(b) Costs and B@nefltq of the Programs“

Investient cosLs of machlnery and equlpmenL fox {1y,
(2), (3), (4), (5) and . (?) may amount to Rp 1, 830 000, Whlle
those for {6) to Rp. 20 OOO 000 lnvestment costs Eor faCtOLv
buildings and land should not be enteled 1nto thig pxoqram

51nco they. will be financed by Lhe beneflclarles

‘As for benef:ts in tcrms of gloss revenue, the
projects except the charcoal maklng prOJect w111 recelive only
processing charges as sales revenue when raw maLerlals are
handed in and Laken out as processed products by ‘their owners.
The charcoal making prOJect is dlfferent from the above
projects. They" buy raw materials, process them and sell their
final products. o

on thése aSSuﬁ?tions, annual gross:prodﬁét per

project is estimated as follows:

Gross Output per Project

The Projects except

the Charcoal Making © 7 "Rp.700,000
PLO]eCt o :

The Charcoal Maklng T :
Project : - Rp:9,500,000

11.%.3 Limestone Processing Project

(a) " Location of the Project

The project lbcétibns_are propdéed at two sites,
Gamping in KB Tulungagung and Kanigoro ih.KB Blitér. The
Camping project is more advantagéous'thah the Kaﬁiéoro project
since Tulungagung has already the national marble project and
its well-developed physical facilities-anﬁfhuman'rGSOUrces.

(b) Costs and Benefits of the Project

Benefits from the project can be calculated on the
folloiwng two assumptions: _ |

(1) oOne ton of active lime is Rp;Z0,000; and

(2) Production_continues,_withoUt any break,

365 days a year,
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The gross r@vehues are Rp,73, 000,000 and
Rp. 219, 000 000 for a 10-~ton. capacity plant ang a 30-ton
capaClLy plant respectlvelv, while total investment costs
are Rp. 500 mllljon for a 10 —-ton project and Rp. 880 million
For a 30- ton prOJect

11.5.4 Marble Tile and Artistic Marble Product Project

'-;(a) “Location of the Project

'-_ The arttstlc marble product pro;ect is proposed
elther at Beqole in KB Tulungagung or at Panggul in KB
Trenggalek, while the marble tile project can only be proposed

at Pangqul

() Cpsfs and Benefits of the Project

The artistic marble'product project entails
relatiVely"small'inVestment'costs since the project reqguires
small-méchinery and equipment to cut and polish marble.

Total investment costs for 100 tool sets, 5 cutling machines,
5 polishing machines, and other machinery and equipment are
estimated at Rp.30,000,000. As the project may not require
substantial costs for land and buildings, this figure may be

regarded as the grand total investment costs,

- As for the marble tile project, costs for machinery
and equlpment for a capacity of 2,000 pieces per day are esti-
mated at Rp.218,730,000. The total costs of the project, which
includes costs aof machinery, equipment, buildings and land,
would be appfoximataly Rp.440,000,000. Benefits in terms of
gross'pfoduction per vear for the artistic marble project
produced.by 100 workers at the site are approximately
Rp.22,500,000, _Benefits.for the marble tile project are
Rp.200,000,000.
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11.5.5 Ceramic I ReSearéh Center Project.

(a) Locatlon of the Pereot

From v1ewp01nt of the tutume developmental
potentlalq and geographlcal convenlence,.lt is approprlate to

locate this center 1n or around Rota Tulungaqung.

- (b)) Costs of the Progect

Investment costs fox machlnery and bqu1pment buihy

ings and land are tenLatlvely estlmated dS follows

Machlnery and Eguipment _ Rp 62 500 000 _:

Building. (400 m?) . Rp.7,200,000
Land (800 m?) | _Rp.1,600,000
Total - Rp.71,300,000

'(c)' Size of the Centcr:

The cente1 would have apprOklmately 20 staff
members (7 skilled members for the raw:matgrlal rresearéh and
development section, 7 for the ceramic product research and
development section, and the remaining 6 for the general

affairs and pl_annin_g-section)',_z

'11.5.6 Ready~madeiGarmentiProject

(a) Location of the - Progect

This project intends to reorqanlze several one=man
type tailors, who are assigned as_lnltldtors of the project,
into one more efficient and 1arger'taiibf*shbp'in Kbta
Ponorogo, ‘Kota Trehggélek'and-Kota Tﬁluhgagung} ‘The new shop
will prlmarlly produce such items as school unlfolmq and -

public unlforms for pUbllC procurement

(b) CosLa and Beneflfs of the Pro1cct

InVﬂstmonL costs for. machlnery and equlpmenL build-

ings and 1and aré estimated as follows
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20 Sewing Machines, and |
© . Other 'Machinery Equipment Rp.2,500,000
" Building (200 m?)

Tand (300 m?)
CTotal .

Rp. 3,600,000
Rp.600,000
Rp.6,700,000

Th§ prOjeCt creates at least 20 new employment
opportunities in-addition to the initiators, of which 15 are
skillédVﬁaildrs~-'The annual gross revenue of ready-made
garments ngld_be Rp;8.5 million, of which 70% is geducted
as costs of raw materials,

11.5.7 Bamboo Crafts Sub-contracting Project

_ Tﬁis project organizes village home industrialists
systematlcally as sub-contractees. The middlemah s role is
played by a newly formed producer cooperative headed by a
selected;bamboo industrialist who manages a bamboo processing
industrial unit to be constructed at the community center of
a Village, with the direct help of a technical staff of Dinas
perindustrian. at the kabupaten level who takes care of
technical as well as marketing aspects. The bamboo processing
unit proce$Sé5_bamboo to a stage of intermediate products,
which is,'thén'distributed to village households for finish-

ing.

'(a).-Location of the Project

an“ﬂ pllot progects planned to be implemented at the
ngarest v111ages thh abundant bamboo resource to Kota Pacitan,

Kota Tlenggalek and Kota Blitar.

(b) Costs and Benefits of the Project

fhe construction of a bamboo processing unit at the
village community center uses up most of the investment budget
of the project.  Since bamboo products are usually produced

by villagers with simple handtools, costs for new handtools

are almost negligible. The breakdown of the investment costs

is as follows:
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Machinexry andIEqﬁipment-“',t _ g
"~ and- 2 Motorcycles - R Rp 2 500 000 

Building (50 m?) oo Rp. 900 OOdﬂ
Land (75 m?) - "LiRp.150,000
Total - ' o Rp. 3,550, 000

The bamnoo procesqwng unlt requmres Lwo new. peamdh

nent employeées; one. gkilled and thc other - seml skllled"-The

project would also involve 20 to 30 houscholds Of a v1ljaQQ
The annual gross oukput of various ﬁlndS of bamboo produgts
is estimated at Rp.>5. 0 mllllon, of whlch 50 to. 60% goas to

purchasing of ‘raw materials.
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 CHAPTER XII

WATER RESOURCES

12,1 Devéldpment'Effoft in the Past

Major act1v1tle% of water resource development in
the Study Area are categorlaed into six types: (1) new
11rigatlon prOJects, (2) flood control works including river
dredglng and embankment (3) rehabilitation of irrigation
systems,’ (4) dEbI15 control works, (5) hydropower development
and (6) driﬁkihgewater supply works. Through Repelita I and
11, COnsiderebie'effortS'were'made'to expand the irrigated
areas and to rehabilitate the irrigation systems. Flood control
works wefeﬁimplemeﬁted by constructing several dams, but still
they are not enough to prevent notorious flood damage in the
Brantas’ Rlver course,- Debris control works of Mt. Kelut are
also ehort of: the desirable reguirement. After the eruption
in 1966, it is reportedly said that only about 60% of the
lahar was controlled so far and the remalnlng 40% is expected
to be conLrolled in the immediate future. Hydropower develop-
ment in Lhe Study Area dominates mainly in the upper Brantas
Basxn, i.e. Karangkates and Wlingi. As for drinking water
supply, a supply system in Malang City is now being planned.
And Levoral'rﬁfal'water shpﬁly projects were implemented by

the J01nt budgots of APBN and INPRES.

Thc actual budget allocatlon by sector and by
reglon duanq chelsta II 1ndlcatas that the budget share of
Watcr reqouxce development in the Study Areca is decreasing

in cempaxlaon with the other sectors and regions.



12.2 On- g01ng ProgecLs

tag Rlver Multlpurpose Devvlopment PleeCL

12.2.1 Bran
| . Major acL1v1tlos in the upper Brantas Ba31n are_

the ConStlucthn of flood control works, rrlgatlon systems

and hydropower plants. The benef101ar;es of flood control

and llllgatlon are 1ocated iy
River, and most of the generated electrlcal pOWOI 1s tranq~

N the alluv1al area of Brantas

mitted to the urban and 1ndustr1al areas of Surabaya .In :
the Study Arvea, there are three on q01ng prOj&CtS as shown
below: _ S _ RIS
(1) Middle reaches’ 1mprovement (1978 1990)
specifications: 93 km from Kedlrl to New
Lpngkong Dam,-3' __',: .
- total ‘quantity. of;dredging;
- 16.6 million m%§ and'
total quantlty-of'embankment,
) _:. 1.6 1'r|1]_1:u:3n.m'3 _. )
Costs:r_ ' Rp.60. bllllon foraeleven year&
Benefits: preventlng the average annual
damage of Rp 9 4 blll;op.
(2) Lodoyo Dam (afterbay) (1978- 1980) '
Specifications: -live storage of 5 mllllon m3
with nine movable.gatesrqf
121 m. length - '
Costs: Rp. 3,300 mllllon plus a
i E forelgn loan of ¥900 mllllon
Benefits: 4,500 kW. | |
(3} Tulungagung area flood and dralnage conLrol
project (1979~ -1983) . ,'.. o
The project is underg01ng a fea&WbllltY study
financed by the Asian Development Bank for a
purpose of drainage and flood control 1n the
swamp area betwean Tulungagung and Neyama
Tunnel. The follow1ng flgures are crude and

tentative one-J
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- Costs: about USS$60 x 106
Benefits: ~-about 3,000 ha newly

Cirrigated area.

12. ? 2 ML Kelut Debrlv Control Project

The PrOJeCt which includes construction of sand-
pockets, sobo ~dams’ and checkdams, is confined w1th1n northern
Blltar and easLern Kodlrl on the slope between Mt. Kelut and
Brantas Rlver.' 00391stent-w1th the Brantas River development
plan (lmprovem@nt of middle reaches), the debris control
works in the area are expected to deal with about 150 to
200 million. md of debris by constructing sandpockets and

other structures.

12.2.3 Lodoyo Irrlgatlon Pr03ect

The water (ll m3/s) from Wlingi Reservoir irrigates
total area of 15,000 ha, of which 13,000 ha are located in KB
Tulungagﬁng-and“the-rest in KB Blitar. The project is plan-
ned to be completed in 1982 and at the end of 1978, about
2,600 ha are: bestowed by the project.

12.2.4;'pROSIDA-Madiun Project

7 | 'Thé project covérs five kabupatens in Madiun River
alluvial basin, The project, financially supported by the
Inte#néti@ﬁal_Development Association (the World Bank), aims
at rehabilitétiﬁg the irrigation system for the area of
140,000 héy of which 38,000 ha belong to KB Ponorogo. The
construction inqiudes'rural roads, main canals and tertiary
canal systems. The project started in 1977 and will end in
1983, - The total project costs including consultant fees,

salaries’ and 0perating expenses, amount to Rp.35 billion.

As Lo development activities of this basin, the
Plannang and 1mplementatlon of irrigation are done by PROSIDA

Office, and some dam prOJevts in the basin are planned by the
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office of Bengawan s0lo Pr03ect. STt JS 1mperat1ve that

these 1nst1tut10ns closely coopelato w1th each oth01, aven

though they have a good channel of 1nformaLlon.g'

"12.2.5 Kediri- Nganjuk Ground ther Devclopment Progect

The progect alea is: located in KB Kedlrl, KB..

Nganjuk, a small part of KB Tulungdgung, KB Blltar ‘and KB
Jombang. - About 90% of the prOject area belongs ‘to the Study
Area. The project started in 1969 w1Lh alms of supplylng
groundwater for irrigation in both wet and" dxy beasons.-

The project includes agricultural exten81on.serv1ce54.;.e,,
water manaqement and cropplng pattern’ gULdance ' Sd-fhr;-the
beneflclarleb of the project are about 7, 000 Vlllage farmels
in the Study Area

The ultlmate scale of development ln Lhis progect
will reach to approx1mately 37,000 ha 1n next 5 to 10 yeals
According to the data obtained, the prOJecL-w111=be very
profitable as shown below: : ' I : .

Benefits: the range of 1ncrementa¢ farm earnlngs

from Rp.176, 000 to Rp. 235, OOO/ha/year
_ at 1977, prlces '_ ,
Costs;_'. . Rp.39, OOO/ha/ycar plus canal malntenance

and labor input.
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12.3 Dpevelopment Perspectives and strategies

12.3.1 'Brantds Basin |
%1nce the preecnt devolopment efforts are malnly

uoon the economically high potcntlal parts of the -

focused |
Ba51n in the Study Area, the lnvostment for antl—'

Brantas
disaster such as Mt. Kelut debrls control works and mlddle

reaches 1mprovement progects should ba promoted exten31voly

as planned during Repelita IIl, 1n order to protect the past

and present 1nvestments. After the completlon of the: mlddle

reaches dredging and embankment pleect in 1990 ;L is ‘reported

that the River will stand against a probeble £1o0d OEIthe

‘ten year return period, provided that Mt. Keldt;debfis S

control.wotke can'prevent additional'ihflOW.of the debfis_

into the Brantas River from the next poeeible eruption.
Groundweter development in'the-alloVieI-afeatihi

the middle reaches seems to be'vital and;feasiblé.-”it.will

be expanded to supply water to about 40,000 ha in the eoming

flve to eight years. The lessons from thls progect can be

applied to othe1 potential areas of groundwater in trlbutary

bagins or the southern coastal ba51ns

in the fleld of hydropower development there are
Stlll possible sites in the upper Brantas River area They
Care Sengguruh (10 ki upstream of Karangkates Dam) and
Kasamben (11 km downstream of Karangkates Dam), whose generat»
_1ng:capaC1t1es are estimated to be 29,000 kw énd.lS,OOO kW,

respectively.

12.3.2 Tributary Basins

There btlll exist potentlal trlbutary ba51ns whlch
requlre further development namely the Ngaelnan (Ngrowo) River
in the Brantae River Basin, and the Madlun Rlver in Lhe Solo
River Basin. The future development of the Nga51nan River, if
it is done on a large scale, would play a key role to develop the

Swampy area Of Tulunqagunq The Tulungaqung floodrcontrol and
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dralnaqe progect ohall be Loordlnated with an overall develop-
man concept of Lhe Nqa51nan Rlvcr

. In Madlun Rlver Basnn, there are Lworprospectlve
pig dam 81teq Wthh are concelved in the Master Plan of
Bengawan Solo (OTCA, 1974) They are Bendo Dam and Badegan

Dam. - AS for the Bendo Dam, a crude feasibility study was
undertaken by PROSIDA and the study indicates that its IRR

is- estlmated Lo be 9%, w1th construction costs of $40 million.
The Badegan Dam PrOJect was also given a high priority in the
Master Plan.  In addltlon to Bendo and Badegan, there may be
other p0351ble dam sites for the purposes of flood control,
1rrlgat19ny an@_hydropower development in the Madiun River Basin.
For ﬁheséereaSOnSQ it is recommended that an overall review

of the Madiun:River Basin development should be carried out in
order to plan a sequence of dam construction in the basin as

a whole, -

Groundwater development is now underway in the
certain alluv1a1 area in KB Ponorogo. A success of the
hedlrl Nganjuk groundwater pr03ect shall be applied in this
area. In addltlon, teehnlcal gu1danee of tertiary canal
malntenance and cropplng pattern should be strengthened, and
also know-how of wate1 management should be developed in

thls area.

12.3.3 Southern Coastal Basins

The-southern ‘coastal basins consist of many small
comb- shaped leers flow1ng into the Indone51an Ocean. Among
these, major ‘rivers are, from west to east, Grindulu, Loroq,
pdnggU1;~Wr1ng;n,.and Penguluran whose catchment areas vary
from”apprGXimately 100 km? to 700 km?. It was thought that
the araas were poor from an economic point of view, but the
lnvestment in several smdll scale water projects in these
dreaS-showo:that they will be economically profitable. For

example, Pakis Baru Project in the highland area of Pacitan,
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shows that 1nteq1ated efforts of reforeetatlon, dam construe»

tion, and canal 1mplovement seem successful

Among several rlvers Jn Southexn Coast fhe'Grindulu

River has the most potentlal for'development Inveetlgatlop

and planning of this river are worthwhlle as an 1mmodlate

action. _ 7
If an integrated apploach (1 e ‘goodbwaférshéd'
s applied to this: southern coastal area, the

management) 1

projects can expect a high rate of economlo return as well

"as upgrade indirectly tho fac;lltlee whlch provmde b351c

huan : peeds to the local people in these areas.

12.4 Propoeed PrOjects -
After dsseesment of the on- golng progects and the

strateqgy of water resource development Dlannea with identifi-

cation of the prevalllng problems and constralnts, and the
national and leglonal development ob]ectlves,_the follOW1ng
plannlng act;oas ‘and - prOJecLs have bean formulated for next
5 to’ 10 years The 3ust1£10atlon of the progects are men-
tioned in Sectlon 12.3.. Since it is dlfflqut'to glve them
a quantltatlve evaluatlon at the present stage of the study,
a further discussion and a detalled study Lhrough master

plannlng of the respective b351ns are- roqulred for all the

following projects.-

(a} Tributery‘bevelopment'

There are two works for master planning and five
conceivable_dam-projects as shown in Table 12.2.- The develop-
ment | priorities can be given by reviewing the overell
development ronceptb derlved in each master plan and detailed
feasibility analyses However, the Bagong- and Bendo projects
. are already well- formulated S0 that .they can be melemented
earlier than others The estlmated sizes and cosls - glven in

Table 12.2 are based on verj crude calculatlons
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(L) Southern Coastal Basins'
In Section. 12.3.3, an 1nteglated approach is
.recommended for the economic and SOCLal stab:llty in. th]s

-~ As shown in. Table 12, 3, our £1eld 1nepectaon has'
n impression that there would be pOSSJble progect

ared.

produced a
sites for multlpurpose development, and Lhat Lhey ﬁeemod to

be economically fea51ble as well as socxally de81rable The
Study proposee a new 1nst1tutlonal set-up Lhat aims at

1ntegrated or multlpurpoqe development of the southern _
coaetal'areae. It may. be ‘called "Master 31en for Small'
Scale Integrated Development Project'in Southern Coastal
Region", and it deals with: ' R
(1) An overall survey of watersheds whlch will
indicate present and future land ‘use patterns,
and 1dent1fy the potentlal dreas and depres-
sed areas where 1mmedlate development is
needed. Also an aero- photo survey should
~ be undertaken if it is requlred
{2) A masLer plan of the area which Shows
possible development locatlons and sizes,
and which outlines time'schednlee for
development | g T
(3) Investlgatlon of reforeetatlon and trce
cropping possibilities, eultable dry land
crope;'and'proper'extnhcien service ejstems.
(4) De51gn of proper otructures 1nclud1ng land
eroslon control works, small- scale dams,
irfigation systems, mini- hydro-electrlc
plants and their dlstrlbutlon systems,
”drlnklng watcr eupply systems and facxlltlcs
for groundwater ex9101tat;0n,' These struc-
turee'enould be tieeted'inlan_intégraﬁedj
manner so that a caLchment (watetehod) area
or a rural communlty can be systematlcally

devoloped
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 (5) Implementation and maintenance of the ahove-
mentioned works and the transfer of the
: oporatlonal and maintenance know-how to
v1llage officials,
ﬂugnebessaly astructures ‘can be constructed by local con-
tractors and unskllled labor through the guidance of skilled
engineers provided by the new institution.

12.5 Recommendation

Rgcpmmended projects in the Study Area are shown
in Tables 12.2 and 12.3, in which the Bendo Dam project and
the gmalL-scalenintégratéd'deVelopment projects in the
southern coaétal basins are emphasized. This sector study
gives a top priority to the latter.

A plan for the small-scale integrated development
project requires} - {1) map preparation (1:25,000~1:3,000),
}wdrological.studies; geological surveys, land-use map
1mepafation,7vegétatidn surveys and socio-economic surveys;
{2) site selection for watershed management {checkdams)
which” 1nc1udes structure s dimensions, actions needed, esti-
mation of dlrcct costs and benefits, and assessment of
nmanglble beneflts for the people concerned; and (3) policy
recomméndéfions,- budget requirements, and institutional

arrangements.
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CHAPTER XITI

LAND TRANSPORTATION

13.1 Land Transportation Deve]opment Strategy

'Thc follow1ng 5trateg1es are recommended for
devolopmcnt of land transportatlon systems in the Area.

_(1)7 Road transportation is becoming more important,
‘whlle rallroad transportatlon becomes less
'impOrtaﬁt in the Study Area. This trend is
:ekpected to continue in the future. There-
_fdre, it is recommended not to invest a large
~amount of money in railroad.

(2)  At the present rate of increase in traffic
"vblumes, the existing two-way provincial high-
~ ways. w111 be filled up to their capacity
' w1th1n five years. Expansion of the capacity

_ w111 be required soon. =

: (3) 'Kabupateﬁ road'neﬁworks will be vital for

' ' devéiépment bf'the whole area. Developmént
_pfiofity should be given first to the routes
:bétwéen kecamatan and kabupaten centers which
provide the least travelling costs, second to
the access roads to provincial highways and
kecamatan centers, and third to the routes
which lead to agriculture, mining, tourism

~and industrial potentials areas.
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(4) Fox rural development, conqtluctlon of accesﬁ
roads to desas is necessary, 1n addltLOﬁ Lo

upgrading and hulldlng desa 1oade.

13.2 Evaluation of Present Land Ttehsportation

13.2.1 Provincial Hig@yay'

The major function of the previncial nighway net-
work is to connect all the capital towns of kabupaten and to
accommodate inter-city traffic ‘smoothly. The entire: pronn_
cial highways, major cities and thClr road oondltlons are
shown in Figure 13.1.  The width of carrlage way in the
rural flat heavy traffic areas 15 6.0 m, wheleas that 1n the
less traffic areas is 4,0 to 5.5 m. All the roads h1ve been
asphalted except some segtlons between Pa01tan and Ponorogo
Most of the highways are paved w1th penetratlon macadam.

The surface conditions are good in flat area, but not in the
hilly areas like Wlingi- Kepanjen and in mountain areas like
Ponorogo-Trenggalek and Pacitan-Slahung. Most of the
norizontal alignments of the eXisting:hthwayv in the flat
terrain are straight, but some parts of the horlzontal
alignments in the cr0551ng places w1th rallroads and brldges
are found to be S-curved with 60 to 100 m radii, which is not
desirable. Both horizontal and vefticalielighﬁehts in the
hilly or mountainous terrain are not qboa beceusE”the lay

of land prevents the hlghways from belng constructed with
better alignments. Bina Marga d1v1ded the pr0v1nc1al highway
networks in the Study Area into 18 sectlons based on traffic

flows and volumes. Those sections are shown in Table 13.1.
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qable 13.1 Provincial Highways and Their Sections

Section ' ~ Length (km)
1. Provincial border--Pacitan 41
2. Pacitan--Slahung Sl _ T
3. SlahungﬂnDougek o _ . 14
4. Dongek“"?onorogo - 5.
5. Ponorogo--Study Area bordex - 43
6. Dongek--Trenggalek o 47
7. Trenggalek--Tulungagung _ 32
8. 'Tulungagunq-—Kediri C29
9. Tﬂlunga@ungnéBlitar : 34
10. Blitar--Srengat o 15
11. Srengatf"Ngaﬁtru - “ 20
12 Srengat——Kédiri - - 35
13 Blitar~—Wlingi. 'i : B 17
14, flingi—"Kepahjen_ '24
15 Kepanjen;émélang : | 19
16. Malangé;Tﬁren- ' 26
17, Xepanjen--Turen ' 17
18. Turen--Study Area border | 40

Source: Fast Java Provincial Development of Public
Works.

13.2.2 Kabupaten Road

Dinas Public Works of each kabupaten made_greét
efforts to improve kabupaten roads for the 1ast five years,
with annual investments ranging from Rp;lSO to Rp: 300
million. Nevertheless, kabupaten road networks are not good,
especially ihzthe southern cbastal'area}-fThé"prééent condi-

tions of the kabupaten roads are shown 1théble 13.2;,
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Table 13.2  TLength of Kabupaten Roads
and Their Conditions

—— e

'.Kabupatén Total Length Normal. ﬂé;g;zz;;_%
: o {km) (%) (%)
Pacitan 221 50 3
Cponorogo 29 n e
_'ngﬁggalek '7' 254 30 33
Tulungagung - 272 29 40
Blitar 307 39 70
Ke&iri : n.d. n.a. ' n.a.
fMaléng' _ 560 n.a, n.a.

Source: Dinas Public Works of each kabupaten.

Noté: "n.a." indicates that data is not
h : available.

13.2.3  Railroad

As shoWn-in Figure 13.1, the railroad in the Area
runs parailelwwith fhé provincial highway. They are competi-
tive and for the past ten years, demand for railroad trans-
portatidnihas been decreasing. In particular, volumes of
shortmdiétance passengers and freight on the railroad have
been decreasing, and average distance of their movement has
increased. The road has apparently an advantage over the
railroad for thé'fdllowing reasons in the Area.

(1) Railroad transport cannot offer any good
" services, partly due to deterioration of
rail; sleepers, bridges and relling stock,
and*partly due to operational inefficiency.

There is not much bulk cargo, and the

—
]
—

distance for its transportation is short.
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(3) Recent 1mpxovement 1n proces&&ng Lechnlque
of sugar, coconut and others. JcsulLed in
less demand for allload transportat1on.

(4} Concerning pdssenger transportatlon,

allload used' to have. an advantage over a
road. lowever, minibuses called-"colt":
are taking over the railroad since Lhey can

provide convenlent services. -

Railroads in the SLudy Area were constructed aroung
50 or 60 years ago durlng the Dutch colonial perlod. The
present railroad is 1,067 mm of gauge with 33 to 38 kg/m of
rail and a single track for dlesel 1ocomot1ves._ For the
past forty years the malntenanCG has been neglected, and it
will requlre a great amount of lnvestment for 1mprovement
1nc1udlng the modernization of rolllng stocks The branch
lines of the railroad in the Study Area are operated by'the
Indonesian National Railway (PNKA) as & parL of Java railway
networks. The PNKA suffers from a deficit bécaqse of low

tariffs and a large amount of personnel expenditure.

13.3 Provincial Highway.

13.3.1 A Traffic Volume Forgcast

Table 13. 3 shows the sections where trdfftc volumes
and their changes have been accuratelyxmeasured. Rates_of
increase in traffic volume during ﬁhe_peripdil972 o 1976
range from 20 to 40%, and are higher than the international
standards. There are two factors for such high rates of
increase in traffic volume. One is a rapid-inqreésefin
number of cars, and the other is an expansion of economic

activities in the Study Area.
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Table 13.3 Traffic Volume and Tts Rate of Increase

- ._ : - : e {Unit: Vehicles/day)

Annual Rate

Sg?tion o ' 1972 1976 of Increase

e e (%)
L. ,Provinéiél.border~fPacitan 72 212 30
‘3. - 8lahung-~Dongek 188 656 37
5. Ponorogo-~~Border 186 797 44
6. Dongek~-Trenggalek 31 257 70
7. Trenggalek-~Tulungagung 246 915 a0
9, "mlu'nga_qung“Blitar 317 1,206 40
12. SreﬁgapQ—Kediri | 526 1,160 22
13. Blitar--Wlingi 664 1,634 25
16, Ma’laﬁQ—{Tur'en _ 1,182 3,995 30
17. Kepanjen--Turen 15) 403 28

Source: Department of Transportation and Communication.

‘Based on the past trends of increase in traffic
volume and number of motorized vehicles both in the Study
Area and the Qh01é_East Java, the Team members estimated the
futﬁré'gr0w£h'rates of traffic volume in the Study Area as

followé:

Average Daily Traffic in 1976

Less than 300 300 or more
| (%) (%)
1976-1978 20 15
$1978-1983 15 10
1983-1993 10 8

With theSe-grbwth rates, the traffic volumes for 1983 and

1993 havé béen estimated as shown in Table 13.4.
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. ' NS
Table 13.4 Gsbimated praffic Volume by Section—

(Unit:‘_Vehicles/daK}

1976 1978 1983 _1993} - Tdeal Caﬁécity in 1993
Section (1) (2) (3) ._(4). | ~ (5)
1. a2 305 614 989 1,700
2. 39 56 113 182 1,500
3. 666 849 1,415 1,982 4,000
4, 1,13 1,500 2,414 3,380 8,000
5. 797 1,052 1,644 2,371 3,400
6. 257 370 744 1,198 1,500
7. 792 1,283 2,066 2,892  __ 4,000
8. 975 1,287 2,072 2,9l 8,000
9. 1,206 1,592 2,563 3,588 | 8,000
10. 2,783 3,674 5,914 . 8,280 | 8,000
11 652 861 1,386 1,940 4,000
12. 1,160 1,531 2,465 3,451 8,000
13 1,630 2,157 3,473 4,862 8,000
14. 3,060 4,057 7,322 9,131 6,700
15. 3,069 4,051 6,522 9,131 8,000
16. 3,95 5,273 8,490 11,886 8,000
17, 403 532 856 1,199 6,700

18. _ 615 - 817 1,315 1,184 - 6,700

Note: 1/ Motorcycles are not included.

Comparison of figures in columns (4)-and'(5):in Pable 13.4
indicates that the following four sections Will'not be able
to accommodate the traffic volumes by.1993. ' -
Section 10: Blitar--Srengat |
Section 14: Malang--Kepanjen
Section 15: Kepanjen-Wlingi
Section 16: Malang--Turen
on top of these sections where traffic volumeé are clearly

expected to exceed the present road capacities, more attention



needs to be paJd to some other Ssections where bad road condi -
tions, dlsoourage potentlal traffic demands from being
reallzed _ Such sections include the following oneg:

o 5ectlon 2 Pdgltan—«slahung

o Sectlon 6 : 'Trenggalek~*Ponorogo
To promote economlc and social development in the legs
deve;oped a?eaS, ‘this Study strongly recomnends upgrading
the two sections, even though their capacity is large enough
for Lhe projected 1993 traffic volumes.

13.3.2° Prdject Proposal

ad conditions
and the projection of future traffic volumes, the Team members

Based on the evaluation of present ro

recommend that road Cdpacltles should be expanded in the sec-
tions where the projected traffic volumes exceed the present

road capa¢itieé, and that road conditions including alignment,
pavement and drainage should be improved where such improvement
would sighificantly contribute to realizing potential traffic
demand and'éccelerating overall socio-economic development

of the less déveloped'areas

Sectlons 10, 14, 15 and 16 where daily traffic
volumes presumably exceed 8,000 in 1993 should bhe upgraded
and, in addition, 1.5 to 2 m hard shoulder sidewalks should
be constructed since the areas along the sections are densely
populated{ The sidewalks are for pedestrians, bicycles and
animal-drawn carts, and will raise capacity of the carrige-
way to lS}OOO vehicles a day. Fortunately, there are enough
Spades'whiéh.protect pedestrians and bicycles on both sides
of the.carrigGWay._ The same sidewalks can be constructed
along kabﬁpéten‘roéds, too. In line with these recommenda-
tions, thé projects, as shown in Table 13.5, have been
Jdnntafled for ‘the Repellta IIT period, including a feasi-

lnllty study on Lhe provincial highway network,



Table 13.5 Recommendéderojects for Provincial
Highway Betterment

Coverage : _
~ -Length of VVKEstimated
Section contents of Project the Section Costs
: : {km) o (RpeoMillion)
anorbgo— Feasibility Study _ 50 . ' ;‘_ 2!280
‘Pacitan ~and’ Construction : I
Pohorogow Upgrading of o 20 ‘._ © 620
Trenggalek  Mountainous ' 11980/81: 210
' Section . lesl/s2: 210
: 1982/83: 200
Blitar-— Upgrading 15 o 295
Srengat, '
wlingi- Upgrading 43 ' 645
Kepanjen- E :
Malang,
Malang- Upgrading 26 - : : 390
Turen

Notes: The following policies are recommended

1. Construction of new by-passes for through Lrafflc near

local towns.
2. -Upgrading and maintenance,
*3. Planning of new routes and restrlctlon of 1and use
along the planned new routes. ‘

13.4 Kabupaten Road

13.4.1 JIdentification of High Priority Projects

The Team members have identified threé:séts-of high-
priority projects based on three dlfferent functions to. be
performed by kabupaten roads. The major functions of
kabupaten roads are flrst, to. connect kecamatan centers to
kabupaten centers which are usually the cores of economic
act1v1t1es of_kabupatens, second, to interconnect. kecamatans,
and thirad, to'liﬁk high pptéﬁtial areas'{e.g;, fishery,
tourism and mining development areas) with:provincial highway

networks.
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(a) ZIdeal : Routes
The ideal routes hdve been sorted out to identify

rst function
tween kabupaten ang
kocamatan centers at the least cost of travel,

prlorlty progects from the viewpoint of the f£ji
of kabupaten roads, i.e., linkages he

One k@camatan has many alternative routes connect-~
ing it w1th an economtc center of kabupaten, To £ind the
ideal route, %he follow1ng steps are taken:

(1) Identification of alternative routes and

“their length;
{2) Cla351flcat10n of topographic conditions
“;a]ong the routes into flat, hilly and
o mountalnous,

(3) Estimation of vehicle operation costs per

kllometer for different topographic conditions;

(4) Identification of the route which requires

. the least vehicle operating costs;

(5) Adjustment of the vehicle operating costs

with the magnitude of attractiveness of the
seven kabupaten Centers in terms of levelsg

_ -'of economic activities; and

.(6) .Selectlon of an ideal route based on the

adjusted least vehicle operating costs.

 As;én example, Table 13.6 demonstrates the selec-
tion of an.idéal route out of two alternative routes, Route
A from Sudimoro to Pacitan and Route B from Sudimoro to
Trenggaiék;' Véhicles‘dpérating Costs (VOC) of Route A and
B are Rp.2,383 éﬁd-Rp.2,64l, regspectively. Even after
discounting vOC of Route B by 2% with the magnitude of attractive-
hess, adjusted VOC of Route A is still less than that of Route
B. Thus Route A is selected as an ideal route. With the
nmthdd described ébove, thirteen ideal routes have been

identified to be upgraded (see Table 13.7).
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rable 13.6 Selection Qf'the_ldcaliRogte
in Sudimoro, Pacitan

(1) ' (2 (3 )y (8)
- : C Magnitude Adjusted
.1/ of Attrac- | .VOC

Roads - Diétancé .VOC; : tivenéssg/ _(3)—(4)
Akm} . {Rp.) . N Y
Route A Sudimoro—Ngédirejo 26 1fl?4
NgadirejOFTulakaﬁ 12 . 524. IR
T1lakan-Pacitan 14 667 |
52 © 2,383 2;383x0=o 2,383
Route B Sudimoro-Panggul - 11 524
Panggul-Dongko 21 948 _ . 2
Dongko—Kepénjen | 20 - 839
Kepanjen—Trenqgaiek 9 330
61 2,641 _2,64110.02¥53 2,588
Motes: 1/ Data aré obtaineé:from "Cbmpériéon'of Vghicie Operating
Costs for Different Conditions of Pavement for Earth,
G;avel andVSeal," by BinaJMarga, 19787
é/ Magnitudé of attractiveness of_kabUpaten cénters’is

measured by the share of origin dgstination of traffic
among seven kabupaten centers of the Study Area. Data
are derived from "OD Survey Table in 1978," by

Directorate General of Transportation.
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Tablé 13.7 Ideal Roulke

T

10.

ii,

12,

13.

15,

16.

A7,

T S
‘ﬁ;éecfioh' Length Cost
o - (km) (Rp. Million)
T T —
Bandar (Pacitaﬁi;;Tega#ombo (Pacitan) 10 60
Sudimoro  (Pacitan)--Ngadirejo (Pacitan) 14 84
Don630 (fr¢hgqé1eﬁ);;Ka£§ngan.(Trenggalek) 10 60
Dénéko”(TféﬁQQalek)~?Panggul {Trenggalek) 5 30
Munjungan (Trenggalek) ~-Kampak/Bendo
(Trenggalek) o 5 36
Trenggqiéku-Beﬁﬂungah:(Trenggalek) 10 60
LodOYo'(Blitérif-Biﬁaqgun {Blitar) 18 108
Margomulyo (Blitar)—nPanggungrejo (Blitar) 11 66
Suruhwadung (Blitar)—-Kademangan {Blitar) 5 30
Bakung (Biitér)—~Lorejo {Blitar) 4 24
Talun (Blitar)~—Gandusari (Blitar) 4 24
Kampak/Béndd_(Trenggalek)~~Gandusari 4 ”
{Trenggalek). .
Kalidawir (Tulungaqung)—~Pucanglaban 15 %0
(T. Agung)
Sampung (Ponofoqo)h—Sumoroto (Ponorogo) 12 72
Tenaﬁgan (Ponoragé)?—Ngebei {(Ponorogo) 13 78
Pulung {Ponordqo}——Soko (Ponorogo) 10 Y
| 7 42

Sulauny {(Ponorogo) --Ngrayun (Ponorogo)

Projects for Upgrading
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(b) = Access ‘Roads to Prov1nclal ‘Roads and
Kecamatan Centers .

At plesent, access roads from kecamatan centels to

kabupaten roads and also from desas Lo kooamatan centers are

in fairly bad condition at many spotu._ To promote rural
development and to provxde pasic social services. to ‘the

people in the rural areas, the 1oca1 governments have to up—

grade the access roads as a part of the basic. 1nfrastrucLure

for development. After 1nvest1gat1ng the road condltlons on

site, the Team members have 1dent1f1ed tho follow1ng access

roads to be upgraded.

Table 13.8 Upgrading Projects-qf Acceass Roads

Length- _  cost

Section S L xm) C(Rp. Mil.)

1. Pringkuku (Pacitan)-~Pacltan ' : . 10 RN o
2. Mantren {Pacitan)--Provincial borderx ' 8 : 48
3. Pegalombo (Pacitan)--Tulakan (Pacitan) - 16 36
4. Pogalan { Trenggalek) --Rejowinangun . _ S Y7 V ,42

{Trenggalek) .
5. Gandusari (Trenggalek)--Durenan (Trenggélek) g - 48
6. Lodoyo (Trenggalek)--Karangan (Treﬁqgalek) | 9 : 54
7. Kesampen (Blitar)--Binangun {(Blitar). | 8 48
8. ‘Sawol. (Ponorogo)--Kabupaten border i _. 77

{Ponorogo)

{c) Potential Roads

The potential for fishery} ﬁoﬁrism ahd'mining
development is found in many.plaéés in the Study Area. How-
ever, due to lack of sufficient investménts in infrastructures
such as roads, electricity and water'supply, gsome of thosc
potentials have not been exploited yet;"BaSGd on the field
observations and-interviews, those roads which wOUid promote
development of specifié sectors and areas are idehtified as
shown in Table 13.9.
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‘rable 13.9  Ppotential Read Projeets for Uiigrading

. Section

i Y

1

Kebonagung - (Paci tan) ~<Worawari (Pacitan)
puauNg {racitan) -'-K‘_:|lakr (Pacitan)
Ngadilﬁwih -(Pa-ci tan) —#-Koﬂpan (bﬁci tan)
Talakan ) (Pacitan}--5luang (Pac.i'taﬁ)

pandar (Paci tan) =-Ngunuk - (Paci tan)
Ngadirejo (Pacitan}--Tanggung. (Pacitan)
Sudinnrc.:‘_ (_Péu?:i tjqn._) ~'-Pa't'n'ggu.l_ .('I‘r:"enggalck)
panggul '(‘fféﬁqga).'ék) ~~Tangkil (Trenggaiek)
panggul ('iﬁrengga_lek)r-*ﬂanjar (Trenggalek)
Jombak (Trenggalek)~~Sidemulyo (Trenggalek)
nongko ('i‘a'r'ahgqa'ie:k}'-qkampan {rronggalek}
Fampak (Tre:_\qgalek!—‘-'datuliwo {Trenggalek)
Watulimo '_(Trengga}.ek) —.—Prigi {Trenggalek)
rogalan ("P.x‘cnggalek.)*-Cc_:ri (Trcnggalek)
#glongsor {Trengualek)--Pakel {Trenggalek)
lorejo {Trenagalek) ~~Coast (Trenggalek}
Craken {Trenggalek) wBendomtﬁ {Trenggalek}
Sumbefg_l_agah {Blitar) -~Watudor (Blitar)
Panggung (Blitar)--Coast (Blitar)
pendorejo . (Blitar) --Gdanawn (Blitar)
Jatilengger -{Bli_tgr)——ncnciorejo {Blitar)

Popoh {Tulubgagung) --Bescle (Tulungagqung)

Besole {Tulungaguny)--Teluk Brumbun {A. Agung)

Tanqgu_nggummg {T. Aguag}--Kalimenur {T. Agung)

¥alimenor (T, Agung)_u-—"reluk Sere {T. Agung)
Pagerwojo '(Tféngg»alelk}——Bemiung “{Trenggalek)
Ngadi (’mlunénqung} --:-i}_om {Kediri)

Hajo (Ke_diri)——ﬁesuki (Kediri)

Sambirejo (Kediri)--Coliwan {Xediri})

Tiron (Ke&iri)'—-mlimnis (Kediri)

Berhek (Kediri)-—~ﬂ}aﬁqko {Kediri)

Berhek {Kediri) --Sawahan (Kedirxi)

Pagerwojo {Trenggalek}--Bendungan (Trengaalek}

sumdroto (Ponorogo) --Pok  (Ponoarpyo)
Fororogo--Kedungbantenyg  {Pono nﬁqo)

Jenangan (rtinm:mp)--i{asuqilm\ {Ponorogo}
Hgting (Ponorogo) --Ghaia {Fonorogo)

Puiung (I\:ndrogz)_) ~~Banaran | Ponorogo)
Gapbit {Ponorogo) --Hylndeng (Ponofcnp)
Hyrayun (Ponovoga) -=G. - Tumrang (l'.onor:otp)
Fagak (Malaig) -~Pampakeio (Maléng)

Bamplt (Malang)-~Tembakasrl (Malang)
Lnygurdowo (M.-lle_'mg),w';‘elnk sipelot (Malanyg)
Tamansari {m_lan'q)wl,elnkmt {Halany)}
Pucanglaban t‘l;.' .*hjunq) ~«goant

Katjangan (T. Agung) <~Puse (', Agqung}
Karangatalug (%, Agung) ~~Ngledok (7. Agung)

Serdang {T. Aqgunq) -~Penampean (7. Agung)

Length
(k)

——
12
14

6
25
6
5
11
12
6
18
17
10

[
o L BN~ B -« B T N Y Y =)

L e =
[= = SR - I B = B B )

~4

Cost
(Rp. Hillion)

82
98
38
175
36
35
66
72
36
o
192

14390
J
103
60
19

60
54

e
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13.5 Desa Road Development_PrOjgggg

There -are 1, 700 desas Wlth Qqulatiqh.bf_3!OQ0 to
5,000. Most o£ them are located Ffax from'any"of~both”£he

provincial hlghways and their kecamatan centels, w1thout

convenient access loads The 1ack of sufflc1ent access roads

has been a great obstac]e to mark@tlng of agllcultural
fishery and forestry products and to plOVlSlOD of producthe
inputs and social services to desas For rural developmcnt

Jmprovemcnt of access roads to desae 1S an esscntlal requlrg_

ment. Deficiency in desa roads. has bcen calculated as

follows:
A case of KB Trenggalek

Total area: _: 1}272_km2
- Number of desas: 157,
Number of desa per km2 0.1234" _
Road needed pel_km 'f§76“T§§H = 4.Q250 kni/kn
Total road needed: ©4.0250 km/km? x 1,272 kil
o L 5i130 Em -
Existing road lengﬁh: H1,370 km .
New road needed: : 5,120 km ~'l,370.km

3, 750 km

The deficiency in feeder roads in each kabupaten is shown in

the following table:
Kabupaten -Length

| Tkm)T
Pacitan 3,870
Ponorogo : 1,314'
Trenggalek 3,750
Tulungagung .- .615
Kediri _ 3 84 -
Blitar 3,157
‘Malang (1/2) 3,537 |
Total . | 16,327 :_; .

Though desa roads are essential for rural develop-

ment, it is still premature to correct all these_defiéignchﬁ
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durlnq tho Repellta TII period. rhig Study, therefore, recom~
nends 1hat 50% of the present doflc1oncy shou

1d be upgradeq
durlnq Repellta ITI,

and the regt during Repelita IV. The
total Long quUIer for the construction and u

Pgrading are
ebtlmdtcd at Rp.32.7 billion, _

13.6 Reéohmendation for Railr

oad_bevelopment

There are three branch lines of railroad networks
1n.th@ Study Area; Madiun to Ponorogo, Jumbang to Blitar,
and Bangll to Blitar through Malang. At pPresent, the volume
of frelght by railroad is less than that by trucks.

Since
the ra:lroad takes a longer time to transport cargo, it
Lransports only llmlted kinds of items such as fertlllzer
and cement This trend of railroad transportation is found
not only in Indonesia but also all over the world. As road
facilities lmprOVe and the number of vehicles increases, the
railroad is 1081ng its role as a means of local transport
and serves only for long distance transport., In relation to
this decllnlng.demand for railroad transportation, a
feasibility study is required to investigate what amount of
money should be'invested in improvement of the railroad
systen ih'the'Area. The costs of this feasibility study are
estimated to be Rp.200 million.
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CHAPTER X1V

PORTS

14.1 General

Despite the enormous significance of coastal and
inter~insu15r transportation for Indonesia, there is no-
reqular Jlner serv1ce along the southern coast of East
Java. This isa. natural consequence of sea transportation
technology (whlch tends to favor concentration and bulk
handling not suitable for much, if not most, of the
potantlal demand along. the East Java coast}, and unfavorable
natural cond;t;ons such as the rough sea and shallow water
along the moét_parts of the coast., However, it is zlso
due to insﬁfficient attention given to the development of
local ports '

With 1nCLeased economic activities which will be
expected Lo be generated in near future in accordance with the
1mplementat10n of development plans, the demand for commer-
clial ports WJll substantlally increase. In addition,
1nten51f1ed fishery activities along the coast have alrecady

lncreabed the demand for flshlng ports and their services.

14.2 Existing Conditions

‘Within the Study Area, one fishing port exists at
Pacitan, and another is under construction at Prigi. Pacitan
fishing port consists of a newly constructed piling pier, a

10 m causeway, a fish market (20 m x 10 m) and a warchouse.



Beside thlis newly constructed pler, there are some old

piles around a wrecked jetty, but they are no ob2taole io

use of the fishing port (see Figuve 14 1), lowever, fOL the

ishihng boats currently be .
3 m above mean sea level, is too’ hxgh

ing used: 1n PaclLan bay the eleva-

tion of the pier,
In addltlon, there are level dlfferonceq betweaen
this pier and the causeway, and also betWGen the causeway
and the market ground. These dlfferencos make transpoxtatlon
of goods from the pier to the market dlfflCUlL As a result,
the Pacitan fishing port is not used much by flshermen, who
instead prefexr to land their catch and mooxr thell boats at

the natural beach north of this flshlng port. .

_ The warehouse behlnd the flsh market was used
infrequently to store salt or fertilizer. But it 'is not
known whether salt and fertilizer was transported by vessels
or trucks. ' ' S

to sum up, the port of Pa01tan ‘is not ‘now adequate
either as a fishing port nor as a commerolal port but its
improvement would help develop fisnery achvxtles and, to

some extent, commor01al port aothltles

On the Bay of Prlgl, ‘the LOHStIUCthH of a. flShan
port started in 1976, and Rp.12,. 5 million and. Rp 110 million
were sSpent for its construction in 1976/77 dnd 1977/78
respeotlvely by the Central Government. The fish market
with office was completed at the end of 1978, and oh
access road whlch connects the ex15t1ng road to the flsh1ng
port is under oonstructlon S

This fishing port had been plonoed with the inton~
tion of establishing one fishing port which includes basic
port facilities such as mooring and preparatioh quay;and
functional facilities. = The funcfionalofaciliﬁios are an
ice plantl cold storage, electrlclty,,a'fish market' a'Water
supply system, a workshop with- sllpway, and an admlnlbtxa~

tion office with official residences (see Figure 14.2) .
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--f'The'pOrt'iS wall locateq, and its planning has

increase in the catch

.the plan appears to he based
on a. gholtwrun prOJectlon of flshery activitij

and flshery HCtJVlLleS in this are

by Prlgl flshermen. ‘However,

ies in the area,

8 will soon outgrow the
facilities CurlQﬂtlY planned,

Since large investment ig required to establish

port facllltleS: and it is rather difficult within several

yoars to expand thelr capac1ty later by improvement of

faCllltleS or rev151on of the original plan, a master plan

of a flshlng port must be based on g long range pPerspective,
and all lmprovement and- development works should be 1mp1e—
nented wthln the framework of this master plan.

14.3 An Apprdaéh'for-POrt-Development

There are coastal boats, inter-insular vessels and
saxllng vessels serv1ng Surabaya Port and other ports on the
coast of Java Sea. On the Southern coast of East Java, how-
ever, there is no coastal boat or inter-insular vessel
in local serv1ce ' ThlS lack of service is partly because
port f601lltles are not in worklng order, and partly because
there ls not sufflclent volume of cargo demand for ships to
be profltably operated S;nce roads are relatively well
vaeloped 1n.E¢st Java and_have greater capacity than the
present Qemaﬁg ﬁof transportation, land transport by trucks
is easy and théfé{is little demand for shipping cargo by sea.

, The present economic activities in the Study Area
are still_atfa'low'lével, but in order to pave the way for
future economic development, port facilities for domestic
trade definit@ly will be necessary for the southern coast
of Fast JéVa. As economic activities in the hinterland
increase, Sea'traHSpoftation will prove to be the most effi-
cient and éconbmical for bulk cargo such as fertilizer and

cement;.' It.:is aJ:SO. pOSSible' to transport general cargo
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(including sundry goods) in domestie'trade more effidiently
if and when the regular shipping services are opcnod betwuen

surabaya Port, Cilacap Port and- prospectlve ports in the

Study Area. Therefore, 1t is necessary to build, 1n severdl

phases, port fa01llt1es for domestic trade as-a way_;ot-

promote regional development on the sduthern“coast of'East
Java, |

| The sites sultable for - poxt constxuctlon are mostly
limited to three bay areas, Pacitan, Prigi and Popoh But
these bays do not possess any lagoon on swampy alee that
could be readily used as inlet for-cohstrUction'of*ports.

In view of topographical and hinterland conditions,: ]arge

scale port development is not likely in the Area.-'

Based on the above con51derat10ns, development
strategy for ports and harbors with the underlylng ob3ective
of promoting regicnal development has been deflned as follows:
(1) First phase To 1mprove port fa0111t1es in
phases in view of the level of utlllzatlon
of facilities and. amounts of catch and demand,
all within the ﬁnamework of the naster plan
for improvement of flshlng ports
{2) Second phase: To make flShlnq port faCllltlBS
‘available for trade shlpplng as requlred

(3) Third phase: To build commcrclal port
fac111t1es +o function lndependently from
those for flshlng as shlpplngrdemand increases.
The facilities of the cemmercial'port'shesld be
separated from those ofeexisting fishing ports,
and the function of commercial ports will be
promoted in accordance with growth ahd'develop—

- ment of demand for sea transportation. -
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14.4 'Recdmmended Projects and Priorities

Among the three potential locationg

for fishing
ports . (Pllgl, Pacitan and Popoh)

» Prigi deserves the highest
prlorlty fqr.development. This is baged on the following

reasons:. o : -
(1) Geographic and topographic conditions are
- most favorable for construction of a port;
{2) Hydraullc conditions (wave, swell, current
and others) are also favorable;
(3} Fishery-technology is more advanced here
than elsewhere, and fishermen are most
progresslve—mlnded
(4) Access to the market is equally good as at
.. Popohj and
{(5) Constructlon of a port has already started,
As to the last pOJHt ~the Dlrectorate General of Sea Communi-
ca*lon sent to the Dlrectorate General of Fishery an official
letter 1nd;cat1ng its acceptance of the request from the
latter fOriéétablishment of a fishing port, dated October 4,
1978.

'The.recommended features for the fishing port at
Prigi are ‘based on’the current plant and its modification in
view of.éﬁbstéhtial'expansion of fishery activities in the
long-run. The'planned capacity of the port is handling fish
catch of 190 tons a day, which is the level expected in 2000
A.D.  "This figure has been derived from the target consump-
tion of fish in Javé and the expected market area of Prigi.
From the past gro@th of fish catch at Prigi, the fish catch
ig PrOjééted.tO.incrEaée to the following levels:

71979 10 tons a day

1980 15 "

1981 18 “

1982 20  “

1983 40 " (New Port Phase I in full use)
1985 50 u
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1990 100 tons a day .
2000 . 190 "

The target yeal ‘of complerlon and staxt oF use of

the basic faleltleS, functlonaI fa01llt1@s “and land shown

in Figure 14.3 is set as 2000 A.D. On the basis of the

above,

teristics when fully completed in that yeal (dee quulo

14.3): _
(1) Area of fishing port complex : 5.7 ha
(2) Number of fishing boats in- target year

- Purse seiners (medium size) - . 55 Dboats
- Purse seiners.(émall'size) . 132 boats
- Small fishing boats. " 90 boats
{3} Catch per day and number of fishing
- boats . L | _
- Purse sciners (medium siéé)  " 56 tons
| o (7 boats)
~ Purse seliners (small size) 0132 tons
B (22 boats)
-~ Small fishing boats - 1.08 tons
_ : : R _ (72 boats)
(4) Quantity of_fish:landed | l 190 tons/day

{5) Ba51c port faClllLLGS

~ Purse seiner landlng and

preparation quay : _ 90
- Stair landing facility .90
~ Small boat landing_facility 90
- Breakwater {rubble mound,sloping o

type) - S A 50
- Rock Bulkhead - | 575
- Dredging works (-4 m) N 196,700

(6) Principal functional facilitieg

-~ Fish market 3,800
~ Shed | - | 1,000

o~ 222 -

the recommendcd port will have the follow1ng charac~

applox 70,000 tons/year
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(7}

- Fuel supply system  1:set

"'Patklng area - . o 7,348.5 w?
- PLOC@SSlng arLa : _ _ -6, 013 5 >
- Net and'gear qreav, o - AR _8,J33 51f
~ Shipyard aréa- B RN 61121;0 m?
~_Sllpway of workshop o o .-‘72f9 1
- Dock road . 8,645.0 W’
< Commercial drea o 1,850.0 m’
;'Admlnlstratlon OfflCC area ".” 2,850.0 m’

Total costs of Jnvestment (lncludes-“
consultant fees, contlngency of 25%f
and sales tax of 7%) :

- Local currenby portioﬁ ‘ "_US$§17smillion
-~ Forelign currency portlon'r US$5;9fmillion
~ Total. costs SR ' _. U8$9.6 million

This projeCt will have the follow1ng development 1mpactb

(1)

{2)

(3)

(4)

(5)

Tt will. reduce the tlme needed by flshlng boats
for departlng and unloadlng cateh, thereby '
1ncrea51ng the utlllzatlon of flshlng boats

and 1ncrea81ng the product1v1ty of flshermen
and their GQUlPWEHL, . ,

Tt will enable “the 1ntroduct10n of larger and
motorlzed flshing boats, thereby expandlng the
flshlng areas and 1ncrea51ng productlv1ty,

It will enable preservation of the ‘quality of
fish throughxréfrigeration-ahd frée?iﬁg;"thereby
expanding the market area and stab111z1ng the
supply and price of flSh

Tt will reduce the prlce of flsh Lhcr@by con-
tributing to the 1mprovement of nutrition in
the mdrket area; and

It will increase the income of flshermen at
Prigi, and 1nd1rectly stimulate the’ develmeent

of the area around it.
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In sumy. thlq port will have a 81gn1f1cant impact on the

leglonal devulopment of the market avrea {comprising Kg

Trenggajek KB Tulungagung, KB Blitar and kg and KDY Kediri)
not only’ through supply of fresh fish in large quantlty, but
algo through lmprovement of health and inducement of supple-
mentary actJV1tles such as ship’ repair, mechanical industry
and food proce qlng 1ndustry In addition, the development
of this port will Justlfy the generation of a large quantity
of power and prov151on of a public water supply system at

Prlgl, to the general beneflt of the people there.

As to the fea81b111ty of the proposed fishing  port
PfoleCt at Prlql: “the total construction cost amounts o
Us39.6 million (Rp 5, 590 million), while the expected annual
benefit will amount to about Rp.650 million, of which Rp.540
million are direct benefits from the fish catch and the rest,
Rp.llO mllllon, are -indirect benefits from port and functional
facilities. This means that the rough estimated internal rate
of return is 10%, assuming twenty-five years of economic life
of the project.
| After the flshlng port of Prigi, the next prlorlty
is thL development of Pacitan flshlng port. The present
fishing port.fac;lltles are quite inadequate for existing
fishing ants’dde”to'lack of small boat landing facilities
and shortage of functional facilities such as a cold storage
and ice plant. - The size of investment should be half of
that at Prigi Port. Port facilities to be added at Pacitan
within a few vears after the development of the Prigi fish-
ing port are as follows
(1} Small flshlng boat landing facility,
(2) -stair landing facility,
(3) Ice plant and cold storade,
(4)  Water supply system,
“{5) ‘Blectricity,
(6) Net and gear area,

(7) Parking area.



Another -fishing pbrthOnstruotidhhpdSSibilityuwhich
should be considered is to build one at Popoh Bay. - Because
of the overlapping markat area w1th Pr1g1 Por “and. tOPOgrath

cal conditions, a latge scale. fighing port is- left out of
consideration. But to improve the productivity of Lhe
fishermen at Popoh and to stabilize fish supply, ‘a smallw
scale'Llshlng port . 1nc1ud1ng a- small ‘boat landlng facillty
or a stair landing facility, -should be constructed ‘toward.
the end of Repelita III. The investment costs wquld_be less

than $1 million. The last two fishing ports ghould, 'hcswever-,

be planned after the completlon of the Phase I palt of the

Prigi flshlng port 50 that Lhe lesaons learned Elom the

first case may be 1ncorporated into thell plans
In-addition to fishing-portsq the deVelopment
planning of a commercial port should be éonsidéred,at Prigi
during Repelita III;=which,expeCts the:cOnstructidn*dﬁring
Repelita IV. The developmént'of the propdsedrfishery_port.
at Prigi will stimulate the-growthjbf.this-villaqéiand its
hinterland, and this port itself can be used by smaller
coastal vessels. Thus, the future prospect of-develoﬁjng a
commercial port at Prlgl would be substantlally dlfferent _
from the preseptly proposed one. ' '
The location for a comméfciai port athrigiﬁBéy
in the future is indicated in Figure 14.4, _Thé'prbposed
location is excellent from several poihts ofrview; listed
as follows: o _ - '
(1) The site is welllsheltefed against;swells
and waves from the Indonesian Qcean by a
: penlnsula and an island;
(2) The site will be connected easily to ‘the
existing road by an access road
(3) The site is expected to. be reclaimed eaqlly
for construction of a port-termlnal:by
using sand and gravel from the_hill 1ocated

behind the site; and
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1(4)f‘The site is close to deep water

The Capa01ty of the planned commercial port of Prigij
and artangemcnt of faCllltle& are listed as follows:

_(1)"Commer01al port facilities planned

e

| at Prigi Bay
Piling pier with -6 m depth

Pier length = 210 m (3,000 D/W x 2 berths)
Port terminal 5.0 ha
One trdnsit_shed and one warehouse
Access road about 1,000 m

One administration office

(2) cCapacity of Pier

__900 tons/m/year in 2000 A,D.

Average annual capacity estimated

189,000 tons/year

(3} Total costs of investment (includes consultant

fees and COntingency of 25%)

At the

existing port. at

be also examined.

Local currency portion US$2.1 million
Foreign currency portion US$3.9 million
Total costs US$6.0 million

same time, the possibility of improving the
Pacitan for use as commercial port should

With intensified rural development activi-

ties and improved access to neighboring kabupatens, the need

for a commercial
the Repelita III

port at Pacitan will be intensified within

period.

- 227 -



. ng
P AR KL FEGAT
Hv .
o ¢
%0 e M

PRIGH BAY

£ kFitl 110

Figurs 14.4 To;'}or;-rap}xic. cendition of Prigi Bay e
o Legend

ERSY project site

B Residential Arca

- 228 ~



—— L B L

14.5 Recommended Invcsiment and Stud dy chedule

“Re ita Tor T e

e Repelita 11y Repelita Cost in

. 1879 198() 1981 1982 1983 v USS81,000 ~
: f;h:mg Port Pr1g1 _ —

b . Phase:I. .~ : b ) 6. 500
b. Phase 11 ' — 3400
c. Feas ;bellty Study . —-1 100

tan

2, l“lshlng Port, PaCl .

'? a. I"EEl'ilblllty St_udy ' | égg
b. Constructlon 2 : ) 3,

t Popoh

3. Pishing Port,

a. Feasibility Study | Ggg
b. COHSLrUCLJOH _ |

4, Commerc;Lal Port, Prigi. .
a._[‘eas:.blllt_y .;_tudy : — 2o
k. Construction _ ' ’

5. Commérci_él ‘Port, Pacitan . o
a. Feasibility Study L
b. Construction . .

. t 17 o ' . 7,380 19,200 26,580
Tota o .
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~ CHAPTER Xv

. PROJECT FORMULATTON

'15J__1nt£bdu¢tibn'l ,.

In the prev10us studles, i.e., the first phase, the
Regl()nal Study, Fast Java made in 1975, and the second phase,
made in 1978/79 the bottom —-up: (pushlng from the bottom) and
packaglnq approaches were recommended as major tactics for
reglonal development In the. llght of the above orientation,
the Western Pac1tan Rural Development Project Package (PP. 1)
was found- to be most v1able among 14 proposed projects, which
are llsted in Part I of. thlS report,

Although the PP. I consists of 14 individual
projects,’ -th_e_ Part E I | deals with'major projeéts in water
resources,.'_-_r,o‘ad and critical area development, for which
project'-fo_rnltilaticin, integration and justification are

discussed. -

'Co'_ri'se'quén'tly,' Part III describes the following

items in"or.der: (1) Deséription of the area of KB Pacitan
including.physical and socio-economic conditions, {2) Based on
analysi.s of KB Pacitan, the development necessity of the area
is diécusSéd,_T-andi {3) Development potential and projects in
the area ai’é,bfesente’d',- leading to {4) Integration, justifica-
tion and implementation program of the proposed projects, and,
finally (5}'*'T@¢hhi’¢él aspects of the projects, as attached in
the following Chapter XVI.
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15.2 Physical Settings in Pacitan Area-

15;2.1 Meteoxo]oglcal Condltlons

The annual ralnfall 1n the aroa is about 2, bOO nm

which is artificially dellved by use’ of the avallable Tecords

in the alea,'and adjusted. accordiﬂg to the recomds of neigh-
‘tor Chapter XVI, 16.1.1

v

bouring meteOLOLOglcal statlons (refe1
The rainy qeason rYanges from Ceptcmber to March whose .

amount of rainfall dominates about 83% of the total annual

rainfall. The température in the area does not ‘luctuate

much ranging from about 23°C at mlnlmum to about 33°C at
maximum all yeay round. However, it is much . codler 1n
1nhab1tateo hilly parts (500-1, 000 m above sea level) than

coastal areas.

15.2.2 Major Watersheds in'KB Paéitanfﬁm

There are four major watersheds 1n KB Pa01tan, as
shown in Figure 15,1. The largest is the' Gllndulu aner*
watershed which occupies the’ central pa;t of KB Pacmtan.

It is 750 km? in area, egual £0 55% of the total:kabh?éfen
area. = The next ]argest watershed is that of  the Baksoko
River in the western part of KB Pacitan (270 km?) In the
south—éasternlpart, there. are threéiminor-watérShéds, those
of the Pagutan River, the Loreg River and'the BawurlRiver
(cach of which is 100-120 km?). Small portions of the
northern part of the kabupaten helong to the_Behgawan Solo

watershed,

15.2.3. Towographjc and Geoloaagal Condltlon of KB Pa01tan

| The southern coastal area of ‘East Java 15 generally
hilly-and-mountalnous. As shown. in the watershed map (Figure
15.1), the most of rivers Flow south to the. Indonesian Sea.
The elevation ofuthg_kabgpaten':anggs,ﬁrdm*o'mlto_1,000 m

above sea level despite its small area,
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butlon of tho area cla851f1ed by slope gradlg
ents 1nd1cates that flat area with ‘the 5lope under 5% amounts
to . 3 000 ha which lS only 3% of the total kabupaten area, as
shown in Plgule 15.2, On the other hand _more than 65% of
aten land has the slope gladlents of 30 JOﬁ ‘In
a considerable part of the Grlndulu Rlver watel“

DiStrl

the kabup
particular,

shed fallq 1nto ths cat9901y.
Ceologlcally the area is domlnated by basalt ox
andesite in the central part,’ ive. the Gzlndulu Rlver basin,
limestone in the western part, and Mlocene sedlmentary facies

in the eastern part as shown in Flgure 15.3.

15.2.4 DlStrlbuthH of Sulface 8011

Dlstrlbutlon of surface 5011 by types larg ely
corresponds to the dlstrlbutlon or major watersheds.“ As
shown in Figure 15 4, concentratlons of the most fertlle
alluv1al soil are found in the downstream area of the Grlnduhx
River arxound Kota Pacltan ‘as well as the Pagutan Rlver and the
- Lorog River, - although the latter two are very small in areas,
-SDll in the mlddle reaches of the Grlndulu Rlver watershed is
characterlzed by . lithosol which is a shallow 3011 con51st1ng
of lmperfectly weathered ZOPK fragments and generally

observed in mountalnous area% w1th steep sloPe gradlent

Chocolate reddlsh latosol is w1dely dlsrezsed along

o the upper reaches of the Grlndulu River catchment. Latosol is

a typlcal soil in the area where there are dlsLJnctlve dry and
rainy seasons. From the agrlcuLtural pomnt of view, latosol
is generally 1nfert11e and reguires appllcatlon af large
guantities of phosphatic fertilizer in order to raise land

ploduct1v1ty

The- southwestern parL of the kabupatcn is charac-
terized by 13thosol with llmestone as” mother materlal._ The
area covered by llthosol should be generally used as forest
from the point of view of soil conservatlon, Sane the deptb

of soil is so shallow that soil is easily washéd_away;:

~ 234 ~



ﬂ@umw AN
.:Mﬂh cloxtpeby. i e

i

il __o&\m

nynMLUTIg

IUBTPEID

S usTPRRs,
JusTORIS

‘ausTDRIS

aﬁ&%@dhw
f“\ ’

N

IURTREID 2IOTS AQ UOTILDTIITSSERTD evoaiw

olszoucg - l-lu
o _

5T

DanbT

235




‘ozowrpag.,
FOuTT IS

R

vel1ned

E

uebuemen
o]

a1 uT den Teot

BoToss

aenToRg <

o

0
T
L

§T sanbrg

,,.axwxmﬂw

<

PIDVS AXBIUDWIPOS

EBTORI DUORSIWILT

TTUSIOTR
fIUDOOTR

BN TANTTY

2aTSIPUY

pushbaT

Zalai



OCOXTPEBN |
L=

STSBY DUP SAPTPSWIFIUI USITH OTUBDICA

: § JUOLS - OTUBDTIOA
\pmsauzmﬁﬂ@wm smnOuw uﬂﬁﬂvwwmﬁ \mﬁom0£#ﬂp

KBTo AUSWTPS ‘BNTY 93°[O00UD TRIADTT:

1D 3usWIPSS ‘sarg TRIANITY
N

vexTord &4 ut dew IToS a1 sandrg

PUB 3INL ‘SIOSOUITT USTDPSY S32TOOCUD

U 2UOJE FWITY T IUCAS
PUTTPPRW ‘weay wulzudy pue URITITPIW ‘STOSOUITT.

!
I

—
D =y

i

| ———

fl!\M _ - pusbaT



in rclatlon to the lOlﬂLlV@ size of Lhe Crlndulu

Rlver watelshod as well as dlSLllbuLlon of soil 1ypos and

other ohysloal condltlonq, the analysxo of phySAOal sottlnqs

dicates that & oonqldelable p01tlon of the devolopmont

an be concentrated in the aroa coverod by bha

in

efiort c
Grindulu River watershed

15.3 8001O~Fconom1c Condltlons of the Area  '

KB Pa01tan is admlntstratlvely governed by Fast
JavaIPr0v1nce, it consists. of 12 kecamataNS (dlstrlcts) and
164 desas (v;llages) : The total area of KB PaCLtan LS
1,350 km? ‘and the populatlon is 477 000 ln 1978 thus the

populatlon den51ty is 350 persons pel square kllometer

The populatlon growth rate durlng the Repellta II
period was estlmated at about 0, 4% per annum, as a result of
success of family plannlng and tlansmlgratJon programs
This figure is derlved from Lhe natural populatlon growth rate
(0.5%) minus the rate (0 ]9) of tlan%mlgratlon to the total
number of the populatton - The number of the transmlgrants
from Pacitan during the Repellta I perlod was 2, 820 persons

(663 famllles) whose destlnatlon was maLnly Lo Sumatra.-

The econoiy of KB Pacltan is charactcrlzed by a
large portlon belng occupled by the agrlcultural sector
About 75% of the total labor force is employed in the agri-
cultural sector, whlch is 15% higher than the average
sectoral share in’ Bast Java. The employment qhaze by sector

in KB Pacitan. is shown ‘in Tablc 15.1,

'In spite of agrlculture s domlnatlon of Lhe economy
a major problem of the area: is a shortago of food, espe01a11y
rice and other major crops whlch are 1mported £rom Lhc $olo and
Ponorogo ‘areas. Food productlon and the productlv1ty of KB
Pacitan in 1976 and 1978 are shown in Table 1;._; As seen
in Table 15.2, rice productlvnty has lncreased remarkably in
recent years owing to BIMAS and INMAS programs, however,'the
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productivity of rice (3 ton/ha)

| . in irrigateq bPaddy fields ig
still less than the average figy

re (4.6 ton/ha) of East Java.

“Table 15.1  Labor Share by Sector in KB pacitan

_H..._LT.__.___.—v_—L_—H—-——__._ﬁ__‘_.__T_

Sector Share (%) in
Labor rorce
e A

Pgblic Sexvice 2.0
Agriculture 72.8
.Coﬁmércc and Trade 0.5
Fishery 0.2
Conétruétion 0.4
- Others 24.1

Source: Pemerintah Kabupaten Daerah
Tingkat II Pacitan.

Table 15.2 Production of Major Crops in KR Pacitan

1976 1978

Ton Ha Ton/Ha Ton Ha Ton/Ha
Rice - 69,540 27,564 2.52 88,796 29,593  3.00
Cassava 241,614 46,001 5.25 250,604 43,365 5.78
Othersl/ 11,%23 19,806 - 12,173 23,966 -~
Total 93,371 86,930
Source: Kantor KB Pacitan.
Note: "_.{/ Include maize, potato, peanuts and soybean.
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Oowing to. its topographlc featuleb and flood 1nuuda~
tion in loweXx reaches of xlvers every' alny scason, the
al of 1nc1ea31ng ‘and upgradlng the ared of paddy

extremely limited unless proper Countermeasures

potent1
fie]ds is
are carried out.

Other productlve sectors such as flshery and mlnlng
occupy minor roles in the economy.

Consequently, the per caplta 1ncome of the KB
Pacitan is less than that of other areas. ComparLSOH of

pey capita income in 1973 and 1978 w1th ne1ghbor1ng kabupatenq

is tabulated in Table 15.3.

Table 15.3 Comparison of Per Capita Income by Kabupaten

L (Unit: "~ Rp.)
- Year R . Year S
Kabupaten 1973 - % of Average 1978 . % of Average
paci tan 14,833 78 | 57,949 77
Trenggalek 16,695 88 ;713,753 .. 98
Blitar 17,664 94 88,804 o118
Tulungagung 20,227 107 82,784 110
Malang 20,890 - 111 _ . -
Kediri 20,454 108 : 85,042 113
POnorogo 21,222 113 ' 62,464 .83
r. - - ) .
Average 18,855 100 . 75,258 100
Average in
34,870 n.d.

East Java

Scurce: Kecamatan Rawan, Menurut Propihsi Kabupaten and Pendatan
Perkapita, Departemen Tenga Kerja dan Transmigrasi, 1978,
and Team members.
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The Table 15.3 Shows that thc economic situation

in terms of per caplta income of KB Pacitan was in the

lowest p081t10n and has not been improved in recent years

‘The per caplta income in 1973 ang population
density: 1n 1978 by kecamatan are shown in Figure 15. 6, and

some of th soc:m QCOHOIﬂlC indicators of Kp Pacitan can be

geen in Fi gure 15. 3 where they are compared with those of
past Java_.

Figuge 1i5.5 Socio-Economic Position of KB Pacitan in 1877-78

Income per capita

Electricity'

per capita Rice productivity

Pacitan

Investment per capita
in Repelita 711

!{/
. Fast Java

Télephdne
per capita =~ RN

Hospital hed
per capita

Source:  Kantor KB Pacitan and Statistical Year Book 1877-78.
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15.4 . Nece551ty of Publlc Investment _in KB Pacitan

As descrlbed in the prev1ous S@Ctlon,

' the existing
socio* economlc condltlon nn KB Pacit

an is one of dire poverty
and mlsery.'

qVOne cause of this lies in the shortage of

1nfrastructure in the alea, one measure of which can be seen
in the follow1ng Lablc"

Table 15.4  Per Capita Public Investment in
- : Repelita IT by Kabupaten

.. hrea Rp./Person
KB Pacitan 3,106
_:KBzéanrogo | 3,947

ngKediri _ 4,517

xBlsiitar 3 _ 4,063

KB Tulungagung 4,228

KB T£engga1ek 3,366
KB Malang 1,138

:Ayerage in Southern Coast 4,043

Avefége in East Java 4,752
. Average in Indonesia n.a.

Source: BAPPEDA Office of JATIM.

Table 15.4 shows that Pacitan's per capita invest-
ment was:bnly 65% of that in East Java and 77% of the average

in the southern coast kabupatens.

'Ih'adaitibn to thig fact, most of the surrounding
areas of KB Pacitan are included in large-scale on-going projects
such ‘as the Lodoyb irrigation project in Blitar and Tulunga-
gung, the drainage project in Tulungagung and Trenggalek, and
the PROSIDA Madiun project in Ponorogo. It is natural that
the benefits From these large scale projects will be absorbed

: e : . : -he
only in the areas surrxounding KB Pacitan. This means that th
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gap which now exists between KB Pa01tan and others W1]l be
steadily wmdened. As a result, KB Pacltan has been and will
be a bllnd spot 1eft behlnd the growth belts of Brantas and
Solo River ba31nq. ThlS condltlon suggestv that tharo Wlll
be 3ust1£1catlon for substantlal 1nfrastructure developmcnt_
in KB Pacitan in the future,'ln the 11qht of major Objectlves
of the Repelita I1II, i.e., those regarding: regional iricome
" distribution and stability of the nation{”ué,' ) '

In order to harrow the éxisting'pér dapita:ihCOme
gap between KB Pac1tan and Bast Java, the Study estimates
the amount of 1nvestment requlred in KB Pa01tan. Flrstly
it is assumed that the per caplta 1nc0me of East Java and KB
racitan 1ncrease at 5% per year durlng the next 10 years.
Then they will be Rp.179,000 and Rp.98, 000 in 1990 respec-
tively. If the pex caplta income level of KB Pac1tan is kept
at 75% of that of East Java in 1990, it must be Rp 134,000.
Then the difference between these two estlmates becomes
Rp. 36,000 (Rp.134, 000-Rp. 98, 000) Secondlg, 1n order to
estimate the required investment which can generate additional
income of Rp.36,000 per caplta,-the average 1ncrementa1
capital output ratio is employed. = The flgure for Indonesia
from 1973 to 1976 was 3. 8,1/ yet it cannot be dlrectly
applied to such economlcally lagged area as KB Pacxtan

Therefore, the Study assumes it to be 3.0.

Then, additional capital formation required to
attain additional income of Rp.36, 000 becomes Rp.108,000, of
which Rp.43,000 is supplled by prlvate capital formatlong/
induced by public 1nvestment. Then the ‘required publlc :
capital formation will,be Rp.65,000 in terms of a per capita

base.

-;/' Refer to Gtathtlcal Yearbook 1977/78
2/ Refer to Chapter v, the prlvate 1nvestment lnduced by

public investment is assumed to be about 65% of Lhe pub]lc
investment- : . R N :
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_ As a result, if Rp. 33 billion {
x 500, 000 populatmn) of public investmen
pa01tan 1n the comlng 10 years,

Rp.65,000 per capita
t is made in KB

the per capita income of KR
pacltan Could attaln the target of 75%

level of Fast Java by 1990

of per capita income

This figure of Rp. 33 bllllon
glves some Jdea as to the necessary scale and timing of

requlrbd anestmont in the area.

15.5 Development Potentlal and Pr0]ects

Publlc 1nvestment or 1nfrastructure development can
be amply juSLlfled if those prOJects produce economically and
5001a11y de51rable results. As presented in the previous
SECthHS, the dlstlnct causes of the prevailing poor socio-
eConomic condltlon in the area are: (1) overpopulation in
the hilly.parts; (2) low productivity of the land, (3) flood
calamitg along the Grindulu River, and (4) shortage of stock in
infrastructure. The first obstacle, overpopulation in the
hilly eree,-can be mitigated by emphasizing transmigration,
especially from the eastern part of Pacitan, i.e., Kecamatans
of Tegalombo, Tulakan, Nqadlrejo and Sudimoro where the popu-
lation den51ty 1s hlgh the per capita income is low, and
the SOll fertlllty ’land productivity) is low in comparison
with other areas of Pacitan as shown in Figures 15.4 and 15.6.
The second and ‘third items can be mitigated by overcomlng the

last item, shortage of 1nf1ast1ucture

Concernlng development potential of the area, the
area is falrly well endowed with water resources although
theee-are recognized as the origin of disastrous floods in
the area. The 3011 and g0010g1ca1 conditions are more
faVOrable Lhan in oLher southern coastal area in Blitar and
Malang. .The manpower. is abundant, and the patience and
Pereeveraheeléf the workers are well known in Java.

The results of the field survey by the Team suggests
if it is well coordi-

that the.development of the Grindulu River,
o al hilly

nated with road development, rehabilitation in critic
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aveas and transmigration guidelines; wouldfplaY & kéy-role

in solving the aboveﬂmentxoned major lssues ln Lhe ar a

The follow1ng sectlons, from 13 5 l to 13.5 3, f
descrlbe major prOjOOt ploposals 1dent1fled 1n Lhe fleld.
In the process of formulatlon of pLOJects by each
intersectaoral llnkage lS taken 1nto aocount. Integh

4a lnvestmont schedullng shall be presented in the

survey.
sector,
ration an
following section 15.6.

15.5.1 Water Resource Dcvelopment Potentlal and Progects

~ The Grlndulu River can be a major resource for,

developmént in the area, Laklng 1nto account the ehlstlng
area of paddy flelds, and_topograph;q and.so;l chdlt;ons,
along the river, as_well as the amounts of xainfall_it
recelives. | :

The . field inspection and“sﬁbsequént'studiés pr6~
pose two medium scale dan pfojects and other associated river
improvement projects on . the Grindulu River. The construction

cost of each project is shown below:

| (Unit: Rp. Million)

Project’ ;. o Constructlon COut
Grindulu Dam Projecﬁ ‘ . . ”  8, 5007
Tinatar Dam Projéct _ .. 3,800
Levee Cbnstruéﬁidn project . 2,800
Short-cut Construction Pr03ect 1 ;,BOQ
Associated Irrlgatloﬂ Structure : '1)2b0“

Total S 18,100

The command area of the above séries of prOJectb
is approx1mately 4,000 ha, of whlch about 3, 000 ha ate used
as paddy fields. The major function of Lhe proposed prOjeCtS
lies in flood control and 1rrlgat10n.  The total annual
beneflt of the progects ig calculated at about Rp 1, 080 million,

which implies that the 1nternal rate of return is around 5%.
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Dcfdl]@d Lnformatlon on the projects is

presented in the
fol]ow1ng Chaptor XVI, "T

echnical Noteg of Proposed Projects,"

15.5.2. Crltlcal Area Rehabllltatlon Projects

In conjunctlon w1th Grindulu River development,
lntengivo rehabllatatlon of the northern part of the Grinduly
watershﬂd 1s strongly recommended

of thls prOjeCL resL on three needs: (1) to prevent produc-
tion of suspended materlal in this area,

The salient purposes

by which reduction
of the storage volume Of the proposed Grindulu reservoir can

be mltlgated, (2) to lncrease water retaining capacity of

the area, by which the fluctuation of the river discharge

will be narrowed and {3) to increase land product1v1ty of the
area, by whlch the income level of the people in the area

will be lncreased Phe project consists of three major

works: (1) intensified regreening project, (2) construction

of fivc.check_dams, and (3) desa road improvement. The total
initial cost of the ‘three prrojects amounts to Rp.1,050 million
as shown in the'fblldwing table, together with the direct
annual benefits.

(Unit: Rp. Million)

Initial Annual Direct

Project Cost Benefit
 ;2§§2§i§iéd Regreening ' 800 180
Check_Dams 150 20
Desa Roads 100 -
“Total 1,050 200

The project produces other inqguantifiable benefits
such as land conservatlon effect, and improvement of mobility
in the’ area. . The_deta;led designs are presented in Chapter
VI,
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Road Development Potentlal and’ Prolects

15.5.3 _
‘Road development in thls area has several SpBlelc

roles such as 1mprovement of bOClal servxces, economlc

development in the area, socmo~oconomlc 1nt0gratlon wrthln

the area as well-as strengthenlng of- 11nkage with outer

areas, and producing @ multlpller effect with" the: propesed

projects. _ B
The road density of KB Pa01tan is in a low 1eve1

in compar1son ‘with other kabupatens, in partlcular that of

asphalted roads is eonaldelably less than that in norqhborlng

areas, due to Pacitan's topographic features and low level

of economic act1v1tles . ‘ L

Major access routes between Kota Pa01tan (a center
of KB Pa01tan;, and outer areas are the Eac;tan Ronorogo_and
Pacrtan -Solo prov1n01al hlghways. ”Presently Kbta Paeitanfs
economy is mainly linked to Solo's economy Lhrough the |
relatively good provincial hlghway between Pacrtan and Solo,
However, KB Pacitan is admlnlstratlvely part of 1nfluenc1a1
area of Surabaya and the tie between PaCLtan and Surabaya
will be required to be strengthened through’ KDY Madiun during
the Repelita I1II period, since the Repellta III puts nore
emphasis on the linkage between each kabupaten and provincial

capital to distribute social services from the center.

With regard to kabnpaten and desa'rOads,'several
roads may be graded-up in order to generate socio~economic
activities in the isolated areas, which shall provide social
functions from major towns and linkage effects to rehabilita-
tion projects-in critical land that dominates most of the
hilly parts of KB Pacitan. '

Tn the light of the above-mentioned guidelines, the
Study proposes the following projeCté as shown below Eogether

with their costs .
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e ____(Unit: Rp. Million)
——_RIE: Rp. Million)

T -
_____vrojeck e Initial Cost
pronnClal H:ghway Bettcrment Project 2,250
?
Pdcltan_w Slahung (56 km)
KB Road ImprovemenL PrOjeCt _
a) ijosarl - Nawangan u.Klsmantoro (48 km) 720
b).Gemaharjo - Bandar - Jeruk (23 km) 230
c) Tulakan - Tegalombo =~ Bandar (26 km) 260
d) Hadlwana - Sudlmoro =~ Panggul (24 km) 240
New Road Project
Kebonagung ~-Hadiwana (27 km)
pDadapan - Widoro (23 km) 750
Total 4,450

15.6 Aﬁ.iﬁfegfaﬁed.ﬁpproach of the Projects

,The 1ntegrated" approach is often favored today,
espeCLally when development in rural areas is considered.
This-tendency is a natural consequence since "development"
invdlves notlohly physical construction but also interdiscip-
11nary aqpects such as plannlng, management and organizational

act1v1t1es

.. The proposed projects also require not only physical
or hardwale 1ntegrat10n but also institutional or software
arrangement. The phy51cal integration means properly arranged
locatlons, scales and timing of a series of the proposed
constructlon woxks and other associated works, while institu-
tional arrangement implies an involvement of plannlng, managing
and execuﬁihg the fbnctions of the projects with a keen atten-
tion_to'ihtereeetoralrlinkage. For example, the proposed dam
PFOjLCES“QOﬁid:ﬁOt bring about the benefits unless are
D?Operly prov1ded the assoc1ated software activities
such as rellcf programs for the people affected by the

reserv01r eonstauctlon, water management in fields,
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extenéion Qerv1te in the lrx]gable er&S, plocurement of
inputs, quHLudquLla] promotion-in the area, marketlng of
products, watershed management upstream, 11nancmal facilltne
and so on.: R |

The detailed dlscu581on on the 1ntegrated apploach

for the proposed projects should be carrltd forward to the

more advanced stage of the succeeding studles However, 1n
the process of prOjeCt formulatlon of the &tudy, some major

factors of the 1ntegrated approach, i.e. 1ntegratlons in’

physical de51gns and planning should be - teferred

15.6.1 Inteqratlon of - Location, Scale and Tlmlng of the
Proposed Pro;ects ,

In the previous sectloﬂ {15. 3), a number of projects
are identified; among those, the key projects are,the Grindule
and Tinatar Dams whose locations are mainly determiﬁéd'by'
their tOpOgrapth, geologlcal and . hyérologlcal advantages
together with their beneficiary areas. Therefore, the loca-
tions, scale and timing of other proposed progectq should be
determined in such a way as to maximize complementary effects
with the dam progects o ' '

In the above context,.the critical*aréa tehabilita—
tion proyect should be 1mplemented flrst Thisiprojeét.caﬁ
be a model of watershed management in the area so thatISimilar
types of projects will be carried out in other areas upstrean
of the proposed reservoirs.

As to road deVelopment pr03ects, the impfévemént
pro;ect between Gemaharjo and Jeruk (23 km) should be carrled
out at the earliest opportunltj because thlq road is closely
connected with the nroposed crltlcal area rehabll}tatlon
project. The betterment pro;ect of the prov3n01al hlghwav
between Pacitan and Slahung will have a substantial effect on
the construction of thetGrinduiu Dém:' The spééifiéétidn of

the road has to meet the capac1+y requlred by transportlng
construction equlpment for the dam constructlon, Further the



Qettermcnt schcdu]e Should take into account the plan f
n or

relocation of the road which will be submerged by the
re%chOlr

“The 1ocatlons of the proposed Projects are shown
in Flgura 15, 7 - The investment timing is shown in Table 15.5,
taklng 1nto conSlderatlon the above mentioned resource endow-
ment as well as 50010 economlc condltlons in the area,

15.6.2 'Co‘ord’inat‘ion with Transmigration Guidelines

The Repcllta I1I emphasizes transmlgratlon from

Java (lncludlng Madura and Bali) islands to other less
populated 1slands The government aims at transmigration of
500,000 famllles in this period. The total amount of
Rp.1,090 bllllon will be allocated for the transmigration
programs whlch 1nvolvc planning and 1mplement1ng of infrast-
ructural arrangements in destinations as well as subsidies
for the perles;' Thig means that a budget of about Rp.2
million Per_family_is required.

_ Cdﬂétruction of the proposed reservoirs will
requlre evacuaLlon of about 650 families or 3,000 people which

is less than the planned flgure (6,000 people) for transmigra-
tion frcm KB Pa01tan in the Repelita III period.

 -The 1n1t1al cost of the proposed Grindulu Dam
includes”thé'cost of compensation of Rp.450 million or
Rp. 700, 000 per famlly for the affected people. This might be
enough for prepdratlon of travelling and settlement only if
the 1nfrastructurc and land in new settlement areas are

provided,

ﬁs a matter of course, the affected families should
be iDVQlVQGIin the transmigration program of KB Pacitan.
TherefdrE;;the'propdsed daﬁ projects require a substantial
CoordiﬁdhiOn withfpolitical leadership or planners in local
levels.. The 1ésébns'obtained from the case of the Wonogiri

bam Prodect should be taken into consideration through
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introduction of necessary modlfloatlons or 1mprovements for

eaSLng the socio- economlc welfare of the '
In ‘this connectlon, it is recommendable

se is carrmed out

the sake of incr

affected people.
that a thoxough review of the anog1rl ca

before planning this pr03cct

15.6.3 Integtated Plannlnq

The proposed projects contaln technlcal3y and

financially sizable ones. The ex1stxng Lapablllty of plannm

ing in local levels scems Lo be too. llmlted to handle these

projects. -
The Study recommends establlshment of a- sub pIO]ect

office as a core body for planning and 1mplemenLaL10n of the

propogsed prOJects this might be a branch oiflce oi the

Bengawan Solc P103ect Offlce in Surakarta

The sub- progect office should handle technlcal
aspects and also coordlnatlon work for the aseoc1ated
projects and act1v1t1es on socio- economlc affalrs related to
the proposed projects. It has to be empha31zed here that
consultation with. the relevant offices in Kantor" Pac;tan and
involvement of local polltlcal leaders and planners are qulte
essential to lead the projects to BUCCEeSs, g.It has been
experienced many times in developlng countrles thaL ”blg“:
projects did not pr0v1de the expected resulte because of
failures in the assoc;ated and aux111ary activities. A.well
formulated group of many minor projects assoc;ated WLLh a blg
project can produce remarkable results. In this sense, the
Study puts much empha51s on. the follow1ng 1tems |

(1) congtruction of 1rr1gatlon fac1lltles,

partlcularly of secondary and tertiary canals,

(2) water management in the JrrlgablL fleld,

(3) extension services in agrlcultural produetlon;

(4) ﬁwatershed mdnagement ln crltlcal areas. as

mentioned in: crltlcal area rehabllitatlon

prOJects,'



(5) . promotion of agro-industries and marketing
B and ’
(6) flnanc1al facilities to farmers

In thls Context one possible planning organization is shown

in Flgure lo 8

15.7W~Jﬁstificatidn of the Proposed Pfoiects

A publlc investment project proposa] is screened
by Lhe magnlfude of contribution to attainment of the obijec-
tives., 'This ;b easy to define but difficult to do in
practice.u Majpr difficuilties arise from (1) inputs into and
ontputs from a proposed project cannot always be defined in
quantitativé terms, and {2) objectives are usually explained in
such ordinal terms that quantitative weighting among differ-
ent objectives ig almost ‘impossible.

| However, a project analysis can disclose its
impacts in both guantitative and qualitative forms, i.e.,
direct;bosts abd'behefits in money terms and indirect costs
‘and benefits in désériptive terms. The limitation of cost-
benefit;anélySis lies in that it deals with only production
effects 6f'ihveétment  another effect, that of creation of
effectxve demand 'in the region, should not be overlooked;
part1cu1arly, reglonal income distribution impacts through
creatlon of employment in construction works and associated

ser\m c:e sectors

The total initial cost of the proposed projects
amounts to Rp,23.6 billion that is less than the tentatively
estimated investment necessary to the area given in the
previous section 15.3. The direct costs and benefits are
tabulated in Table 15.6 together with the qualitative

desdripﬁion of indirect benefits of the projects.

The annual direct benefits in total become
Rp.1.4 billion per annum. Then, the present worth of the
benefits becomes about Rp.25.6 billion by using 5% discount
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rate, This means that Lhe'intelhal economicitate of return
of the proposed pxo)ects is 1outhy 5% whlch 13 obvmously

less than those Jn growxng sectore or reglons in Indone51a

However, the lndlrect beneflts 1nduced by the

proposed progecte are conSLderable, they are categorlzed

into economlc, social and envmronmental beneflts descrlbed

as follows: (1) Major eCOnomlC 1nd1rect beneflts come from
inland fishery and recleatlon in the Crlndulu and Tlndtar
reservoirs, veduction. of road malntenance COat On the erer
banks through controlled flow of the rlvers, transfer of
transport savings to producers and product users by road
development and creation of job opportunaty (2, 000 3 000
unskilled workers) by the constructlon, (2) Major soclal :
indirect benefits are brought by’ decrease’ of 1ndegen0us '
desease through steady water . supply made " by the rlver S
development prOJects, spread of new knowledge/lnnovatlon and
strengthening of. ddministrative and 5001a1 llnkages by road
development; (3) Environmental condltlons are 1mproved by:
decrease of soii erosioh end'iﬁcreaee3io water'ietainiﬁg:}
capability in the hilly:areas_by the rehabiiitaﬁioh projects
which prolong the eoOnomic life of reeerVOirs, stabfliéation
of river beds and banks by the controlled dlschaxge._ As S
described above,. the package of the’ proposed prolects are
inter- deyendent each other, and the llnkages produce them*
selves indirect benefits. It is obvious that most of the
indirect benefits have income dlstrlbutlon effect in the

proiect area.

If it is the case that the government puts nore
emphasis on regional income dlstrlbutlon in thlS SPGlelC
depresgsed arca rather than the growth : objectlve, or in other
words, if the government admits the marglnal value of add1~
tional income of the low . income people 1n Lhe regxon is much
higher than that of high=incone people in other regions, “the
social rate of return of the propoeed pLO}GCtS must be much
highex than the estlmated economlc rate of return. Thls _
-would mean that the pro;ect is soc;ally worth implementlng.

. 258 =



: Usually, the economic rate of return

in depressed
areas is lower than in growth

areas because of the shortage

of accumulated 1nfrastrucLure and less linkage

activities, Therefore, 5% of economic rate of return in

such the'depressed area seems acceptable. And

in economic

it can be
Sald that the - area has relatively high potential to develop.

The Study has -already disclosed that the Pacitan |
area is one of the most depressed areas in Java island. The
per caplta 1ncome is only less than half of the average in
Java’ 1sland in splte of the fact that the prevailing
commodlty price level in the area is higher than other areas.
Flood dlsaster,_crltlcal areas in the highlands, poor stock
in roads and shortage in other social facilities are all
depri#ing production opportunities from the %ndigeno?s people;
CongequentlyQ mulnutrition of children is still a major

concern in the area.

fhé dééision making on implementation for the
proposed projects asks for political judgemenF or political
willhto'acéémpiish the advocated major objectives o? the
nation, i.e., stability of the nation and inter-regional and

inter~§éfsohal redistribution of welfare.






CHAPTER xviI -

TECHNICAL NOTES ON PROPOSED PROJECTS

15,1 Water Resources Development PrD]eLL%

16.1.1. Relnfall and Runoff

vﬁa}- Meteorologicai Conditions

' There are elght dally-ralnfall gauging stations in
KB Pa01tan as shown in Flgure 16.1, namely, Tegalombo, Mangun-
har;o, Bandar, Wl]ll Pacitan, Kebonagung, Nawangan and Punung.
However, the records from these statlons have limited usability
-because of the short period during which observations have
been tdken, and 1ncompleteness of recording. The annual rain-
fall records at elght stations from 1971 to 1979 are shown in
Table;16.l,;and the monthly records in the Grindulu River
watershed in 1973 and 1974 are tabulated in Table 16.2.

Table 16,1 = ‘Annual Rainfall in KB Pacitan, 1971-1979

: : {Unit: mm)
19711972 1873 1974 1975 1976 1977 1978(&?;’90&')

Tegalombo = 2,542 3,276 2,108 1,531
Manghnharjo B 1,620 1,893
Bandak. oo - 3,105 1,628 1,134
wijil 1,112 -
Pacitan. . 3,719 1,261 4,607 3,294 3,204 1,366 2,911 1,842
K@bonagung ‘2,883 1,539 3,068 4,011 5,141 2,672 1,869
Nawangan: | : . 3,489 2,902
Punung . - 3,771 1,374 2,600 2,769 3,014 3,213

b

Note: Underlined-figures indicate faulty records.

- 26) -
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Be51des ‘the records obtalned in. the Grlndulu ba31n,
reference shall be made to the rainfall recorda oﬁ nelghbor"
ing watersheds in upper Wonoglrl and’ PonorOgo,_where :

observatlon perlodq are reasonably long, as’ shown 1n Table

16.3.

Table 16.3 Mcmthly Rainfall in Upper Wonoglrl Basin: of Benga_wan
Solo Mean Durlnc_] 19‘32 1973 and 197’3

(Un:n.t::" iMin}

Jan. Feb. Mér Arp. May Jun. Jul Aug. Sep. Oct Novi Dcc. Annual

Mean 363 344 326 198 ‘143 84 46 25 25 86 '207: 295 2,122
1973 504 447 475 302 389 207 33 29 131 104 261 196 3,078

Source: | JICA Feasibiliﬁy Report on the Wonogiri. Dam Project.

The;ahnualrméan rainfall_ih'théfGrindquzbééih_is
derived by making uée'qf the reco;ds observed at ﬁbﬁbgiri;
. The rainfall in 1973 at Wonogiri.%n Bengawarn Sbid-bésin'wés
3,078 mm whlle the mean value for 22 years of records is-
2,122 nmm, then the ratJo of the dev1at1on of the 1973 raln—
fall béc0mes 3,078 mm/2 122 mmi= 1. 45, Employing thls ratio,
the mean rainfall in the Grlndulu basin is calculated as the
annual ralnfall of 3,829 mm 1n 1973 lelded by 1. 45, i.e.,
13,829/1.45 = 2,640 mm. On the other hand, the 1974 rainfail
record in the Grindulu basin is 3, 276 mm by which the mean:

annual rainfall is derived as 2, 600 mm x ((3.2;6 +332;gg) O 5)

= 2,434 mun. From the above estlmatlon and monthly observed
data in the ba51n, the folIOW1ng model pattern of ralnfall

'in the Grindulu basin ig obtained.

(UniL )

~ Jan. Feb. Mar. Apr. May dJun. Jul Aug Sep Oct Nov, Dec. Annual

Rain- . - - . o . '
fal; 250 400 200 . 120 120 25 75 75 175350 350 360 2,500

et

= 264 -



_ cher meteorologxcal data have not heen collected
in. the areaj; however, a summary of the records of Wonoglrl
in the upper Bengawan ‘Solo basin which is next to the Grindulu
watershed, is presented in Table 16.4.

'Tab;e_16;4 ~ Temperature, Humidity and Evéporaﬁion in the
Upper Wonogiri Basin of Bengawan Solo

©Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Mean

{1} Monthly Temperature {at Pabelan) Unit: °C

Average . 27.3 27.9 28.2 29.4 28.6 28.5 28.1 27.8 27.4 28,5 28.6 28.1 28.2
Ave.Max 30,4 31.2 31.4 32,8 32.2 32.4 31.6 32.6 31.9 32.3 30.9 30.5 31.7
Ave Min 23,5 23,7 23.7 24.8 24.7 23.5 23.6 23.2 22.8 23.5 23.9 23.0 23.6

(2} Average-Monthly Relativejﬁumidity {at Panasan}  Unit: 3
30.0 31.1 35.5 45.6 51.1 63.3 70.0 72.5 75.0 32.5 48.8 33.8 49.2

(3) Average Monthly Evaporation (at Pabelan) Unit: mm/day

1.5 1.4 1.5 1.7 1.5 2.3 3.2 3.4 4.3 2.9 2.4 2.0 2.4

(b) 'Ruﬂoff

There are two automatic runoff gauging stations in
Gunungsari and Afjowinangun {Kota Pacitan) in the Grindulu
ba31n The‘ratiﬁg curves are not prepared and both records
are aVallable only for a short period from 1977 to 1979.
.Such data are so 1nsufflclent for estlmatlng the water dis-
charge tth the-runoff is der;ved from the monthly rainfall
giVeh in the above section.

| ' Frdm é;Careful'inspectioh of the watershed, the

runoff ratio-OE:O 15 ig assumed for the Grindulu basin taking
1nto account the geologlcal topographical and vegetational

' conditions of the area. Thlq value of 0.35 can be justified

- 265 ~
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