Those products Wlth smafl bulk and high value can atford the burden
of air transponatlon costs and consequently these factories would prefer the con-
venience of air transportatlon In conmdmataon of such a future demand the area
by the airport should be reserved.

The above concept is shown in Fig. 14.1.4. Next, taking a note of the zone evaluated

5 “'to be encouraged” item above, the Study Team recommends the use of development
condmons in accordance with location |equwernems as shown in Fug 14.1.5 and Table
14.1.2.
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Fig. 14.1.4 ZONING SYSTEM FOR INDUSTRIAL DEVELOPMENT

PORDNG

The zones which are to be developed actively can be classified into four arcas from

their location:

— Coastal industrial zone {including port area);
— Airport industriat zone;
-~ inland industrial zone; and

— Urban located industrial zone,

Generally, each zane has different and particular incentives far industrial location.

Tzble 14.1.4 shows theé conceivable relationship between industrial lacation and type
of industry, by some characteristics such as type of indistrial activity, size of industrial

estate recommended, and the consideration of water use,
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Table 14.1.2 RELATIONSHIP BETWEEN ESTATE LOCATION

AND TYPE OF INDUSTRY

Type of Industry Size of Industry
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o
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Fig. 14.1.5 RELATIVE LOCAT!ONS OF INDLSTRIAL ZOENS



DEVELOPMENT OF iNDUQTRiAL ESTATES

Generally, the manufacturing sector is not endowed WIth the ablhty to carry .the burden
of high land costs compared with the other sectors located in an.urban area. It is con-
ceivable that the manufackuring sector could be defeated in the location competltton
unless 'some Tand price control is introduced. To achieve. the required industrialization,
planned land acquisition for the focations of industry is essentnal and industrial estates
should therefore be piowded, hased on planmng considerations. The merits of industrial
estate development are;

— The difficulty of land acquisition by private industry can be eliminated., This will be
a large incentive for investors.

— The development of an infrastructure can be simultanecusly implemented.

— The treatment of industrial waste can be motre casily arranged due to the develop-
mant of central and cooperative facilities. This has two merits: administrative control
of public pollution will be possible, and for the manufactuters, the cost of the waste
treatment wiil be economical. i

— The establishment of a central training schoo! would be effac:ent to emplovers be-
cause of the cooperative development of the facitities..

Furthermore, from the urban planning point of view, there exists the merit that traffic
control and effective utilization of the traffic facilities would be possible and simultane-
ously landuse planning could be effectively promoted.

PREPARATION OF INDUSTRIAL ESTATE DEVELOPMENT

Basical!\}, industrial estates should be provided for the various types of Industry and
three types of industrial estates to correspond with the characteristics of manufacture,

are proposed.
(1) Large-Scale Industrial Estate {More than 300 ha}
These Estates shoutd be provided for the kernel types and the strategic types of mdust:y

of middle and’ large scale.

For location planning, it is recommended that these estates should be located in districts
where it is convenient for access to the major arterial roads, the major distribution facili-
ties such as the port and the planned truck terminal, and the urben cores.

{2} Middle-Scale Ihdustrfal_ Estate {around 30-100 ha)

The types of industry to be located in these estates is relevant to the kernel and strate-
gic types, as well as the factories removed from the built-up area. Basmaily, middle and
smali scale factories should be accepted by these estates

The locations of these estate should ensure strong - relationship with the large-scale
estates as proposed above, because these should supplement and support the large-scale

estates.

(3) Small-Scale Industrial Estate {Around 1_0 IIIE.J’

These estates should be developed as centres undertaking ‘the co'nsolidation and co-
operation of small-scale and handicraft factories as well as the traditional industries.

These estates are expected to perform various functions o encourage ‘the rationaiizé-.
tiori and modernization of the- management of the 5mall scale factories and therefore

the development of tralmng centres for workers sharlng of gquipment, treatmant
facilities for industrial waste, ete. shouid be carried out on & cooperative basis, These
estates are reconmended to be allocated to each Kabupa{m/Kotamadya :

GUIDANCE FOR INDUSTRIAL ESFATES DEVELOPMENT

Two dn‘ft,rent development unit modcls are proposed for mdustrlal estate development

One provides for large/medium scale industries and the other for small scale industries

and handicrafts. To design these two units, cxustmg |ndu‘;tr|al estates were surveyed,
and in particular PT Surabaya Industrial Estate Rungkut {PT SIER for short) and Mini

Industrial Estate.s Sidoarjo (Lingkungan Industri Kecil Sidoarjo, LIK for short). The
former is for large/medium scale industries, the latter for small scale industries and

handicrafts.

The reasons why existing industrial @states were used as the basis for the models, are
as foltows,

— These are existing industrial estates and are operating without any significant prob-
tems.

— It was easy to get a common and flrm imagé of the deveiopment of a unit model far
industry.

Here, the outlines for t_wo'deveiopmehf unit models are described.
{1)  Industrial estates madel for large/medium scale industries

- Totat land area 250'Ejectares

— Landuse composition.

Industrial Jand- 1750 ha {700} % -
i ManagementlEnergy . 5.0 ' 2.0}
Roads/Utilities : 375 : {15.0}
Open space etc. . N 325 -+ . 13.0).
Total 250.0 {100.0)
- Tentative distribuiion of plot ﬁize
Plotsize - No. of Companies Land Area
0.5 ha 62 (40.5) % '31.0ha (17.7) %
i0 38 (z48y . 38.0 2rn
2.0 30 1196} 45.0 (25.7)
3.0 _ 18 (11.8) 36.0 {20.6)
50 5 { 3.3) 25.0 {14.3)
. Total 153 {100.0) 175.0 {100.0)

— Road System
37.5 hectares, 15.0% of the tatal Iand area is needed for roads and utility installs-
tions running along the roads (wa_ter supply. lines and sewage ditches). The road
system adopted will resuit from thie distribution of the factory plots and from the
possibilities of connecting the estate area with the existing or nlanned primary/
secondary road system. This will make possible a dirvect rapid aceess to Tg. Perak
and to major cities, :

- Other descrlptlon for landuse and facnlmes .

5 hectares of the model are envisaged as space for an admmlstratwe building, caem-
munity building, and for certain utilities such as electricity substation. The manage-
ment comiplex with the community ‘building should appear to future investors and
visitors. as the activity centre - -of the estate model, and it has to be established at a
_place on the industrial estate which offers favourable transport conditions and a
good Iandscaped ‘setting. Open spaces with’a total area of 13 hectares shouild be
created. to make the industrial estate attractive and to provide a multi-purpose
recreation area for workers,
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{2) industrial estate model for small scale industriés handicrafts
- Total land area 8 hectares

~ Landuse composition

[ndusteiaf fand ] 35 ha
Administrative/public facilities _ 15
Training centre/common machine building : 25
Roads/utilities . _ ' . 18
Park/play ground B . : 10
Total : _ 100

— ‘Considering the investment potential of smali scale mdustnes and handicrafts, main-

fy leasable production unit buildings based on-some standard unit should be provid-

ed.

— One of the |mp0nant pomts is o promde some fac:'itnes ‘andfor functlons such as
management and technical training centre, common machme building, . and manage-
ment counseling func’uon These are necessary because it is the purpose of this modsl
not only to offer space but also 1o foster development of small scale industries and
handicraft compzanies,

14.1.4 FORECAST OF INDUSTRiAL AREA- DEMAND
GENERAL

The increase of landuse demand for the secondary sectot; mainly manufacturing sector,
is estimated in this section, corresponding with the. assumed economic framework, and
based on the analysis of present characteristics for manufacturing activites in SMA. Fol-

towing that, patial capacity and evaluation of the framework set up in this study will
be checked.

Methodology -

The method of gomputing the future landuse demand for the manufacturing sector is
shown in Fig. 14.1.6. As preparatory works, a study on various indicators for produc-
tivity is necessary, such as;

i

Share of manufacturing sector to the secondary sector (GRDP basis);
== Productivity per e‘mplo?ee and its growth rate,

— Comparisan of productivity between normal manufacturing factories and smafl-
scale home factories.

QOthers

ECONOMIC FRAMEWORR IRDICATORS FOR

{} ESTIMATION
Assumed Framework of ;

Yecondary Seo t:or Radii

PRESENT CONDITION

Existing landuse for

Hanufactuer ing Factories

(8p. ) . )
et
Var lous
Framevork of Manufaccar- Ig 3 £
) ndicators for Prement Productlan of
ing Secror, GROFP P i
L bl ¥ oductivity Manufoecturing Sector
(Rp.) ’
P (Rp. )
Economic Gvoul.h Forecast ] Existlng No. of i_‘actori'es
e {units)

Future{2000) {udicat lons
for Froductivicy

e e e |

Area of Future Lamluse Analysis Results of

Demand for Manufacturing "FACTORY SURVEY™

- Fawtories (ha)

]

EVALUATION

Fig. 14.1.8 w_GRK' FLOW CHART FOR EVALUATION Of MANUFACTURING
' SECTOR '
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The volume of landuse demand is classified into three categories;

— Land for :)ewly'estabiished factories,
— Land for néw estate for relocated factories,

— Land for new estate for small-scale factories.

VARIOUS INDICATORS FOR PRODUGTIVITY
{1}  Share of Manufacturing Sector to the Secondary Sector

According to the data for GRDP in 1978 by Sector, the share of manufacturin;’j sector
to the secondary sector in GKS Region is assumed t0 be 83. 4%, and there exist only a
slight difference between Kod. Surabaya ard the other Kabupaten The former is 92.3%
and the latter are all more than 94%._ However, in the characteristics for constitution of
small-scale industry, a particular difference lies in each area and Kah. Gresik and Kab.
Bangkalan show a high ratio of small-scale indusiry in broductive value. :

Table 14.1.3 SHARE OF MANUFACTURING SECTOR TO SECONDARY

SECTOR (GRDP} IN 1978 :
- (&3]

‘Secondary | Manufacturiag e
Soctor { Sector ‘ Todustry 1 Small-Scale
1 | lndustry
e e i e L e e e e e s
 Sarabaya | 100 i 92,13 sy | 3.4
! f : i ! :
Gresik 100 : 94.2 [ i 22.5
' . : !
Sidoarjo 100 95.0 1 280.7 : 14.3
. i
Bangkalan 1 100 94.3 12.7 i 21.6
! I
Mojokerto 100 95.7 R N 18.7
Lamongasn 100 98. 2 : 87.8 10.4
[ R S S
| ;

G K3 i 100

{ 93.4 Cossa2 8.2

{2) Productivity per Employee and its Growth

Based on the estimated GRDP and number of emp!oyees in 1976 and 1980, the produc-
tivity per meployee and its growth rate are assumed as shown in Table 14.1.4,

The productivity per employee in Surabaya is the highest in the GKS Region at 786
thousand Rupiah {at 1975 constant price) in 1980, while the other areas are nearly
equal at between 420 - 520 thousand Rupiah, Average annual growth rate is approxi-
mately 3.8% in all argas.

Table 14.1.4 PRODUCTIVITY PER EMPLOYEE AND GHOWTH RATE
iN GKS REGION

{Unit: thousand Rpfperson)

Actual . Estimation in 20060
" Avea | [ Amouaf | Productivity| Growth Rate |
1975 1980 | Growth fer .. . :

i Rate (%) | Employee (%)}
Surabaya 653 76 1 3,78 1,657 3.8

i .
Sidoarjo 352 426 | 3.79 1,320 5.8
Gresik a8 1-oam 3.8 1,320 5.8
Bangkalan | 414 499 | 3.80 1,003 4.0
Mo jokerta 348 421 1 3.8 622 4.0

i .
Lanougan 432 521 ! 3.82 1,i42 4.0
U I S DU SNSRI [
G K S 508 595 i 1.24 - -
fotes ' ar tho 1975 constant price

— If the productivity_per employee of the normal factory is

in Table 14 1 4 the estimated future pmductmty par employee in 2000 is also shown,

This estimation was computed according to the following ptanning considerations;

- Kod. Surabay

a is to abtain an annual productivity growth rate of 3.8% based on the
past trend. : :

— In Sidoarjo and Gresik, the existing difference in quahty beiween Surabaya and
these areas is to. be reduced resulting fram the aggressive promotion of factories
with high value added. Consequently the growth rate in both areas is assumed to
increase up to the target which. means that the difference in quality between
' Surabwa and both areas will hecome 20% of that of Surabaya.

— In the oiher areas, an » annual growth rate of 4.0%, which is higher than Surabaya,
;s assumed in olde: to bndqe lhe diffe rerice in quality.

{3} ' Comparison of Productwuy between Normal Factones and Small-Scale Factories

According to the crltersa of c!assnfmatlon regulated by the: Central Governiment, “'small
scale factory’” meadns an enterprise with less than 20 employeas, and “"Home Industry”
means less than 5 employees. A “srall-scale factory’ as used in the chapter, mcludu

Home 111dustry factories.

A factory wnth 20 or more emp!oyces is called a ”normai” factory in this chapter,
Generally speaking, it is conceivable that the productivity per employee in a small-scale
factory is considerably tower than that in a normal factory. In GKS region the produc-

tivity ratio in a small scale factory to that in a normal factory is assumed to be 4 to 16,

based on the following.calculations;

— it is assumed that the difference.in productivity per employec between Surabaya
and the average of GKS region is caused by the difference of composition for number
of employees engaged at the normal and simall'scale factories. According to the data
by Ministry of industry in 1980/81, the breakdown of number of employee is shown
in Table 14.1.5. '

Table 14.1.5 NUMBEF OF EMPLOYEES BY FACTORY SCALE (1980/81)

¢ Nornal (per } | Small-seale  (per } Zatal
| Paclory {eeni) Factory {caunt) rota
Surabsya 101,608 €23.9) 6,64 ¢ 6.1Y 108,339
Gresik To20,208 (39. 1) 14,010 (wo.ey 36718
Stdaarjo  § 22,337 {ah. 3) 27,915 (55.7) 30,152
Mojokerto | 6,951 €19.9) } 27,929 (86.1) . 34,880
S : : :
Lamongan | 3,982 (13.7} 25,100 (8603} 29082
g
Baugkaian | 3,257 (1. v 26,138 82,9y ¢ 19,375
SSRGS RPN OO
Total 158,333 {55.4) | 127,713 (ha.8) | 186,046

Source 1 M LAPORAN TAHUN, 1980/81." DINAS PER];\UUSTRi:\H. PROPINGL
DAERAH TK. 1, JaWA TIMUR

u rr

thousand Rp/person
~and that of small-scaled factory is “b" thousand Rp/person, the following simultane:
ous equations can’be composed; :
{939xa+6.1xb)/100=786
{654 x a + 44,6 x b) /100 = 595
From this solution, a = 816'and b = 320 can he obtained, ora/bh= 10[4.

ESTIMATION OF LANDUSE DEMAND IN 2000 FOR NEW FACTORIES
{n N]ethod

The ms_:thod of estimation is shown in Fig. 14.1.7. Landuse demand for the new fac
tories established up to the year 2000 is computed by two methods;
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A from the factors for employes productivity
B.  from the factors for area produotwnty

After the results from both methods are evaluated mutuallv, the optinmlm'forooast is
dotermlned ‘ '

{2} Estlmatuon from the Factors for Employee

— Using the unit.of productwtty per emplovﬂe in 2000 as esttmated above the number.
of employees in 2000 can be computed by dividing the GRDP of manufacturmg SeC-
tor in 2000, by that unit, Furthermore, the compaosition rate of normal factories and
small-scale factories can be caleulated from the dlfference of productw:ty per em-
ployee by area and by scale. The results are shown in Table 14.1.6.

Table 14.1.6 ESTIMATION OF NUMBER OF EMPLOYEES
IN MANUFACTURING SECTOR

(Ueitsi million Rp.; persons}

GRDE, 2000 : Lo Ho. ol

. Factorics .
Olinufacruring Séctor) E

é:.nluytrc e

e Heroal
Surabaya 363,599 222,631 111,599
Gresik TR 123,141 77,578 43,562
Sidoarie 218,439 165,358 103,162 61,179
Bangkalan 14,852 33,357 ’:,SS.’. 17,765
" mrpekerte . 67,574 Caam 19._111. 35,965
Lamongan - 57,021 58,687 6,99 33,691
Terat 293,519 o a16,a50 444,153 : 132,195

— Subtracting the future number of employees from the present number, the increaée
in number of employees be .obtained. The' mc*eased numbers in Surabaya and
SlOOEiF]D are moré than 100 thousand persons as shown in Table 14.1.7.

Table 14.1.7 INCREASE IN EMPLOYEES ENGAGED lN MANUFACTUR!NG
SECTOR BETWEEN 1980 AND 2000

(Gait ; p°rson)

’l'ol.ul.. lncreﬁse. J-n_\"orma.l .lioctoiy : E Sm.a;alezoi;ale
Surabaya il4, 792 109,’861 f 4,491
Gresik 88,923 ) 51,371 5 35,5::.2
Sidoarjo 11_5,'196' ‘ 81,932 33,264
Baugkalao b 99:5 : 7,330 © 2,665
Mo jokerto Ve 11,372 97,039
Lamougan 29,605 © 23,014 " 6,581
CKS 39;,’#25 ' 285,820 © 105,602

— Next, the average number of employee_s per hectare for normal factories is asswimed
to be approximately: 144 persons/ha.baSed.on'the present condition .of Surabaya.
{The area for manufactuting use in Surabaya was'measured from the existing landuse
map of scale 1/10, OOO made by the Study Team), :

For small scale factories, the gross denstty for employee is assumed to be apprommately'

200 persons/ha as a result of the survey.

(3) Estlmatlon from the Area Productlon

— The growth rate of productlon in the existmg factones is assumed as approximately

3.8% per annum, and this is the same as- the growth rate of productlwty per em-

ployee, The value of production ‘of new factones can therefore be computed as
shown in Table 14.1_.8. : :

FROMN EHPLGYEE PRODUCTINITY . FROM AREA PROBUCTIVITY

Estimation of Productivity pev Estimation of Produciive Growel!

Employee (Rp./person) for Existing Factorles(®)

GURDP Foreenst in Future Produe tion of

Manufacturing Segator

{rp.}

Existing Facrertes {Rp.)

Forecast of Increase No.of e Fulure Produrtlon of New

Fmployees {persons) Factories (Rp.)

o, of 'Empioyoos per Growth of Froduccoivey

"Hectare (persans/ha} pel lievtare (f.RpIhu)

Futtere lLaunduse Denand {ha) Frulure Landuse Demand (ha)

S

T : ) .
———i Evalustion j—-—

l

LANTHISF f)F.:‘t-\Nl! FOR XFE FACTORIES (ha)

Fig. 14.1.7 ESTIMATION FLOW CHART FOR LANDUSE DEMAND FOR
THE NEW FACTORIES

if it is teniatively presumed that these densities wil be constant even in the future, the
landuse demand including the publlc use area of 20% of the total, can be computed as
shown in column A of Table 14.1.9.

-~ According to th.is result, the total demand in GKS is approximately 3,400 ha, and of
this-total, 2,508 ha ar 74%, of the area will be occupled by Surabaya, Sidoarjo and
Gresik,

— The p_roductivity per hectare also increases in the future. The existing data in the

case of Surabaya is approximately 108 million Rp/ha at 197b constant price, and
the average in GKS region is estimated to be about 86 million Bp/ha. In the year
2000, if ‘the .growth rate of productivity per hectare is presumed to be 3.8% per
annum, the productivity.is estimated to be approximately 181 million Rp/ha.

— Usiﬁg the above unit, 181 r'nii'lion_Rp/ha, the landuse demand can be computed as
summarized in Column B of Table 14.8.9, The public use ratio to the total area is
also pres’Uméd at 20% inv this calculation.

BT Eva!uatlon of the Results

There is. a onlv sllght dnfference in_the results from hoth methods and consequently
whichever is adopted no: s;gmﬁcant error will result, From'a landuse planning point of
view, however the result from productivity for land in Column B which is the larger
demand ss recommended in order to allow a safety factor. -

MANUFACTURING LANDUSE DEMAND FORECAST

(1) Land Demand in the New Estate far Reioeated fFactories

:Accordmg to the survey resuits from 36 questlonnalres returned by existing factorias
" Jocated in GKS reglon 8 factories were strongly willing to relocate to a suitable area

developed for manufactunng_actwntles and 10 factories were fairly willing. As the
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Table 14.1.8 CONSTITUTION OF PRODUCTION BY EXIST!NG AND NEW

Table 14.1.10 ESTiMATiON OF ADDITIONAL LANDUSE DEMAND FOR THE
MANUFACTURING SEGTOR

FACTORS
. fupity million Rupinh at 1975 constant price)
GRDP in Manu- 2000 )
Tactnring e e e it e
Sector in 1980 Total Existving ~ New
Surabaya 76,408 368,899 161,096 207,803
Gresik 13,839 162,546 29,118 133,428
Sidoar jo 23,152 18,259 48,813 169,446
Bangkalan 1,774 14,882 3,740 11,142
Mo jokerto 9,490 67,574 20,008 47,560
Lawongan 6,947 67,021 34,647 . 52,374
{CKS) 129,883 . 893,479 273,842 619,637
Table 14,1.9 LANDUSE DEMAND FOR THE NEW FACTORIES
{tnit: ha}
i A om
: Estimation From Fredectivity Estimation From Producti-
I Fer Eoployee vicy For Land
Surabava 975 . E 1,48
Gresik : 656 737
Sidoarjo | 877 : 936
Bangkalan ! 463 i 462
Mojokerio ‘ 234 ! 63
t i
Lamongan | 233 i I8¢
e S SO S
] 3,438 3,835
| - i .

Hore; Fer Bangkalan, the project fer an additional factery for
PT. Scren Gresik, is [ixed at about 400 ha and so this
area is considered in the result of ihe calculacion.

number of samples is not so large, statistical mention should be -avoi'ded but it could
be specufated that above £0% of existing factories may be willing to relocate from their
present facation.

From' an urban planning point of view, it is desirab!e'io remove and relocate factories
causing urban confusion and public pollution. Consequently, a new development area
for these factories should be 'prepared. Judging from planning considerations, ahout
30% of the existing factories can be assumed to remove, and a correé;pondiﬂg area
should he prepared to meet this demand

{2) Land Demand for New Estate for Small-Scale Factones

it is most significant paolicy in the industrial development to encourage the small-scale
industries and for the sake of that achievernent the preparatton of mdustlral estates
for the smalk- scale factories is essential. However, there are some difficult problems to

be overcome before 1mp|ementatron BIPIK {Bimbingan dan Penyu!uhan Industri. Kec;l '

= Guidance and Counsellng of Small Industries) projects have. been promoted by ‘the
government and some beneficial effects have been promoted by the govemment and

some beneficial effects have bheen produced However,. the amount of projects is in- -

sufficient to-meet the demand. The Study Team propose that an area equivalent to 5%
of the total thstmg amount of such smali-scale factories should be provided in the new

estate, The averaye area per umt inéluding the land For public use is assumed to be about - ‘

270 m?, by reference to the existing enterprise in Sidoarjo. The result of the est:matron
is summanzed in Tahle 14.1.10.

i
! i
For New For Relocated For Industriasl j Totatl
Faclor ies Factories Estate of Small
Inlusteies :
Surabaya .. 1,148 270 . 3 1421 (33.0) -
Gresik 737 . 50 9 796 (i8.5)
. . | .
. Sidearjo. 436 %5 I 12 993 (23.1)
S i
Bangkalan | £62 5 ! 17 434 (11.2)
Nojokerto 261 10 14 M1 6.7)
.l.amongan - 1289 13 22 i (7.3)
S O —t — — o
cK s 1,83 393 77 ! 4,305 (100,0)
: |
Notes: 1) [ecluding the area’ for public use

2) Fhe area required for ome Fattovy relecated from  Surabaya,
Gresit and Sidearju is assuned tobe 3,000 n?, referring to
‘the present vbndition of Surabaya. In the cuse of the other

assuncdd to be 1,000 2.

areas, vequired lawd s

(3)  Landuse Demand for Manufacturing Sector

The resuits of all est;matuons are summarized as shown'in Table 14.1.10. The total area
required up to 2000 in GKS region is about 4 ,300 ha, and within that total, Surabaya,

“Sidoarjo and Gresik are about 1,420 ha {33%), 990 ha {23%) and 800 ha (1 9%) respec-

tively.

MANUFACTURING LANDUSE DEMAND FOR NEW FACTORIES IN SMA

The Study Team basically stand on the idea that aggressive mdustnahzat.on should be
promoted within SMA and therefore about 80% of the total new demand of Giesik and
Sldoano should be accommodated within SMA. The M_anufactunng Landuse Demand to
be developed in SMA is assumed to be épproximateiy 3,300 ha as shown below:

For New Factories

_ 2,920 ha

For Relocated Factories 360 ha -
For Small-scale Factories 20 ha
Total 3,280 ha

T_his _estimated area includes the area for public used required in
industrial estates, but does not allow for the arterial streets.

Notes: 1)

2) ' For Bangkalan, the central function of industrialization should be
performed in Bangkalan town area, and in Kanal area allocation is
* about 440 ha including the new Cement Factory project.
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14.2 HOUS!NG

14.2. 1 GENERAL

The most serlous problem for housing development in SMA is to provrde housmg for thel
enormous population ‘increase with control of land tse. The increased population-is
gstimated as applox:matelv 3. Z miilion by the year 2000 and it is imporiant to provide
the future inhabitants in SMA with not only sufficient dvvelllng units, but also a total
residiential envnonment -.ncludmg satety health, ‘convenience and amensty

New housing deveiopments in the penpheral area of SMA and housmg bettetment and
urban renewil development in the already urbanlzed area Wlll be required to cope with
the enormous incigase in populatlon

In this section, pohcses for housmg developments both in the existing urbamzed area
and in the suburban SMA will be proposed. A residential development unit model will
be prepared as a gUIdellne far new housmg devr,loprnent and the development require-
ments for housing'and community in the new residential development areas will then be
estimated by usmg thits model

A comprehenstve explanatlon of the housmg plan is contalnnd in “Workmg Pdper No. 6 .

'n

A Study on Development Unit Mode: published separately by the Study Team.

14.2.2 POLICY FOR EXISTHING:URBANIZ'ED' AREA

A part of the increased populatron will be expected to live in the ‘existing urbamzed
area. in this case, a housing development pohcv should bhe proposed to cover-the foliow-
ing categosies:

- Palicy for very h.igﬂh density {VHD) and high density (HD) residential areas
— Poliey for general residential areas ’

— Policy for mixed residential area.

POLICY FOR VHD AND HB RESlDENTiAL AREAS

This policy is malnly proposed . for the ctty of. Surabaya where there are existing VHD
and HD residential areas of 350 hectares and 1,700 hectares respectively. At present the

- Kammpung lmprovement Projects [K.1.P.} are: processmg these areas and resufts are des-
cribed in Section 4.3: e

Unfortunately, the executron of thls project has some problerns and the Study Team
obtained the following opinions from in Lerv:ews wrth the refevant authonty

- the targest obstructlon for - 1chlevement is the dlffrculty of land acqu;sltlon for ex-
pansion of road width and for. publrc facrluty preparation. :

— the current svstem of KIP places no obhgatlon on the lnhabltants to pay the money
equivalent to the henefits reSulnng from the 1mprovement pro;ect

Mevertheless, from an urhan plannmg pomt of view, KiP has a 5|gn|f|cant functlon for
the policy. of VHD and HD residential area development. At lgast in the near, future,
further execution programmes for KiP are expected to be prepared i in accordance with
the need,

In the future, a new system could be considred in order to ersure more extenswe :mple
mention of the. scheme. Such a new system may be that the beneficiaries' are obliged
to pay at least part of the cost of |mplementatlon And also it isimportant to consider
that the areas in which KIP has already been executed, may require further programmes
to ensure that the improved residential envlronment is mamtamed in the future.

pOLICY FOR GENERAL HES!DENT!AL AREA

Exrstmg genelal resrdentral area Wlll become more densely inhabited bv absorblng a
part of the increased popul‘atmn It is important to avoid deterioration in the residential
environment and thus avord development of uncontrolled Kampungs For this purpose,
some landuse control by the public sector should be mtroduce(l and also prograimmes
for the |nnprovement and renewal Tor thest general residential areas should be prepared
now. :

Thls pr ogramme will be made accordrng to the foilovvrng process

— Itemue present condlttons and detarl future prospects of exnstmg general resldentral
areas, ‘

— Evaluate them by criteria such as safetv, health convenience and amenity,

— Classify them dependmg on priority of pro;ert executron

~ Decide the contents of each’ proluzt such as betterment, and rehabilitation or renewél,
depending on the existing and future situatioris.

— Adjust these projects from an overell residential planning;polnt of view,

This programme partlcularly in areas for renewal, will inciude constructron of controll-

ed high rise’ remdenttal bulidmgs One of the ways 10 maintain a’ ‘good residential en-

vironmental . condition, even with a high population density due to absorption of
increased population, is to arvange for cubic {three-dimensional} landuse.

POLICY FOR MIXED RESIDENTIAL AREA

"It can be seen that there exists areas where residential and cormeicial tanduses are

mixed in Surabaya's. CBD ‘and its surroundings. Accordlng to ‘measurements by the
Study Teain, the area is approxumately 600 hectares.

This “formation lo_oks efficient and effective from the view point of desirable urban
residential concept such as “residence with neighbouring work place”. This means short
distances from home to work place, and at present the inhabitants generally ittach great
lmportance not o their residential environment but to thelr commercial environment.

Towatds the year 2000 it is necessary to attach greater importance to residential en-
vironment and to improve it by arranging for- the cubic use of land. For example upper
stories for residential and lower stories for commercial/business activities. This can be
undertaken as a renewal préject in commercial/business' districts, Opert space crealed by
arrangement of cubic use of land wrl! be expecied to be used for development of living
envrronmental facrhtu_s

14.2.3 POLICY FOR NEW RES!DENTIAL DEVELOPMENT
IN SUBURBAN AREA

Although as mentioned above, a part of the increased populatlon will be expected to
live in the existing. urbanlzed area, the majority of them will be.absorbed by new resi-
dential developmients in SMA's subtirban area. Thereforeé, it is anticipated that extensrve
new res;dent:al developments wrll be requlrcd by the year 2000.

New resnjentral development areas can be drvrded into two types by development forms.
One is an.area wherg development will - progress in accordance with some definite plan
by either the public sector such as PE RUM PERUMNAS and YAYASAN KAS
PEMBANGUNAN KOTAMADYA SURABAYA {Y.K.P. for.short) or else iarge scate
private developers. ‘The other is an area where' unbantzatlon will take place by small-
scale private developers and individuals without any definite plan (hereinafter the for-
mets is called “planned type®, and the latter sprawled type”}.
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It is essential that new residential development areas be established only in accordance
with rules and standards prepared by the public authorities and all developets should
be made to obey them, !t -is strongly recommended that these rules an(l standards
should be established as 'soon as possible to ensure that all future residential develop
ment satisfies certain goals of safety, health, convenience and dmenny :

In the cases of both the planned type and the sprawled type, the publlc sector has, in

principle, to develop infrastructure such as arterial streets, trunk utility network etc. .

After this initial planning and construction, the development bodies will be free to
develop the new residential areas in accondance with the development rules and stand-
ards. However, in this case the development cost of mfrastructure which is the responsi-
blllty of the public sector, will become very l'nrge and from the financial point-of view,
the public sector may not be able to fulfill their :espont;lbllmes

"Ways to reduce this responsibility should be agreed One |dea is to place some obliga-
tions on development bodles to supply, free-of charge, the fand necessary for their
associated public facilities. The area of land required would depend oh the size of their
development. Ancther idea which cdn be considered, is that although land acquisition
for arterial streets should be carried out, most arterlai streets are not constructed in ‘the
early stage of the development process. Conitinuous collector streets would play the

roles of the arterial street, in addition to their own function, After reaching some.

definite leve! of populatiori, the remaining arterial etreets would be constructed using
taxes paid by the inhabitants.

Furthermore, a new programme called land re-adjustment can be proposed. The basis of
this programme is that in an area where the fiving environment has become degraded,
and roads, parks, etc. are needed, the ‘environment can be restored by means of fand
area reduction and tand SUbStItutl{)n in order to improve public facilities such as roads
and parks. Fig. 14.2.1 shows an example of this system. This programre can be adopted
not only in suburban areas, but also in an existing urbanized area. This programme of

land re-adjustment has good merits and should be taken into account in the near future.

For housing supply by the pubhc sector, the target group for Perurn PERUMNAS -

housmg programemne at present, is directed to the 20th up to the 80th percentile of the
household income distribution, This is somewhat equivalent 10 the salary of a govern-
ment employee. Y.K.P. also basically has the function. of supplyving houses for people
with low income and this function will continue at least up to the year 2000,

It is_ therefore expecied that the majority of the increased population:will be supplied
houses by these two bodies and they will have to play significant roles in the housing
development programmes, particularly in suburban areas. The relative functions of

PERUMNAS and Y.K.P. must be clarified to enable them hoth to carry out their

designated functions in the most efficient way possible.

However, the housing development to be provided for the population increase up to
2600 will be too lafge to be carried out onlyz by the public sector, 1115 therefore neces-
sary to make practical application of the private sector based on appropriate public
controls, in order to promote residential development in the suburban area. The private
sector can also help greatly by the provision of the land required for the public facilites.

Bofore the land readjustment

scheme was effected

B

After the land readjustment
scheme was effected

A

\ Witerany

L

“Heverved baud”

.U‘F

Public facilities

Conntructien sl

w o e R

o .

2w CHHouds Parks

5 . .

FEY

3 g

E )

S & [N ———— |

N i
[ -

iTo be sold

1
i Land area reduc!mn)

P

Reserved land -

Grperation n;«.‘w

Compennatin expeosr =

Qe r1pesue

Other scurces of cevenves

Fig. 14.2.1 EXAMPLE FOR SYSTEM OF EFFECTING THE SCHEME
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14.2.4 DEVELOPMENT UNIT MODEL
FOR NEW RESIDENTIAL AREAS

With regard to the proposais mentioned:in 14.2.3 above a develop;nen{ unit model for
residential development in suburban - ‘areas, was discussecl and designed. This model is
expecied to play the followmq roles: : '

- Asa guldplme to establlsh the rules and standards for new res:dentaal deveiopments
— As a mediation between structure plan and Ioca! plan

- As a tool for esumatton of development fl amewouk

With respact to the above thc structur(, plan geneta[ly mdlcates on!y the approxnmate
locations of major urban functions and action arpas, because it has the cha:actenstlc for
showing the future urban system as a whole, The phys:cal plan of mdnnduai areas is to
be determined -in the Loecal Plan, Nevertheless if some’ phys;cal image of the type of
future urban system as’'a whole can be proposed in the form ofa "development unit
model”, it is expected 10 show the guide- lmes for the local Pian :

From this, the development unit model for aew resmientlai deveiopment showing a
general residential area with mixed income graups, is prowded in this Report only the
summary- of the studv is descnbed and its détails will be described in the WORKING
PAPER, ”Study on Development Unit Model“

The outlrne of the studv |s as fol!ows generauy, dependmg on populatlon 5|2e vanous
living environmental faclht es. must -he provided mainly’ by the public sectors, At first
the Study Team demgned a resndentnal development unit with reasonable population size
as a daily living unit and c!am‘led the type, nuimber, and. allocatuon system of the requnr
ed Hving enwronmental facilities for this unit. .

The typical spatial model was a!so Drepared showing the conceptual” Ianduse street

network, traffic system etc. in order to sérve a5 a guideling to residential deve|opments

in the local plan Major presuppos:tlons wereas foilows:

— The populatlon and !and area for the unit Wt')ufd be astimated by considering the
neighbourhood theory in Eurcpe and America, the administrative/social organtzatmn
system is GKS Region, the concepts of Ilvmg unit in CIPTA KARYA and in Surabaya
Master Plan 2000, the comparison of existing and planned readentm! densmes and
also the average walking dlstance in the future.

— To estimate the living environmental facilities requied for the unit, the Study Team _

decided that ClPTA KARYA's fdctlmes standard was basically suitable for many
reasons.

-- The average land area’ per dwelllng umt would be estlmated by ccnsnda.nng the
standards of land area per, dwelling unit proposed’ by PERUMNAS, JABOTABEK
PLAN, CIPTA KARYA, Surabaya Master Plan 2000, and also the socio-economic
framework estimated by the Study Team. : :

- Considering the allocation systen of living enwronmental facilities, the ex1stmg social
organization unit cannot be disregarded. : : :

— The development unit woul'd ha ;:i'ositioned in a network of streets which are classi-

fied into 5 categorics such as free ways, ma]or arterta!s minor arterials, collector

streets and local streets:

Based on the above 'men'ti'oned presuppositions, the devélopment unit model for a
general suburban residential area with misxed income groups was designed as follows:

- Paopulation 30_,000 persons.
— Land Area : 150 ha. _ _
- Spatial Diagram’ See Figs. 4.2.2and 4.23

— Drinking Water'Deman_d:-- 7,200t /day

- Deﬁelopment Cost: 18, 500 million Rps. /Unlt

{This inclutles roads and public facilities, but does not
include housmg costs. )

e L B K] = S
. 1-2km - * 'LEGEND. .
2 % Sub district Shogpmg Cenrter
PUSKESMAS

@ BKIA/dispensary

& Poticlinic/Shops™ .
-Adninistrat 1ve,"[’ubl£c ‘;emces

["“ } Housing
. Play lot/Stalis

{ﬂ_ Park/play and Sports growl
Kindergarten

Prmarv -School -
Jr.Secondary School

a

%

17

B Senior Secondary School
e Major Arterial
ERDery

Minor Arterial

Collector Street

-— Local Street (Major)

Fig. 14.2.2 SPATIAL DIAGRAM OF THE MODEL
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LEGEND
[ ]
Sub-Di ict Shoppi Center
'y l}mL Center { Pﬁs%}‘stngt wpping Center .
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Administrative, Public Service (For Kec)
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L Administrative, Public Serviee
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District Center

Regmnal Center

Fig. 144.23 ALLOCATION MODEL FOR DISTRICT/REGIONAL
SERVICE FACILITIES
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425 ESTIMATION OF DEVELOPMENT REQUIREMENTS

FOR HOUSING AND COMMUNITY

Development requirements for housing 'bz}se'd. on the proposed sob_io%:_conomié frame:.

work are. expressed in terms of type and number of facilities to be provided. Hete
development requirements means number of houses, schoaols, health centres recreation

facilities, public facilities, type of roads, and so on. From this output, the réquired

development resources such as land area, water demand and dévelopment costs -are
estimated. :

The method of estimating development reguirements hasz_to bé Tevised, becalse it is
estimated not by using a physical plan, but. rather is based directly’ on  the socio-
economic framework in this phase. The'following method, therefore, was adopted.
Some development unit models refated to- housing and industrial dev_elop_me'nlts were

designed in 14.2.4, These models are used ds a tool to estimate, development require- -

ments particularly in the case of residential estate developments, because’ developmient
requirements per unit were given in these models,

From the socio-economic framewark it ié_;therefore passible to quantify the develop-

ment requirements and the overall development requirements were estimated by multi-
plying the development requirements per unit by the number of units.

DISTRIBUTION OF INCREASED POPULATION

According to the proposed socio-economic framewaork, it is Elkely that towa:ds the year
2000, a large amount aof new housing developments will be required for the enormous
increase in population, This increase is estimated to be approximately 3.2 million be-
tween 1980 and 2000. The increase in population will be absorbed into both the exist-
ing urhanized area, and the suburban area where new residential areas will be developed.

Considering this, the future housmg demand was estimated by using the proposed socio-
economic framework. Fig. 14,24 shows the process of assessment. To estimate the

_distribution of the increased population, the following were assumed by referring to the -

expenditure class structure estimated in the socic-economic framework, -

— 3% of the population expected to live in the ex'isiing urbanized area up to 1990, will
move to new suburban residential development areas during the penod 1980 to
1990. Similarly 7% will relocate - during 19490 to 2400,

— 70% of the social increase during 1980 to 1990 will be located in new reéidential

development areas in the suburbs, and the equivalent figure for 1990 1o 2000, is -

80%. Based on these assumptions, the future distribution pattern is shown in Table
14.2.3.

Table 14.2.3 DISTRIBUTION OF INCREASED POPULATION IN SMA

’ Futme Fopulation Future Tnereased Populaticn
1930 1930 2600 | 1980-1990 |- 199@»@000 1980-20CG0
st Urbanized © 2,905,414 3,629,000 | 4,222,000 725,000 593,000 1,347,000
a
Hew Residential . . .
Developoest Area - 556,000 | 1,897,000 558,000 1,335,600 " { 1,897,000
ia Suburh o .
Total (SMA) 2,905,414 4,187,000 | 5,119,000 1,282,000 1,937,000 3,714,000
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Table 14.2,1 LAND-USE COMPOSITION

Use‘df Land "

Land Area

boctor's Practicing Place

COMHERCIAL/BUSINESS

= $talls

‘Shops

- = Sub-district Shopping Center

PARK!PLAY.GROUND/RELIGION '
- Play Lot

~- Park/play'groundfreligion

- Park/pl&y and qporLs ground

ADJINISTRATLVE/PUBLIC SERVICE
- Facility for RUKUN WARGA

1/5000 persons

120
12

120
i2

12

Residential _ 90,0 ha (60.0%)
Living Enviropmental Facliities . 26.0 {17.3%)
. < Educatfon (11.9)
~ ftealth (1.1
n'Commercialjbusiness (5.6
u.’ark/play graun&/religiaﬁ {6.6)
. < Administrative/public C(0.8)
Serv1ce '
Roau/?arklng Space 33.0 (22.0%)
Utilicles/Others 1.0 (0.7%)
Total 150.0 ° {1900.0%)
Table 14.2.2 "LIVING ENVIRONMENTAL FACILITIES
' ) ﬁumber of Total Land
Fac%lity . Facilitles © Demand (mz)
EDUCATION
- Rindergarten 15 18,750
- Primary School (5D} 9 45,000
- Jr. Secondary School (SLF) 3 21,000
~ Sr. Secondary School (SLA) 2 34,000
UEALTH _
- Policlinie 12 " 3,600
~ Dispensary 3 1,050
- BREA 3 4,800
- PUSKESMAS 1 1,200

Doetor's home

12,600
30,000
135,000

30,000
27,000
9,000

. 8,400
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-From the results, it was assessed that new houses are required in- the suburbs for ap-
proximately 1.9 million people during the period. 1980 to 2000, that js; for 0.6 million
people in 1980 to 1990, and for 1.3 miliion people between 1880:and 2000, There will
also be an increase of 1.3 million-people in the existing urbamzed area: between 1980
and 2000. 0.7 million people from 1980 to 1990, and 0.6 million people from 1990 to
2000, will have 10 be absorbed into the present urbanized area of approx:mately 24,000
hectares.

ESTIMATION OF DEVELOPMENT REQUIREMENTS_

Based on the population increases from section 1, it is-possible to_calc:ulate'the neces-

sary development requirements and thus the development resources required to imp!e-
ment the Plan. :

Development requirements means the number of houses, schools, factories, clinics ete.
and fength and type of roads, sewers etc., which are 'r'equi'red_'as-part of the Plan.
Development resources are the consumables used in fulfilling the development recuire-
mients and include finance, staff resources, and natural resources such as land, water,
ete. '

The future demand is divided into two cétegories; the present urbanized area, and the
suburbs. In the first category, houses are re:juire:d for approximately 1.3 mi[iiop people
during the period of 1980 to 2000 and they will be supplied from the following sources:

- programmaes such as Kampung Improvement Project, betterment and/or rehabilita-
tion of existing resmentlal areas;

— housing developments on land remaining after the relocation of factories;

— housing developments on open space and unused land in the present urbanized area,
and :

— urban renewals

In case of the second category, houses for approx:mateiv 1.9 mllllon people wiil be

supplied by both the public and the private sectors.

To calculate future demand in terms of devetopment requirements, the development
unit model was introduced. The development unit model for residential developments
in the suburbs, as given in 14.2.4, has a population of 30,000 and an area of 150
hectares. The future housing demand, therefore, can be calculated in terms of the
number of units. Those results and required land area are shown in Table 14.2.4.

" According to the results in Table 14.2.4, 64 residential development (inits, with an area
of 9,600 hectares, have to be provided during the period of 1980 2000, 20 uRits dur-
ing the period 1980 to 1990, and 44 units between 1990 and 2000.. The landuse com-
position of the required fand of 9,600 hectares can be estimated from the fanduse com-
position of the development unit mcdel as shown in Table 14.2.5.

Table 14.2.4 NUMBER OF DEVELOPMENT UMITS AND LAND AREA
TO BE PROVIDED FOR FUTURE RESIDENTEAL DEVELOP-

Table 14.2,5 THE LANIDUSE_COMPOS'ITION OF REQUIRED RESIDENTIAL

LAND AREA . “
Land area
(ha )
Residential 5,760
Livlﬁg eavirommental
facilities 1,664
Education (762)
‘Health ( 70)
Commercial (358)
Park and playground/
Religious (423)
Administrative /
Public services ( 51)
Road and parkiné space 2,112
Others . ' 64
. Total 9,600

From Table 14.2.5, the land drea for district/regional service facilities, such as regional
hospital, district shopping centre and so on, should be added to the land area of 8,600
hectares. ' .

Based -on this development framework, the following statistics are prepared:

the number of dwelling units;

type, number, land area af living environmental facilities to be provided mainly by
the public sector;

drinking water demand; and
— development costs
In order to calculate the number of dwellmg umts reference was made to the socio-

economic framework which:gives the average number of persons per household in SMA,
as 5.0 persons in.the year 2000. The totql number of dwe![nng units which would be

‘provided to meet the year 2000 houslng demand is approxnmatew 380,000,

in the meantime, the deveiopment unit model showed the type, number, tand area of

~ living enwronmental facilities to be provided for a unit with a population of 30,000,

and alsc th_e dlstnct/reglonal service facilities for a population of 120,000 and 480,000.

‘Using these materials, development requirements of living environmental facilities to be

provided rhainiy by the public sector, between 1980 and 2000, are estimated a shown

MENT in Table 14.2.6.
1980 - 1990 1980 - 2000 © 1980 - 2000
Population 6. of Land Area’ Populagién No. of LaAd Avea Populatibn " No. df Land Avea
Increase bnits (ha) Increase .| Units (ha} Increase Unigs (ha)
558,000 20 3,000 1,339,000 131 6,600 1,879,000 ° &4 9,600 -
A development unit model has a population of 30,000 and an area of 150 ha.

Note:
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Table 1426 LIST OF LIVING ENVIRGNMENTAL FAC : ' o
1wy P
PROV'DED FOR FUTURE HOUSING DEMAN-';ES'IQI;S 2%50 —~ The avallabrllty of Iarge future pubhc spage, excludrng that in the existing urbanlz-
. ‘ ed area, has to be checked particularly from the flnanual point of view.

.— At present SMA has a problem of water avallabllrty and thuefore the water supply

. FaCiii‘Eiés S _ Nﬁmbér;‘ - Land, 'a—rea' ."Tci'tal '
oo _ : Fi of " per Land . - . - potential for the estimated water demand should be checked. This, check should
. : _ - ac 1iti@5 Facility(mZ) Dewmand (ha) lnclude future water demand for rndustry, |mganon etc.
EDUCATION —= I, I 0 T ) '
*indevgarten : )
o : 950 1,250 120.0°
*Primary I [ i : : '
*Jr.Secondary’ (SD) ST el C i;g .?’ggg .| 280
. : : , 134.4°
Sr.Secondaty Sohool (bLA) EER . 128 17,000 2176
HEALTH = s — SO i (168.1Y ..
*Polictinic: o CT68, '
*Dispensary- B L R Co1e2 : ggg- 22'%
*BKIA 1) T ‘ . 196 1,600 30,7
*PUSKESMAS-2) ., S - 66 - 1.200 7.7
(*}istrict: Public Health Center , Lo 16 z:goo 3.8
(*)Regional Sl L T8 shabo 96'1
COMMERCTAL/BUSINESS & i _' e e (451.2)
45tall e _ 76300 - U100 . 76.8
*ghop : : S 748 2,500 192.0°
*Shopping Center {Sub- distriet) P ) L. B4 13,500 - B6&.4
~(*)Districe- Shipplng Center + Trade R : 16 36,0000 " 57.6
(*)Trade and Industry- RIS . : o &7 96,000 . 38.4
PARK/PLAY AND SPORTS GROUND oot . (518.4)
*play lot . - S ceo 76800 2507 192.0
*park/play groundiLanggar or- Mosque‘f N 168 2,250 ¢ 172.8
*Patkl?lay and Sports Ground. (sub- district) . . B4 9,000 - 57.6
(*) LT (distéder) 16" . 24,000 384
{*) ) PRI (Regional) o ' 4 - 144,000 - . 5706
ADMINISTRATIVE/PUBLIC SERVICE ——wone— SR : ¢ 82.3)
{(*}For, RURUN WARGA : .. e S . 768 © 700 . - 53.8
(*)For | KECAMATAN - : . : 16 14,150 22.6
{*)For WILAYAH e . o S A " 16,000 6.4
ToTaL ' ' 1950.0

(%) district/regional servica facilicies B .
1): HMother 5 child care centet and- maternity hospital
2): Health: Center for Sub- dis:ric*

Drmkrng water demand for deuelopment umt Was estrmated at 7 200 m /day, and total” )
demand for 64 units:in the vear 2000 is calculated to be approxrmate!y 500 000 m3/

day.

The total development costs from publrc funds per development umt are est:mated to_ '

be 18.5 billion Rps. and a total mvestment of 1 84 bllhon Rps. is requared as the de :
velopment costs of 64- units. These"development costs are. for infrastricture and publrc )
facthtres onty. The cost of housrng is assumed to be met by prwate investment or other L
50UrCes, and has heen exeluded from the calculatron in thrs sectron o

SOME CONSIDERATIONS ON THE F(ESULTS

“Because of the estrmated'de\relopment costs ther\ the size: of these rnvestments w;ll be
rnﬂat:onary in order 10 reahze the. somo economrc framework wrth a hrgh growth retro

However, realrstlcally' speakmg, the publrc sector wrll ncrt be able to mvest enough to
meet the developme'f't requrrements and it will therefore be necessary- to make a practl» .
| \{ and fundmg : Co

The followmg can be suggested to the revrew of the socro econom;c framework and_
1dentrf|catron of crftlcal factors .' : -

—~ The development potentlal of'the requwed net land area for new resqdentral areas";"_ .
of 9600 hectares in suburban Sl’v‘lA has to be confrrmed Thrs should be undera
taken comprehenswely, from the view point of land capabrlrty and must also take -
into account other developments such as rndustry, recreatron and conservatron ‘of

the natural envrronment
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14.3  SOCIAL SERVICE FACILITIES

14.3.1 GENERAL

The urban facilities discussed in this section are limited o the high level facilities serv-
ing the regional level and above. The public service facilities to be developed within the
communities are contained in the discussions on the housing development. The core of
this discussion is how these faciiities should be developed as functions to be provided
for the first order city, '

14.3.2 DISTRIBUTION OF MAJOR PUBLIC FACILITIES WITH
REGIONAL INELUENCE

The government evaluates public facilities according to the following: Function Leve!
1 serving the regional level, Function Level 2 serving the local level, and Function Level

1 + 2’serving the region and local level jointly. According to the GKS Study, 1980, the.

distribution of those facilities in the city of Surabaya is as illustrated in Fig. 14.3.1, and
the type of the facilities aré shown in Table 14.3.1.

Among these, the facilities evaluated as ‘fun(':tior':_te‘vel 1-and 1 + 2, should especially he
noted. The CBD area in Kembang Jepus, the Tunjungan area and the Pasar Turt area,

possess function level 1 in the commercial/business sector. in the_i:ld@strial sector, the

Kalimas port area and the Rungkut industrial éstate are listed. The Ujung Complex, the
Sidotopo cargo Terminal and the Gubeng Railway Station are situated as major trans-
portation facilities with the region wise service, The Ujung Complex consists of port,
ferry port and the maritime facilities. For recreation facilities, the Zoo garden

Wonokromo, THR (Taman Hiburan Rakyat), and the stadium named “‘Gelora 10 -

Mopember” are evaluated as function level 1. 1t is a basic concept that these facilities
should be more encouraged to perform their own functions,

LEGERD

@ FUNCTION LEVEL 1411 B oy
Regd R\
{Regional & Local serviee) . Ijl"_'ii ey

O FUSCTION LEVEL I L

2 H ‘W‘-’
(Beginnnl secvice) it R TR R
A FuRCTION LEVEL 11 i

{Local service)

Table 14.3.1 - MAJOR PUBLIC EACILITIES BY FUNCTION LEVEL

IN SURABAYA

Function 1
{Reglonal Service)

Function 2
(Local Service)

B4, PASAKR TURI COMPLEX

C5. PASAR XEMEANG COMPIEY
C6. BANYUURIP & KEDUNG [ogg
COMPLEX

B7. RUNGKOT INDUSTRIAL
ESTATE .
k2. KALIMAS TIHUR & BARAT
. {(Warehouse/storage of
interinaular Cargo)

CZ. KABANG PILAKG COMPILEX

C3. RGACEL COMFLEX

Bl. UJUNG COMPLEX
{Ferry Fort,Port,Mari-
time Facilities)

B). SIDOTOPO CARGO TERMINAL]
BS. GUBENG RAILMAY STATION

86. %00 GARDEH WONOKROHD

FUNCTIOR 1 + 2
(Hegional + local Serviee)
Al. KFMBANG JEPUN (€BD)
COMMERCEAL A2. TUNJUKGAR
BUSIKESS
IRDUSTRY -
TRANSPORTATION/
DISTRIBUTLON -
FACILITIES
A3, THR (TAMAN BIBURAN RAX-
YAT)
RECREATLONAL AL, GELORA 10 HOVEMRER
(Stadium)
HOUSIKG -

Cl. PERUMNAS & REAL ESTATES
COMPLEX

Ch. RAYA DARMO COMPLEX

Fig. 14.3.1 DISTRIBUTION OF MAJOR PUBLIC FACILITIES IN SURABAYA
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14.3.3 BASIC CONCEPTS ON PUBLIC FACILITIES DEVELOPMENT

As mentioned above the faulltles with function level 1 should he basicall
more and also the following facilities developments should be take
the structure planning;

¥ developed
n into account in

COMMERCIAL FACILITIES DEVELOPMENT

- As a first order cntv, the’ enc.ouraqement ‘of the Central commercial and business func-

tion shoutd be indispensable, Espec&a!ly the Pasa: Turi area and the Kembang Jepun
area should be redevéloped Comprehcnswely

- The Wonokromo’ cllstrlct should be more impartant as a sub- heant of the city of
SMA. In accordance with the - -expansion of the urban area, the hecessity for the
formation ot a sub-heart in the c1ty will arise in order to supplement the: existing
CBD. In this sense of meanmg, the location of Wornokromo district is assumed to
be suitable for the sub- heart of the ¢ity to be developed,

- Sidoarjo centre’ area and Gresik centre area should also be encouraged in the same
way as Wonokromo as they have to functlon a3 not only the capital of a Kabupaten
but also as the significant centres comprising the centre system of SMA.,

— In the centre system of SMA, same activity centres should be developed. The centres
evaluated as the third level in Section 2.3 of Part i1, Cerme, Tandes, Kanal, Waru and
Krian, should be encouraged in order to cope with the future urban growth.

INDUSTRIAL AND TRA_NSPORTA.TION FACILITIES

The directions for the development of indusirial facilities, and major distribution/Trans-
portation facilities, are described in Sections 4.1 and 4.4 of Part 1] respectively.

CULTURAL AND EDUCATIONAL FACILITIES

Some high quality Cultural and Educational facilities should be developed in SMA be-
cause it is necessary for SMA to cope with the residents needs for high level education
andl high level cultural activities, etc. Simultaneously it is desirable to prepare in SMA,
iarge-scale museums and theatres,

Moreover, as acknowledged in Pelita IH, the development of vocational schools wili be
very important for the sake of the achievement of planned industrialization. The high
level educational facilities should include institutes and laboratories for various scientific
and technology development, and the new energy system development,

RECREATION FACILITIES

One of. the significant planning 'problems is that few recreation factities exist in SMA.
Some attractions relevant to a metropolitan city should be given to this area. Not
withstanding the abundant tropical nature, the amount of green within the city is not

anough,

It is important that the recreation facilities serving the wide hinterland should be
aggressively developed, makmg the best use of the abundant natural conditions. Generak
ly, the recreation facilities consist of three types corresponding with the desired be-
iavior of the people. One is tﬁe type for seeing such as a 200 garcen or museum. Second
is the type for resting such as a resort.or park,; and the third type is for ac.tiveh‘/ partici-
pating, such as sports facilities. Basically the recreation facility planning should integrate

these three types to cope with peopie s various needs,

o
Furthermore, the recreation facilities can- be classrfued |nto two categories by 1ocatlhn,
one is the sea side recreation and another is the inland recreation, Each recreation has

each own attraction and the comprehmswe network of these facilities should be es-
tablished from an urban planning point of view,
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14.4 TRANSPORTATION

14.4.1 ROADS AND NETWORK PLAN

RCAD NETWORK PLAN _

The road networks for traffic anabysis in 1990 and 2000 were designed as given in
Figs. 13.4.8 through 13.4.11 and these were examined based on the traffic assignment
results on the reoad networks and the link conditions assumed hefore the traffic assign-
ment phase. As a result, the following comments can be made about the read condi-
tions:

— The primary route passing through JI Akhmad Yani-Diponegoro-Semarong-Tg. Perak
shouid be improved to a §4ane road,

— The section of the Surabaya-Malang Tollway between Waru and Tq Perak, shoutd be
prepaied as G-tane road by the year 2000.

— The westem and southern parts of the Middle Ring road should be given ahigher
priority for new road construction.

— The western part of the Outer Ring Road should be given a higher priority for new
road construction.

— The section of the Surabaya-Gresik Tollway between Dupak and Lamong River,
should he developed as 6-lane road by the year 2000.

— The S_emumi-Tg. Sari road section should be prepared as a 4-lane road with relatively
higher priority,

— The Menganti-Rungkut road section should be prepored as 4-lane road with relatively
higher priority.

— The Krian- Langudi- Gunung Sari Dam road section should be tmprovea to a 4-lane
road.

- In general, 10 the west of the Surabaya-Malang Tollway requires roads of 4-lane and
over, and to the east of the central urban area requires mostly 4-lane roads,

— Major intersections on the primary mad between Waru and Tg. Perak require to be
grade-separated.

Taking the above into consideration, the future road network plan was prepared as
shown in Figs. 14.4.1 and 14.4 2.

CLASSIFICATION OF ROADS AND GENERAL ROAD STANDARD

Roads are classified by their functions and require to he connected with each other in
accordance with certain rules. In the case of a trip from a residential area to another
region, a driver at first uses a tocal street in the residential area and then moves on 1o
a collector street, and on to an arterial street or urban expressway, and then on to a
regional arterial road. The traffic, therefore, passes through the secondary and primary
systems and also the classified roads.

A street network with ro_ad classification by function is also required to coordinate With
area characteristics such as landuse, accumulation of facilities, and the traffic generated
from these areas. The streets are required to be allocated at certain intervals and dens;ty
in order 1o cope with the traffic generated i)y such area characteristics.

Accordingly, a higher efficiency of traffic flows and the satisfaction of road users as
wel as effective operation of {anduse and urban activities, can be achieved by such a
contiiuous hierarchy of road functions in one road network systern.

Roads are classified by the function of linkage énd required level of service 1o areas.
The primary system is basically classified into 3 categories: local road, collector road,

'ntenal rodad. Artellal roads, furthermore are conceptionally classified into 2 categories
in L.onsuieratlon of its functton mgniflcance and pruonty to be developed: major arterial
roads and orchnary arterial roads. Major arterial road in its category includes roads of
a highei staridard than other arterial roacls. Such a higher Stﬂnddfd road can be named
“Freeway"’, no matter whether it is access-controlled of not.

The secondary system is also bas&caliy classified into 3 categorms from local street,
collector street, and arterial street. As same as the primary system, secondary artenal

streets ‘are classified into 2 categories: major arterial and arterial streets. Major artesial

streets include access controlled expressway. The expressway in an urban area does not
always require a higher standard than other major arterial streets, but it requires to be
access-controlled, unlike a freeway in the primary system. Freeways and expressways
may often he operateci as toflways.

Criteria for road classification in primary ancl secondary systems are proposed in Tables
14.4.1 1nd1442

Design features and general (lescnptlon for design standards for primary and secondary
systems are also summarized and proposed in Table 14.4.3 and 14.4.4. At the same
time, typical ¢ross sections corresponding to each road classification is presented for
both primary and secondary systems as shown in Figs, 14.4.3 and 14.4.4
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- Tablo14.4.1 CRITERIA FOR CLASSIFICATION IN PRIMARY SYSTEM

" . Element

(1) i Linkage with:

City Levels

L
Major Arterial Read
‘(Freeyay)

_’Muﬁgrai‘cunnections of
First ordér'citieé(swP)
dnd also between those

and major second

" “Arterial Road

Avecrial Road

. Collector Road

Local Road

Hutural connectidns of
major second order
cilies and also between

those and'Cehgral Cities

‘Mutwal, counections of

order cities
Secondary
System.

(2} Service
function:

Through

_ Major
traffic’

Access

Expressway & major

Arterial streets

Fﬁll—/ﬂélfwgontrollcdl

Free from control

of WWP

Major

Expressway, major
arterial streets &

arterlal streets

Half—éonprolied/-

Free from.control

arterial stréets

Central cities of ‘Kab/
Kod. and also between
thosé and other

centers of WPP

bmjorartériﬂl &

Eﬁual.

Free from control

,Mutural connections of

other centers of WPP

Minor arterial streets

Hinor

Free from qoﬁtfnl

Note

SRP % Unit of de&elbbmeﬁt region {Satuan Wilayah Pengémbahgah)

. WPP - Local devéidpment dnit (Nilﬁyah Pengembangan Partial)

Table 14.4.2 CRITERIA FOR ROAD CL

ASSIFICATION IN SECONDA.RY'

Eleﬁent

Local Street

(1) Linkage with:

Land uses

Primary System

.(i)'Servica'Functibn:
 Through traffic
Acceés: o :
_'Princiﬁal:tfip
leagth

qraffic volume

" (3) "Road Interval

SYSTEM

e . Arterial Street : .
Major Arterial Street Arterial Collector

‘(Expressway) Street Street
ﬁajor Traffic Generators: SECOﬁdary Generators Local Areas
& C,B.D. ; & C.B.D: ’
Freeway/major arterial Arteriél_réads," None
foads, Arterial roads & . colicctor roads &

1. collector rbads local roads

Major Equal _Minor
Full~/Partial-controlled ; Egqual class Primary"

- gver 3.- 5 Km | Gver 1.5 Km Under 1.5 Km
'éig Equal Edual
variable (Expréssway) _ _
1,5~ 3 Kn 0.8 - 1.5 Km 0.4 - 0.8 Enm

(2.4 km) (1.2 ¥m) (0.6 Km) .

Laocal Area

None

"Minor
Primary

Under 0.8 Km.

Small

—_227 —




ARTER'AL ROAD

COLLECTOR ROAD

MAJOR ARTERIAL ROAD
ViAY

FREE

Table 14.4.3 G

ENERAL

ROAD STANDARD FOR PRIMARY SYSTEM

T L B

#0- 52

29 -78m

LGCAL ROAD

17-4

COLLECTOR ROAD

17-41

Fig. 14.4.3 TYPICAL CROSS SECTION Of PRIMARY SYSTEM

Legend!

M:Hedlan
C:Carriapgeway
0:0uter Separasor
5*:15ervice Roond
GiGreen
P:pPedestrian
§i15er-back

Side Welk

MINOR ARTERIAL STREET

3r-41

MASOR ARTERIAL STREET
EXPAESS WAY

62 - rim

10CAL STREET

—— 1) — —_—7 —

-az

| b 1

Fig. 14.4.4 TYPICAL CROSS SECTION OF SECONDARY SYSTEM

Type of Function and Speed laverent ‘g&}?{; R0l orher Featuros
__}_u.i!_itm_n‘w N Design Features ) (Km/h) Ldel ‘N;n:‘!mm (n}
Major Arterial Prosore provincial/reglonal | 120,100 Varles; 3.9m per lane: 2,3 29-78 Requlre Lntenslve
Road developrient, if uegessary, (80,60) 1.75+3,0n shoulders on | (4,5) landscaping, servica
 including Pull=fHal (=aecess controi- hoth s{des of cach road ronds as necesgary,
Froeway } led; no grade cressings. way: 2,5-18mn nadlan Read lormation: preferally
strip. ar gprade
Arcerial Road Prorate reglonal 60 Varies; 3.3, per lane; 4 2864 1 Usually no serwice ruad
developrone, Mluor accesn {303 1.2 im shoalders on (3) required.
control. Occasionally bl shle of each road
channelized intervectiany wavi Lo70=%m redian
with traffic signals ar sirip.
majer intersecclon,
Cntlector Road Supplerentary functlon bo a0 Varies; 3.25m per lane, 5 17-52
arrerial road.  Access freo.| (40 .75-1.75m shouldars on| {0}
both siges; In case of
4 lanes minimum 1.75m
nldian sredp requlred.
Local Road Focal feadevr service =40 160 per lane; minimun 7 17-41
cannectin W 0.75 shoulders hoth
dldes,

Table 14.4.4 GENERAL ROAD STANDARD FOR SECONDARY SYSTEM

Typa of Funrtion and Roiul Interval Speaed Hidihs of ROK .

FACility | beslgn Features (km) {Km/h} Pavement (m) Other Featores

Promote repinnal Vardable; related Loo Varies; 3.5m per 62-1%] Hoad formation:

Expressvay | gnd merropolitan Lo regional (80,60} | lane: 1.75-4,0m [hepr I, at grade or
developrent Qccebs Landnse pattern, Ghoulders buth aides clevated,  Require Inteo-
coutrolled no prade population and of each roadwny: sive landscaping, service
crossings, no traf- rajer develap- 2,310 medlan strip roads, 0 reter sethack
fie staps. rent dbstrices Lo the building.

Hajor IFeomore unlty though- 2-1 Bo Varies, 3.5m per [ 66-73) Require 1.%n wida detached
Aepiagl [eut continuaus urban (60} lane, winimum 4 lanes| (5) 3 side walk In urban areas,
wireet  |area.  Bsually forn 2.5-50 median, 2m Poplancing serips dmoand 10s

boundarlus for Guler separator, m " bulldlng set-back,
nelghbourhonds, service raads for }

Partlal accesy control bus amd slaw moving .

some chamnellized gradu vehicles, '

crosalngs and sipnals

at major Intersectfons. :

Parking prohibited, I

0 roder RLrwat:

Arterial Ef’f;::"{;“h,:!n:l;,bf.ﬁ;[|; -5 60 varics: 4 lanes awd 5 37-41; Kequire minioum dr wide
Strect ghu;ﬂ?‘i“ (a0} 2 lumes, 3, 25m per N detached side walk, In

Fommidrl tane, l.>m medlan plancing strip and Sz buitdo
Ay TUTH for 4 lanes road, ing set-back,
o llector | M710 dnterior stroars. 0.4=0.4 3] 2 lane read, 3.25m H 26-41" Hequire 2Zm plasting steip
Srreet Stop slgns on slde per laune. betvean carrlage ways and
ALTOOLH, side walks, minimum o wide
side walk, 3n building sec-
hack.

local local service streets ot blocks kLM Ganerally ém width, ] 7-13) Ganerally no-need of side

Strept Hon~conduclve  to 9n wldth for more walk, but 1.5e on consider-
chrough trafffe. hoavily trafiickad avien of acschetics or spave.
areas. (.5m side dlteh necessary
for beth sfdes of the road,
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ROAD ENGINEERING _
H) Effective use éf Right-of Way

The right-of-way of roads and streets should be not only be ttilized for trang ortatno
puUrposes, but also as the space for ut|I|tles P "

Gme:ally road cross- sect:on espeuallv in'a ma;cr street, corprises median, carriage-
way, shoulder, outer sepalator service road and s:dewaik These elements have their
own functions.

{7} Function of Cross-S'ection 'Eleheﬁts :

Median Was an |rnp0rtant roie on traffnc safety and enhancement of roadway appearance
with shrub plantmgs It provudes the space for roadway facHities {traffic sagu[agnat
head light glare fence and street Ilghtlng poles), dramage canal and trunk pipe line of
water supply. :

Shoulder, especially on an-infer-city highway, promotes highway capécity, ease of driv-
ing, and provides spaces for disable vehicles; drainage and pedestrian walkwavs t-also
pravides space for water pipe {city water, sewage) Theshoulder of streets is usually a

narrow widih of some 50 em accompamed by a sidewalk and it is used oniy for sireet
drainage. - : :

Service road is located to one Side of a hlgh standard throughway thh semi/ffull control
access to it. 1t serves local traffi¢ to and from the adjacent area of this road. Bus, motor
bicycle and vehicles generated iocaily are expected o use the service road. 15 the urban
area sometimes a serwce road may be required wuth a htghpr standard, suah as the case
of a service road to an urban tollway. The service road provides the space for trunk
water,pipe line (city water and sewage). ‘

Quter separator is used to avoid wraftic conflict between throughway and jocal traific

an the service road. The outer separator can be used for traffic signs and street lighting
poles. : ‘ :

Peclestrian walkways {sidewalks) are an indispensable component of streets, especially
in the urban area. They contribute to urban amenity i accompanled by weﬂ arranged
plants and an adjacent row of stores and houses. Pedestrians, bicycles and becak are

expected to use the sidewalk. The sldewalk usyaliy has a greei verge at the service road

side. The sidewalk, including the verge, |s fhe most suitable space for uiilities; water pipe
tine (mtv water and sewage) and electnc power jine. :

The set- back requwed to be provzded by the mdmdual land occupler is establlshed by
Bina Marga. The set- back area is used mainly for the parklng purpose for the mdmdua!
oceupier and this space is not expected to be used for-the public uiilities,

Consequently, the median ser\n'ce road and pedestuan sndewalk prowde the advan’tage
of space for urban utilities. Edch cross-section element and width is varied by tand use,
characteristics of road/street, tratfic demand/needs and available right-of-way. 1 is.very
comrmon for street designs tol haye different cross: -section elements in each sireet black.
Therefore it is necessary for the roadway designs. to meet various kind of requirements
from macro and micro scopic points of view.

TRAFFIC MANAGEMENT

{1 Trafflc Control Policy

_The controt of the movement of traffic on any road nz,twork is dependent on the

guality ‘of the voutes within the network and the adequacy of the various driver and
pedestrian aids such as road signs, road markings, traffic signals, and streel lighting. In
addition, the traffic regulations which define the use of the highway by all forms of
transport, and are therefore the basis for all network control, must be strictly enforced
by the responsible authoritigs. :

(2) Control

A large number of different bodies have responsibility for traffic management and

many of them appear to be concerned with all aspects including policy, design, imple-
mentation and control. A Coordination Committee should be created and the members
of the Committee should share their responsibilities.

(3} Regulations .

The current regulations are based on a coliection of rules for road traffic prepared by
the Dtrectoféte General of Land Transportation and the basis of these rules is under-
stood to be many. years old. The content of the dacument is extremeiy varied and ali
aspects of traffic contro! are not included.. There is a need for a comprehensive redraft
of this document to include all regulations pertaining to the safe, orderly, and efficient
use of rural and urban roads. Once this basic enabling legislation has been enacted by
the central government, it would be advisable to maintain a coniinuing process of addi-
tions and amendments to suit rapidly changing transportation needs in the future.

{4} Standards

There are no comprehensive Indonesian standards for the design of roads, junctions,
and traffic comtrol - devices (signs, signals, carriageway markings, etc.) especially for
urban streets. Clearly, there is a need for such standards to ensure unifarmity through-

out the nation.

{5} Enforcement

The degree to which trafflc requlations are enforced by the hlghway authorties deter-
mines the success or failure of wattic management policies. Any new proposa% requires
strict enforcement in the early stages of operation to ensure that the general public
become: aware of the purpose and effect of complying with the pertinent regulation.
Non-compliance should be firmly treated, initially by waraings of the penalties to be
incurred and subsequently, by application of a progressive system of fines and driving
licence endorsements, culminating in Eicehce sUsSpPeNsions,

{(6) . Public Education

Linked to the subject of enforcement is the need to establish programmes of public
gducation. One aspect of this is regular use of the mass media, i.e., newspapers, televi-
sion, radio, and the. dlstr:butlon of pamphlets and posters; all pubhmsmg particular
traff:c management- proposals or describing the function of new and established tratfic
regulations. inctuded in these programmes should be gencral campaigns o improve road

‘safety and the ability of dnvers to control their vehicles. Each driver is required to know
-and understand the: role he plays and what conseguences result from h|5 actions. Train-
ing of proper traffic behawor of citizens should be started as early as at their pre-school

age and should be coﬂtmued through schools and university as well as at drivers schools. -

A7) Alternatlve Traff:c Slgnal Contml System

There are three traffic control systems esperlally tor urhan traffic control amJ they are

‘ hsted as follows:

— Indmdual!y opelaung traffl(: sugnai system
— Route-Coordinated t_rafﬂc signal system; and

— Area-Coordinated traffic signal system
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The first system currently operates in SMA. To meet the future increasing traffic de-
mand the second and third system should be examined in a future study. The syster to
be applied for the future road/street system is also cross related to the development pro-

gress of roads and streets.
The second and third systems are outlingd as follows:

- Route- Coordlnated Traffic Slgnal System
- The system is adopted to a major road with big traffuc demand and comparatively

long distance trips, Traffic efficiency is attaihed by coordinating the signals located
on a selected major road.

— Area-Coordinated Traffic Control System
The system is applied for the congested area such as the CBD, in order to maximize
area tiaffic efficlency. The control programmes are selected based on information
regarding tratfic volume, average travel speed etc,, collected by traffic detectors.

DEVELOPMENT PROGRAMME

Road and Street development programmes are presented below, as well as the traffic
management programme: :

Up to 1980

— Execution of Master Plan and feasibility study

— Development and improvement of roads and streets
. Establishment of Coordination Commitiee

— Re-draft of tr.afﬁc regulatidn '

— Establishment of design standard for roads, {especially for streets), junctions and
traffic control devices

— Promotion on traffic enforcement and public education

— Installation and expansion of traffic control devices.

Up to 2000

-~ Development and improvernent of roads and streets

14.4.2 TRUCK TERMINAL PLAN

PHYSICAL DISTRIBUTION

In principle, th{. improvement of physical distribution is necessary because there is no
other way but to rationalize transport business in order to reconcile two objectives:
handling of the growing demand for cargo transport in big cities on one hand and the
necessity to reduce transport frequency to conserve resources on the other. Physical
distribution, is the flow of goods: that is, transporting, storing, handling and packaging.
This chain of activities consists of two parts; “line part” which corresponds te means of
transport and “nodal part” which connects these meéans of transport. These hodal points
are called physical distribution facilities, functions ‘of which can summarized as follows:
{1} relcading, {2} mixed loading, {3} storing, {4) p'rocess,ing, {5} c'ommuhi'c'ation Im-
provement of distribution facilities must he carried oUt along with the improvement of
“line part” facitities.

Improvement of Physical distribution facilities has the following éff_ccts:

— It rationalizes inter-district’ transport; Cent‘rali'z_atio_n of goods and inventory control
standardizes transport schedules thereby increasing volume of cargoes per unit and
promoting usage of large-sized trucks and other means of transport,

It rationalizes collection and delivery service of inter-district transport: Estabtish-
ment of physical distribution; facilities at appropriate places in the district makea it
easy to set up distribution network and schoduh, for each destination.

it provides stable su;inIy:of daily commodities: It becomes a stock point where do-
mand and supply of daily commodities which are consumed reguiarly and in large

gquantity can be adiust_ecl.

It promotes containerization and palietization: As the cargoes in smail lots are pack-
ed or sorted 016 a container, containerization becomes gasy, Establishment of paltet
depots promotes patletization thereby rationalizing loading and unloading operation,

— It provides merits of scale: Physical distribution facilities are an. amalgamation of
terminals owned by each emterprise. By efficiently atlocating various facilities,
operation costs can be saved and the volume of cargoes handled will be increasad,

Mechanization and joint operation become possible.

— It improves labour management: The establishment of wayside amenities such as
rest. room and room for taking a short sleep improves the working conditions of

drivers,

CONCEPT OF TRUCK TERMINAL DEVELOPMEN.T

{1} Functions of Truck Terminals )

“The functions of truck terminals are as follows:

— Function of transshipment and sorting

Loading, unioading and sorting by shipping destinations of collected and delivered
cargoes,

— Function of storge

Storage activities allow for timely adjustment of demand and supply through the
transport industry,

— Function of mode selection

In the intercity transport of LTL" cargo, coordination with other modes {or inter-
modal transport service) such as rail, ship and air is required, tntermodal transport
service is based on the unit load system for shipping destinations (by box-paliet and
container, etc.). '

Note® Less than Truckload

— Function of Distribution-Processing

Shipping of LTL Cargo requires packaging, labelling and collection of various goods.

{2} Related and Awixiliary Facmtles

Truck terminals are the node facilities of. LTL cargo where platforms are Iocated in

ord_er to promote more efficient physical distribution, it'is necessary ta centralize phys:
cal distribution related facilitiés in a group such’ as chartered truck hiring, warehouses,
container yards and transshipment platforms. Systematnc tie-up among the facilities
is dessrabie

Other auxiliary facilities are also required such as maintenance and checking of vehiciés,
parts storage, garage, parking area and administration building, etc., all of which func
tion to make the transport business more efficient, {See Table 14.4.5.)

(2) Kinds of Truck Terminal

Since the functions of truck terminals facilities mentioned above differ by size of city
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and transit-terminals:

and traffic conditions, different kinds of terminal
types of truck terminals are main-terminals, sub-terminals {touch-at-terminals), depots
- Main terminals

Main terminals are large-sized facilities located on the periphery of large cities where
the demand for transport services has a high volume. Related and auxiliary facilities
are located jointly with it; ’ : :

- Touch-at-Terminals (Sub-terminals)

Touch-at-terminals are needed for line-haul trucks in smail cities and towns for trans- :

shipment of commodities on a route. The facilities focus on pickup and detivery ser-
vices of LTL cargo and loading and unloading of line-haul trucks, Usually, related
and auxiliary facilities are not required. ) .

Depots

W pickup and -delivery ‘services, from the main terminal around a large city are not
operated efficiently or benefits of shippers are obstructed, depots are required. The
area required for them is rather smail and the main activities are to trénsship the
transit cargoes from the rﬁain tg’zr’rﬁinal' tor delivery to the area and to transship
cargoes collected frcm_ the area to the main terminal. Alternatively, shippers and
consignees_can bring or receive their cargoes at the depots by themselves.

Transit Terminals L _ _ ‘

Transit terminals are established around. traffic key cities to Ii_hk shipping destina-
tions. Transshipme’nt-‘ser’vi_ce between: ling:haul trucks by destination is made . at
transit facilities. Main terminals also have a function as transit terminals.

(4) Operation Pattern of Truck Tefnﬁna_Is

Truck Terminals are nédes between line-hau! trucks and pickup and delivery trucks for

§ are employed, Generally, the main .

efficient transport of mixed LTL

below:

- Pickup and deli\'rery'service

=cargo.: Their major patterns of operations are listed

Pickup and delivery services within an area by small trucks {4-wheel) are made to

-~ Materials handling on platform

~ Untoading ff():rh“_pi()k:up' trucks and sorting- by shipping destination are performed
and cargo Is transferred onte a specific shipping block on the platform for loading to
tine-haul trueks.. o

Un!oad_ing galigoes from fine-haul truck are sorted for transshipment to other line-
haul trucks or for delivery by delivery zone in delivery trucks.

— Operation of Line-haul trucks

Line-haul trucks an designated routes a're operated on time-schedules. The operation
is done exactly and promiptly ‘acecording to user requirements. Efficicnt loading, un-
loading and improvement of load factor are promoted by truck terminals.

For lirie-haul truck. operators who transport mixed cargoes in smafl lots, it is neces-
sary _to have g facility where they can link and‘rationalize trunk road transport with
collection and delivery operation {loading, unloading, sorting of goods according to
destination and tempotary storing). The facility called for is a truck terminal which
offers separate service from that of chartered truck transport.

{5) Merit's. of-establishing truck terminals

— Improvement of inter.-district transport efficiency: By concentrating cargoes and

adjusting inventories, truck operation can be planned in advance and more cargoes
can he transported as a large-scale operation, i

— Improvement of collection and. delivery efficiency in intra-district transport: By es-

tablishing terminals at appropriate places, truck operators can organize the most
suitable coliection and delivery network and schedule for each destination.

— Promotion of unit ilcad system: Unit load system can be adopted by mobilizing

containers which accommodate smali-lot cargoes.

— At the truck terminals, merits of scale for terminal users {truck operators} will be

increased by the common Use of various termina! facilities and land space.

~ The establishment of truck terminals will support SMA comprehensive land use

planning to establish satellite towns and help reduce the urban population_over-'

tha terminal according to schedules. Unioaded cargoes from line-haul trucks are
therefore delivered within the territory of the service efficiently. :

centralization.

Table 14.45 FUNCTIONS OF TRUCK TERMINAL FACILITIES

Distributian
Processing

Mode Selection
Coordinating

Auxiliary
Function

Processing and dssembling
te coerdinate the change
in quallty to meéer the

change of customer demand

Coordination with other

.modes as appropriate

Supporting maintenance
and operation
activities

Processing, Assembling,
Packing@'sbrting,g
Selecting, Checking

Vanning and De-vanning

" container -

(Railglsh}p) Transfers

' Measures for vehicle

maintenance and for

- Health. and Welfare of

Employees

T Yuanction S
i . : Transshipment Storage
Descripriaon o Y } )
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Truck Terminal Cargo Warehouse'. ) _ .
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Facilitles Contalners
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TERMINAL LOCATION CONSIDERATIONS

In selecting suitable site locations for the truck terminals, the following criteria should

he examined.

— Contribution to the decongestion of traffic from the central urban area.-

— Avoidance of land use conflicts

— Accesstibility to fhe road network and terminal users

— Acces#ib]lity to other mades of tra.nsport without causing conflict with them

— Avaiiability of tand

{1} . Decongestion Criteria _

Major impediment to traffic flows are as follows:

- Insufficient road network

— I_néqﬁic_ieni hy-passes of the urban road system

- i:hcohsistent. road width and inadequate surfacing and maintenance
~ insufficient number of brid:ges cross'ing the major rivers

-- Lower standard of structure design

- !nsu_ffi(iient city parking areas such that public roadways are blocked for private
parking and loadingfunloading of cargoes

— Distribution of land use not related to the road network

{2) Land Use Criteria

In order to avoid conflict with the land use areas, truck terminal site location should
avoid areas designed for specific land uses such as industrial, institutional and high
density mixed use. Consequently, attention for site Iocatlon was focused on areas
designated as low density mixed use.

{3} Accesstbllaty Criteria

The major users of a truck terminal are outbound inter- c:ty truckers whe O-D ranges
are large. Without a truck: terminal, their less-than-truckload (LTL) mixed cargoes are
not only unprofitable from a trucking industry point of view, but also represent a loss
to the national economy since an empty truck takes up public road space and causes
wear on the road surface just as a loaded truck,

From the viewpoint of the road network, accessibility is defined in terms of the major
6-lane roadways,

From the viewpoint of other transport, accessibility to alrports and sea ports is desira-
bie since both are major originating nodes for the trucking industry. On the other hand,

too close a proximity represents a qonﬂict.

Consideration of access to railway terminals is problematic since the major railway cargo
termmals will be located within the high density mixed-use area of the central urbyan
area. Therefore by locating the terminal not in the central urban area traffic conflict

can be avoided.

Intermodat transfer is a possibility, and since the major functions of truck terminals are
for road transport, location near and with access to major roads is considered to be the
overriding determinant of terminal location,

{4}  Auvailability of Land

Although the terminal locations should be in low density land use areas, tand availability
can only be. confirmed by actual negotiation. The prices of land "are examined in
Chapter 5, however, it is recommended that the government initiate zoning restrictions

- and land acquisition at the earliest possible date in order to keep land vatugs from

becoming inflated. and to prevent the iarge fand parcels required for truck terminais
from disappearing from the market

Taking the above criteria into consideration, it can be proposed to locate main truck
terminals in Tg. Perak, Tandes and Waru areas and depot/sub-terminals in Sidotopo,
Gresik, Krian and Sidoarjo.

14.4.3 PUBLIC ROAD TRANSPORT AND TERMINAL PLANS_

CITY BUS DEVELOPMENT PLAN

{1} Future demand for buses

City bus services are operated only in Surabaya and mainly service the north-south
direction. In order to supplement the city bus transport, bemo (4-wheeled motor vehicle
with bench seat in the back for §-10 passengers) operates in the north-south and east-
west directions.

The average passenger-kms was estimated at 11,700 pass.-kms/veh./day for city bus and
750 pass.-kms/veh./day for bemo in 1982, The total traffic demand for these transport
means in Surabaya in 1982, amounited to 3,500,000 pass.-kms/day operated by 168 city
buses and 2,074 bemos. The all-day occupancy rate of city bus is more than 90% and
this is considered very high.

As residental and industrial areas develop twoards the outside of Surabayé in future, the
coverage of city bus, bemos and colt transport should also be expanded to cover the
whole of SMA. SMA is divided into three areas served by city bus (inside Surahaya bie-
tween Surabaya and SMA outside Surabaya, and inside SMA outside Surabaya). Accord-
ing to this division, the demand for the city bus, which is considered as a potential de-
mand, is shown in Table 14.4.6. Assuming that the travel characteristics of bus passen-
gers and the bus operating conditions are like those shown in Table 14.4.7, then the
requlred numbers of city buses to meet the potential demand were estimated and shown
in Table 14.4.8.

The service level and Capacit_y of the city buses cannot be improved by only providing
buses to meet the required demand, because it is much influenced by the development
level of the road network where the city buses operate, Even the recommended road
network in the year 2000 may not be abié to operate city buses in the conditions (head-

- way and number of routes) shown in Table 14.4.9. That is to say, it is considered that

the potentua! demands for city buses are too large, to be met by the acceptable road net-
wark development,

Especially inside Surabaya, the necessary density of bus service with respect to space
and time is ioc high and the streets in Surabaya in the year 2000 where farge buses can
operate are limited. It is therefore necessary that micro buses such as "Metra Mini”
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as cuirently operated in Jakarta, are introduced for the
areas whlch ¢an not ac
bus service by large buses, ’ Cept CIW

Naturally, the provision of the u'rban mass transit system contnbutes not only to th
£

reduction of the burden on bus transport but alse to improvement of ciy b
by the reduction in the total ur ban traffic on the roads v bus services

Table 14.4.6 CHTY BUS TF\!P GENERATION B\’ BLOCK CASE 6 IN THE YEAR
1990 & CASE 4 AND CASE 1IN THE YEAR 2000

(Ui Thousancl Person o |pslday)

Namne of Block ' : SMA
- S5BY autside Tolat
CASE No. | - YEAR " 8BY
CASES | 1990 ‘9282 | 784 1.003.6
SBY CASE 4 " 2000 7482 1149 8631
CASE 1 2000 1,1433 190.9 1,334.2
CASES | 1990 784 | 602 1386,
SmA CASE 4 Ta000 | 11 -
guiside SBY T o 149. 438 1588
CASE 1 2000 1909 . 529 15780

Table 14.4.7 ASSUNMPTION FOR ESTIMATING NO. OF BUSES REQUIRED |

SBY-SHA

Ingide SBY ) ) SMA outside
—— : ' outside SBY SBY
Average Route Length k 14 km 30 km | o

Large Bus: 50 pass. | l.arge Bus: 50 pass. | Micro Bus: 25 pass.
Micro Bus: 25 pass.

-Tyrne of buses operated
and Passenger load in
in the peak period

Average returning load ratio 60% 60% 60%
Scheduled speed 20 kmih 30 km/h 30 kn/h
pperauon factnrs of buses 20% 90% 00%
in ihe peak period .

Average trip length 7.1 km 176 km 100 km
of city bus passenger

Peak period ratio 20% 20% : 20%
(% per 2 hours) :

Table 14.4.8 ESTIMATED RESULT FOR CITY BUS OPERATION FOR CASE
4 ¥N THE YEAR 2000 (1) -

A

3| - nside SMA
inside SBY . SBY ouqude SBY sid h

Oparated Block

Micro Bus

Laipe. Bus
50,90 pass. ffre.

Large Bus . .
56.8 pass./fre.

Average passanger
98.6 pass./fre.

per frequency

Micro Bus
49.% pass./fre.

L e e ——— Jp— k)_.__...__wﬁ____-kf,____ P p—
CASE & N 2000 Large Bus 738 390 162

Number of buses Hicro Bus 0

requived )

{Possible combi- Large Bus 560

natfons of large Micro Bus 412

bus and mlcre bus)
Large Bus 379
Hicro Bus 629

Table 14.4.9 EXAMINATION OF CITY BUS OPERATION FOR CASE 4
IN THE YEAR 2000 (2)

s amtned Type of o, of Headua No. of
Service Avea Exgpen& Buges Buses ¢ o "}y Rotites
ase operared | requived §- i requined
2 i
Large bog L 138 3 F4\
Tnside SRY 1 ' 5 35
Micre Bus 9 - -
2 10
Large Rus 500 3 14
. 5 24
[ngide 83Y - 2. N 5
‘ . ' : 3 12
Micro Bus a2 5 30
10 39
R R 7
Large Bus 175 3 11
3 18
Laside sBY 3 ? 12
. . - 3 15
Micro Bus 619 4 10
. . : 10 60
é farvge Bus [ - -
Inside SHY 4 24
o ' Hiere Bus 1,280 3 3
. e 3 61
L £20
SBY SMA fd 2 7
§ oy SMA ts -
. autside - Large Bus 300 3 10
5HY = =
5 if
S SO S VAU S SO R
] :
. 3
Inside SMA tsi
nside SBY outside - Hicro Bus 152 5 3
: 10 10

{2) Operation Routes and Areas

Large buses are planned to be operated on major arterial and arterial streets and mlc:o
buses on arterial and collecjor streets of the secondary system in SMA. Bemo/colt oper-
ation i the central urban area will bring about a big increase in traffic volume, because
of the small transport capacity inspite of large traffic demand. Therefore, bemo/colt
should be banned in the central urban area during peak hours.

However at present bemolcolt services have an important role to support the public
large bus transport. In the future the private sector of transport will also have an im-

" portant role. In this sense, increase in transport capacity from bemo/colt to Micro Bus

shouid be promoted in the private sector of transport.

Except for the busy central urban area bemo/co!t are still an advantageous means of

public transport for areas requiring constant transport service but with a smaller traffic
demand. . Consequently, herno/cult transport is expected to operate to connect residen-
tial areas” with the actlvuty centres and -also to transport cornmuters from residential
area- to arterial streets and to stations of the urban mass transit: system, as a supple-
mentary transport means. :

Those who tive near the rallway stations in SMA outside Surdbaya w:[l prefer 1o use

the urban mass transit for commuting to Surabaya, but those who live in the fan shaped
.areas enclosed _l_]\,r radiat rail lines may prefer to use road transport up o stations on the

railway loop or directly enter the central urban’area, in this sense, bus routes of relative-
ly longer distance of about 20-25 kms should be operated in radial directions at a higher
schieduled speed for those hvmg in the fan shaped avea in order to realize easier access 1o
the central urban area.
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INTER-CITY BUS DEVELOPMENT PLAN

{1} Future PaSSenger Flows

Based on the estimated person trip O-D table for |nter-cuty transport, the O-D traffic
was consolidated to the zones with planned terniinals and the totals of arriving and
‘departing passengers at these terminals were estlmated for the year 2000. Results are
shown in Tabie 14.4.10. The total passengers using the terminals in Surabaya urban area
was estimated at 255,960 persons/day and this is about 4.5 times the 1982 total for
Joyoboyo and Jembatan Merah bus terminals.

The resulting passenger flows between the terminals were assigned to the most probable -

routes of inter-city transport which are extending from Surabaya in the major directions

to the south . {Surabaya-Malang), southwest (Surabaya-Maditm-Yogyakarta-Bandung.’

Jakart), northwest (Surabaya-Lamongan-Babat-Semarang-Jakarta) and southeast
{Surabaya-Pasuruan-Banyuwangi). The estimated passenger flows on these routes are
presented in Fig. 14.4.5,

Table 14.4.10 ESTIMATED PASSENGER TRAFFIC AT TERMINALS IN 2000

Zone Vo. Terminal Names Fofal of Arr. and Dep. Pass./day

7 Tandes 712,806
18 Gresik _ ' 2,780
22 Waru ' 183,154
24 Krian 12,772
25 Sidoarjo 8, 7.!'08
32 Hojok.erto 27,602
37 Lamongan 23,884
38 Babat ’ 10, B4
43 Bangkalan* ) Q

#Passengers bound for Madura were assuvimed to exchange buses
.at Tandes or Waru terminal for a city-Bus going to Bangkalan

terminal.

To Central Java
Jakarta
West Java

i msbat  Lamongan

sidoario

Mojokerto

To Central Java
Jakarta
Wast Java

- To Pasuruan
Frabolinggo

To Malang

Fig. 14.4.5 INTER-CITY BUS DEMAND BY ROUTE

-]
- ]
JR—
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{2)  Inter-City Bus Termlnal Plan .

Termmal locations in the Surabaya urban area were assumed in the zones of Waru and
Tandes for the purpose of traffic analys:s This will, however, cause intra-urban traific
to ahd from these two terminals to be concentrated to the south and west of the urban
area. In order to disperse such intra- -urban traffic it is desnabte to plan another terminal
in the east of the urban area. Furthermore, these three teriminals should be located near
the middie ring road in order to realize various .combinations of starting and ending

" terminals for the route operation.

More than 10,001
7,501 ~ 10,000
5,001 — 7,500
2,501 — 5,000

Less than 2,500



1444 NETWORK AND FACIL!T!ES p A
RAILWAYS LANS FOR URBAN

NUMBER OF- TRAIN A\.D ROLL!NG STOCK

{1) Passenger Tram

The operating plans for Urban leways is based on the sectlonar traff:c demand whtch
is shown in Table 13.7.2 and plans wete made ‘ori the’ assumption of ;1,800 passengors/
rain in peak period and 800 passengers/tram in off peak Denod The total number of
{rains operated in the peak’ holir are estimated and’ shawn in Table'14.4.11 and the total

number of rolling stock réqulred were calculdted corrés
- PU"dl“Q td this o eratm i
and are shown in Tabie 14 4. 12 9 8 plan

Table 14411 REOUiHED NUMBER OF TRAIN

TD_L'al No. of train_ (_)perata_d ! peak hour

Operation Route B “One-way - fiﬁ6:ﬁi§—"ff—”
- - e ' 1'999" C o000 | oabse 000
2. Benowo — Cubeng fﬂﬁiaoafjﬁ o NE i 3 2 : g
3. Benowo - Gubeng — Kalongpilang i 2 - 4 & o 9
4. Gresik ;;ubeng H_Rugkdt .: T o2 - . T iy B
5. Gresik —Taﬁdés_ _t _ o . . : = .. “.‘ & k ’4 
&. Wonokromo - Tg. ?erék . - -:: -  é b 'JLOI : .8: 'lOi:

Tetal 7 S BRI ..; o . : S 26 49

A2y Diesel_car'bpéfétioh (GEsY .-

Baba; - $eﬁowo . 1 ... s -
Babat — Qérmé. ) - _  B ¥

. ‘.Céxﬁel;_Tahde§ ‘ __.; : . A
Mojokerto - Krian @ .| 1 e
Kffan_—_Sranjang,_i” . N ZIz-Ji' o §

Table 14:4.12 REQUIRED ROLLING STOCK -

& TYpé:qfngr No.’ of L 'ENo.aaf {3_
Year. - . Electrlc Car Diese_l Car
- 199‘.).... C b Cang | " |
2000 | e o 56

NOTE: : 1) iifeéti've; Gpef'atioa\ féte' for "eJe'ct'ric cars is assumed -
at #85% -of rhe totdl. : : ) e

2} The composition of electric ‘dar’-train {1g B coaches 1n
~bgth 1990 and 2000, and that ‘of diesel cdr trdin dis 2

- coaches in 1990 and 4 f‘oac‘les in 2000.

{2} Freight Tréi’n :

= Number of frelght carsto be handled

“ln order to determme the yard reguiremnents of the irelght statton the number of
fnelght cars handied is estnmated for 2000 based on’ the standard loading weight by
the type. of fresght car:. Two types of freight cay, for oil (35 tonfveh,) and General
cargo {15 ton/veh. ), are tentatively selected. These are shown in Table 14.4.13.

Table 14.4.13 REQUIRED NUMBER OF FREIGHT CAR, 2000

L _ “Cargo to be. |y, of Rate of Vacant fTotal Ro. of
Name Vuf .l Type of handled 'Fre;.ghE Car car . | Freight car
Station Cargo (Eon/day) 3 (x 1.4} (x 2)
Benteag il - 1,747 - 50 o0 140
vther “580 39 55 110
Kalimas | other | 1,192 T S 222
Pasarturi| ~ Other’ :| - ‘501 33 : 46 92
Surabaya | ey S 5 S , 18
Gudang o L 0 -
Gubheng ) _Oflmr 15 - 10 - : . 14 : 28
Wonokromo Other . 50 . ) ) . K LY

L= Number of frelght tram arrwa!/depal tures :

The number of fre:ght tram ary Wdi/departure is estimated | based on the gross ton-
nage of frelght car (two types) and assumed train pay Ioad 01‘ 1 000 ton.

A mtai of 10 trains arrive and depart from Benteng and Kaitmas statlons but only 2

?tralns arrive and depart from' the other stations. These trains would be operated in
the off-peak hotirs of passcngm train and therefore operated within the track capa-
city for passenger trafﬁc :

:DEVELOPMENT PLAN

" The. raliway system currently operates with low Pffic:ency compared the avallable tacif-

jties, which were constructed many years earller ‘These facilities should be improved
and rearranged. And néw: facmlmes should also be introduced to meet the expected

future demand

_ (1) Future Raﬂway NBI_WOTk

The future railway sermce compnses short medaum and IOT\J d‘stance wstems The
short and mcdmm svstems are operated in SMA and GKS as a commuter service,

One ring raliway ime is ;ntroduced for the co;e of SMA. and added to the exrs{mq rail-

Ry netwark

{2} Modermzatlon o‘f Ranway T}ansportatron

it is most |mp0rtant for a ranlway service 1o accord wrth the future ngeds an‘ncmpated
by. the urban developrment anci this requires hig changes in conventional operation and

in railwav fac;litues

'-Track addttmr\ and ‘slevation, eléctrificaticn tele-communication, signaling and re-

arrangement/reloca‘ﬂon of ths fretght system are necessary components 10 attain an ef-

erctwe rarlwav system. :

— Consohdatton of frelght stdtlons

Far- effectwe transportatmn of general carges some minor handllng statlons such
as Pasarturi, Shy. Gokdang, Gubeng and Wonokromo are consolidated at Pasartun
stat:on :
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— Kalimas and Benteng station _ .
Kalimas station is located in the port area and will have a reduced function as a
freight station. The port siding is maintained and strengthened for marine transporta-
tion in some instance. Benteng station is used mainly for oil freight and the func-
tion remains for the time when the Surabaya port is improved for the handling of oil
products.

— Freight car marshalling yard (namely "‘Main Marshalling yard")

A big dermand for freight transportation from the port and industrial development
is expecied in the coastal area between Surabaya and Gresik. To facititate the de-
mand a freight car marshalling vard is planned in -Kardangar area (Between
Kandangan-Benowo station). The marshalling yard will have a function of transit
of freight cars arriving at and departing from the main yard and a marine transport-
ation centre, which is planned in the future port area as the substitute for. the
Kalimas facility. )

{3) New Transportation System

A new intermediate tre_msportatibn system is introduced between Wonokromo and
Ty. Perak using the existing track of the old steam tram.

The steam tram was operated between Karangpilang and Benteng until 1976, and ran
in a central reservation between dual road carriageways of JL. anonegoro JL. Pasar
Kembang and JL. Semarang.

Based on the passenger traffic forecast, some 18,000 person/one way in the peak hours
is expected. This demand is almost the maximum capacity of an inter-mediate trans-
portation systeni but the system is adaptable if the one-way demand in the peak hours
is less than about 10,000 persons. The items for discussion are’ summarized as follows:

— The new moda to he suitably adopted within the existing CBD,

— Limited right-of-way within the'median width.

— Almost same constructjon cost as existing railway system

— Difficulties caused by a new mode of operation compared with a railway system.

A new |nter mediate transportatuon system is tentatlue!y recommended in this study. and
is therefore subject to future study,

(4} Raﬂwav Elevation

More than 40 railway crossings are operated in the SMA and many traffic accadents and
inefficiencies ‘occur on major crossings, especially in the CBD area. In future major
stréets are planned at 2 km intervals and there is expected to be a big traffic demand
resulting in increased traffic jams and reduced efficiency.

The elevation of the railway will contribute to reduction of operating costs of vehicles
and saving of aceident costs at crossings and the opérating and maintenance costs of
crossings should be compared with the benefit of improvement in traffic safety.

Since ‘the benefit through the elevation is to relieve the road traffic jam and promo-

tion of desirable landuse, it is desirable that the project costs of elevation be shared by

the municipal government and the State Railway {PJKA).

The sharing I‘EIUO could be decuded based upon the amount of benefits to be recewed
upon each side and upon the existing fmancta! c:rcumstances ete. P

A “Coordlnation Board” comprising Kotamadya/Kabpatens, the State Railway, Bina

Marga, Cipta Karya, etc. should be established and this organization will aim ‘at main-
taining coordination among the authorities concerned. Furtheiore, -through this
organization, it would be possible to establish an appropriate and concrete cost-sharing
ratio.

FACILITY PLANNING -

(1) Track and Electrlfmatlon .

In general it is desirable that a railway section be doub!e tracked and electrified where
the traffic demand is more than 80 trains per day. From this criteria double tracking
and eEectrlflcatlon are planned for 1990 and 2000 as shown in-Fig. 14.4.5.

Benowo-Babat and Mo;okerto -Sepanjang sections- are forecast to have lower demands
compared with their route length, These sections are operated by small number of
diesel coaches (2-4 coaches) upto 2000, and will -be re- emmmed according to the de-
mand, Among these sections, Cerme- Benowo and Krian- Sepanjang with comparatively
big traffic demand should be re-examined shortly. The electrification of these two
sections should be studied in relation to the electrification for the whole sections

mentioned above.

Sidoarjo-Gempol section will also be opeérated by diesel car as a medium distance com-

" muter service. Sidoarjo-Tarik section should be rehabilitated as the division line between

Mojokerto and Pastiruan.

Au’toinatic Hilock system should be applied for the etectrified double tracking section.
For efectrified single track section tokenless block system is adopted if the station
intervals can be similar. Some limited aspects of operation are however anticipated and
glectrified sections such as Kandangan-Gresik and Waru-Sidoarjo should be examined

with a view to double tracking in the future study.

{2} Track Elevation

From the road traffic demand, promotion of area development and topographic condi-
tion, track elevation is introduced. The railway sections for track elevation are recom-
mended by stage as listed below:

Section Eength (Lni
Upto 1990 .
Kandangan-Gubeng-Waru 25
Tandes-Bulu-Waru "
Upto 2000

Sepanjang-Wonokromo g

{3) DNew Intermediate Transportation System

A new intermediate transportation is tentatively recommendead with a total length of
12 km and 12 new stations.

{4) - Facilities Releu_ran_t to the Commuter Traffic

Direct current and :altemating current have merits and demerits, For the commute
train operation the electrification by alternating current is adopted for the reasons
as follows: :

— A!tunat:ng current is adopted for the long distance railway tine {Nerth and South
fines, etc.)

— To avoid current change at the connection peint between the Ibng distance line and
the commuter: line.

— Ground facilities are cheaper than the direct current system,
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Fig. 14.4.6 TRACK AND ELECTRIFICATION PLAN

The size of unit coach used will be 20 m length and 3 m width. The composition of
electric car will be 8 cars comprising 2 four-coach units per train. The four-coach
units will comprise one motor car wrth drmng cab, 2 trailers, and one trailer with

' -driving cab

For diasel car composrtlon fewer diesel motor units is advanta_;eous for maintenance
reasons.” The basic composition of a diesel car train is 2 cars, one motor car and one’
trailer.

‘(5) Depot for Passenger Coach

For commiuter trains lncludmg long drstance commuter trams the:main depot is plan-
ned on the Waru-Gedangan line and a sub depot is also planned at Benowo for efficient
operaticns, The scale of both depots are 120,000 m? (52 train sets) for the main depot
and 30,000 m? (10 train sets) for the sub depot

(68} Work-shop

A new work shop is planned at the' maln depot and s0me 50 000 m® WI|| be required

for the daliy inspection and routine repalr of passenger coaches ((‘ommuterln'ledlum/

ong dlstance trarn)/freight cars and diesel cars.

Main Ime locomative overhauf is expected to be carrled out at Gamhrr Jakarta

; (7). Consolidated Base Frelghl Statlon '

" The' freight functlon of four. statlons Pasar T'uri Sur'abay'a Gudeng, Gubeng and

Wonokromo is conso!rdated m Pasartun statlon The Pasarturi station handles 150 cars/
day Wlth an area of 30 000 m? excludmg marshalllng vard
(8) Benteng and Kalr Mas Statlon

Benteng statron handles mamlv oil and this functron will be maintained by the time of ‘
improvmg the Surabaya port. The Kalimas fre!ght station is relocated in” Tandes, the

. hrnterland of expanded Surabaya port up “to 2000, and handies 230 cars/day with

90,000 m? |nc|udmg transfer marshalling yard. New frelght Ime (Smgle track) is con-
structed from around Tandes Statron with a length of 9 km.’

(9) Mam Mdrshalhng Yard

.A fre:gnt car marshallmg yard is Iocated on the North’ Ime between Kandangan and -

Benowo. The location is determined based on the location of the Surabaya port and
future industrial area along the coast.

The :handling capacity' is 750 cersfday with approximately 100,000 m® for stabling
tracks, arrival- departure tracks and sortlng tracks. The marshalling yard is planned as
a pian yard wrth non- automatrc operatlon

{10} Statlon Improvement

The' termlnal stations of Iong drstance trains are determmed to be Tandes Sepanjang
and Waru. New' statrons or 1mproved stations to accompany new line construction and
track e!euat_l_on are required, 9 new stations and 13- improved stations, are identified;

- New station:_ '
Gresik Lihe Lo Karangpriang
Rin;g_ Li_ne — Ngeg[lk Surawesih, Rungkut Bulu, Sumwrwelt leah Wetan,
) Tabanan )
South-Line = Kebo‘nagung
— Improved statron
: -North Lm_e_ — Benowo Kandangan Tandes, Pasartuu
- Gresik Line  — Gresik -
~ South Line = — Sepan}éog, Wonokro.mo,-Gubjeng, Soy. Kota
Mei_ang Line "= Sidoarj:o, BudUren, Gedangan, Waru
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DEVELOPMENT PROGRAMME

The development programme is prepared for railway sector by 1990 and 2000,

Up-to 1990

— Execution of railway master plan fdr SMA

-~ Establishment of Coordination Board

— Rehabilitation of Tg. Perak freight line

— Rehabilitation of Sidoarjo-Tarik section

— Coach depot rehabilitation at Sidotopo

— Construction of new ring (Western Ring sect.ion.}, phase-{

— Track elevation (Eastern Ring section), phase-|
tincluding connection of North Line and South Line)

— Electrification and communication system
— Construction and improvement of a stations on Eastern Ring, phase-|
— Development of station plazas of Eastern Ring, phase-|

— Land acquisition for future development of yard, depot, workshop
and new freight line from North Line, phase-t

— Purchase of coaches and diesel cars.

— New transportation system development

Unp-to 2000
— Abandonment of Kali Mas and Banteng freight lines

Double Track for Ring Line {Western section)

‘Track Elevation (phase-| J')

Emprovernent of station {phase-11)

— Development of station plaza {phase-11})

C_on:';truction of yard, depot and workshop {phase-1i}

!

Continuation of purchase of coaches and diesel cars.

14.4.5 SEAPORT DEVELOPMENT _PLAN

FORECAST OF PORT TRAFFIC _

The total port traffic in future was forecast based on the estimation, made by the
Feasibility Study Repbrt:* in 1982. However, the future economic growth factors em
ployed in the Feasibility Study Report® are a little lower than-those in this planning
study and accordingly, the future port traffic was revised in accordance with the factors
mentioned below, The results are giver in Table 14.4.14 and compared in Fig. 14.4.7.

"“Port of Surabay.a, Phase 2 Feasibility Study, 1982

Table 14.4.14 COMPARISON OF FUTURE PORT TRAFFIC

Economic Growth Estimated Traffic
Factors Source demand (10° toas/yr)
Feasibility Study Report 6.5 % p.a. Pelita TIIL 1990 : 190,329
: : (1980 -~ 2000) 2000 : 22,308
This Planning Study 6.89% p.a. Study Team 1996 : 10,714
(1980 - 2000) ; 2000 : 25,054
7.12% p.a !
(1980 - 1990)

Miliion
Tons

25.0

25

15

Feasibinty Study Report
1982

i

1965 1970 1975 980 1985 1990 1995 2000

Fig. 14.4.7 COMPARISON OF PORT TRAFFIC FORECASTS

The break-downs of the forecast future traffic whlch follow are therefore proportional
to those analysed in the Feasibility Study Report, but in qeneral other ratios and facters
used in the following figures are accepted by this Planning Study and are given in the
following figures and tables where relevant,
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Imports and outwards domestic tlafﬂc are ox
and mwards domestic trafflc as shown in T
expected 10 be found in the trades where.
bess developeci economy The break down’ b

pected to grow nore stronqiy than exports

a mature’ distribution centre is supplying a

4417, ¥ Products is showin in Tahle 144 16 and — T . .
i AT 1980 - 1990 2000
Fertiliser 542.5 467 303
T b! ] Wood. 233.7 611 1,303
able 4415 SEA PORT TRAFFIC FORECAST Covout 011 oo R e
Palm 041 58.4 171 481
Ctomie: "opo ton} aize, 3.3 0 1
S e —— . Agriulltnull ) :
_ o Year: 1930 190 2000 Produce 13.9 56 131
— ——— e b ] Salted Eish 14:4 32 - 57
Foreign : Other goods | 306.1 796 2,675
_-Iff,],orts o ; 2,131 4,797 : 10,.?128 Totai Inwards ] J.,ﬂ_22.8_ 2,402 B 75_._’}66\Q
: ; . . o . Year P o
EXP_Oft‘a‘: : o 849 1,411 - 3,001 ()uLunJ — © 1980 1990 - 2008
: R U R Bugar 3233 563 993
| tetal. . oo s sy -13,439 Rice _ “170.5 83 56
. ; T T T e e Faertilizer 17.9 16 17
Domestic Cement. 53.0° 21 22
\ . S ‘ . Nheat Flour . 77.7 124, 168
lowards ) 1,423 2,403 ’ 5,368 Sale 32.8 3R 34
" Qutvards : 1 '359 3 cn N ’ Build Lr_\g . :
it P che? 2,606 . 6,749 Materials 24,2 61 -172
—— ] — L - A Othér Goods 650.2 1,704 4,787
© - Total. R 2,782 . ‘5 807 - i :
S N e e Total. atuards 1,356.6 2,603 5,249
Foreign & Domestic _ _ . Total Domestic 2,781.4 ) 5,006 11,613
mports/Invazds . | 3,366 | 6,700 is,794
fxports/titwards 2,208 4,015 9,260
S oTotal b 5,362 | 10,714 25,054 L N
FUTURE CONTAINER TRAFFIC

able 14.4,15, The strunger growth is thus .

Table 14.4.17 FORECAlSTS. OF. INWARD AND OUTWARD
DDMESTIC TRAFFIC, 1980 - 2000

(Unit ' GO tons)

Table 14.4.16 FORECASTS OF FOREIGN

IMPORTS AND EXPORTS 1980-2000

(Unit: "000 tons)

e Year . .
TpOFEE—_ 1980 1530 2000
- Wheat 530.9 . 830 | 1,123
Sugar 24.5 . 52 56
Rice : 134.5 83 56
Ferviliser ' LY 71 22
Cement 29.4 i6 17
‘Project equip- I : :
rent 236.5 639 1,425
Iron and Steel '370.1 - 582 846
. Chemlcal Goods 126.4 399 1,004
Paper 79.6 33 30
Plastics 52.6 184 352
Malze 10.2 21 22
Sale - 5 O]
CKD +: spares 35.1 - 83 194
Sova ash 334 61 143
. Libricating il 33,2 i6 i1
Asphalt ’ 36,5 10 11
" Textiles 28.7 40 113
Soda beans 62,4 87 1.1'0
- Tapioca flour 4.3 . - -
Coke _ ‘26,0 10 4
Cocanut ‘61l 5 - 6
Other goods 212.4 1,070 4,689
" fTotal Emports |i-2,131.1 4,297 10,428
P - rear 1980 1990 2000
Holasses 178.9 156 .. . les.
By 7 166 11z
Copra Cake 278.7 ; . ol
Rice bran 171.¢6 je7 o4
' Goffee '25.3 56 -
Rubber 11,2 32 p
( 31 34
Malze 0.1 pouy
Vood 37.3 b
zriediCassava 145 : . 409
tapioca . T 4.
Otheit]“ “Gooda 146.8 "‘54 L 1'5‘19_
U NS N - . o
Total Fxports | .~ 849,4 L,411 » 3,011 .
- - D 439
~Total Foretpn [ 2,980.5 5,768 .. 13,

Cargo value density and fixed container hox rate are determinable efernents in calculat-
ing the future potential for conteiherisation traffic. There are in addition some un-
“knowiy factors in forcasting the growth of container tonnage and the'refo're the propor-
tion of contamelable cargo is determined from the experience of many international
ports as described i in the Masterplan, fhe forecast is shown in Table 14. 4 18.

FUTURE DEMAND FOR BERTH SPACE BY CARGO CATEGORY

The approach to the pre]imfnarv eétimation of demand for berth space is based on:

e the present situation of Surabaya port;
— present cargo handlmg rates and expected future development

- trafflc forecasts and

— expected future ship demand in terms of arrwai pattern, consngnment size and uessel
_ characteristics.

From this. |nf0rmat|0n the expected future demand for berthing space can be calculated
dlrectly The main measure of bertn demand used is vessel hours per year., :

Total Berth demand has oniy Iumted usefulness in. port planning purposes since d|f—
farent trafflcs have different characteristics and consequently vary in their berth and
other requtrements. The main _categories used in the following anafysns are as follows:
— overseas bulk traffic (liquid and sol:d}
-, overseas container and “Comb” shlps
e .overseas general cargo;
= domestlc bulk trafflc (!quld and sohd)
. domestic Roro and LoLo;
— -other.domestlc general cargo; and

- — Kali Mas port traffic

The berth space by cargo category is estimated and sUmma_rized in Table 14.4.19.
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Table 14.4.18 FORECAST OF CONTAINER TRAFFIC

KALI MAS PORT

Future Demand

Units (7 OOO tons) {1) :
Table 14. 4 20 shows the 1raff|c forecasts spht between Lokal vessels and perahus
Ttem 1979 1980 1990 12000
- ' ' Table 14.4.20 TRAFF!C FORECAST BY VESSEL TYPE OF KALI MAS PORT
Foreign Tratfic (Un:Lt ‘Percent)
Potentially -
conltainerisable . Actual | .
volume (*000 ; Vessel Type 1978 | 1979 1980 1990 2000
Lons) 743 805 2,278 7,032 i - - — :
: Lokal 46 50 . 51 58 58
pevcentage of ' 3 . .
above which is Motorised- Perahusf -29 32 35 .62 42
containerised Sailing Perahus 25 18 14 0 Q
. 12 17 80 . o0 I :
Containerised
volume {'080
tons) 83 137 1,822 6,329 The data shown ‘for the years 1978. 1979 and 1980 shnw that Loka! vessels are increas-
S £C ing their share of the traffic at about 2.5 percent per annum whlle motarised perahus
Domestic Traffic increase theirs at 3% per annum, Sailing perahus on the ‘other hand suffered a decrease
Potentially in traffic of 5.5 percent per annum. For farecasting purposes, the study team have as-
Eg?iﬁ;m{'féggble . . sumed that san{mg perahus activity would become neghglb!e by 1985 and that their share
“tons) 433 402 1,051 1,062 of the trade would be egually divided between Lokal vessels and motorised perahus.
' No_other cargo transfers have been assumed.
percentage of '
above which is (2) Capacity Reqmrement
containerised - - 8 45 Based on the current and forecasted vessel Iengths and the forecast vessel visits, the total
Containerised berthing length is estimated at 1494 M. in 1990 and 2658 M. in 2000. These are shown
volume (000 in Table 14.4.21.
tons) - - 84 1,224 . .
of which: ' : i : =
75 per cent Table 14.4.21 CAPACITY REQUIREMENT IN KALL MAS PORT
RoRo (1900 '
tons) - - .63 913 .-Add.itions_il Additional Berthing Length
25 per cent Vessel Visits Required (m)
Lolo ('0Q00 .
tons) - - 21 307 Year Lokal Perahus Lokal Perahus Total
1990 2,770 2,430 990 504 1,494
2000 4,869 5,180 11,650 1,008 2,658
Table 14.4.19 SUMMARY OF BERTH SPACE
T : No. of
. ety Year Ton Handling Rate Berth Hour Beveh Occupancy " Required Berth
Commodity T . {00at) . (93] . . 1. ) i .
\ 1990 2000 1990 2000 1990 2000 1990 2000 19990 2000
Kheat 830 1,123 550 550 1,509 2,042 17 23 1 1
Animal Feeds {(Copra- - ] : -
cake, Rice bran, Dried 618 1,013 - 300 300 2,060 3,377 74 39 Y i
cassava and Tapioca) : R .
Molasses ‘153 168 - - - = - - - -
En Pure Container 1,458 5,696 250 250 5,832 22,786 | 33 65 2 4
g Combo Cantainer .. 273 633 125 125 2. 4B4 5,604 -
= . . - . : . 76 86 & .19
Combo Non Container 569 2,119 15 15 37,933 141,267 : R ’
General Cargo 2799 1 2,737 - - | 66,800]. 105,500 | ‘o5 100 - & 12
Sub Tota? 5,702 -13,439_ 1,260 1 1,240 | 116,518 ° 780,034 - - 18 37
Fertilizer o 481 522 142 142 3,401 3,676 39 42 1 1
Cocanut, and Palm 011 244 - 593 75 75 3,253 7,907 Y, 45 1t 2
Ra/fo Berth 429 1,155, 300 300 L431] - 10,516 16 60 1 2
5 | General Cargo 2,112 4,561 - - }2s4,700] . 615,000 104 100 " 28 70
éf Combo Non Container 1,73% 2,784 ) 15 15 115,933 185,'600 102 . llf}l]= 13 21
A 1 sup Total 5,007 11,615 - - |7378,7181 . 822,699 - ~ I g6,
Total - 10,799 25,104 - - |495,036 1,100,733 |- . = - 62 i3 |
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PORT DEVELOPMENT PLAN
{1 PIannithonCept

Facility al‘locatidn is ';h_e mbst important p’la_m'iing item for port éétivities managefent
and operation, Among lthe _faCili_ties, quay allocation controls cargo handling efficie
Some alternatives on the port development are applied for this study.

-~ The north caastal corridor from Tg. Perak to Gresik is planned as an industrial zone
in this study. For thq future__pqr__t deyel(jpment_ a 1.km wide étrip from the existing
JI. Gresik is planned as the reservation area for port hinterland and industrial deve-
fopment. This is shownin Fig. 14.4.8, : B '

- Kali Mas Port is recommended to remain within the port development area instead
of relocation to Gresik, .~ . - . ' _

It was recommended in the Masterplan that the Kali Mas Port bé relocated to Gresik.
This is eventually an inefficient and uneconomical alternative considering cargo

movemients, and the fact that the major consumer area is in Surabaya.

ney. '

- The Naval Academy, which is. located within the future industrial corrodor, should
desirably be relocated when taking into consideration future land use requirements.
_The existing land space of the academy is advantageous for port development due to
the land requirements in the future port area, Continuation of this area as the site of
the Naval Academy will reduce the efficiency of port operations and an alternative
location of the academy is proposed o the west coast of Kamal,'facing oh to the
Madura Strait, ' :

— The east end of Jamirud quay should be re-zoned and allo_c.ated to the area for the
forry -(Surabaya-Kamal) extension, The ‘area to he rearranged is' shown in Fig. 14.4.8.

(2} Port :Dé\.;elopmen_'.c‘ Pl'an_ |

Based on the 'fal::.i‘lities req_uir‘.ement estimated in the previous sectipr_ls 3} and 4}, the port
developments arg scheduled in Table. 1{174.22. The Masterptan conducted in 1981 should
be reviewed for the major alt_ernéitive concept proposed in this study.
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Table 14.4.22 SEA PORT DEVELOPMENT PLAN ' Table 14.4.24 AIRPORT FACILITY DEVELOPMENT

Term . - Facilities to be constructed _ . _ Faellity Kxisting Phase 1. Phase 1
L e e e e et _ : : . {1950} {2000)
Up—~to 1990 ' - Rehablllratlon of Berlian quay wu.h ' Strip Runway . bi:gwfecisf_-nn Precision 4pp.. -
# 1
10¢1d1ngltmloadlng eqmupment. . o N [3.720 m = 390 m
; ; i i 1,600 m 60 m - -
~ 2 container berths with handling equip- Ruaway 3,000 m x 60 m ;3,600 m 60 m ,
ment. : ' : : Taxiway Parallel Parailel taxiway -
: ; ' : “taxiway Aw = 23 m) with
-i19 dinter-island berths, “| {w = 23m) with |6 perpendicular
SN AU . : I 5 perpeadicular| exit
. L, . . exit
Up—-to 2000 - 2 container berths with handling equip- s -
ment. - Apron 320 m x 100 m | 4 stands : 3 added
. ) ) added for stands for
= i : 1 ~10 or . =10 A-300
~ 52 inter—-island berths : ) i DE o o
A-300
~ 14 foreign berths : Passenger o, 5
: Terminal 17,300 ) 26,700
- 1 Ro/Ro berth ‘ Bul ldtag :
- 2 Bulk berths with 1oad1ng/unload1ng ' Czi‘l"go-Termirlal 3,000 & 6,000 m’
equipment Building : ]
i = Reclamation (100 Million m3) Administration 1,000 m* 1,300 n°
: Building
. VIP Building : 490 m2 -
14.4.6 AIRPORT DEVELOPMENT PLAN B _ : Carpark : 610 lots ?;;griiiesd by
. Nav-aids NDB . TLS CAT-1T -
GENERAL _ ) . . _ (LLZ, CP, MM,
: : ) : M) NDB,ASR
Surabaya Juanda Airport serves not only SMA but also East Java and is formulated _ ) ' .
within the airline system in Indonesia. : Power Supply 2,500 KVA 4,600 KV
. 3 3 3
" : e Water Supply 2,000 m’/day 3,200 o /day 6,600 m” /day
in November, 1979 "MASTERPLAN AND FIRST PHASE PRELIMINARY DESIGN SR
for Surabaya-Juanda Airport (“The Masterplan®’) was executed by the Directorate Fire Fighting Category-§ -

General of Air Communication, Minisiry of Transport, Communication and Toutism. ‘
The Masterptan was the source of reference in this study and the relevant extracts

i lowi . : .
are used in the following paragraphs ' 14.4.7 FERRY TERMINAL DEVELOPMENT PLAN
TRAFFIC FORECAST

The Maslerpian forecast future passenger, freight and mail traffic, and also considered
aircraft movements, at peak traffic and average daily traffic for design purposes.

FORECAST OF FERRY TRAFFIC

Passenger and cargo were forecast separately, based on the esnmated linear regression
equations derived from the past data.

The forecast of future traffic is shown'in Table 14.4.23.
Passenger Traffic {Annual}

From Surabaya to Kamal

. . Yy = 8.379 X —16,391

T, Year : : From Kamal to Surabaya
Traffic - Unit 1990 _ 2000 Y, =Y,

Table 14.4.23 FUTURE AIRPORT TRAFFIC DEMAND

~where: Y = Number of passengers (1,000 persons)

Passehger No 2,410,000 5,130,000

' . : _ i _ X = Number of employed persans in GKS (1,000 persons)
Freight Ton 14,500 - 27,900 ' :
Mail Ton - 1,000 . 2,100 Cargd Traffic: {Annual)

From Surabaya to Kamal
©Y, = 0.4285 X -—-8127

: : From Kamal _td Surabaya
FACILITIES PLANNING _ : Y, = 0.429Y,

Based on the future traffic demand, major airport facilities were planned up to 2000 where: Y = Cargo volumes {1,000 ton)

and these are listed in Table 14.4.24-and shown in Fig. 14,4.9. _ ? X = Number of employed persons in GKS (1,000 persons)

The resulting future estlmated are shown in Tabie 14.4.25,
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Fig. 14.4.9 -DEVELOPMENT PLAN OF JUANDA AIRPORT

FACILITIES PLANNING

— Vehicle Demand by Vehicle Slze

Based on the existing data’ of vehlcles the number of vehicles by size is estimated
for facilities planning and T_abie 14.4.96 shows the number of vehicles estimated.
Table 14.4.27 show:_; _the numbers converted to equivalent trucks,

Ferry Boat am:l Berth Reqmrement
To meet the- future traffic demand it is necessary to use 3 2000 GT ferry boat
This estlmate is made based on the following conditons:

- One round tnp 60 minutes

(melud;ng !oadtng/un Ioadmg) o
— Operatlon hours of ferrv _ 24 hours

‘As a result, 2 berths for 2000 GT ferries are’ requ:red for each side in 1990 and
an additional 2 berths in 2000 as shown in, Hg 14 4.10.

These areas are requnred in both Surabaya and Kamal. The exrstmg port arga must be
re- arranged in ‘order to produce the space for the ferry facilities and the alternatwe

-.Iocatlon is shown in Fig 14 4.8,

FERRY DEVELOPMENT PROGRAM

. Based on the estlmated faCIlltieS capacity, a development plan is determmed and shown
" below. :

Up to 1980
- Development of four ferry berths in total and terminal facilities

— Pur_chase of two 2000 GT ferry boats

Up to 2000

— ‘Development of addrtlonal four ferry berths

— Purchase of additional two 2000 GT ferry boats

Passenger Terminai

Arproxirﬁately 4,400 m* i
stration offices of the passenger termmal

Parking Area _

Parking area of approxlmatpiy 15 000 m? is requrre

ing.

The-feasibility study for the ferry facilities plan should be executed as soon as possible.

s requ:red for the’ wamng room tICkEt booth and admrnr~

d for vehicles waiting before load-
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© Table 14.4.25

FORECAST OF FERRY TRAFFIC
( Unit: '000 persons, '000 ton)
T Year 1980 1990 2000
LT
Arrived 4,802 12,224 22,997
Passenger | pooarted 4,802 12,224 22,997
Totat 9,604 24,448 45,994
Unlecaded 112 279 515
| Cargo Loaded 262 651 1;202
Total 374 930 1,717
Table 14.4.26 VEHICLE: DEMAND BY VEMICLE SIZE
Year 1980 1990 2000
Trucks 325,680 809,228 1,494,150
Vehicle | o 11 size | 146,320 363,566 671,285
Total 472,000 1,172,794 2,165,435
Table 14.4.27 CONVERTED TRUCK DEMAND
. Year 1980 1990 - - 2000
Number of Trick/Year 423,227 1,051,605 1,941,673
Number of Truck/day 1,160 2,881 5,320

Note: Conversion factor from small vehicle to big vehicle

is

1.5.

(Cenverted truci)
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14.5 FHVER

14,5.1 PLANNING (‘ONSIDERAT!ON

GENERAL

The investment for the dramage system the most fundamenta! and lmportant infrast-
ruciure for urban development, has 1agged far behmd the development process of the
cities and urban areas and a very severe drarnage problem is.evident,

The end result |equrred for future dramage work is to produce a good en\nronmentai .

condition and urban amen\w ‘and 1o realize this target the following key ttems for
waterway planning are adopted for thlS Study.

— Waterway allgrlments to promote the layout of urban unit/blocks, especially in the

low l\/mg coastal area,

unoff from the urban area to be carried as swiftly as possihle to the sea.

— System to be operated by gravrty wherever possible to avoid operational problems

and to reduce costs.
-~ Waterway capauty to n_te_et'future detlelopment;
— brrigation canals 1o be conver-ted ‘fo drainage canals with 'urbenizetion.

BASIC CONDITIONS FOR PLANNlNG

The hasic elements for the lnltlal clesrgn ‘of the drainage facilities are refered to in the
previous reports conducted in the study area, and are:

{1} - Design Storm FreQPéh’cy _
" 2Q year

Surabaya/Wonokroma River |
Mas river, Kedurus river. 10.year
Secondary cena‘i/river ' 5 year

{2) Rainfall Intens:ty

The rainfall intensity used in the feasrbr!rty study on Surabaya Rlver Improvement
Project is applred tor this Study.

The rational method is used forrun: off estimation m this Study and the €0 effruents'

used are as follows

Land-use _ Itun—off Gov_efficiettt
Commereial/Public Building Area _ 0.8
Ceuntral lfrban Housing Area S O.ti _
Industrial/Warehouse Area S : 0.5
Village. Housing Area ' ' 0.4
Milttary Area 0.4

0.1

Forestry/Open Space

{3) - T|o‘a! Inﬂuence

Based on the preilmlnary study repor
provament Project, June 1978, oniy th

Study.

ton the Extensron of Kah Surdbaya Rwer -
e folfowmg data is. available and is used for thrs -

'Speciefic Tide levels {Surabaya Harbour: 1913-1930)

Level ' COIMS (m) o ()

SHVP {m)
Highes,s: tide oi teeord i :
(HHW) o +3,22 +’1_.7£. _ +0,52
SHYP-datum +2.70 1,22 R
Most frequent:'_high't-i'de ' ,. : - : . |
RGN _ $2.13  +0.65 -0.57
Mean tide (CW) +1.48 -0 -1.22
Most frequent low tide (GLW}H}_SS . =0.060 ' -1.82 .
WS “datum o -1.48 - ~2.70
Lowest btide on record (LLW)_ -0.02 -1.50 =272

| {4 Hvdraullc Desrgn

Manmnqs formula is adopted to exdinine structure size with roughness co- effr(‘rent of
0_.015 for concrete pipe and 0.025 fo_r Tined apen channgl.

14'.5.2 'WATERWAY PLANNING

- TIDAL WATERWAY

In Surabaya and Sldoario the canals are located in the low ivmq ares and the height of
the boundary between flshpond (salt pond) and rice field is around SHVP +0.00, There-
fore, all canals are under tidal influence. For future urbanization these low areas should
be maintained from habitual sea water inundation. :

In Sldoarlo |rrigatlon and drernage canals are clearly separated and the lrngatlon canals
should be maintained for thier present function in the meantime. The dramaga canals
will be rmproved in accordance with the urban expansnon

: Among the alternatlves available to avord the tl(lal effects, the alternative of global flood’

control tS app'ned for the Study The concepts of the global ﬂood control are:

— ln arder to reduce the peak flood discharge, fetardmg ponds are provrc!ed along the
cenal

— In order 10 protect from salt water intrusion at hrgh tide, retarding ponds are also
planned outsrde the sea dlke :

Applvmg thrs alternative, the canal. size can be reduced and provrded with a low canal
bank to allow drainage of the surrounding surface water. The retarding pond aleng the
canal will also pro\nde the community park and recreational area for the nearby resi-

dents

The retarding basm aiong the canals can be a maximum ot b ‘ha, according to the pro-

" gress of urbanrzatron

The dralnage system in SMA is shown | in Fig. 14.5.1, and the'scale of the ‘canal facilities

-are caluculated as follows: -

— Canal width: 20 - 650 m at the sea dike

- Reterdihgﬁba'sin: '
along the canal:
outside the sea dike:

1 ha. — 6 ha.
3.5.ha: — 14 ha.
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fis 14.5.1 DRAINAGE D;VELQPMENT PLAN IN SMA

SMA BOUNDARY -

eesss DRAINAGE BOUNDARY

RIVER / DRAINAGE CANAL.
'EXISTING RETERDING POND
'PLANNED RETERDING POND'

PLANNED SEA DIKE

e

EXISTING SEA DIKE




The outside [etarding I)asm is located out S|de of the sca. “diké, but where. th
available space for.the basin these miust be msmle the dike, ere is no

the Mas river, l)ut revetment and dredging works are requrrecl

EDURUS RIVER BASIN

The Kedurus river is. a, branch nver of the Surab
merging point is controlled at +3.8: m by the Jaglr
desired to attain grawty watel flow and consequen
tion in every ralny season.

aya river and the water level at the
dam. Flefenng 10 the past study it is
tly there |s a long penod of inunda-

After review, an alternatlve method to resoive the rnundatron by anew additonal water-
way and a retardlng basrn on the Kedurus main river ate proposed

- New drainage canal prov:ded on the slope of the Gunungsan hill with drrect outlet to
the Surabaya river. .

— Retarding basm provided on the extstmg Kedurus nver to cut the peak of the run-off,

then discharge water to the Surabaya river through the existing river course. Asyphon
is used at the crossing potnt of the new addltonal canal ad;acent Jb. Gunungsan

The scale of these river facmttes are calculated as follows

— New canal ‘ Wldth' R 18 = 55_ m
Depth S . 2m.
— Main river: . Width - . 14 - 70m
. Depth oo : 2m .
- Syphon 3@ {4.0 m x20m}).
' Retarding basin 113 ha

The size of the waterway outlet from the retardmg bastn can be maintained as the
existing canal, since the upstream of the basm should be expanded to around 70 m in
width. The inundation area can be reduced to about 1/10th of therecorded inundation
area. The water in the retarding basin is planned to flow by gravity,

LAMONG RIVER

The Lamong river mundates at the lower reaches of Cerme and has less |nfluence to the
development of SMA. No rmprovement ~work Is. planned for the Lamonig river before
2000. The Lamong dam prolect planned upstream of the basin however is recommended
to be executed excluswe of the SMA development prolects :

DRAlNAGE SYSTEM N GRESIK AND KAMAL

lnundat[on also occurs in every ramy season in the ¢8D of Gre5|k Exrstrng secondary/
tenary system should be well mamtained and plans inade to expand the size of the

canals.
It is necessary to introduce 'a new drainage canal systern 50 as'10 enclose the expanding
city ‘area and future antrcrpated development as shown in Fig.. 14 5. 1.

ln Kamal less :nfluence is expected on the exrstlng secondary canal system cons:derrng
future urban development and consequently only tertlary oanals are to be developed.

1453 DRAINAGE DEVELOPMENT PROGRAMME

DEVELOPMENT PLAN _
Many of the proposals are related to current dramage problems ancl the countermeasures

to be taken are;

— Strengthen the Canal Main tenance Work -
Dredglng and._c'leanin'g‘ work - for existing canals sh
possible to rehabilitate their function. -

It is niot necessary to widen

ould be undertaken. as soon as’

- Settmg up the Control Systemn for Water Flow

‘A "Coordination Board” for global water flow control should be establrshed to take
countermeasures for the whole system, and waterways from the upstrearn to the river
mouth shouid be planned as one unit. Factors to be cor*stdered |nclude flood water .
control, systematic water gate operation in the rainy seagson, and water usage lirriga-
tion, domestic and industrial water including flushing vvaterl in the dry season.

Penganan (|nclud|ng Brantas office) and. Kotamadya/l(abpaten are to be members of
the - Board, and . the organrzatron should -be estab!rshed srmrlar to the Jakarta Flood

: eontrol prolect office as shown in F:g 14 5 2

Kotamadya/l(abupaten wilf play a role of mamtenance/operatron for all secondary

drainage/irrigation systems in each jurisdiction.

The major function of the Board will be: -

- Set: up the organiiation' for coordination

— Establ:shment of a development plan and melementation schedule :

-— Estabhsh a communlcatlon network for flood control in the wet season, and Water
) supply |n the dry season : :

- Productlon of nver canal faullty standard _

— Set-up regulatlons an the control and 1pprova| of a canal crossmg structure, required
by tHe third sector or prlvate use.

In relation” with the perm!ssmn for river/canal crossing structure ‘a permlt system and

: requlred standards should be made considering that- present inundation is: partially

caused by the emstmg orossmg structures constructed freely by public and prlvate
bodles .

— Convers:on lrngatron Canal to Dralnage Canal

EXIsting |rriqatlon canals are controlled by Penga:ran at th|s time. Wlth urbanrzation

the canals should be converted 10 dralnage cinals by deepenmo the bed and increas-
ing the wrdth -At-some time when the |rr|gatton area is well reduced, the administ-
ration of those canals should be transferred to the local government For the short
term programme the land: requlred for future drainage canals should be obtalned as
frequently as budgetry condttrons permlt :

- Constructions of ‘the Malntenance_ Road _
For canal cleaning and maintenance, access space for this work is indispensable and
a maintenance' road for each ‘canal should be coristfucted. The concept of aright-of-
" way for the public will be promoted; and fences should be provided on the both sides
af canal banKs to denote right-of-way. and prevent illegal occupants.. The standard of
the mdmtenance road will be authorized by the Coordination Board. In this Study a
4 m road width on one side- of the canal and 2 m green beit on both sides is adopted
for the secondary waterways. .

— Implementation of Feasibility Study
At first a feasibility study on improvements to the drainage system in SMA shall be
" made ‘and study sub}ects to be included in the feasibility study are:

'.Geograph:caE map in SMA
This’ mtght be macle separately for the feasrblllty study

- Implementatron programme based on the feasaballty study and priorities determined
. Operatron and communication system
" River and canal faCIlltleS standard proposal

. Staff Tralntng
Engineer and operator WI|| be rncluded in the trarnmg programme to promofe plan-

ning and operatlon capatnllty
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Fig. 14.5.2 STRUCTURAL ORGANIZATION

JAKARTA DRAINAGE AND FLOOD CONTROL PROJECT

DEVELOPMENT PROGRAMME |

The highest priority will _be given to these items which solve the existing inundation and’
those which will accompany new developments expected in SMA. The programmes for
1990 and 2000 are prepared as shown below:

Upto 1990

Establishment of “Coordination Board“

!

Implementation of feasibilit.y stﬂdy

" Dredging and cleaning of canals

— Land acquisition and compensation for future cangl development .

_ Development and improvement of canals and facilities for new urban development

Upto 2000
— Dredging and cleaning of canals
_ Land acquisition and compensation

— Development and improvement of canals and facilities
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14.6 Urit;iﬁe&s:
14.6.1 WATER SUPPLY

FUTURE WATER NEEDS

Future population in SMA is foreoasted to be approximately- twice that of the present
time and also the spatial development of urban areas results in a bigger water demand i
total. A negative’ infiuence is the serious lnadequacres in water supply due to few:;
avar!ame water sources and the |nbaiance in water use between urban water use and
rrrrgatlon water use.

Future water demand is estimated by sector {| e resrdentral mdustrral commercial and
sociall, :

{1 Resrdentral Water

Residentail water demand is cons:dered to:be rather conservatwe under the present
severe water supply situation. The estimate is made ta aim at an equ:tv in the spatial
service to SMA rather than an up-grading of service level in the exrstmg service areas.
The future water supply for the res:denttal sector is shown in Table 14.6.1. .

Table 14 6.1 RESIDENTIAL WATER SUPPLY

(2) lrtdtlstnal‘Watér _ .

Industrlal water is estlmated based on the consumptlon per capita per dw In 1976 the .
consumptlon was high - at around 300 Q/empiovee/dav This has decreased to 72 Y/
employee!dav in 1980. The future unit consumption is assumed to be 200 L/employee/
day in 1990 and 500 2/employee/day in 2000. The port water demand is based on the
future cargo handling volume.

.(3] ‘Social Water

Socral Water is estlmaled m relatron with the population growth in SMA

(4}  Commercial Water

Commercial water is forecast hased on the tertiary. sector of GRDP.

(5) Desrgn Factor

To estrmate the water |ntake volume the peak factor, water losses in the drstnbutron
system, and losses at the purification plant and transmission system are assumed to be:
Ave ‘Day Demand -

-~ factor - 0.4
Peak factor = Max. Day Demand =08

= Water loss in dlstnbutlon system:
m_1990. 15% -
in 2000: '10%

Service. Scrvice Leve].: I3 ~Service Volume . : - )
T ; . SRS (2fcapitalday) - Losses in purification plant
Year * Piped. Vendor Piped Vendor ' . and transrnission syster_n:_-S% .
I . s The future water demand is si\own in Table 14.6.2.
1980 10.9 1 23.4 - 219 20 - :
1990 40 20 ' 220 - 20 1n.1990a total of 9.6 m*/sec and 23 8 m* fsec in 2000 is needed for SMA, Therefore
2000 _ 70 . 10 220 20 and additional-1.9-m> fsec: and 16.1 m* /sec are required in 1990 and 2000 hence new
: - water sources must be developed bv 1990.
Tabie 14.6.2 FUTURE WATER DEMAND I[N SMA
; Sy ‘ Max: Day Distribution Volume e - Total Demend
Ave. Day - - T Max. Day - —
. Denand 2y (133{2)=(3) {4) (5)=(3}:(&). Water :
ear - ] . “(mfdayy ‘fntake - ,i.‘ot_i ot
' Peak " Max. bay- Water Max. Day Volume 'f) e
(m3.l'day_). Factor penand Loss Distribution £5) x 1.08 {m3/sec) .(m:"lse(‘)
: : U Volume {w3/day) - '
1990 | - 521,280 0.8 651,600 0.85 766,600 sg.:s,'ooe_ N 9.6 - 7.0%= 1.9
. 2000 1,372,306 4 0.8 | 1,715,380 0.9 1,906,000 | 2,059,000 23.8 235 - 7.7% to.1
& Available water calculated in Fable 4.6.3:
BREAKDOWN BY SECTOR v,
. ) : . . ) Unive fdav |
. o - -. - o R . Service Volume N - o : '
; - ice Level - Domestic - Industrial -
Yed I ,’:, s Total —Set'v ff_:_iv_e;__;.r_,.(.’l!_fﬂ,i_f fday) - Fiped - Social [Commercinl Toral
edr. | S E ‘Pipad .- c Piped . e ia fr . .
‘ Population wm ) Pip.ed .‘Je_ndor Water Ven.dor Inelus,t rial Prn:'t
agn .| 2,905,414 | 10.9% maz | ue |2 - .- - - ol - -
e TCPics L o : . e ol 16,746 | 61,606 | 2,241 {.33,919 | 38,349 5»1,230
1990 4,186,574 40 20 _'72‘20 5 20 368,419 1 145 : -’4 : . .3r 2
et Sl A T : Ca0- | 957,382} 12,230 ] 292,385 | 3,592 | 49,584 [ 72,122 11,372,304
2004 6,110,364 - 70 1w | e ( M . 9 : {
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Table 14.6.3 shows the water demand by service area in SMA. In 1980 ah additional
1.7 m*/sec in Surabaya and Sidoarjo, and 0.2 m*/sec in Kamal will be required. For
Gresik 50 &/sec by 1985 and 198 ®/sec by 1990 are scheduled to be transraitted from
Surabaya. The transmission project for 50 leec is under constructton and that for 198
fsec in order to meet the total domestic demand of 632 Q/sec in 1990.

In 2000 an additional 12.6 m /sec in Surabaya and Sidoarjo, 2.8 m3/¢ec in Gresik and
0.7 m?/sec in Kamal will be 1'equired over the existing supply Industrial water demand
is estimated to total 81,700 m*/day in 1990 and 406,000 m /day in 2000 respective-
ly. 1f some of the industries to be located near the coast could use salt water, the service
level for domestic use could increased.

DEVELOPMENT OF WATER SOURCES

(1) Available water sources by 1990

The water develdpment plan made by each PDAM is reviewed and inueétigat:ed; Kamal
will be supplied in 1983 at 30 £/sec from Tangkal plant. Available water sources up to
1990 are shown in Table 14.6.4. A total of 7.7 m? fsec will be available for SMA,

PDAM Surabaya plans the water development of 8.06 m* /sec total including Umblan
spring and some 6.5 m> fsec is defined as future available water sources. The Surabaya
river water source is not expanded due to the limited water flow'in the river,

{2} New water Sources Development

The additional water demand of 1.9 m’ fsec in 1990 and 16.1 m> /sec in 2000 required

as described in the previous section, and to meet this demand the available water sources
are reviewed.

Brantas river (Surabaya river) has low development potential due to the previous deve-
topment of the river, Sala rivér has been developed only in its upper reaches, and.there-
fore the Sala has big development potential. Lamong river is not expected to be a water

supply source for SMA due to the small water potential and the several shortage of ,

irrigation water in the basin.

The drainage water from the irrigation system in the Brantas Delta Sidoarjo is also
considered as a possibile urban water source, but it is possible that_aciverse effects may
occur as water which flows to the sea, whether as groundwater or in the surface chan-
nets, maintains a balance with the saline water in the coastal area. Any reduction of the
fresh water flow through the system woutd alter this balance causing a fuither intrusion
of salme water and possibly convertm productive sawah to salt marsh.

The result of urbanization in the agricutture area of Surabaya and Sidoarjo is also con-
sidered to be a potemla! source of water supply. The surplus water from this source is
estimated to be 6 m> fsec in 2000. These sources are summartzed in Table 14.6.5.

Table 14.6.4 POSSIBLE WATER AVAILABILITY

(Unit:

Llzec.)
ExistIng Possible Water
Source/System Availahle Water | availabilicy
(1982) (by 1990}
Toman Spriung 21t ©2kL
Umbulan $pring 100 150
E 1
Umbulan New Spring - 3,000 )
Ngagel - 1 1,000 1,008
2 Ngagel - 1 1,000 1,000
R . o —
E Ngagel - TLI 1,000 i 1,000
2 T )
Mini Plant Dev010pmeut - - 100
Resource Deveiupm&nt - lOD a
‘Iudustrial Water from 7
7
SurabayafMag River 700 . o
Sub-total 4,011 7,261
Suci Spring 10 10
Surgbhaya River water 4. 7T -
:E for Cemen Gresik, 100 300
@ and Petrokimia :
¥ Sub-total _ 3o 30
o N-5 System 95.5% 93.5
o —_
’3’ NE-SW System 18 15
2 —
@ | Subltoral 113.5 1135
Kamal - a0 3)
Total 45,4355 3,714.5
Nore: 1) New Umbulan Spring assumed to be available by 199%0,

2} dNew development by PDAM SURABAYA by. 1935.

3) Water supply for Kamal to be started in 1983,

Table 14.6.3 WATER DEMAND BY SERVICE AREA

Diseribution " Max. Day i Regquired Warer Volume
Cap Distribucion Volune ’ o |
tm3/day) {m3/day) 1990 2000
Max. Day Water Max. Day Water
] : Distribution Séurce Distribution Source
service 1982 1450 1290 .2090- Volume Volume ‘“.
Area ’ (m3/day) (m3/sec) (e3/day) (m3/sac)
Surabaya _ 511,300 ] 1,122,600
! 355 800 538,200 {— it 132,000 1.7 1,005,700 12.6
Sidoarjo ' 158,900 - 421,900 :
Gresik 24, 800 75,400 75,400 300,500 0 0 225,100 2.8
Kamalk S 2,400 21,000 61,600° 18,600 0.2 59,200 0.7
Tatal 354,600 616,000 766,600 1,906,000 150,600 1.9 1,290,000 16.1
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Ta'bteje_.s.s_ WATER SOURCE DEVELOPMENT

Lo Undtra/gec, |

_'l'late‘f‘ So_ur'cé o " Expected Developnent ANGKALAN
Sala river 10 .
> Surplué 'irr'iga_tion wai.er ir13 ’ : : R
Surabaya ‘and Sidoarjo . - e
) Spfillg watet: fl.n;Bangkalan S . 0.15
Total . o 16.1

Water development except for |rr|gahon purposes in the Brantas basin is expected to be
used for the' dilution and flushrng of the urban canals; especially 'in. Surabaya, in
stitabava existing’ flushlng water: of 19-44m /sec is provrded through ‘Surabaya river -
in the dry seéason and this- water volume intake i$ mamtamed Ain this:Study. The canals
to be flushed wili however increase with urban. expansion and more water will hbe
requured for this purpose

WATER DiSTRIBUTlON PLAN

By 1990 water to be developed from the Sala Rlver will not yet be avarlable tor SNIA

due 1o the constructlon period of new watet reservorrs and the surplus irrigation water is

therefore the only available water source. The surplus |rngatron water of 1 75 m? fsec is

© diverted into the’ Surabaya river ‘and -is suppl:ed for new developmem area and sub-
service level area’in Surabava Sldoarjo and Gresik. A new pur:flcation blant is located in -

Waru near Surabava river as shown in Flg 14.6.1. :

In Bangkalan a’ water ‘source of ohlv 0.5 n13/sec fro'm 4-springs is available compared
with the demand of 0 2m? fseciin 1990, The service level by 1990 is below target. Full
service’ ‘is however attained’ from the Sala river by means of a submerged pipeline
planned between Kamal and Gresrk betore 2000 :

WATER DEVELOPMENT PLAN

The watar supply to the future- SMA is lrmlted and further development of water
Sources in an urgent subject. For th|s subject recommendations are descnbed as follows

{1} Coord:natlon on Water Usage

Urban water needs have only been consrdered in aminor role in the past water develop- :

ment projects For future water’ development programmes, water’ usage between agri- /—
culture use and urban use should be considered in more equal terims’ and urban water

needs must be lncorporated into’ water development plans

» (

B _/
Water flow controi is also an |nd:spensable aspect to ensure correct water supply 1o " LEGEND : '
water user sectors. This is an- |mportant role of the "Coo*dlnatlon Board” which is : . WATER INTAKE .
which i is recomrnended in the rivér study of ﬂ'IES report B S : . B PURIEICATION PLANT
o . . . mEmsam TRANSMISSION PIPE LINE (1990}
_l'2) ' Promotron of Further Development of Water Sources T : - | wmwes’ - TRANSMISSION PIPE LINE {2000)
@ WATER RESERVOIR -

Water sources (surface ‘spring, - ground waterl are to be. further deveioped and the

planned watea reservmrs must be re- exammed to raise add|t|ona! water for urban water e emm DISTRIBUTION PIPE LINE (1980)

semesns  DISTRIBUTION PIPE LINE (2000)
usage. ‘ . T R R L SRS : —_it~. SERVICE AREA

- Exammatron of the Ex:stmg Water Use
An examlnatlon of the exlstmg water use “should include the effectwe use of- any

. surplus water. ‘ : L . | | | |
— Exarmnatlon of Salt Water. and second hand water for lndustnal Use ' - Fig. 14.6.1. .WATER“S'U?_PLY DEVELOPMENT PLAN
A study should be made of the uses of sea water and second hand water applicatlons. Comhoe o
- inindustry to rep!ace frosh water. :
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{3) Development Programme

‘Water supply development work is scheduled to be:

Up to 1990:

— Development of new Umbulan Spring System

— Water transmission to Gresik {582 /sec from Suvabaya)

— Mini plant development (PDAM Surabaya)

— Water supply master plan and feasibility study for SMA 2000
— Waru Water Supply Systern Develepment {Phasé-ﬂ

— "4 Spring’” Water Development in Bangkalan '

Up to 2000:
~ Waru Water Supply System Development {Phase-11)

- Sala River Water Development

14.6.2 WASTE WATER

GENERAL

The free discharge of industrial and domestic waste water has a adverse effect upon the
resident’s health, especially from the resident’s raw sewage. Skin disease, cholera and
related diseases of digestive organs are still common. This is proved by the extremely
high contamination of coliform in the major river/fcanal system. An appropriate treat-

ment should be commenced as early as possible.

FORECAST OF FUTURE WASTE WATER DISPOSAL VOLUME
{1} Waste Water

The future waste water volume should be coordinated with that of water'supﬁly. The .

volume therefore is estimated by the area corresponding to the river and canal basin.
In 1990 the total of approximately 520,000 the river and canal basin. in 1990 the total
of approximately 520,000 m> /day and 1.37 million m’/day in 2000 are estimated to
discharged 1o the river and canal system in SMA.

The service areas of waste water ireatment are tentatively divided into 7 aress consider-
ing the existing gedgraphy. They are Kamal, Gresik, Surabaya west (Tandes), Surabaya
East (Sukolilo}, Kedurué/Rungkut, Driorejo and Sidearjo. The max. discharge volume
by area is estimated with the inclusion of 15% ground water and is shown in Table
14.6.6.

Table 14.6.6 MAXIMUM DALY DISCHARGE VOLUME OF WASTE WATER

Unie: mj/day

\;;:“ﬁ%“m‘¥‘“"““;Eit;ah“ 1990 2000
_hrte T - e
Kamal 20,500 63,800
Gresik 61,600 253,800
Surabaya West 186,200 : 460,800
Surabaya Hast 04,800 416,800
Kedurus/Ruagkut 12,000 57,200
Driorejo ' 107,100 282,900
Sidoarjo 159,300 436,700
Total _ 147,500 1,972,000

129 Night Soil
. The total night soil is estimated to be 54.4 ton/day in 1990 and 79.6 ton/day in 2000

based on the unit discharge of 13 g/capita/day. A service level of 50% is assumed so the
volume to be treated is 27.4 t/day and 39.8 t/day.

DEVELOPMENT PLANNING .

{1y Planning Concept

Cons&dermg the Ievel of water pollution of the existing river and canal system the treai-

ment of waste water should start as early as possible. Large investment and lang ¢onst-
ruction periods are however required for the realization of the systern. People’s under-
standing and consensus on thg project is also an indispensable component,

In this study the planning concept therefore is applied for the waste water programime
as described below:

~ Night Soil. Tre atment’

A night soil treatment system is to be established by 1890 and the treatment plant
treats half of the night soil generated in 1990 and 2000. The other domestic waste
water is discharged into the nearby canal as at present.

- Pilot Project for Waste Water Trestment

A pilot project of waste water ireatment is executed in Surabaya by 2000. In case of
the large scale residential area development, a treatment system should be construet-
ed within the residential programme described in this study.

— Full-scale Treatment

The full-scale service of waste water treatment will occur after 2000.

—~ industrial Waste Water

Industrial waste water is 1o be reated by the company and discharged ta the canal
systemn, The water qualities after the treatment should satisfy the water discharge
regulations. The regu[atlons will be st up on the basis of Industrial Estate Rungkut.
in the case of targe scale development as Industrial Estates Rungkut, the treatment
system should be constructed within the deveiopment project regardless the scheduie
of global waste water treatrment development.

{2)  Facilities Planning

— Might Scil Treatment’
The mght soil treatment plant will treat 27.4 t/day in 1990 and 39.8 t/day in 2000.

— Publlc Toﬂet

In order to determine the project magnitude for public toilets, the ratio of home
toilet is assumed using the existing numbers of private toilets as follows:

Percentage of Papulation Population %o he
hewe toilet served by home served by public
Year _ (%} toilet tollet
1980 30.6 890,000 640,000 1
1990 40 1,670,000 1,300,000
2000 .60 3,670,000 2,450,000

From this assumption additional public toilet reqﬁired will be 320 by 1920 and 550 by
2000 based on the current service rate of 2,100 person/public toilet.
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@)

Technicel-Aspeets
Selection of WasteWa’ter Treatment SVStem
To systems, the combjned systeni-and the separate s

the wortd, For the selectionof the system, water pollution, cost, and technical points
are considered and alternatives must be studied in g future study. In this Study the
separate system is recommended for the followmg reasons:

— To rnmmr?e water poliutlon
- To realize the system early due to the sma|ler construction cost of separate method
nght Sor! Treatment Piant . |

The mght soil transported by vecuum trut,ks is converted t0 rnorganlc substance and
gas-in the digestion tank through the. anerobrc treatment process. The | morgamc sub-
stance, “'so-called sludge" is transported to the incineration plant.” The remaining
Irqmd is duscharged inta waterway after the activated s|udge treatment

DEVE LOPMENT PROG RAMME

The development of Waste water treatment svstem is planned as follows:

Up

|

|

to 1990 . ,
Executron of Master plan!Feaslbilsty study
Expansu)n of pub!rc toilet service
Introductlon of night soil treatment plant

Constructlon of waste water treatment system for the large-scale residential ’lndustnal
‘ared deveiopment execited as a_com_plex.

Up to 2000

Construction of additonal public toilet
Expansion of night soil treatment'plant

Pilot project of waste water treatiment system

Beyond 2000 |

Establishment of full-scale development of waste water treatment sysiem

ystem, are currently operated in’

1463 SOLID WASTE

“Solid waste treatment does not have a drrect benefrcral effect like water supply it has

however a_dlrect etfeet upon public health and urban amenities. Cleaning work must be
expanded in a direct relationship with solid waste generation.

FORECAST OF FUTURE SOLID WASTE GENERATION

‘In order. to' obtain basic data for formulation of a solid waste management system in

the year 2000 and 1'990; the future volumes of solid waste generated for the entire
SMA are forecast, -

(1) Forecast of Volume Generation _

Actual survey on the nature ot solid waste was conducted in the CDM study in 1975,

This data is used for the estimation of 1980 solid waste generatlon volume, Based on
these two year uolumes the future generated volume is forecast in relation to the GRDP.

The adopted equatron is as follows:

Y“ax +b

where Y _; 'Generat‘ron volume =(ton or M3 /day)
X;- = GRDPin yeari
a,b = Constants

Table 14.6.7 shows the forecast solid waste generated volume in SMA upto 2000,

The genprated volume in 1990 is 600 g/caprtat/day and 828 g/capltal/day in2000.

Table 14.6.7 FORCAST FUTURE SOLID WASTE _
GENERATION VOLUME IN SMA

GRDP 1N SMA Generation golume
Year (l\hllton Rp) (ton/day, M /day)
1975 1) 333,061 1,529 '8,935
1980 2) 441,843 1,784 10,504
1990 883,413 2,835 16,872
2000 1,821,422 5,067 30,1398
Note: ‘1) Actual data by CDM study in 1975

{2). Future Physical Composrtlon

Solid waste component is proportiona!ly related to the disposal volume of consumed
materials and to the cansumption volume of the materials, This data however is not
available and the future physical composition is therefore assumed from similar Dats
from foreign: cities as shown in Table 14.6.8. In 1990 the physical composmon is
assumed to be an |ntermed[ate value between that of 1975 and 2000

COLLECTION TREATMENT AND DISPOSAL

M Prmcrple of Salid Waste Management

The so_lld w_aste management aims at accomplishment of the following objectives.

" — Collection of solid waste in_the urban arcas-to keep the city clean,

— {nactivation of solid waste
— Volume reduction
— Resource Recovery

Solid ‘waste management system is eomposed of four systems: collection, transporita-
tion, intermediate treatment, and final di.sposa!, :
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Table 14.6.8 ASSUMED FUTUE PHYSICAL _ : : Denpending upon the classification methods, the coliection systermn is further divided
COMPOSITION IN 1990 AND 2000 ' into storage and discharge of solid waste at its generation paint or, on the contrary,
. collection and transportation-are united imo one system. Table 14, 6.9 shows the solid

waste management svstem andits functmn.
{1} Year 2000 : . :

Talbe 14.6.9 SOLID WASTE MANAGEMENT SYSTEM AND FUNCTION

Compesition
Waste Description : (%) : . -
by Category Bangkok Japan Surabaya )
’ 2000 1965 2000 Subsystem Funclion Method (Example)
- . - . SR _l e - i e e e b A b ——— e ————
i, Combustibles 72.6 80.3 80 Collection ol discharged solid | Door-to-door colleccion,
I—; Papar T 2.1 I T ' wasla, including acriong to station collection, hauied
Garvage . 30,3 16.90 : 40 store and discharge solid waste] type container collection,
Plastic 12.5 5.2 10 Colieets at the geperation point. Mived-waste collectios
aliel on
Other (Textile, . : methiod,
Rubher, lLeather, 7.7 2.9 10 .
ekc} Classified-waste
Incormbustibles 19.9 19.7 13 collection method.
etal & Clwﬁ‘_ 10.9 T 16.2 10 T ) T ) I . D
b ’ n Transportation of cellected Transportation by trucks,
Consrruc_‘tlrlm ] - g . . ) . ] ]
{Scone, Brick, - 2.0 - 2 b solid waste to its destination.] barges, pipe line or
Sand, etc) L . - : .
@| Transpor- Transportation invelves trans- train.
Others (Ceramic, rari for . Bich form trans
Bones, Shells) 7.0 3.5 - 1 u ation er statlons which lovm trans Direct transportarion.
3. Miscellaneous 7.5 - : 7.0 5 port junctions. Transfer transportaticn.
b Terel | 100 T tea  ico ] E"_’"“’”“—""_' T T T T T T - -
- 3 Intermediate creatment of Pulverization, selection,
) Ycé.lf 1990 - selid waste by physical, incineration, avrelysis,
- = ] . .
. o chemical or biochemical means | methanatior, compostiag,
SOt it @ Intermedi-
) L Lomp0§1 Loa = ntermedi te make the treated waste non- feed-making.
Waste Description €3] ; :
ate treat- . .
by Category oo - bigdegradable, non-toxic and Material ety mEthod
PY Lrtegory Surabaya Data Future Fuiture <l ment . siaterial reruvaly DEIDDG.
o harmless, reduced in volume, - . .
1975 2000 1990 a Energy recovery meihod.
: and reutilizable. . . . :
Material conversion methad.
1. Combusti 98 an 0 T . S .
1 wstible | &% A 9 Restoring of solid waste or Anaerobic landfill,
Paper 2 20 12 o oo . . .
_ residuc from intermediate aevobic landfill.
Gerbage 94 40 70 _
Piastic . 2 i0 6 . Final Lreatment to the natural envi- Uns.ﬂnit:zr}' landfill methﬁd.
Other (textile, disposal ronment "as the final stage of Sapitary landfill method.
Rubber, Leather, - j1Y) 2 ; ) :
: salid waste managewment, by
efc) : +
2 £9 in -
2. Inconbusiible. 2 12 7 means of landfilliag et
— - e | - . -
Meral & Glass 1 10 5 N disposal into water.
-
Constructios
(stone, brick, - 2 1
sand, eLe) ’
Others (Ceramic,
Bones; Shells) - 1 1 (2] Collection, Transportation and Disposal Volume
3. Miscellancous 1 7 3 .
e T — 1on DIS osal
Total 100 100 100 . Colection/Disp

in 2000 the total collection/disposal volume is determined as 90% considering the
retrieval material {metal, glass, paper ete) and the treatment (burning and land filling}
at the generation points.

The total coltection/disposal volume are assumed as shown in Table 14.6,10.

— Treatment/Disposal Volume
Table 14..6.11 is the assumed treatment/disposal volume by treatment method
considering the various solid wastes gencrated in the sectors as described below:
* Household waste to be generally suitable for c.omposti'ng
* Market'waste {garbage and plants in the maim_—} to be suitable for composting
* Large store, hotel and office waste {generally paper in major parts} to be suitable

for incineration and sanitary fandfiill,
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* Factory waste (varnous kind of waste) to he stiitable fo
landfill. :

The percentage of solid waste for composting, howe\fer will be kept at the same voluine

as-the .current operations due to its higher price than fertilizer in the market, and the
unknOWn fagtor of future demand. =

Table 14.6.10 .'COLLECTION}'DISPOSAL VOLUME IN 1990 AND 2000

Genetation - PYercentage of - Coilec:t'iolml
Yoar : .\..!ol.ume Coll_eb tion/ .Dis;:)(')s‘;a'l
) ~ Disposal Volume
(ton/day) . (/) (ton/day.)' .
1980 | 1,784 - : 35 630
1990 2,835 . 60 1,700
2000 5,067 90 4,560 -

Note: * figures in 1980 are che e_st'imated:vaiués.

— Technical ‘aspects-'
Collection and Transportat:on

Sal:d waste contalners or storage are requnred 1o have the following funct:ons

From wewpomt of publlc heﬂ!th _

e Protectlon from tnsects vermm and anlmals
e Prevention of dtffus}an of rank odour

» Prevention of leakage of leachatc

¢ Easy to keep container clean {easily washable, for instance}

r incineration and sénitary

From viewpoint of use:
3 Easv ta put sohd waste in rmd out
o Stmng and durable

o In the case of portable type, (moderate in size, light in weight and easy to carry)

(3) Intermeldate treatment

Inthis’ plan two mterme(hate ireﬁiments (compostmg and mmnemt\on) are considered.
Intermediate treatment is a process to make. solid waste non-toxlc and harmiess non-
degradable, reduced in volume and re- usable thraugh physical, chemical andfor bio-
I_ogical treatment before'discharging it into the natural environment,

{4) . Final Landfilt Dlsposal

Purposes of landfiil d|sposal are, first of all to store solid waste in @ proper manner that
should: assiire secufity of living environment and then, to stabilize the stored solid waste
lconverted 1o soil) and to decontaminate it {to be non-toxic and non- biodegradable) in
2 natural metabolic cycle.

Landtill sites should 'poséess the folllowing features:

- econom;cal and able té offer sufﬂment landfilt capacity,
— easy for collection tiucks to appxoach and permit disposal of incoming solid waste,

—. able to make landhlled solid waste nor1 -toxic, harmless and non-bhiodegradable in a
re\anvely short penod of time,

— preven'_( the occurrence _o‘f pollution -from landfill site or the reclaimed Iand; in-

expensive bollut'ion control costs; and shorter time period for maintenance of pollu-

~ tion conirol costs; and shorter time period for maintenance of poliution controls of
- the completed landfill,

~— safe from accident and able {o be coordinated into the surrounding environment,

Ta_bié 14.6.31 TREATMENT/DISPOSAL VOLUME

i\‘—-— Year 2000 : - 1990
. . . . T o —— . - —

e " ,. % of % of Treatment Treatment % ok % ol Tregiment
Cate'éory of Volume Solid waiste Volume Solid Waste Treatment Yolume
Treaktment /Disposal {t/day} (t/day)
Totai’ Collection/Disposal Volume 4,560 : 1 700

lLand Fill 2,780 _ 1,360

Incombustible & )

Miscellapeous 20 100 912 _ 10 100 170

: tible E . . o )
Gompustl Garbage 40 28.6 522 70 40 476
Other ex. : gt
Garbage 1 . wp 50 912 20 824 260

Compost : residual 40 . 23.8 435 70 6.5 434

Ipcinsration 1,680 | 240
. Combusfible 49 - 42.1 | 168 o . 15 180
- Garbage : :

Other ex. . - . ’ . : _ ]

Garbage . : 40 50 912 720 o 17.6 P
Cbrnpoétif,n’g .
: . 40 5.5 100 ) 70 ) 8.5 - 109

Garhage : - . . .
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SOLID WASTE MANAGEMENT SYSTEM

The salid waste management. system dest_:ribed below is recommended for the years up
to 2000, and is based on the ¢xisting solid waste prictice in SMA. However the study in
detail of an alternative is stitl required in future study, '

{1} Collection Methods

Separate collection ' (compustible and incombustible, etc) systam is recommended in

this study. This system will increase coléction fraquency and collection cost, but it is

effective system for recycling the recovered materials.

Collection method and equipment used should be changed according to the volume
of dischargers. .

— Coltection from small-volume dischargers such as households and small shops

Storage

A container with tid (20 1o 100 hters rmde of p!asnc or metal) a polyethiene bag
or a paper bag is used. The polyethlene bag or paper bag is a disposable bag used to
pack commodities. However a paper bag should not be used for wet waste or on a
rainy day. :

Collestion method: Station and individual collection

Two coliéction systems are applied for the area; station collection system {Same
system as current practice] and individual collection system. For the station collec-
tion system, stations are established along routes of collection trucks. If houses are
focated along a narrow street, such as in a kampung, a station is established along the
narrow street, and collection workers carry out the sofid waste with push carts from
the station to the collection truck waiting on a wider street. Existing temporary
depots made of concrete are replaced by contained depot station.

In the individual collection system, compactor trucks collect individual household
waste and transport the waste [0 incineration or campost plants, This system is

introduced in the suitable area, such as a residential compiex with suitable street

and traffic conditions.

Equipment: Middle-size compactor {5-10 m®/Truck)

A collection truck with compaciion equipment {compactor) is recommended for
improvement of the loading efficiency, increase of the loading weight, and release of
collection workers from heavy [abor or dangerous work.

— Large-volume dischargers {Large markets, large stores and large buiidings)

Storage and caollection
The hauled container system is adopted as much as possibie for large-volume dis-
chargers, considering situations of buildings and sites, and the discharge volumes.

The hauled container is remains at the site of large-volume dischargers and hauled to
the landfill site and incineration plant. '

Equipment
Container loader and large-size container should be used for hauled container system.
Compactor should be used for container storage. '

— Hosp!tal
The solid waste dlscharged from hospltais is classified into the foilowmg iwo types:

— Unsanitary waste and hazardous waste

Unsanitary waste includes organs and organic materials from operations, used
gauze patches, materials potentially contaminated with germs, used syringe-
needles, ampoules, pieces of broken glass, drugs, etc.

— Sanitary waste and non- hamrdous waste

Office papers and kitchen, food waste which are not contaminated wnih germs,

Wastes of above items should be separatelv stored. Unsanitary wasie should be
stored in. heavy gauge plastic. bags for collection. Haospitals {inctuding small
medical facilities) usually organize a cooperative, which collects or entrusts to an
outside service to collect the two types of wastes separately. Water-tight type
durnp trucks with tids should be used to prevent breakage or spillage.

The collected solid waste should be incinerated at a treatment plant managed by
“'the cooperativé or reliably managed by a licensed waste treatment company. The
incineration residue should be transported to the landfill site. A large hospital may
incinerate the waste at its own plant constructed in the hospital site, and ashes are

transported to the landfitl site. -

{2) Transport

There are two tansport alternatives; direct transport to the destination either collection
trucks or by transfer transport. On the examination of transport distance {12 km in
general) between a disposal site and the centre of collected atea, a fransfer transport
systemn is not required and is not applied to this study.

{3) Others

— Cleaning of Roads

Thé use of mechanical or ‘manual cleaning depends upon the type of road. Mecha-

- nical cleaning consists of & dump truck to collect relatively large solid waste (wood-
chips, stones, etc.); a road-sweeper with brush and swallow-in inlet and a sprinkler
truck, The frequency of cleaning is about 24 times a month, The manual cleaning is
performed by workers with brooms and dust pans. The collected solid waste is
thrown inte small-size containers {about 500 liters), which ase always p!aced at a
proper place on the road. A compactor with a container lifting system collects the
waste from the container.

— Transport of incineration residue {asih)

Incineration tesidues discharged from incineration plants shouid be wansported by
a water-tight dump truck to a landfill site.

FACILITIES PLANNING

“ {1}. Incineration and Sanitary Landfill Site

Incineration plant is tentatively planned at four sites in Sukolilo, Sidoarjo, Semimi, and

Kamal, The capacity of each of the plants and area of landfill site are estimated in Table

14.6.12. * Approximately 2,100 ton/day total plant capacity is required for incineration
plants upto 2000. By 1880 » pilot plant will be started in Sukolilo for staff training, the
plant capacity is 300 t/day. Incineration plant is.not required in Kamal before 2000
tandfill site of total approximatety 2.7 million m? is required in SMA by 2000,

Table 14.6.12 REQUIRED INCINERATION. CAPACITY AND LANDFILL AREA

(1) INCINERATION -CAPACITY Unit: con/day
\ Yeay . . X
Location . 1990 2000 Total .
._:d-f B B B
Sukolilo 300 600 900
Sidoarie - 600 600
Semimi . 600 [SH]
Kamal - ... ' -
Total 300 18006 2100 -

- — 266 —



() LANDFILL AREA

Unic m
T~ .Year Cadns - o : '
Iocatioﬁ\\ 1Y BE 2000 ¢ Total
Sukolilo 590,000 672,000 | 1,262‘,000
Sidoarjo : 286,000 . 222 000 508,000
. . . . * "
Semini . 281,000 559,000 840,000
Kamal 1 36,000 72,000 108, 000
Total | 1,193,000 1,525,000 2,718,000

Note: Height of landﬂll is assumed as Sm.

(2) Transportatron Trucks to be Purchased

}n case of equai use of dump truck (8 Y and compactor truck (7 5m ) for solid waste
transportatlon the total numher of truck are estimated in Table 14.6. 13.

Table 14.6.13 NUMBER GF TRUCK REQU!RED

UI‘llL "Fumber of: tfl_iék

~._  Year . 1990 2000
Landfill N e T e
and_Tncinera=™.__ - | Dump Compactor | Dimp . Compactor
tion Site . Truck Truck Truck = Truck

smimi 37 25 ja49 105
“Sukolilo . . | 101 o700 |2 161
Sidoarjo . |37 26 [106 25
Kamal - o 1 5 3 14 9,
Total - | 180 124 497 . 300

DEVELOPMENT PROGRAMME OF SOLID WAS"IE TREATMENT
{1) Execution of Master Plan and Feaslblllty Study

There is no up- data on the quantrty and nature of current soild waste. This data is an
indispensable component whan the plan is prepared and a future study should be

executed including this basic data survey

{2) Recommendation f(_)r the So!rd Waste Management

Upto 1980 .
— Promotion of separate collection system (combustrbei and mcombust:ble etc.)
Expansmn of contalner depot system (rncludrng replacement of concrete depot)
Phase- e _ :
- Introductmn of :ndwrdua! col!ectlon system for small volume dlschargers
— I:xpansmn of hauled trarler system for large volume drschargers

Expansion of transportation faculty parkmg Iots/workshops and purchasmg equip-
: ment/tool Phase-! : :
- Promotlon of lrcensed tratment enterpnses
Promotlon of treatment sector for resrdual materlal (metal glass, plastrc papsr,

rubber, etc.} :
The pilot project for an incineration plant ffor Staff tra'”'ng)

— Development of landfiil srte, Phase-1

Upto 2000

— Provision of container depot, Phase-11

- Purchase of equ_iprnent/tool, Phese-.ll

— Development of incir\eratiori'pleilt, Phase-1}

- Development of landfill sites, Phase-11
1464 ELFCTRICITY '
Eleetr:c:ty is an mdrspens*abie component for urban development and should- be deve-

loped according to future demand, The global pianmng for electricity, however, must be
consadered not only in East Java but also the’ other regions in Java.

FDRECAST OF FUTURE ELE(‘TRICITY DEMAND

For’ tlre forecast of future electncuty demand reference is made to “SURABAYA

LONG RANGE PLAM OF EL ECTRIC POWER SYSTEM UPTO YEAR 2000, EAST
JAVA ELECTRIC POWER TRANSM!SSION AND . DISTRIBUTION NETWORK
PROJECT SECOND STAGE" conducted by Persahan Umum Listrik Negara {PLN}; the
Ministry of Public Works and Power in Dec. 1876. This is the source data for the fore-

‘casts in this study.

The e|ectrrcrty unit rates cited for the report and estimation in this study are listed as
follows: .

— Residential Sector

- Electrification 1980 estimated to be 13.6%
Electrification to be 60% in 1990
90% in 2000

300 W/household in 1990
500 W/household in 2000

— Daytime Peak:

-~ Commercial Sector

— MNumber of employed person in offices to be assumed at 60% in commﬂmal/
industrial sector in both 1980 and 2000. :

— Floor space/Peak demand per worker: _ ]
' 1990 - 2000

— Floor space _pér worker ﬁ 10m? 16 m?
— Peak demand/floor space 40 W/m? 60 W/m?

— Industrial. Secter
- Peak demand per unit factory land space assumed to be 300 kv\rh/ha.

— Factory land space:
4,819 ha in 2000
3,316.ha in 1990

— Public Sector

— White collar workers in government offices are assumed to be 262,000 persons
in 1980 and 383,000 persons in 2000,

—- Floor space 'and peak demand to be same as the rate of comrmercial sector.

. Street lighting 1990 . 2000

© — Length of street/road 585.5 km' 598.6 km
- Sérvice Level: - 60% 90%
— Detnand per Unit length: . © 18 kw/ikm

The future electricity demand in SMA is estimated in Table 14.6.14
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Tabie 14.6.14 FUTURE ELECTRICITY DEMAND FORECAST
{Day Peak Demand)

Unit: MW
Year .
1990 2000
Category

Surabaya 918 2,059
Gresik 269 ' 578
Sidoarjo 272 642
Bangkaian 111 197
Totat 1570 3,476

New generators totalling 1,818 MW by 1990 are necessary for SMA, and a further 2,382
MW by 2000,

DEVELOPMENT PLAN

In the development plan, PLN stated that hydroelectric potential of the Brantas river
would be limited. in 1982, 124 MW is produced by Karangates and Wiingi dams.
Another 52 MW will be produced by Sungoro dam in the near future but after the
Sungoro dam, further major generation will not be possible due to the lack of suntahle
sites. F!ectrtcnty developmient plans for SMA are listed below:

— New generators are constructed in the global planning of Java,

— Total 28 new substations are necessary in SMA.,
— Three banks of transformers are recommended for cach substation to obtain high

reliability
- New transmission lines of 150 KV are recommended fram an economic point of view.

— Distribution 'Ii.nes of 20 KV {3-phase; 3-wires) and of 380 V {S-hhase, 4-wires} are
recommended,

DEVELOPMENT PROGRAMME
Upto 1980

— New Genherators Construction, Phase-}

160 KV Substations Construction, Phase-|

|

|

150 KV Transmission construction, Phase-|

Distribution Lines Construction, Phase-|

Upto 2000

-— Additionai Generators Construction, Phase-11
~ 150 KV Substations Construetion, Phase-il
Beyond 2000

~— 150 KV Substation Construction, Phase-11

14.7 ENVIRONMENT

14.7.1 ENVIRONMENTAL PRESERVATION CONCEPT

As long as people live in the city, the urban envirorment must be preserved regardless
of regional economic growth. Various kinds of waste are discharged through daily
human life and industrial activities, and these are stored in nature till it becomes a
part of the environment. This forms the so-called environmental circulation cycle of

material.

This natural circulation cycle of material has a certain quantitative limit and a qualita-
tive écceptabi!ity called "‘environmental capacity’ and “environmantal acceptability”,
respectively . 1f either quantitatively or qualitatively excess waste is abandoned, naturs
becomes unable to cope with it, resulting not only in accumulation of excessive waste in
nature, but also destruction of the natural environment. This is what is called “'destruc-
tion of nature by waste’ or, more commonly, “pollution”. The ultimate solution for
waste problems is to prevent the occurence of destruction of nature by waste in order to

realize co-existence and co-prosperity of nature and human society.

14.7.2 RECOMMENDATION ON ENVIRONMENTAL
PRESERVATION

Generally the term pollution includes air, water, soil, noise, vibration, ground sub-
sidence and odours. Some recommendations on environmental preservation are;
— Establishment of Environmental Law
The tota! guantity discharged and quality of individual discharges should be limited
according to the location and treatment methods available.
— Promotion and expansion of solid waste treatment programme

The programme for this purpose is proposed in the solid waste section of this report.

— Introduction of waste water treatment system

This is referred to in the waste waler section.

— Promotion of traffic safety and efficiency of the traffic movemeants

tn order to promaote traffic safety and efflcmncy three basic strategies shouid be
applied, education, enginecring and enforcement. The details are described in the
road section of this report.
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