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PREFACE

It is with great pleasure that I present this report
entitled "Feasibility Study on The Karian Multipurpose Dam
Construction Project" to the Government of Indonesgia.

This report embodies the result of a survey which was
carried out (in the North Banten area, West Java Province)
from June 1984 to March 1985 by a Japanese survey team
commissiOned by the Japan International Cooperation Agdency
' follow1ng the request of the Government of the Republlc of
Indonesia to the Government of Japan.

The survey team, headed by Mr. Takao Ichimiya of the
Nippon Koel Co., Ltd., had a series of close discussions on
the Projecf with the officials concerned of the Government
‘of the Republic of Indone51a and conducted a wide scope of
fleld survey and data analyses.

After the survey team return to'Japan,_fufther studies
were made and the present report has been formulated.

I hope that this report will be useful as a basic
‘reference for'deVelopment'of the Project.

I W1 h to express my deep appre01atlon to the officials

concerned of the Government of the Republic of Indone51a for

their close cooperatlon extended to the survey team.

July 1985

Keisuke Arita
President’

Japan International
“Cooperation Agency






July 1985

Mr. Keisuke Arlta
President

Japan International
Cooperation Agency
Tokyo

Dear Sir,

LETTER OF TRA&SMITTAL

We have the pleasure of submlttlng to. you a Final Report
of the Feasibility Study (Feasibility Report) ‘on Karian
Multipurpose Dam Construction Project. (the Progect) for
consideration by the Government of Indonesia in 1mplement1ng
the water resources development in the naticn's socio-economic

development objective.

. This report consists of two volumes. Volume 1 is the-
main report. containing the feasibility study on the Project
which is composed not only of the captioned dam but: also many
other items such as other dam,-trans—ba51n tunnels, irriga-
tion fagilitiesy  river improvement works ‘and so forth,

These items will function synthetrcally for achieving the
concept of the Progect that the low income standard of the
North Banten Area is to be levelled to that of the West Java
Province, as well as to level the income depr95310n areas.
which exist within the North Banten Area to. the same. level.,

- The feasrblllty study indicates that the Project is worthy

of early 1mplementatlon to. brlng about the concept into being.
Volume 2 is Appendix containing results of studles 1n eleven
sectors to support the Maln Report

All members of the Study Team wish to express gratefu]
acknowledgement to the personnel of your Agency, Advisory
Commlttee,.Mlnlstry of Forelgn Affairs, ‘Ministry of Construc-
tion, Ministry of Agriculture and Flshery, Embassy to Indonesia
and ‘Japanese Colombo Plan Expert Team as well as the officials
and individuals of Indonesra for their assistance extended
to. the Study Team, :

The Study Team srncerely hopes that the study résults
would contribute to the socio-economic develoPment and well-
belng in general and water resources development in particular
,1n the Vorth Banten Area.

Yours sincerely,

WAy

Takao Ichimiva ///
Team Leader '
Feasibility Study Team
on.Karian Multipurpose
Dam Construction Project
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SUMMARY

L Thls lS a Flnal Report of the Fea51b111ty study (the Study) on the

-llKarian Multlpurpose Dam Constructlon PrOjeCt (the Progect) The Study

"15 made based on ‘the plan formulated in. the foreg01ng Master Plan Study

- on North Banten Water Resources Development (the M/P utudy) by JICA,

- as: well- as referrlng to the Feasrblllty Study ‘on the Kopo~C1kande~ -
VCharenang (K C~C) Irrlgatlon Progect by JICA. The Study was. commenced
~in July 1984 and contlnued up to March 1985 ThlS Report deals with

the Study results obtalned durlng thls Study perlod :

t‘.:é In th M/Pistudy, Lhe Project 1s formulated as a qole progect in

area, and recommended to be worthy of early development{

.;'Concept of the ogect is to level up: before the year.. 2000 the 1ncome

'lstandar *of_the area to the 1eve1 of the West Java Prov1nce, and also

‘fto levelfthe 1ncome depre551ons whlch ex1bt 1n ‘the area. " The present

'i}_Study 19 made 1n llne w1th thlS concept

_ The Clujung and the Clbeureum"

an rlver, flow 1n the bouth—north

1124 200 ha and l 435 hafln commandlng areas.: As these schemes depend on

tthe natural flow of the Clujung and Clbeureum rlvers, command:ng areas



are well irrigated in the rainy season but partly irrigated in the dry
season, K-C-C area, 18,150 ha in gross area, has not been irrigated as
yet except for a few pdmp irrigatiOn spots, and rain fed paddy is
cultivated in the rainy season.

5. The domlnant land use in the Project area is paddy flelds coverlng :
66% of thc total cultlvated area, Present cropplng Jnten51t1es 1n the
area arve 174% in the Ciuwjung irrigation area, 107% in the Clc1nta
1rr1gatlon area and 113% in the K-C-C area. The present farmlng prac—
tices in the PrOJect area, where about 124 kg/ha of urea and 73 kg/ha of
triple uperphOSphare (T 5.P.) are applied, are at rather hlgh level
showing 3.7 ton/ha of yield for the irrigated paddy. The present maln:
constrarnts to the agrlcultural developments are shortage of 1rr1gat10n

water in the dry season, fragmented land tenure system and under—

developed road system.

6. The Cxujung river in the portlon downstream from Rangkasbltung
meanders. Bank erosion is often observed in the meanderlng parts and
near confluences to trlbutarles. Floods occur usually in the west
monsoon season often giving flood damages to Rangkasbltung and: adjacent
riparian areas, The largest flood of the Clujung rlver ever experlenced
occurred in November 1981." Another notable flood occourred in January

1979,

?.'_ Objectives of the Project to attaln the aforementloned concept 1s
(1) to provide storaqe reservoirs on the Clberang rlver (the Karlan
reserv01r), a tributary of the Ciujung rlver and on the Clbeureum rrver-
{the Cilawang reserv01r), (2} thereby to regulate seasonally the flow '
of two rivers, (3) to 1rr1gate such areas as the exlstlng Clujung and
Cicinta irrigation areas and new K-C-C area thrOughout the- year, (4) tO
supply munlclpal and industrial water to Rangkasbltung, 17-1. -K.K. s and
the Cllegon area, and (5) to mitigate flood damages of Rangkasbltunq by.

the river improvement works- together with the flood control effect of

the Karlan reserv01r.



’ 8, Maln structural ttems. subject to the Study to achieve the objectives

are as follows.

;.Karian muitipurpose dam on the Ciherang.river,
L= Cilewahgidam Qn'the Cibeureum river, |
h ~hTrahs~baSin.tunnei from the Karian reservoir to.the Cibeureum
riVer,“ . .
- Trans»basln tunnel from the Cilawang reservoir to the Cicinta N

rlver,
—_Irrigation facilities for the K~C~C area, and
- River ‘improvement works on the Ciujung river on a portion

centeringiaboutrRangkasbitung.

9. Dellneatlon of 1rrlgatlon area in the K,C—C area ‘is made’ newly,
and the commandlng area amounts to 10,300 ha 1n net as compared w1th
8, 000 ha glven in: the M/P’ Study. The 1ncrease is resu]ted from two
_factors. One is that the spots of paddy flelds a]ong the head reaeh
portlon of the maln canal are 1ncluded The other is that scatterlng
spots of cultlvated lands aré ‘included which aré used as upland fields
_at present but can be: used as paddy flelds when 1rr1gatlon water is .

avallable.

.iO.: New cropplng pattern is proposed 'Crepping-intehsity of new
.pattern is 250 as corpared w1th 200 in the'M/P-Study 'This inerease
is made for two maln reasons.- One s that there are some areas within
the Clujung 1rr1gat10n area where ?50% of cropplng 1ntenslty has been
:ln practlce 1n the recent years The other is ‘that the present unit
yleld of thls locallty represented by southern part of the Clujung
'1rr1gatlon area became rather hlgh in the recent years 50 that more

1ncrease in lncome of the farmers is needed

3l=; Demands for the mun1c1pal and 1ndustr1al water supply are assessed,
Values glven in’ the M/P Study are retalned except for Sllght increase

for the Cllegon area Demands assessed are 0.140 m3/sec for



Rangkasbitung, ©0.480 m3/sec for 17 I.K.K.s and l.l@S_m?}seg_fos'the

Cilegon industrial area and Cilegon towi.

iz, iIn the forerLng M/P Study; the storage capa01ty of the Karian
reservoir was measured on the new map in 1/5,000 scale w1th 5 ™ contour'
intervals, but that of the Cilawang. reservoir was measured on the
general topographlc map-in 1/50, 000" scale with 25 m contour 1ntervals
The alrmphoto map of the Cllawang resecvolyr area,was later prepared by

P3SA and, measurement of the Cilawang reservoir is newly maﬂe on the

new airhphoto map . As the result of ‘medsurement:,  two. facts are found.,
One. is that the new values of storage capacity-are some 30% less than
old values for the common elevations. The other fact is that the water:
level can be heightened above $1. 75 m by adding some sa@dle_dams,
whereas the upper 1imit'was El. 75 m according to the measuremsnﬁ

results on 1/50,000 scale map.

13} As the he1ght of the Cllawang dam become varlable, 1t becomes
necessary to optimize the scale of the Cllawang reserv01r -and: accordlngly
the scale of the Karian reservoir, Optlmlzatlon is made taklng such -
parameters as the high water level in ths Karlan reserVOlr that 1n .the
Cilawang reservoir, diameter of trans-basin tunnel from the Karlan _ '
reservoir to the Clbeureum river and the cropping 1nten51ty Number of'
cases of various comblnatlons are exawined and 0pt1mum scales are.

optained. Main results are as follows.

Karian _ci_lawén'g s ‘I‘otal S
Effectlve storage capacity (lO6 m3)_' . o ':' fV  '  .:__
‘Optimum case 219(+jij géi;gi.- Zél(%égi@_ |
(sf. M/P) o 188 (0) 64 .'_'_('0); E 242 oy

Cropping intensity in optimum casé_. 250%, cf M/P- 200% :_: :
bischarge capacity of the Karlan~C1beureum trans—ba31n tunnel B m3/sec

Values in { ): dlfference £0 values in the M/P Study S




-14.

Dimensions of dams, reservoirs and tunnels are ag follows:

ITtem

Optimum case
Karian dam
- ‘Catchment area - C o (km2) 288.0
Crestllével'. _ (El.m) 72.5
High water ‘level . (El.m) 67.5
Low.watér level = L } (El.m) 46;0
_'Dam helght from foundatlon (m) 60.5
” Effect1ve storage capa01ty (m3). 219 x 10°
_Embankment volume' {m3) 1,490 x 103
'pilaﬁaﬁﬁadam
Catchment area o - (km?) 93.0
Crest level . O {El.m) 81.0
_High water level . (El.m) 76.5
_ -Léw-ﬁéterilevel'-- : ' (El.m)_ 66.5
3bamrheight frbm foundation {m) 36.0
' Effectlve storage capac1ty (m3) 62.0 x 109
- Embankment volume -~ (m3) 532.0 x-103
:TKafiéﬁuéibéﬁféum traﬁs-baéin tunnel
: Désign aiSéharge L 3 /se) 8.0
Tunnel dlameter s (m) 2.6
Tunnel langth I. ' m) 1,540
: Ciiawaﬁ§4éiciﬁ£é trans4basin tunnel -
' Desi§nfﬁischarge{7.j  (m3/sec) 2.7
_Tunnel diameter . . (m) - 2.0
©Tanne]. length. ' BRI )] 1,920

-5 -



15. Karian dam is of xockfill type as planned in the M/P Sﬁudy. ‘Dan
foundation is composed of alternate layers of tuffaceous sedlmentary

rocks which are not very hacd. Splllway con51st1ng of nngated and gated

portions has a discharge capacity of 2,670 m3/sec'aga1nst the design

flood inflow (PMF} of 3,400 m3/sec.

16, Fbundatioc of the Cilawang dam is composed of very eimiler rocks
of the Karian dam site, As this fact is confirmed by the"geolcgicalz.
investigations of this time, this dam is proposed also aelcf_a-rcckfill o
type as against the concrete gravity type proposed in the~M/PcStudy..
spillway consisting of ungated and gatéd.portions'hae'a discﬁarge
capacity of 1,230 m3/sec ‘against the design flood'inflow-(PME)fofj
1,700 wd/sec. . -

17. Irrlgatlon facilities. for K~C-C area convlsts of head works, head
reach, 1rr1gat10n canals (maln, secondary and tertlary), dralnage
canals- (main, secondary, tertiary); 1nspectlon roads along ;rr;gationi
canals, and necegsary related structures,.. The head;#orks are)loceﬁed
3 km upstteam from the Gadeé site which was located in. the M/? Study
for minimizing costs and avoiding submergence of villages}"The'head
works COnSlStS of a closure dam, 19 m high, a diversion channel on
which gated weir is located, and an intake. Head reach is 2 km long

and the main canal 30 km long.

18. MltlgathH of flood damage is made by the - 301nt effect of the flood o
_control effect of the Karian dam and the rlver 1mprovement of the
Ciujung river upstream from the ex1st1ng Pamarayan welr to Rangkasbltung.i
Ba31c high water dlscharge at Rangkasbltung is l 300 m3/sec w1th 1/10
return periocd. By prov1d1ng a flood control capa01ty cf 33 mllllon m3 '
in the Karlan reservoir, the said 1,300 m3/sec 15 regulated to ' |
1,100 m3/sec. River 1mprovement works con51st of shortcut and dredglng
of the riverbed. Comblned effect of these. two glVES 1ower1ng of water
level at Rangkasblfung by 0 9m. 1In addltlon groynes are needed to

protect both river banks from belng eroded.



.19. Estlmatlon of costs and’ beneflts are made and the economic internal
rate of return (EIRR) is calculated at 14 3%. Thls EIRR is derlved from
fthe beneflt Wthh is attalned by the construction: of the proposed items
_as well as of such other 1tems as ‘the rehabllltatlon of both of the
.ex1st1ng Clujung and ClClnta 1rrlgat10n schemes, and constructlon of
munlClpal and lndustrlal water supply fac1llt1es, of which costs are

: unaccounted for in the present study.

20.- The Pro;ect 1s formulated s0 as to be able to level ‘up the income
standard of the area to the 1evel of the West Java Province, and also
'to leve] the 1ncome depres51ons whlch ex1st 1n the Progect area, In

_ llne w1th thls concept,_each of the PrOJect components have to be

' 1mp1emented w1thout any mlss1ng 1tems.

'21.; Thus,_each of the PrOJect component 1s technlcaliy p0551ble, “the

' ”whole Pro;ect 15 economlcally fea51ble and: f:nan01ally viable.

'ﬂBecause the concept alms at levell1ng the income standard of the
:PrOject area as well ‘as ‘of the North Ranten area, the Pr03ect is socio-
'ﬂeconomlcally de81rable._ It is, therefore, concluded that the Project

. - worthy of 1mplementatlon.

220 It 1s recommended to take necessary steps for the 1mplementat10n
tHof the Progect ln admlnlstratlve ‘and technlcal aspects. The former
: ;w1ll 1nclude the determlnatlon of the executing agency and procurement

'of forelgn and domestlc funds for constructlon,' The latter w111 consist

':of the contlnuatlon and expanslon of hydrologlc ‘observations as well as

to of the addltlon of the geologlcal 1nvesthat10ns. These technlcal
'matters w111 be executed by DBPP almlng that ample data will become

avallab]e before the start of the detailed- desrgn works: (D/D)
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I INTRODUCTION

1.1 General

' Directorate General of Water Resources Development (DGWRD) of the
Ministry of Publlc Works and the Japan International Cooperatlon Agcncy
(JICRH) agreed to carry out the Fea51b111ty Study (the Study) on the
Karian Multlpurpose Dam Construction Project (the Project), and the Scope

of Works (S/W) ‘for the" Study was signed by both s;des on March 9 1984.

~ The Team for the”Study'fbt the Project'(the'Team).and the Adviééf&
Commlttee to prov1de adv1sory services for the Study (the Commlttee) were
organlzed by JICA 'in’ July 1984, Executlve agency of the Indone81an 31de
on the Pro;ect is the Dlrectorate of Planning and Programmlng (DBPP) of
DGWERD. The Study was commenced in no time and contlnued till the comple-
tion’Gf the final version of the fea31b1]1ty report (the Fieal'heport).
In- accordante with the description in the ‘Scope’ of wWorks' Lhe'iﬁceptien'ﬁ
report:was prépared in August 1984, the interim report was préparéd in
December-l984 and the Draft Final Fea51b111ty Report (the Draft Flnal
Report) dealtng was prepared in March 1985.

Discussion ‘meeting between the Indonesian and Japanese sides on
the Draft Final Report was held in Jakarta in the middle of March 1985,
Later, comments on the Draft- Final Report were delivered from DBPP to the

Team in early June 1985,

This is a Feasibility Report- (the Draft'Fiﬁal‘Report) on the
Project dealing with.all the results of surveys and studies to which

the ¢omments from DBPP are 1ncorporated fully.

1.2 HistoriCal’Baék@foundW

The DBPP of DGWRD has been dn study activities, through 1ts ‘project
lelSlon called the Proyek Perancang Pengembangan -Sumber-Sumber Air
(P3SA) ; on the water resources development of the North Banten area

since 1977, Several measuring stations were 1nstalled to form a

1-1



meteorologic and hydrologic network in addition to those operated by

other Governmental agencies,

From December 1978 through September 1979, the reconnalssance study
on the watex resources development in the North Banten area was performed
" by P3sa assisted by UK technical cooperatlon, and the report entitled

"Banten Water Resources Development Reconnaissance Study" was prepared.

Later on from July 1982 through July 1983, the Master Plan Study
on the Watef Reeources Deveiopment'in'the North Banten area (the.M/P
Study) was carried out by P3SA assisted by the Japaneee technioal_
cooperation ehrough JICA. As the:results of this study, the reporﬁ
entitled:”Master Plan Study on North Banten Water Resoufoes Development“
was prepered in July 1983, ' .

In parallel with the said study, two related activities were earfied
out seperately by P3SA assisted also by the.Japanesejtechnical coopera- - .
tion through JICA. One activity was the.air—phofo mapping of'possible -
dam and reservoir areas such as Karian, Pasir-Kopo, BOJOngmanlk and '
Cibanten in 1/5,000 scale with 5 m contour intervals. Also longltudinal
proflle and cross-sectional surveys were made on pr1n01pal portlons of
maln rlvere under the same act1v1ty. The Kopo-Cicande- Carenang area

(the K—C C area) was mapped separately by P3SA,

The other activity was the feaéibili*y study of the K~-C~C area on
condltlon that the irrigation water is taken only from the Clbeureum

river,. The fea51b111ty report was prepared in July 1983,

As the results of the M/P Stndy, one project was 1dent1f1ed whlch
was composed of many 1tems such as dams, dlver51on tunnels, 1rr1gatlon
fa0111t1es, river improvement works and municipal and lndustrlal wateri
supplies, and it was recommended to take further steps soonest to meet .
the acute local needs. This Project is referred to as’ the Karlan"

Multlpurpose Dam. Construction Project at present,

1-2



Thé Governnment of Indonésia, giving high priority to this Project,
requested the technical cooperation to the Japanese Government. 1In
respohée to the:request, the'Japanese Government took action as mentioned

in the foregoing sub-chapter, and the Study was commenced in due time.

1.3 Objectives

1.3. l Objectlves

The present Study is to make a feasibility study of the Project

which is_fbrmulated to achieve the main. cbjectives itemized below:

- To store and regulate the outflow of the Ciujung river by .
providing resexrvoir by high dam (Karian dam) and Ciberang-—
:Cibeuréﬁm trans-baSin'tﬁnnel} ahd'thereby also to control the

' flood dlscharge,

- To store and regulate the outflow of the Clbeureum rlver by

prov1d1ng reservo;r by high dam (Cilawang dam) and Clbeureum~

C1c1nta trans~ba51n tunnel,

- To supply irrigation water in the dry season to the existing
-:Ciujurig irrigation scheme and the ex1st1ng Cicinta 1rrlgat10n

scheme,

“";'To supply 1rrlgatlon water throughout the year “to the K-C-C’

area by prov1d1ng ‘new 1rr1gat10n and dralnage f30111t1es,

- To mltlgate flood damages of Rangkasbltung by river 1mprovement
works on-the Clujung river 1n addition to the flood cqntrol
effect Of the Karian dam, and

- To prévide necessary. amount of water for_muniéipalrand industrial

-watér.éupplies for which demands will occur in future. Such
demands consist of those for Ranqkasbitung, those for 17 I.X.K.
'(éapitél tbwﬁs of'districts) and those for Cilegon industrial

area and Cilegon' town.



To achieve thé above-mentioned obﬁectives, the_Project components

listed below are to studied.

Karian dam and reservoir on the Ciberang river,
-~ Cilawang dam and reservoir on the Cibeureum river,

Trans-~basin tunnel from the Karian reservoir to the Cibeuféum

river,

- Trans-basin tunnel from -the Cllawang reéervdir5to'tHe"Cicinta‘
river, '

- Irrigatioﬁ apd dtainage_facilities for KQCrC—area includihé

diversion works, headreach, irrigation canals and drains, and

- Rlver improvement works on a stretch of the Clujung river for
about 26 km centering about Rangkasbltung down to the existing

Pamarayan welr._

l 3.3 Act1v1tles of the Team

The Team consisting of 18 members in total started the Study works
in the beglnnlng of June 1984 The field works in Indonesia continued
from the end of June 1984 till the end of December 1984. The homeworks
ware made from the beginning of January 1985 till the end of March 1985,
Time schedule of the Team members and their counterparts personnel

mOblllZEd by P3SA is attached: in Table 1-1;

1-4



If  GENERAIL BACKGROUND

2.1 Land and Population

Indonesia consists of'13 667 volcanic islands in a huge marine belt
of about 5,000 km and 1,600 km respectrvely in longitude and latitude
across the equator. Among these 1slands Java is the fifth largest and
pearl island of Indone51a, compr151ng the nation capltal D.K.I. Jakarta,
D.I. Yogyakarta, the relevant West Java and other two prov1nces. The
land area of Java is about 132 thousand km2 or 6,9% of the natlon total
of 1,919 thousand kmz‘

According to the last national censuses in 1961, 1971 and 1980,
the total population ae mell ae its den51ty 1ncreased acoeleratlvely
'up to 147.5 millioné"at the average annual growth rate of 2.23% through- -
out. the-period' narticniarly in the case of Java in exce551ve concen-
tratlon as ‘shown in Table 2 1. Beeldes major crtles i.e, Jakarta, _
Surabaya, Bandung, etc.; more than 80% of the populatron lnhablts in
rural area and a rapid increase of labour force makes themselves to be
in unfavourable employment or poor living condition (Ref. Append1x~A,

Chapter III}.

Under_such circumstances,'the Government of indonesia is aiming to
slow down the populatlon growth asg low as 2% per annum with diffusion
of the famlly plans and to malntaln ‘a sustainable growth of the Gross
-DomegtrolProducts (GDP) and Gross Regional Domestlc Products (GRDP) for

improvement of the people's well-being.

2.2 National and Regional Economy

. Throughout the decades, the Indonesran economy has marked a
51gn1flcant progress along w1th the Flrst, Second and Third Five Years
Development Plans (PELITA I II and III) The GDP were grown from
Rp. 12.6 trillion in 1975 to ‘Rp. 21.1 trillion in 1983 at the 1975
oonstant price, correspondlng to the growth of about 5.6 times at the

current prlce. At the trend of economic growth, it is observed high



in infrastructures followed by manufacturing industry and low in mining,
quatxying and agriculture as well as declining in their shares. Never-
theless, because of an inevitable gradient to the national economy'by

these primary industries, they are still ranked as the mainstay in the

industrial structure (Ref. Appendix-a, Chapter TI).

In eonsequence with the worldwide stagnation especially in oil
market, the foreign'trade and account of the Indonesia, as an oil export
- country, were downdrlfted in early 19805 and resulted in an exchange
devaluatlon of Rupiah to cut 38.5% downward in March 1983. Thus in the
current Indonesia economy, yet involved are hlgher populatlon growth and
hidden underemployment; earning and economic dlfferentlals in reglon,
urban/xrural, industrial sectors and workers' uneven dlstrlbutlon of

industrial structure, and foreign exchange deficit.

For viable long-term economlc growth, the Fourth Five Years )
Development Plan (REPELITA IV) for 1984/85 - 1988/89 has been released
by the Government of Indone51a to implement effectlve Aprll 1984 along

with the aims as bhelow.

Objective:

(1} To level up the living, intellectual and welfare standards

of the people; and

(2} To place a strong and firm foundation for a p*ospectlve :
feature of the natlon development, fThe feature, thereupoh,
means taking off to the fruitful national’ economy durlng o
the forthcoming REPELITA v and achlevement of prosperlty '
and justice of the country based on GBHN "PancaSLla" (Five

principals on basic line of the nation) by theﬂend of-
REPELITA VI,

(l) Falr and harmonic 1mprovement among the respectlve develop—

ment fields and sectors;



(2) Potential deﬁelopment centering arvound autarky of foods and

intensification of machine manufacturing industry;

(3) Improvement of physical and mental welfare, parity allotment
of development fruites and expansion of working opportunity;

and

{4) Fulfillment of the unsolved'problems in the course of
REPELITA III.

Guideline:

(1) Equity of developments with sharing of their fruits:

. relesant to‘diffusion of provisioﬁs,'meteriais and houses
_necessery for living of all citizen; educational and
hyglenlc opportunity; allotment of earning; working opportu-
-nity; bu51ness opportunlty, ‘participation of young age and
female groups to development program; extension of develop-
ment programs into each district of the oountry;'ahd

appreciation of justice;
(2) Substainable economic growth; and

(3) Sound and dynamic stability of the nation,

As per the summary in Table 2-2, it set forth the target of annual
average gfowthrrates'as real economic growth‘ofsS% infletion of 8% and
_nomlnal eoonomlc growth of 13. 4%, prov1ded W1th the population growth
of 2. 0% per annum at the end of the perlod To achieve such targets, a
stupendous scale of treasury accounts with the publlc for sum of
Rp; 145 2 trllllon or 26% of total GNP for the overall perlod is
soheduled to disburse to the potential objectives.- Thus, the industrial
structure will be Congruously moderated through the perioa; the share
of maﬁﬁfactuting sector in total. GDP will. increase from 15.8% to 19.4%
at the-growth rate.of19,5%,per.ahnum,_while that of agriculture will

decline_from_zg,é%.to 26,4% at rather lower annual growth rate of 3.0%.
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REPELITA IV, in addition, specifies to much of character and
concrete measuré in every concern of industrial sector, infrastructure

and region (Ref. Appendix-A, Chapter I). It is quite conceivable that

the conceptual approaches to this project since its master plan study

would appeal to REPELITA IV particularly in the following context:

(1) Rural development;

Improvement of income level and local depréssidn of. the
inhabitants can be expected by means of participation to

development opportunities and fruits,

(2) Industrial structure;

As for agricultural along with selfnsufficiency'of'foods,

the development potential has an aptitude for water reservoir
and irrigation. Centering around agridglture} diversifica-
tion of industrial sectors can be ‘extended to home-industry,

trade, construction, transportation and so forth.

{3) Employment; and

With establishment-of the above sectors, working opportunity
as well as job training can be introduced réspectively at the

site.
(4) Comprehensive development of water resources.

Flood control, munlclpal & 1ndustr1al water supply and/or -
hydropower generation can be commonly appllcable as a part

of the total plan.

2.3 ggriculture.

Agxlculture in Indonesia still plays an 1mp0rtant role prov1dlng
foods and employment opportunlty for the people, though its economic
importance lessens gradually The share of agriculture in the'éross

domestic products at current prices in recent years dropped to around
25% as shown below.



Agriculture Production in GDP (1978-82)

1978 1979 1980 1981 1982

Agricultural GDP (billion R.) 6,706 8,996 11,290 13,643 15,668
Total GDP (billion Sp.) 22,746 32,025 45,446 54,027 59,633
Percent of Agriculture (%) 29 28 25 25 26

Source: Economic Indicator, July 1984

The econ@mic active population in agriculture in 1980 was 28,834,041
which corresponds to 56% of the total economic active population. The
earning of - foreign currency by agriculture in recent year is very small,

i.e, 6 to 7% of the total earnings as shown below.

Bxports of the Agricultural Products

. EBxports of. Percents in
_ _ Agricultural Produgts - _Total Export
1981 1,639 (US$ x 106) . 6.5%
1982 - 1,297 u - 5.8%
1983 1,451 " 6.9%

Source: Economic Indicator, July 1984

The Government'is.paying effort to attain self-sufficiency of rice,
but stil_l f'ac'i'ng sdme difficu_lties- for the attainment owing td a rapid
populafioh increase together with the increase in per capita consumption.
The production of rmajor food cr0pé in recent years are presented in the
follqwing table. Annual increage in paddy production between 1981 and

1983 was 5.9% per annum,.



Production of Major Food Crops

(Unit: 1000 tons)

1980 1981 l982 1983

Paddy 29,653 32,774 33,584 35,273
Maize 3,991 4,509 3,235 . 5,095
Cassava 13,726 13,301 12,988 11,651
 Sweet Potato 2,079 2,094 1,676 2,044
Groundnuts 470 475 43? 476
Soy beans 653 704 521 568

Source: Economic Indicater, July 1984_

The rice import dropped to 310,000 ton in 1982 from about

1,550,000 ton in previous years, though, in 1983 it increased to

1,200,000 tons.

The Government has put the highest prioriti in increase in rice

production. fThe expansion and improvement of irrigated paddy fields

are one of the Govermment strategy for the attainment of self

in food-stuff.

qufficiency



III THE STUDY AREA

3.1 Iocation

The study:area'ié located in the northwest corner.of the West Java
province, and defined broadly as the area bordexed by the Java Sea in
the nofth, by fhe southern boundary of the Upper Ciujung Watershed in
the south, by.fhe Cidufiaﬁ river in_tﬁé east and by the Ciujung Left
Primary Canal in the west, The study area.ié further specifically
defined as the area encompassing ‘all the component structures newly
proposed and all the existing facilities to be benefited by the Project

Works as detailed below.
- Karian.aam site and reservoir area,
- Cilﬁwahg’dam éite and reéer&oirwarea,
- Sites for itwo trans-basin tunnels including inlef.and outlet
areas,
- K-C-C area including the diversion works site,

- Rangkasbitung town and stretch of the Ciujung river centering
about Rangkshitung mainly down to the existing Pamarayan Weir
and subsidiary down to the estuary,

- Existing Ciujung irrigation scheme area,

- Exisfihg Ciginﬁa,irrigation scheme area,

< Cilegon areaVinéluding the town area and néighbouring areas
where future:demands will occur, and '

- Serang and Pandeglang towns where the concerned offices are

located. -



3.2 Natural Conditicn

The topographical maps and aerophotographs available for Karian

multipurpose dam construction project are summarized bhelow,

(1) Topographical maps

- 'Contour. _
Scale Index No. interval Sheets Remarks
{m)
1: 50,000 34-36-D : 25 1 National-map
(HIND 10908)
34-37-R,C,D 25 3 "
34-38,4,B,C 25 3 n
34-39-B 25 1 "
35-36-A & C 25 1 "
35-37-A 25 1 "
35-36-D & . 25 1 "
35-37-B _
35-37-C,D : 25 2 "
35-38-A,B,C,D 25 4 L
39-39-a,B 25 2 "
1:5,000 1 to 21 5 21 Aerophoto maps
1:5,000 1 to5 5 5 ‘Aerophoto maps
(newly produced)
1:5,000 1 to 13 : 5 13 ‘Aerophoto maps o
_ ' (Ciujung river area)
1: 500 1 to 12 1 12, _Nery_ppepared,by
plane~tabie survey
(Karian-dam_site)
1: 500 1 to 6 1 6 - 'do - :
) {Cilawang dam site)
1: 500 1 to 3 1 3 = do -
(Gadeg weir site)
1: 500 1 &2 1 2 (Cicinta trans-basin
tunnel site) '
i:500 1L & 2 1 2 - do -

(Ciuyah trans-basin
tunnel site)




(2) Aerophotographs

Scaie '  Index No. . Sheets ' Remarks
1:20,000 R-XId 1-10 o 10 Used to check land use in
R-XTI .5“14 10 K~C-C irrigation area
R-XTTa 1-19 19
_RJXIII 5-30 . 26
R~XIV 1-20 ' 20
1: 20,00b  Banten R-XT 1-15 T 15 Used to:eStimate_flood
: Bahten:R—X' 1_16_ 16 -gzzzged.area along Ciujung
“Banten R-XII-A 1-19 19

The maﬁ newly produced from aerophbtogfaphs and by ground control
survey_indthis_Stage cover Cilawang reservoir area and Cicinta irrigation
area io l-’S 000 Séale. The maps of l 500 scale have been prepared for. .
the main structure 51tes of. the project such as, Karlan dam site, .
Cllawang dem s;te,_Gadeg_welr site, C;pyahrtransfba51n tunnel smte and

‘Cicinta trans-basin tunnel site,

The proposed dam 51tes, trans—ba51n tunnels and dlverslon 1ntakes
are located in’and adjacent to the Clberang River Ba31n and Clbeureum
River Ba51n, and tuffaceous sedlmentary rocks hllly area was formed by
volcanism with the tectonic subsidence in Tertiary perlod. The volcanic
mountalns are formed by ande51te, basalt and volcanlc breccia which are
erupted and/or lntruded along “the faultlng structure zone in Quaternay
to Tertlary. The general geologlcal condltlon in the progect area is

shown in Flg. 3~1.

The tuffdceous sedlmentary rooks are composed of malnly Pliocene
fine to coarse gralned tuffaceous sandstone, pumlce tuff, lapili tuff,
basal conglomerates, welded tuff,,and tuffaceous claystone facies (the

Genteng Formation).. They are now exposed primarily along the edge of



the river bank and dip in low angles. These tuffaceous rocks are

generally classified as soft rock especially weakness in_pgmiceous
facies. The stratigrabhy of project area is shown on ?able 3-1.

The core samples fréom drilling hole are sometimes 6nly in the
fragments of roéks,.especially in the layer of pumicéous lapilli tuff
with open cracks joint. Numerous field permeablllty tests at Both
dam sites show high permeability cceéfficient in excess of K=3x10 4cnm/sec.

Along the riverside, Quaternary deposit is distributed on the river:
terrace} which is underlain by stiff silty clay of Pleistogene with some

gravel of volcanic rocks and fragments of lapilli tuff,

The soft rock lies below 2 to 5 meters from the surface in the
abutments of on the both dam sites, and has médefately.td rather low
bearing strength for a high £ill dam. According to the rock test of '
borihg”coré, the degree of induration of these rocks are generally low.
The average compressive strength of the both dam Sites is in order of
Oc=10 kg/cm? to 30 kg/cm?. The result of the standard penetration
test carried out from topsoil to soft rock show N-value of SQ'dt thé

bottom of residual soil.

The southern mountains CODSlStS of basalt, volcanlc brecc1a
(G. Alung) and ande51te (G. Guradog and G. Sendi) of Mlocene._ These
volcanlc mountalns are expected for quarry site of construcflon

materlals.

Most of llneaments and fault llnes w1th NW—SE trend ‘and NE—SW trend
are malked on aerlal photographs. Well deflned NE-SW trendlng faults

have been COnflrmed along the Ciberang River at the Karlan dam Slte.

The englneerlng geology condltlon of the prOJect site understood

through the boring survey and selsmlc exploratlon are explalned as
followg. |



(1) Water tightness

Field permeability tests were carried out in the boreholes along
the dam axis and other sites. The borehole KB17 and KB18, located
left bank abutment; show high permeability value of K=:3,0:{10“4 cm/sec
at 15-40 m'in depth. - The borehole KB19 and KB20, located riverside
of Karian“dam site, show rather high permeébility value of
K==3.O:<l0_4,cm/séc-to;Kﬁ;l,OJ{lons.cm/sec at 10-30 m in depth. From
these results recommended‘depths'of'curtain grout for adequate water
tlghtness under the dam crest are from 10 m to 40 m under the ground
surface., The borehole CB-4 of Cllawang dam site shows high value of
K=3.0x10 4_ cm/sec to K=1x lO cm/sec at- 14 =20 m in depth. - The
: average:permeability coefficient of Ciiawang dam site is in the order
of K=3x10° ¢m/sec’ to K=3x10"2 cm/sec. The permeability coefficient

in the pumiceous tuff and coarse grained sandstone is rather high. .
(2) Rock qguality designation

Generally, rock guality designatioﬂ (ROD) of:drillihg'COres'is'
shown poor (25- 50%), in the other case, RQD is often very poor (0~ 25%).
In several cases, the RQD exceeds 75%. Especially, boring cores obtained
at Cicinta Eréns*basin tunnel site and shallow part of guarry site show

a rather_poo: condition;
{3) Rock classification

Rock cla551flcatlon of drllllng cores except quarry site was
divided into three classes such as CM (the rock is sllghtly soft), CL

{the rock is- eoft) and D (the rock is very soft)

-Core sémples of Karian dam site consists of CI, and CM, and its
ratio is about 2 to 1. Core samples of Cl]awang dam site also consist

of CL and CM, however, its ratlo 1s dbout l to 2.

_Coﬁe sampies et‘qﬁarry site contain B (the rock is hard) and CH

(the rock is fairly hard) which is equivalent to basalt or tuff breccia.



(4) Rock bearing gtrength

Rock test of core samples were carried out at dam sites, Cilawang-

Cicinta trans-basin tunnel and quarry site,

Generally, rock bearing strength of drilling core at the both dam
siteé and tunnel site shows low compressive strength Oc=10"to 30'kg/cm2,

L . )
in some cases, compressive strength is very low Oc=4 to 9 kg/cm=,

The core sample of basalt at G. Alung shows® very high value of the =
compressive strength (Oc =892 -.1,864 kg/cm?). TheICOre-Samplé‘of tuff

breccia at G. Alung shows moderate value of Uc==1164-l62'kg/cm3.
(5) Veiocity of élastic wave propagation .

Seismic exploration was carried out at dém:sites, Erané—ﬁééiﬁ'
tunnel sites, quafry site and borrow site. Based on. these ‘results,, the_
ground is calssified into four zones. Velocity of gseismic wave ranges
trom 0.3 to 2.5 km/sec at Karian dam 51te, and. ranges from 0.3 kg/sec

to 3/0 kg/sec at Cilawang dam site,

on the other hand, seismic test at quarry 51te shows fairly high
wave velocity ranging from 0.3 to 5.0 kg/sec, at a tunnel sites and‘

borrow area from 0.3 km/sec to 2.4 km/sec,
Detailes of survey and the results_can be referred tQ.APPENDIXfC.

3.2.3 50il and Lana Capablllty

(1) Geomorphological condition

A soil survey is carried out over the total area of 21 870 ha 1n
and around the K-C~C area. From a geomorphologlcal v1ewp01nt the land

in the K-C-~C area is broadly divided into follow1ng four land forms.

.



(2}

{a)

{b)

()

@

Alluvial plain generally has a flat terrain with some excep~

tions of natural levees and shallow’depression. This land

form lie on the elevations from 0 to 6 m above mean sea level.

_The soils in the area consist of fine textured sediments

deeply ‘deposited by the Ciujung, Ciddtian, Cibeureun and
Cimendaya rlvers and their tributaries in the recent formation
stage. Almost all of the area have been develoPed as the
paddy flelds. The northern part of the area had suffered from
heavy floods ‘before construction of dlkeS along the lower

reaches of_the Ciujung and Ccidurian rivers.

River terrace mainly extends over ‘the northern part of the

surveyed area having a level to gently undulatlng releaf.
This landform has a layer of a01d tuff and lava flow. The
s0ils in this area comprlses coarse sand fract101 of quartz—
like materials, 'The land’ on the lower terrace is malnly

developed for paddy flelds, while ‘the land on the middle and

-high terraces has been developed for mixed upland farming.

Depressions scatter over the deeply dissected flat hilly area.
The scils in this area consist of fine textured sediments and
contain relatively high organic matters. fThe lands are mainly

covered with palm, bush and aquatic plants.

Undulating or rolling hills ﬁainly develop over the southern

part‘of the Krc—q_area_hodnded by the Jakarta~Merak roed.
The soils in this erea consist of acid tuff and/or lava flow
containing-significant amount of quartzelike materials. The
lands are covered with shrub for the most parts and.partly

develdped for upland crops cultivation.

Scil claseification

A soil claSSLflcatlon is made in accordance with FAO/UNESCO soil

cla931flcat10n system. Accordlng to the 3011 survey, the soils extend-

ing--in the K-C-C area are cla351f1ed 1nto four soil units, which are

further subd1v1ded lnto 13 sub-units as follows (Ref. Appendix-D):
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Soil Unit/Sub-unit Area Extent
' (ha} (%)
(a) Eutric Fluvisols (Grayish Brown Alluvial 320 1.5
Soils in Indonesian System)
- Sub-unit 1: Flat, Deep, Eutric¢ Fluvisols (320) (1L.5)
(b} Eutric Gleysols (Gray Hydromorphlc 87760 40,1
‘Soils in Indonesian System)
- Sub-unit 2 : Flat, Deep, Butric (7,690) (35,2)
Gleysols
- Sub-unit 3 : Gently Sloping, Deep; (670) (3.1)
Butric Gleysols 7
=~ Sub-unit 4 : Depressed, Deep,; Eutric (400) {1.8)
' Gleysols
(¢} Orthic Acrisols (Yellowish Brown Podzolic 6,420 29.3
Soils in Indonesian System) .
© = Sub-unit 53 Flat, Deep, Orthic Acrisols_(3,900) (17.8)
- Sub unit 6 : Gently Sloping, Deep, (1,300) {5.9)
Orthic Acrisols
- Sub-unit 7 : Sloping, Deep, Orthic (110) (0.5)
Acrlsols
- Sﬁb-unit 8 : Flat, Moderately Deep, (220) (1.0}
Orthic Acrisols
- Sub—unit 9 : Gently Sloping, Shallow, (850). (3.9)
Orthic Acrisols ' '
~ Sub-unit 10 : Sloping, Shallow Orthic (4b) (06.2)
Acrisols
{d) Dystric Nitrosols (Reddish latosols in 6,370 29.1
Indonesian System)
= Sub-unit 11 : Flat, Deep, Dystric “{1,310) fﬁ.O)
Nitosols :
= Sub-unit 12 : Gently Sloping, Deep (2,800) (12.8)
Dystric Nitosols ‘ _
~ Sub-unit 13 : Sloplng, Deep, Dystrlc (2,260)7 '(10.3) _
Nltoson S T
Total 21,870 . {100.0)



{(3) Land capability

The Japanese

land classification standard for rice crop is applied

for the assessment of land éapability'bf the K~C-C area, In thc

sﬁandard, land is

classified into four - capabtllty classes as follows-

Land has almost no limitation for crop preduction
and/or no risk of soil degradation., It is naturally
fertile and has a high potential for crop production

without' any improvement of soils,

Land has some limitations for crop productlon and/or

" some risks of 5011 degradatlon and requlres some

1mprovement of soils for normal crop productlon.

Land has many limitations for crop productlon and/or
15 llkely subject to risks of soil degradation, and

fdlrly 1nten51ye improvement of soils is requ1red for

-nprﬁal crop production,

Class I:
Class 1 :
Class 11T :
Class IV :

‘Based on the

are classified as

Land has much more limitations: than those in Class
"III, but can be used for cultivation of some specific’

‘crops under very careful management.

above standard, the lands in the K-C-C schemie area

follows:
Capability . Propértional
Class Area Fxtent
{ha) o (%)
T 8,360 . . 38.3
IT ' 12,220 55,8
III 1,250 . 5,7
v 40 0.2
Total 21,870 100.0



3.2.4 Climate

n climate prevails in the study area with. well

nding with the monsocns,

: through
monscon dominates the area with abundant ra;nfall from December ug

A typical monsoo
The west,

marked wet and dry season correspo

. : through
March, and .the east monsoon appears with less rainfall from June g

v and QOctober to November belong to the transi-

September. April to Ma
tions.

The precipitation in the study area is rich with the. areal average

of about 2,500 mm per annum. The annual rainfall varies according to

the location and the topography, ranging from about 1,500 mm in the

northern coastal plain to about 5,000 mm in the southern mountalnous

region near Gunung Endut and Gunung Halimun. The seasonal variation of

the ralnfall is ‘also notable with marked wet and dry perlods. The
northern coastal plain réceives less than 30% of the annual rainfall
during the dry period ‘from May through October, or the months of east
monsoon (June -~ September) and its neighbours. The'mid-range area around
Pamaravan and Rangkasbitung receives about 40% of the annual rainfall

during the same period as above,

The monthly mean air temperature will be principally a function of
elevation. However, at Serang in the northern coastal plain, the monthly
mean air temperature varies little throughout the year ranging between

26°C and 27°C.

The relative humidity is generally high ranging from 80% to 85%
almost throughout the year with some declines to about 75% around

September and 1ts.ne1ghbour1ng months,

The monthly mean wind velocity at Serang ranges between 3,8 and

4.7 knots or 2.0 m/sec and 2.4 m/sec.

The monthly mean sunshine duration at Serang'réngés between five

and six hours daily in the dry season, whereas between three and four

hours daily in the wet season.



(1) Meteorologic and hydrologic stations

Tt is reported that the rainfall observation was started in late 8
1970's éﬁ;Sefahg and over 60 stations were installed by 1920 in the
North Banten fegion, Preséntly, about 100 rain gauge stations are
operated in and around the North Banten region under the managemeht.éf
P3SA and the Meteorology and Geophysics Center (PMGi. out of them,
10_$tétion§'are”équipped'with automatic rain recordérs. Takihg the
availébility:of obsérved data into account, 85 stations will be.seledfed

for the ‘study. Their locations are shown in Fig. 3-2.

Most of the data on these 85 stations éfé'useful fof arréﬁéihéjéhe
daily and the monthly rainfall data, Their data-keeping condition will

be summarlzed in Tible 3-2.

TWO - groups of rain gauge grld networks spaCLng ‘at 2 km have been
1nstalled in. 1978 by PBSA, one near Clruas in the northern coastal plaln,
and the other near Leuwidamar in the- upper C1u3ung catchment. 'The
object of these rain gauge grid networks is to 1nvest1gate the ralnfcll
patterns’ in the coastal and the hill areas and their effects on fleoods.
The accumulated data  to date in the’ grld networks are ygt.1nsuff1c1ent
for processing into the aaiiy'and'thé monthly rainfall data for the
présen£3$tuay, however, thé'héurl} rainfall data by some aﬁtométic rain

recorders in ‘the networks will be useful for the flood runoff analysis.

In the North Banten region, PMG installed a meteorologic statlon
at Serang in' 1949, ‘which has been the principal statlon in the reglon.
Be81des, P3SA installed four meteorologic stations in 1978 at Padarlncang,r

-Cadasarl,-clkadu_and Clleles. Their locatlons ‘are shown in Flg. 3-2,

and the' observation périéds are listed in Table 3-3,

Table 324 ghows the water level gauging stations on the Clujung
and’ the Cldurlan rlver systems. Two stations on the main stem of the

Clujung rlver, at Rangkasbltung and Kragllan, are under operation by
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| . i 1969
the Directorate of Hydraulic Engineering (DPMA) since 1970 and !

The available gauging data. ab Pamarayan wei;,.51nee 1975,

respectively, ‘ X
- : . rie

are kept by the Serang Regional Office, Provincial rublic works Depa
: norer - _
ment (DPUP). P3SA has been operating three stations on the tributarie
of the Ciujung river since around 1978-1980, at Sajira on the Ciberang

river, at Cileles on the Upper Clujung river and at Leuwidamar on the

ClSlmeut river,

New automatic gauging station on the Ciberang and the Cibeureum
rivers, at Sabagi and Gadeg, were installed by DPMA in June 1984.
Sabagi station is located downstream from the Karian dam site near

Sabagi Village, and Gadeg station is located downstream from the Cilawang

dam site near Gadeg staff gauge.

_ The water level recorders installed at Rangkasbitung,:Sajira and

" Leuwidamar gauging stations were damaged by the flood in November 1981.
The gauging has been performed by staff gauge observation three times
a day since then. The water level recorder ﬁas installed'again at

Rangkasbitung by DPMA in January 1982,

For fhe DPMA gauging stations at Rangkasbitung and Kraéilan on the .
ClUjUﬂg rJver, the dischargé rating curves have already been prepared
by DPMA and the daily discharge tables are also ready to use. The
Rangkasbltung gauging station will be the key station in the Clujung
catchment, which gives the well arranged discharge data for a fairly

long observation period since 1972 to date.

On the P3SA gauging stations, a series of diecharge measuremene
have been carrled oul: since the vear of 1nsta11at10n to date and the
measurement data are avallable for draw1ng up the dlscharge ratlng
curves. The dlscharge rating curves and their formulae were prepared
by the Feasibility Study Team for the estimation of dlscharges at each
gauging- statlon. At Sajira gauglng station on the Clberang river, the
observed data show some inconsistency affected by 51mple intake fa0111—
ties located 1mmed1ate1y downstream of the gauging statlon. Therefore
the data will not be available for the study. R

3-12



Presently, the Cibeurelm river has one watsr level gauging station
at Gadeg, however, four water level gauging stations are ‘operated on
the main stem of the Cidurian river as listed in Table 3-4. Two gauglng
stations at Parigi and Kopomaja are under operation managed by DPMA since
1969 to 1973 at Parlgl and to date at Kopomaja, P3SA has been operating
two gauging stations at Rancasumur and Tanjung since 1978 to date.
The Kopomaja gauging station will be the key station because of its

fairly long observation period,
(2). Precipitation

The annual ra1nfall in the study ‘area varles, accordlng to the
'locatlon and the topography, ranglng from around 1, 500 mm in the northern
coastal plain to about 5,000 mm in the southern mountalnous reglon near
Gunung Endut and Gunung Hallmun.' The mid- range area 1n—between, arcund
Pamarayan and Rangkasbltung, receives 2, OOO to 2,500 mm. Gunung Karang
affects the local pattern w1th rlcher ralnfall of 2, 500 to 3,500 mm on
its southern foothllle ‘near Pandeglang.' The upper Cinjung catchment
south—west of Rangkasbltung lies in a rain ehadow between two mountain
areas and receives less rainfall than the Ciberang and the Cisimeut

catchments.

An isohyetal map of ‘the annual rainfall is presented in Fig. 3-3
which was prepafed by.the M/P Study Team taking account of the average
annual rainfall data from 1942 throngh 1980 at selected stations in and

around the study. area.’

The seasonal variation of the rainfall in the study area is also
notable correspondlng w1th the moneoons.f.The northern coastal plain
receives only ahout 15% of the annual ralhfall”dnring the period from
June through September or the months of east mOnsoon; Whereas about 60%
of the annual rainfall'during the period from December through March or
the months. of wést’ﬁdhsobn, the rest of 25% during the soriths of transi-
ticns,‘_Thegmidfrange area around Pamarayan and Rangkasbitung receives
abOutVZO% of'the annual‘rainfall'during the heriod from June through
SePtember -whereas about 45% of the annual rainfall during the period
£rom December through March, and the rest of 35% during the months of

tran51tlons.
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i i : a. are
The typical patterns of monthly rainfall in the study are

. . data
illustrated in Fig. 3-4 which are prepared based on the-observed

: , n
at nine typical gauging stations in the porthern coastal plain,

the

mid-range area and the mountainous region,

{3) Surface water

(a)

Watershed

The Project area occupies a total area of about 2,320 km?
including the objective irrigation area ip the northern
coastal plain. The main rivers running through the Project
area are the Ciujung, the Cibanten and the Cibeureun rivers.

The last is a tributary of the Cidurian river system.

The Ciﬁjuné river has a totai catchment area of 1,850 km? on
its estuary. . The river splits into threé méin tributaries in
the upstream basin at ér near Rangkasbitung whére the catch~
ment area comes to 1,383 km?, comprising 594 km2 of the Upper
Ciujung, 331 km2 of the Clberang and 458 km? of the Cisimeut

river ba51ns'

In the Ciujung river basin upstream from Rangkasbitung, the

present land use will be briefly classified as follows:

- the natural forest covers 124 km?, or only 9, 0% of the
catchment area, mainly in the Ciberang and the Cisimeut

basins,

-~ the plantation and the shrub forest cover 417 km2, or 30.1%
of the catchment area mainly in the Cisimeut and the upper

Ciujung ba51ns,

~ the upland crop field covers 703 km2, or 50.8% of the

catchment area, .and

- the wet paddy field covers 1392 km?, or 10.1% of the catch-

ment area.
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(b}

The Cibeureum river has a catchment area of 255 kn? at the
confluence of the Cidurian river, The present land use in

the basin will be briefly classified as follows:
~ the natural forest covers ]1 kmz, or only 4.3% of the
catchment area,

- the plantation and the shrub forest cover 61 km?, or 23.9%

of the catchment area,

- the upland crop. fleld covers 135 km2, or 52.9% of the

catchment area,

- the wet paddy field.covers 43 km?, or 16.9% of the catch-

ment ared,  and

- the grass land covers 5 kmz,.dr 2.0% of catchment area.

Discharge'at gauging stations

The monthly mean discherge and the annual runoff at each

water 10vel gauglng statlon on the Ciujung river and the

'Cldurlan rlver are summarlzed in Pable 3-5. The annual
h runoft of the Clujung rlver 1s accordlngly estimated at about

3. 08x109 m3 at Kragilan (CA= 1,812 kn?), about 3.55x10% nd

at the Pamarayan weir (CA=1,451 kmz) and about 3. 05 x 10% 3

'_ at. Rangkasbltung (CA 1, 383 kmz) on average during each

-drought flow.. The Cidurian river has an approximately

observatlon period. The Cibeureum river has Gadeg gauging
station at present.. Making reference to the main stem of

the Cldurlan rlver, the annual runoff at Kopomaja (CA =304 km2)

'1s estlmated at about 0. 72;;109 m3.

The flow reglme of the Clujung rlver has a s1m11ar monthly

pattern to that of the ralnfall whlch is characterlzed

'generally“by the rlch flow durlng the period from December

through May and the less flow during the period from June
through November. -July:and August belong to the months of

s

‘51m11ar monthly flow pattern, however, usually the rich flow

:“appears from January through May.
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{c)

Discharge at dam site and weir site

The estimation of 1l0-day mean daily discharge at each proposed

dam site and weir site will be done as follows and the results

are given in Table 3-6.

-~ Karian dam site

Betause of the low accuracy of observed data at Sajira
gauging station and no available data from newly installed
Sabagi gauging stétion on the Ciberéng‘river,.aﬁd relatively
short observation periods at P3SAfs gauging stations on
other tributaries, the 10-day mean daily discharge at

Karian daﬁ site will be estimated on the basis of daily
discharge data at DPMA's Rangkasbitung gauging station,
which gives well arranged data for a fairly long period.

from 1972 through 1983,

However,.con81der1ng the non- unlformlty of ralnfall dlsw
tribution within the river ba51n upstream from Rangkasbltung,
being richer 1n the Ciberang catchment, the es timation of
Id]schdrge at Karian dam site w1ll be made taklng account of
the runoff-dépth ratio calculated from the annual rainfall
.and catchment losses in the basin together w1th 1ts catch~

ment area ratio between Karian dam site and Rangkasbltung.

— Pamarayan weir ‘site

The 10~day mean daily distharge at Pamaréyah weir gite will
be similarly derived from the dally dlscharge data at
‘Rangkasbitung gauging station. Also the runoff depth ratio
calculated from the annual rainfall and catchment logs
together with its catchment—area ratio will he taken into

account.

.~ Cilawang dam site and Buvut weir site

P3SA's staff gauge at Gadeg on the Clbeureum river has
provlded with only fragmentary data on dally dlsrharge



{8

since its start of observation in 1982. DPMA's newly
ingstalled automatic water level recorder at Gadeg gives no

available data by the time of the study yet,

DPMA's Kopomaja gauging staﬁion, with staff gauge, has the
" longest observation period among the gauging stations on
" the main stem of the Cidurian river. Tt provides with year
round daily discharge.daoa from 1970 through 1979, however,

recently giving only-ffagmentary data since 1980.

Considering'the'abo?e—mentioned.uhsatisfactory condition of
- gauging. stations on the Cibeureum and the Cidurian rivers,
the 10~day mean daily diSCharge at Cilawang dam site and
Buyut weir site will be estimaﬁed on.the basis of the well
arranged daily discharge data at Rangkasbitung géuging
station from 1972 through 1983. 'Also-the-runoffmdépth
ratio oalculated from the annual rainfall‘and'catohment
loss ‘together with its catchment-area.ratio will be taken

into account.

Spillway inflow design flood

PMP~type rainfall will beIUSed for the design storm iainfall
to estimate the spillway inflow design flood at each proposed
uam.51te. Hershfleld s PMP approach will be employed for the

analysis with storm rainfall data at prlnClpal rain gauge

" stations -in and arund the Ciberang and the Cibeureum river

basins,

Slx gauglng statlons are selected for analySLS, where annual

series of maximum dally ralnfall data are avallable for fairly
" long observation périods'of around 25 to 30 years. The point

PMP referrlng to these statlons, in terms of daily ralnfall,

are calculated by Hershfield's approaoh in the range_between

490 and 720 mm.
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The highést recorded storm rainfall among these six stations
are reported to have occurred in different months or years.
The estimated PMP above may be expected not to qccur in the
same date. Accordingly, considering the effective area
.assumed for each gauging station, the weighted average point
-PMP for the objective catchments are estimated at 610 mm with

application of Thiessen polygon. The estimatéd PMP of 610 mm

will be used as the point PMP for both the Ciberang and the

Cibeureum basins.

The estimated point PMP of 610 mm is higher than the experiepced
highest daily rainfall of 340 mm in the upper Ciujung basin at
Sampang Peundeuy byISO% and those of 475 mm in the Banten

region (BMG) at Mandalawangi and Cigeulis by 28%.

The catchment PMP for Karian and Cilawang ‘dam sites will be
estimated by applying the area~reduction factor 0f'0.82 and
0.92 to the above PMP-value of 610 mm respectlvely, whlch are
derived from the storm rainfall depth-area curve on the July
1939 storm over the Malang area, East Java, Thus the catchu
ment PMP, in terms of daily rainfall, are estimated at 500 mm

for the Karian catchment and 570 mm for the Cllawang catchment.

Based upcn the observed'hourly'rainfall data at P35A's auto-
matlc rain recorders during the 1981 November. storm, the

hourlv dlStrlbULlon of the de51gn storm rainfall 1s assumed

to have a rainfall duration of elght hours with a pedk rainfall

in the middle as shown in Fig. 3-5.

The PMFs for Karian ang CJlawang dam 51tes will be estimated
on the basis of above~mentloned design storm rainfalls employ-
ing the storage functlon method. The estimated PMFs will be

used as the splllway inflow design floods,



Thus the peak spillway inflow design floods for the Karian
and the Cilawang dams are estimated at 3,400 m3/sec and
1,700 m3/sec respectively, which correspond to around the
Creager 90 floods. Corresponding specific discharge are

estimated at 11.8 m3/sec/km? and 18.3 m3/sec/kn? respectively.
(e) River maintenance flow

The river meinteoaﬁce flow will be defined as the reqguired
river dlscharge at the time of drought flow, which is retained
in view of malntalnlng the normal function of river such as
the river transportation, flsherles, preventlon of salinity
1ntru51on and estuary. blockage, proteotlon of river control.
'faCLlltles, maintenance of watex quallty and groundwater

'table, preservatlon of anlmals and plants, and scenlc Vlew.

In any water resources development plan, the river mainte-
nance flow will have to be taken into account together with

relevant irrigation and other water utilization right,

Tt is dlfflcult to define the commonly appllcable amount of
river malntenance flow clearly, however, in most cases it
'would be desirable to guarantee the flow correspondlng to
the 10-year average of 355-day d;scharge or to the specific

discharge of around 1 m3/sec per 100 kmz.

'The”riﬁer maintenance flow. at each dam and intake site in

‘this Study'will.be estimated as follows:
-~ Pamarayan. welir

The river maintenance flow at the Pamarayan weir'will be
estimated considering the aforementioned normal function of

the river and the discharge data in the low-water stage.

The 355-day disoherges_at'Kragiian gauging station, during
.eight'years of observation in 1970 and from 1972 through
1978, lie in the range'between 2.40 m3/sec and 31.40 m3/sec



. £
(Ref. Appendix-B). It will be considered to be the sum o

i cal
the actual discharge from the Pamarayan weir and the 1o

. . s
inflow downstream thereof, In other words, above figure

: ; sentl
will include some amcunt of river maintenance flow pre ¥

discharged from the weir, if any.

Accordingly, taking the average of observed 355-~day discharge

into account, the river maintenance flow at the Pamarayan

weir will be estimated at 9.70 m3/sec. The ;pecific dis-

charge will be 0.67 m3/sec per 100 kmZ.

- Other dam and intake sites

The riVer maintenance flow at Karian, Cilawang dam sites and
Buyut, ClClnta 1ntake 51tes will be estimated 1n the same
way, hOWever, discharge data at Rangkasbitung gavging station

will be used for the estimation.

The 355 ~day dlscharges at Rangkasbltung gauglng station,
'durlng twelve years of observation from 1972 through 1983,

lie in the range between 3.80 m3/seC'and 43.30 m3/sec (Ref.
Appendix"B) the lowest S5-year data lle in the range between
3. 80 m3/sec and 14.50 m3/sec, and the next 5-year data between
17.20 m3/sec and 32.80 m3/sec,

Taking account of the average of 355-day dischérges for the
lower ten years, the river maintenance flow w1ll be estimated
at 3, 50 m3/sec at Karian dam, 1.10. m3/sec at Cllawang dam,
1.40 m3/sec at Buyut intake and 0.40 m3/sec at Cicinta intake.

The specific discharge will be 1.20 m3/sec per 100 km?,
{£) . Sedimentation

~~ Sediment rating curve

A series of measurement of suspended sediment load were
previously conducted by P35A on the Ciberang river at Sajira
gauging -station, The results of measurement are shown in

3--20



Fig. 3~6 with a sediment rating curve which is derived from

the measurement data as, follows:

Os = 12.296 0y ' 207

where, .
Qs : Suspended sediment load in ton/day

Qw : River discharge in m3/sec

Sediment transport

The annual mean discharge at Sajira gaugiﬁg station is
estlmated at 26.26 m3/sec based on the dlscharge data at
Rangkasbltung gauging etatlon The correspondlng suspended
sediment dlseharge is estimated at 1,144 ton/day on the
sediment reting curve in ¥ig, 3-6. Thus the specific annual
suspended sediment transporit at Sajira (C.A. 244 km?) will
be estimated at 1,711 ton/kmz.

The bed load.is3reported commonly toc lie in the 5 to 25%
range of the suspended load. Accordingly the bed 1dad is
cragssumed to be 10% of the suspended load, i.e, 171 ton/kn?
- annually.  Thus the total specific sediment transport into

the reservoir will be estimated at 1,882 ton/km2 annuaily.

-Sediment trapped in reservoir:

From the stofage capacity and the annual inflow at each
proposed'dam, the capacity-inflow ratio will befcalculeted'
‘at around 0.25 for both dams . Applying this ratio to Brune's
. reservoir txap eff1c1ency curve, the trapped spe01flc sus-—
pended load for each dam will be estimated at 1,625 ton/km?

annually.

Tﬁus the total specific sediment load trapped annually in
. the reservoir w1ll be estlmated at around 1, 800 ton/km2
which will be given as the sum of the trapped suspended

load of 1,625 ton/kn? and the bed load of 171 ton/km?,



~ Storage volume occupied by sediment
_Generally the specific wéight of settled sediment will vary
with the age of deposit, with an average of about 1,0 ton/m3
for fresh sediment and about 1,30 ton/m> for old sediment.
Assuming the specific weight of settled sediment at
1.10 ton/m3, the specific volume occupies by settled sedi-

ment will be estimated at around 1,700 m3/km2 annually.

Thus the storage volume occupies by lOO-year sediment
transport in the proposed reservoirs will be estimated at

about 49x106 m3 for Karian dam and 16 x 108 m3 for Cilawang

dam

3.3 Bocio-economy

3.3.1 Administration

The study area for this socio-economic -gtudy is defined as a
jurisdication of whole or a part of Kabupatens (Kab,) of Serang, Lebak
and Pandeglang, taking account of the catchment of the relevant rivers

and the prospective beneficiaries of this water resources.

The administrative district of the study area covers 39 Kecamatans
or 523 Desas including overall 26 Kecamatans in Kab. Serang, lO out of
15 Kecamatans in Kab, Lebak and 3 out of 16 Kecamatans in de Pandeglang,
as well as the capital town of each Kabupaten- Serang, Rangkasbitung -
and Pandeglang., The boundary of this study area -is shown on Hyg. 3=7
Administrative Division. It holds a land area of 3,623 km? ; equivalent

to about 8% of that in West Java Province (Ref, Appendix-A, Chapter II).

Aceordlng to the last population censuses in 1961 1971 and 1980,
the populatlon in the study area was rapidly 1ncreased by 2 »75% per
annum- between 1971 and 1980, and reached to about 1. 65 mlillon or 6% of

that in West Java. 8951des urbanlzatlon in Serang, Rangkasbltung
L4



Pandeglang, Cilegon and Merak as the administrative, commercial and/or
industrial centers, more than 90% of the total population resides in
rural area, Such growth, however, is deemed so excessive and requested
to slow down  to 2% per annum by the end of REPELITA IV for sake of

sustainable growth of the national econcmy (Ref. Appendix-A, Chapter III).

Assuming from the workihg trend in Banten region, the current
labour fOfoe infthe stﬁdy'area seemed some 510,000 (male 350,000 and
female 160, 000), in Wthh 500,000 is in employment including 330 000 in
agrlcultuxe sector. As 1nd1cated in REPELITA IV, the regional economy
ig faoing many labour problems i.e. unskllled and unfavourable quality
of maﬁpower and underemployment. Because of the .existing majority of
under éQ years of age in population, further expansiOn'of labour~incentive
iﬁdUStfial sector and educational apprcach to the labour force are

urgehtly required.

3.3.3 Infrastructure .

{}) Transportation and communication

Transportation in the study area depends mainly on roads, comprising
73 km of natlonal roads, 125 km of provincial roads and some 600 km of

reglonal and canal inspection roads.

,Ae'an artery to_oonnect Java and Sumatra, a two-lane national rcad
rons befween Jakafte‘end Merak across the norther part of the'area
.passing through the major towns of Serang and Cilegon. In addition;
the ooostfuction of a new highway as a part of "Asian Highway" is now
progressing in'perallel with this route to improve the current traffic

congestion.

. ArﬁetWork of provinoial and other smaller roads are alsc available.
The former of about 125 km long with well—malntalned asphalt pavement is
stretched between Cllegon and Anyer; from Serang to Bogor through
Papdeglang and Rangkasbitung; and some_more extents from Pandeglang and

Rangkasbitung to the Southern Banten. The latter, however, is generally
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P ad network
pooxr in its condition and not well functioning for the total ro

in the area.:
A single-lane railway runs from Jakarta to Merak via Rangﬁasbltuég,
' ] d
Serang and Cilegon with some branches to Labuan through Pandeglang an

. . . . ns
to Anyer. Besides the roads, this railway is also an egsential mea

for routine cargo and inhabitants' daily traffic.

Among a number of large and small seaports, Merak is the iost active

ferry liner terminal as the gate to Sumatra. Cigading and other neigh-

bouring ports are well facilitated for handling of fuel, raw materials
and products of PT. Krakatau Steel and others in Cilegon. Banten is a

small port along with shallow Banten bay and yet useful for domestic

lumber transport and fishery.

The communication system in the study area is still primitive and
the telephone sets fiffuse merely in some urban areas for office. and

commercial uses {Ref. Appendix-2A, Section 4,1).
{2) Electric power supply

In the study area, there is no hydropower station but a modern
giant thermal power station with final output of 2,800 MW under staged
construction in Suralaya. The Public Corporation of Electricity (PLN)
has- been distributing the power to some limits of major téwns.and these
vicinities through a Bogorukangkasbitung—Pandeglang—Serang 70 kv power'
transmission line., In addition, small diesel power plants are avaiiéble

for some rural isolated electrification,

Other . than the above public utilities, a variety of large and small
private facilities have been prevatling, from- 400 MW power station of
PT. Krakatau Steel to portable individual power Supply tRef. Appendix-3a,
Section 4.2).



(3)Y Water supply

. The towns of Serany, Pandeglang and Rangkasbitung have their own
piped water supply systems out of dug well, spring and river, As well,
town of Cilegon and PLN Sura}aya complex have the same diverted from
PT. Krakatau Steel who owns an independent total facility including
Cidanau dam, pipeline, raw water reservoir, Krencéﬁg treaﬁment plant and

distributions.

_ Besides, there is no particular water supply system in rural area,
except'hand—operated—pﬁmping'performahces for each comhunal'faucét.
Thus and so, the current situation is still open to a considerable
improvement both QUalitywise and quantitywise (Ref. Appendix-a, Section
4.3). .

{(4) Tourism
Fbr”fhé_epoch of tourism, the historical ruins and temples are N
sited near to Banten port and a variety of sand beach resort faéilities
"are located in Anyer and Merak (Ref. Appendix—A, Section 4.4},

32,3.4" Industries

In_ the norxrthwestern cocastal zone, there are typical modern manufac-
turing industries such as PT. Krakatau Steel Works in Cilegon, PT. Satya
Raya Indah Woodbased Industries in Anyer, Pertamina Petrochemocal and =~
PT. Statomer PVC Resin in Merék. The Cilegon Industrial Estate has
enough spaéefwith public utilities and is rea&y‘fdr the prospective
éxpansion;-‘Mahy-bther-small"scale manufactoring industries including
brick, tile, sawmill, food processing, bamboo and wood handicraft are

scattered. in various locations of the study area.

In'parallel with thé progiess of heavy manufacturing industries
ahd infrastrﬂcfuresg'the“secﬁors'of construction and transportation have
been widely expanding in recént years. Except agriculture as the prime
.industrial'sector in the study area, trade.and_service sectors such as
wholesale, retail, restaurant and others are_étill sharing rather bigger

portion under closed relation with the inhabitants and community.



. ot ot irectly fill
In the field of industrial sectors, this project will dlre. Y
. \ - 1 and
a role for development of agriculture and industrial water supply,

: i essin
more likely contribute to expand these labour-incentive food proc 9y

. - 3 e c'n4,5)
home-industriés, trade and services (Ref. Appendix-a, Sectlo

3.3.5 ¥conomic Indices

Since né éirect information to exactly cover the study area is
found available, the most equivalent and reliable trends and indicigs
are interpolated on the basis of Banten region. Whereas,-Banten region
covers the whole of the relevant 3 Kabupatens and shares 1.5 tlmes in.
populatwon and 2.1 times in terrltory of the qtudy area (Ref Appenle“A,
Sections 5.1 and 5.2). Banten region expresses GRDP of Rp. 489 billion
in 1982 at current price, which correéponds to 4,3 times in nominal -
growth and average real gréwth rate of 10.6% per annum for the past 7
years between 1975 and 1982. Comparing with those in the.Provihce'of
West Java and Indonesia for the same period, they are faster 1n nomlnal
growth reSpectlvely as 4,4 times and 4 7 times, but rather lower in
average real growth rate as 8.5% and 7.0%, It appears, in the national
economy, likely that Banten region had béén started from far behind of
the provincial and national levels, and the trend in price increase.is

more advancing in such province and whole country than in Banten region.

In view of industrial origin, a remarkable progress in Banten
region both in growth rate and share has been achieved by most of the
industrial sectors and 1nfrastructures with a mere exception of-agricul—
ture in declining pace. Such tendency coincides w1th those in the
province and country. Nevertheless, because of these 1rregularly.hlgh
shares by agricilture as 35.8% in GRDP for 1982, about 66% among the
labour force in employment and 70% among the households' in this case of
Banten region or the study area, it cannot expect much of sweeping
1mprovement of all sectors and vtmost exertion would. be required for .

attrlbutlon of high product1v1ty to agricultural sector,
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Ag similér to the above, the debate continues about promotion of
the regional_potential and industrial structure from reviewing the per
capita regional income. That is, during the period of 1975 to 1982,
the real growth rate of per capita income in Banten region was 8.1% per
annum and so higher -than 5.9% in West Java and 4.3% in whole Indonesia.
bDespite such encouraging signs, the figures of Banten region for 1982
indicate, in comparison with (a) the Province of Wést_Java and {b) the
whble Indonesia, Still low with handicap as 84% of (a) and 81% of (b)
at 1975 constant price and 83% of {(a) and 56% of {b} at current price

respectively.

3.4 Rivers

3.4.1 General

The principal rivers in the Project area are the Ciujung, the
Cibéureum and the Cibanten rivers as shown in Fig. 3~8. The Ciujung
river occupies -the major portion of the Project area, followed by the

Cibeureum and the Cibanten rivers. Brief explanation will be given in

the following. :

(1) General outline -

. The Ciujung ri&er is .the largest river in the Project area with a
catchment area of 1,850 km2 and an average annual runoff of 3.35 billion m3
on its estuafy;.'In-the_upstream baéin, it splits into three main tribu-
taries at Rangkasbitung.where the catchment area.comes to 1,383 km?
compfising 594 km? for the:Upper Ciujung, 331 km? for the Ciberang and

458 km? for the Cisimeut river basins.

.. 8ince 1918, its river water has been used for the Ciujuhg'irrigation
schemie which commands 24,400 ha of paddy field extending on both banks

of the lower Ciujung river.



: . Cpigem ik i tream
Flood ocutflows from split three maln tributaries in the ups

. . i i quent
basin have afflicted- the area in and around Rangkasbiltung with frequ

o ;s rienced
damage, whereas the area along the lower Ciujung river has expe

: 1ty of
almost voutine flood due to gentle gradient and meager flow capacity

the river.

The lower reaches of the Ciujung river have already been provided
with dykes, of-which some sections were recently improved by PROSIDA.
However, the rest of the Ciujung river has no special provision for

flood mitigation except a few groynes on some places,

(2) Present condition

The configuration of the Ciujung river and its major tributaries
are shown in Fig. 3-9 and Table 3-7. The present condition of the

Ciujung river will be briefly described as follows:

~ The river section from the estuafy to Kragilan has already been
provided with dykes on both river banks. = Recently the additional
river improvement works were completed by PROSIDA with the

design flood discharge of 1,100 m3/sec.

- In the river section from Kragilan to the Pamafayaﬁ weir, the
embankments of left and right primary canals for .the Ciujung
irrigation scheme form the boundaries of flooded afea stretching
along the river. Small tributaries joining to the main stream,
especially the Cikambuy river with a catchment of 48 kmz, have
troubles of interior inundation. A remarkable river bend exists
about 3 km upstream from the Kragilan bridge, which has resulted

in some collapse of river bank.

= In the river section from the Pamarayan weir to Rangkasbitung,
sedimentation is remarkable on the riverbed upstream from the
Pamarayan weir, which may aggravate the flood water stage. Many
meanders exist in the upper reaches of thie section, which have
resulted in collapses of river bank. The configuratjon of the
confluence with the Ciberang river is intricate, leading to
collapses along downstream river bank,



- The city of Rangkasbitung, which is located by the confluence
of the Ciberang and the Upper Ciujung rivers, has frequently -
been afflicted by joined flood outflow from the upstream tribu-
taries. Some short cuts have already been provided on large
river bends of the Ciberang and the Ciujung rivers around

Rangkasbitung to protect the city.

- Some'groynes and bank protections are provided on the Ciberang
and. the Upper Ciujung rivers near Rangkasbitung to stabilize the

river channel or to protect the road and village yard.

- The Pamarayan welr was completed in 1918 to dlvert the river
water into the Clujung 1rrlgatlon scheme.  The weir has a total
crest Yength of 160 m W1th 10 gates of 12 m in span and 6 m ln
h81ght. _During the flood in November 1981 the gate h01sts were
operated by manpower, however, they were motorized with diesel
engin e driven generator in 1982. Severe bank er051on and
 scour1ng in the river sectlon dlrectly downstream from the welr

were recently 1mproved by PROSIDA.

- Sand in the riverbed of the Ciujung river ‘has been gathered for
construction materials Wthh has shown an 1ncrea51ng prospect
recently. The volure of gathered sand has amounted to about
120,000 m3 annually in the rivér section around Kragilan and

‘Rangkasbitung.

3.4.3  Cibeureum River -

The Cibeureum river is a tributary of the Cidurian river. It hes

a catchment area of 255_km2 at the eonfluence_with the Cidurian river.

In:the Cibeureum basin, the upland crop field occupies and area of
135 km correspondlng to 53% of the b351n area, the wet paddy fleld has
an area of 43 km2 or 17% of the ba51n area, the forest has an area of
11 km2 or 4% of the basin area, and the rest of 66 km2 or 26% of the

basin area belongs to plantation, shrub and grass land.
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The Cilawang dam site and Buyut weir site are located in the central

: 2
part of the river basin, occupying the catchment areas of 93 km* and

117 km? respectively.

3.4.4 Cibanten River

The Cibanten river is located in the north-western part of the _
. 2 . s

Project area with a medium scale catchment of 183 km®.. It rlsee in the
foothills of Gunung Karang and flows down by west of Serang northwards

to Banten Bay with an annual runoff of about 153 million m3.

Its river water has been used for the Clbanten 1rrlgat10n scheme -
since 1931 “which commands an area of 2,200 ha in the wet season,

however, decllnlng to about 420 ha 1n the dry season due to shortage of

river flow,

The Cibanten river flows down through a small valley upstream from
Serahg. Whereas, in downstream reacheb, the Iow—lylng farmland extend—
ing on both banks of the river has’ frequently suffered from floodlng.
Recently the lower reaches were improved w1th dyklng for about 6 km,
The design flood discharge is reported to be based on -23~year return

period.

The p0551b111ty of prov1d1ng a reservoir on the Cibanten river was
investigated in the Master Plan study, however, the result was in the
negative because of a small storage capacity of the expected reserv01r

and poor runoff of the river.

3.5 Land Use and Agriculture

3.5.1 Introductzon

The agrlcultural condition is discussed j in the follow1ng paragraphs
majorly in terms of 14 Kecamatans listed below. The total area of

" Kecamatans concerned is 911 km2



Kecamatans Related to the Project

‘Kaseman Kragilan Carenang Bojonegara
Kramatwatu Cikande Pamarayan Kopao
Ciruas Pontang Cikeusal

Walantaka Tirtayasa Cilegon

3.5.2 Present Condition of Agriculture

(1) Demographic resources

The total population of Kecamatans concerned is about 592'760 in
1983. The population growth rate between 1980 and 1983 is estimated at
1.5%° per annmum.  The populatlon den51ty is about 650 persons/km2 The
average family size is 'éstimated at 5.0 pereons/famlly. About 85% of
the total’ households are agrlcultural households, of whicﬁ'aboot 75% of
the farms are owner cultlvators, 3% are tenant farmers, and 22% are

landless farmers
(2) - Present land use

The preeent land use survey was made on areas of about 55,600 ha
based on the iand use map prepared by the Directorate of Agrarian in

1978. Area of each land category is shown in the next table,

Area Proportional Extent

Land use'oategory ‘(ha) (%)

_ Residehtiél areas . . 2,330 ':_ 4
~ paddy fields 36,700 66
Garden ‘ _  ' 7,140 . 13
Uplanad flelds ' 1,940 g
VForest land 390 1
Plantatlon land _ 120 -
 Graes land . _ 580 ;

" Flshponds - . 6,370 o
Total - - - . .. 55,570 100
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. 111 i extent.
The survey area is economically utilized to the_maxemum
The major land use is paddy

Upland

No idle land is observed in large scale.

fields (66%) followed by garden (13%) and fishponds (11%).

fields and grass land are very limited.

(3) Present Cropping Pattern

The major crop of the study area is lowland rice followed by
palawija crops such as maize, chilly, groundnuts, sweet potato apd peas.

Fruit trees like banana, mango, rambutan, coconuts, etc. are planted

around houses.

Almost 511 the lowlands are planted with paddy in the wet season.
Double or year- round cropplng of paddy are prevalent where 1rrlgat10n
water is avallable. In Ciujung irrigation scheme, about 59% (14 280 ha)
of the land is estimated to be used for second paddy and 2% (480 ha) for.
the year-round rice.cultivation. However, as many as aboqt 30%.

{7,260 ha) are left fallow after ist paddy due to lack of irrigation
water. About 2,180 ha (9%) are planted with palawija crops and fegeta—
ble after wet season paddy. In Cicinte irrigation scheme, about 93%
(1,330 ha) of the land are left fallow in dry season because of 1rrlga-

tion water shortage.

In rainfed paddy fields, major parts of the land are left fallow
after wet season paddy. : But very limited parts of the fields are
devoted to the second paddy making good use‘of seasonal rainfall dis-
tribution. In K-C~C area, 87% of the rainfed paddy. fields are not used
in dry season, whlle 7% are planted with 2nd paddy and 6% are w1th

ralawija and vegetables making use of the residual moisture in the

ground.

On the uplands, many types of cropplng pattern comblnlng dlfferent
upland crops are dlstlngulshed In most cases, 1 -3 cr0pp1ng per year ‘
are practlced. - Cropping intensity is calculated at 168%, The detalls

of the cropping sequences in the lowland paddy fleld are presented in
the folliowing table,
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Present Cropping Sequences in Lowland Paddy Field

— (Unit: %)

| | CCCawea G Cuju

Cropping Sequences Irrigated Rainfed Irrigated Irrigated
: Area Area Area Area
A. Paddy—Paddy*Péddy - - - 2
B. 'Paddy—Paddy—Vegetqbles - - - 2
c. Paddy-Paddy-Fallow 100 7 7 57
D. Paddy—Palawija—Failow - 2 - 1
E.:"Paddy—Veggtables-Fallow - - 4 - 8
F. Paddy-Fallow | - 87 93 30
Cropping Intensity 200 113 107 173

Source: Agricultural Office of Kabupaten Serang, 1982
. Sample Survey :

The first paddy starts.at the onset of wet season usually in
October to December, and harvested in April to' June depending upon a
variety used. The second crop starts following the harvest of the lst

crop and ends -in September.
(4} Farming practices

Phere are 3 kinds of paddy cultivations in the étudy area, namely,

wet season paddy, rainfed paddy and dry season paddy cultivations,

The wet season paddy cultivation is adopted fransplanting SGediing
in the low lands when enough water is'ayailab1e in5the fields. If the
water is not enough ‘and- the trénsplanting'time is_limited,'the”rainfed
rice cultivation is applied tfansplanting seedlings in watek-unsaturated
fields. Dry season paddy cultivation is carried out in most cases with

irrigation.

The prevalence of high-~yielding varieties is very high, i.e. 90%
in area. The major variety is Cisadane variety occupying 37.6% of the

lands planted in Kabupaten Serang followed by PB(IR) 36 (17.3%).



. tin
Fertilizer is applied usually 3 times; one day before transplanting,
' : ' r lanting.
3 to 4 weeks after transplanting and 7 to 8 weeks after transpla ing

- of ! ha are
In 1983/84 crop season 124 kg of urea and 73 kg of T.5.P. per :

applied on an average in Kabupaten Serang.

. ’ , . ' s m
Insect pest control is conducted spraying Dilazinon against ste

' ed. Zinc
borers and bugs when ip most cases symptom of damage are observ :

phosphate is widely used as rodenticide.

Maize is usually planted in upland after rainfed paddy or groundnuts.

Urea is applied basically at the rate of 100 to 150 kg/ha,_somEtlmes

with compost or green manure. Pest controls are conducted when damaged.

Major varieties are Metro and Harapan,_
Groundnuts are'grown in lowlands as well as uplands. In uPlands
groundnuts are plantéd after rainfed rice or maize in most cases.
Sometimes groundnuts are intercropped with maize. Fertilizers are

applied at a rate of 25 kg urea/ha on an average as a basal dressing.

Soy beans and mung beans are the new crops to the farmer and. are

economically minor in the study area.
(5) Crop production

The most important crop in the area is paddy (53,700 ha in 1983)
followed by groundnuts (10,900 ha), chilly (3,660 ha), cassava (2,800 ha),
maize (1,600 ha), and sweet potatoe (1,600 ha) in recent:yéars. ‘The
harvésted area of paddy did not exceed 57,400 ha in recent years-which -
seemed to show that lands suitable for rice growing have already been
fully developed for the rice growing and no substantial increase in. the
area could not be expected unless additional large irrigation fa0111tles
will be built in less suitable areas -such as undulating hilling lands.
The present paddy Vvield with irrigation is 3.7 ton/ha and that without
irrigation is 2,7 ton/ha. Rice ylelds in demonstration farms were:
obtained from the results in Kscamatan Cikande. From the total ‘planted
. area of about 830 ha, the average yields were 6,6 ton/ha for the wet

season growing and also 6.6 ton/ha for the dry season growing
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Serang is the most important groundnut producing area in West Java.
The intensive groundnut growing is found in Kecamatan Bojbnegara where
well drained sandy soils are developéd. The unit yield of groundnuts

was 0.73 ton/ha in 1983,

l_Chilly is the second important palawija ¢rop and source of cash for
farmersfin the area. The major producing area is the Kecamatan Cikaﬁde
Ihaving 2,025.ha.0f harvested area in 1983. Cikande has large area of
well drained sandy soils, which is suitable for this crop. The unit

vield of the crop was 1.8 tons/ha in 1983.

_Onion is a minor crop in Kabupaten Serang, In 1984, 1,616 tons of

red onion was harvested from 350 ha. The unit yield was 4.6 ton/ha.
{6) Livestock production

* Chickens, goats, sheep, carabacs and ducks are the major livestock

in the study area.

Carabaocs are kept-fér'draught work (land preparatién), for security
in times of financial needs and for milk sources, Goats and sheep are
-grown for cash source by sellihg‘them fo the lbcal'meat.markets.
Chickéns and duqké are major source of proteins (eggs and meat) and are
sold to ﬁhe market when cash is needed, Numbers of livestock in the
. related Kecamatans in 1983 were 36,700 ton carabao, 79,500 ton goats

and sheep and 36,800 ton chicken.

~ The average number of livestock per agricultural household is
0.35 héads_for carabao, 0.77 heads for goat/sheep ahd 3.56 heads for
chicken. The carabao population density is 1.13 heads/ha of paddy
field;' According to results of socio-economy survey conducted by local
governments in 1984, the average livestock production per agricultural
household per year is 0.16 heads for carabac, 0.37 heads for goat,

0.12 heads for sheep, 1.9 heads for duck and 3,9 heads for chicken,



(1) land holding and farm household

: ) \ cordin
An average farm size in the study.area ;s very small. Ac g

) i ig ha
to the 1983 agricultural census, the average farm size 13 0.61 ha/
1n—
household comprlslng 0.17 ha of 1lrlgated paddy field, O. 22 ha of ra
fed paddy field and 0.22 ha of upland fields. The distribution of farm

household by farm size is shown in the next table,

Perceht_
Farm Size Pistribution
{ha) (%)

0 - 0.04 8.3
0.05 - 0.09. 4,5
0.10 ~ 0.24 16.4
0.25 - 0.49 28.5

0.50 - 0.74 17,1..
0.75 - 0.99 7.5
1.00 - 1.99 12.8

2.00 ~ 2.29 3.0
more than 3,00 1.9
100.0

The total number of farm household in the study area was 106,173
showing 85% of the total households in 1983, The average family 51ze B
is estimated at 5,0 persons, in which 2 to 2.5 persons can work for

agricultural practices.

Tenant farms occupy very small portlon {about 3%) of the farm
households. However, the existence of many landless labourers, about
22% of the total agricultural households, shows the wide prevalence of

latent land tenancy system,

Favoured by the nearness to the largest 01ty and plantatlon areas,

Jakarta and Lampung, where much employment opportunity existg, many

farmers go out of the area to find the additional sources of income

during off-farm season such as between transplanting angd harvesting

seasons of paddy.



(2) Market and price of farm products and inputs

Paddy is a main farm pioducts and is self~gufficient in the study
area. There are 3 channels of rice marketing for producers (farmers)
i.e. KUD, broker and millers, fThe paddy collected by XUD is sold to
POLOG aftex milling, while paddy collected by broker or millers is
transported to rice deficient areas such as Jakarta, The handling share
of surplus paddy by KUD is estimated at 10% (about 40,000 tons in paddy

rice}.

In Kabupaten Serang, there are some agricultuial-products which
are not self-sufficient in the area. According to a interview to offi-
cials of Serang public*market, red onion, chili and chicken meat are

most deficient as shown below.

'Néﬁezof ’ Selfwsuff1C1ency

farm products (%) Outside source
Red onion ' 15 Brebes

Chili : o 25 Lampung
Chicken meat : ' 20 _ Jakarta, Bekasi

Productlon of paddy rice in the study area was appromeately
200 000 tons in 1983, in Wthh about 100,000 tons was estimated to be
locally consumed and the remalnlng 100,000 tons to be exported Lo

outside markets, Serang city, Jakarta, etc,

Red onion production in Kab. Serang was only 1,600 tons {1983),
filling only 15% of thé whole consumption (11,000 tons). The rémaining
9,400 tons are brbught from Brebes in Central Java, situated 400 ki away

from Serang city.

The prlces of main farm products at the Serang publlc ‘market. are

shown below.



Wholesale Prices of Main Crops

1980 198l 1982 1983 1984

' 150
Paddy (Rp/kg) - 120 120 120 120
700 700 750 800 a00
600 600 600 750

Groundnuts (Rp/kg)
Red onion (Rp/kg) 600

Consumer prices are mostly in the range of 1.3 to 2.0 times compared

with producer prices as shown below.

.Difference in Producer/Consumer Price (1984)

Farm price .Retail pricg_ B/A.
(producer price) (consumer price)
Paddy = (Rp/kg) i00 : 180 : 1.3'
Groundnuts (Rp/kg) 600 1,200 2.0
Re@ ohion (Rp/kg) 700 900 - 1.3

Paddy seeds of improved varieties are distributed by KUD, howévef,
only 10% of the farmers purchase the paddy seeds through XKUD. Most
farmers use seeds from other farmers or self-supplied ones.. As for.
groundnuts, farmers use exchanged seeds from other farmers or self-
supplied ones, just like the ¢ase of paddy. Seeds of vegetables are

dealt with by local private dealers,

. Distribution of fertilizers are carried out mainly by PT. PUSRI,
and agro-chemicals ang some farm machinery are distributed by PT. PERTANT.
These companies are the semi-~government Corporations., After PT, PUSRI
or PT. PERTANI, these farm inputs are distributed to farmers through‘
KUD, Kios and local private dealers. The retail prices of agro-

chemicals supplied by official route are decided by the Govérnment.
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The prices of major Farm inputs through government channel are shown
below, .

Official Prices of Agricultural Requisites

(November - 1984 KUD)

Unit Rp./umit Remarks

Paddy Seed kg 300 Cisadane

IR Varieties

Fertilizers kg 100 All the same price
"UREA, TSP, KCL

Agro~chemicals'

Diazinon 2 1,500 oL
: e : _— Insecticide
. Sevin kg . 1,500 .
Z2in¢ Phosphate kg 6,000 _ oL .
; . _ Rodenticide
Klexrat kg 750

o Agriculturai labour charge is from Rp. 1,000 to 1,500/day excluding
meals equivalent to about Rp. 750/day. ‘The total cost is from Rp. 1,750
to Rp. 2,250/day. '

(3) Agricultural support services

Kab. Serang has ten‘égricultural service stations (BPP), 2 specia-
lists (PPS), 22 middle class experts (PPM}, and 107 gervice workers
(PPL). | |

There are 7.district extension offices (BBP) in the study area,

Agriéﬁituréi'policies and neﬁ farming technologies are delivered
to common~farmerslby.PPLs through advanced farmer's groups. An advanced
farmer's group consists usually of a key farmer, 20 progressive farmers
and 60-- 80 common farmers, An advanced farmer's group is visited

bi-weekly by a PPL.



' in - ATMEYS
Phis farmers group, "Kolqnpok Tani", composed of 80 ~ 100 farm '

| 3 ‘ : : Farmer.
is registered in an extension office by the name of a key farm

Main activities of extension services are concerned with technical
_intensification programs for paddy cropping, Bimas and Inmas programs.
The areal coverage of the paddy intensification programs in the study

area had been below 60% until 1981, however, it extraordinarily increased

to 86% in 1982 and to 88% in 1983.

The agricultural ‘extension for the study ared is much restricted
by limited manpower (1,200 ha/PPL), bad road condition and insufficient
transportation means for a PPL such as a motoreycle, About 15% of PPLs

have purchased motorcycles at their own expenses.

Agricultural.credit is loaned through the Indonesian People's Bank
(BRI) to farmers. There are 2 branch offices and 20 sub-district branch

offices (BRI Unit Desa) in the study area.

Three kinds of credit are available; namely, short~term, medium-term
and long-term. The BIMAS credit is a short-term credit with an interest
of 1%/month and 7 month loan period.  The BIMAS loan released and repaid

in Kabupaten Serang from 1976 to 1982 is shown below,

BIMAS Loan Released and Repaid in Kab..Serang.
(1976 ~ 1983)

(Unit: Rp. x 1,000,000)

Loan

1976 376 223 59%
1877 786 434 _ 55

1978 f81 313 46

1979 549 241 ' 44

1980 664 268 : ' do”
1981 828 . . 188 23

1982 1,926 108-

1983 . 657 . a6

M



The average amount of the loan given to.a farmer was Rp. 28,990/ha
in 1982 and Rp. 9,880/ha in 1983, These amounts'are not enough to f£ill
the standard package of farm inputs for paddy growing, Rp. 42,000/ha
for high-yielding varieties and Rp. 29,500/ha for local varieties.

Inmas credit for individual Farmer by KUD is limited to Rp. 20,000/ha.

Credits given to individual farmer in Bimas/Inmas programs are
stopped in 1984 in Xabupaten Serang due to very low repayment rate.

The credits are given to farmer's groups.

There weré 50 KUD Cooperatives and 83 non-KUP Kios Cooperatives
having 7,261 and 15,953 members®, respectively in Kab, Serang in 1982,
These correspond to 5% and 10% of the total farm households in Kab.

Serang. The activity of KUD is not so high.

The shares of KUD in major activity are estimated 10% for sales of
sgeds,'30% for sa;eé of fertilizer and insecticide, 10% for collection

of harvested paddy and 10% for Inmas credit.
{4) Parm economy

Present crop budgets of paddy, groundnuts, red onion, chili, s5tring
bean and, cucumber are studied to identify:profitability of them. Crop
ﬁrodﬁétidn costs are analyzed breaking them into. several items, i.e.
_fér@“ihpﬂﬁs,_(Séeds, fertilizers, agro-chemicals), labour, interests on
crédits, fax} water charge; etc, The mbst_important criteria for the
profitability'éf éfoppihg to farmers is a net household income which is
the'practical ihcoﬁe including;fémily labour charge, The net household

income by each cultivation cfpp is estimated at:

Rp.  246,080/ha for irrigated paddy

Rp. 158,910/ha for rainfed paddy

Rp. .360,900/hé for irfigatéd'groundnuts
Rp. 294,900/ha'f0r raihfed‘grOundnuts
Rp. 1,814,160/ha for red onion

Rp. . 672,880/ha for chili

Rp.  139,250/ha for string bean

Rp. 836,020/ha for cucumber
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The details are shown in the following table.

Net Household Income by Crop Cultivation

/2 o String.
Padd /2  Ground-— Red onion Chili “bean Cucumber
_ _ Y nuts ‘ .
A. Production cost 397,520 299,900 1,401,840 189,120 230,750 159,980
A=A+b (Rp./ha) 384,690 299,900
a. Family labour 273,600 156,800 416,000 112,000 120,000 96,000
costfd. ' 273,600 156,800
b. Cash inputs 123,920 143,100 985,840 77,120 110,750 63,980
' 111,090 143,100 )
B. Yield (kg/ha) 3,700 840 4,000 1,500 2,500 9,000
2,700 730
C. Farm gate price 100 600 700 500 100 100
(Rp. /kg) 100 600
D. Gross production 370,000 504,000 2,800,000 750,000 250,000 900,000
value 270,000 438,000 '
D=BxC (Rp./ha) '
E. Net income -27,520 204,100 1,398,160 560,880 19,250 740,020
E=D-A (Rp./ha) -114,690 138,100
F. Net household income 246,080 360,900 1,814,160 672,880 139,250 836,020
F=D-bor E+a 158,910 294,900
- {Rp./ha) - :

Remarks: /1 : Estimated at 80% of tota] labour coét.
Unit price is Rp. 2,000/man-day

/2 : Above : Irrigated paddy field

Below : Rainfed paddy field or upland



Present farm household income and expenditure of a typical farm in

‘the study area is worked out based on the average holding size, cropping
pattern, crop budgets, non-agricultured income and living costs. The

total disposable household income is estimated at Rp, 376,320 consisting

of Rp. 226,320 from cropping and Rp. 150,000 from non-agricultured

section. Living costs are estimated at around Rp, 370,000.

Calculation of Disposable Income

1. Hdlding Size

Irrigated paddy field | 0.17 ha

Rainfed paddy field 0.22 ha

Upland field : 0.22.ha
Total 0.61 ha

2. Cropping Ratio

Irrigated paddy o 162% of irrigated
- o _ : paddy field
Rainfed paddy ' : 107% of rainfed paddy
_ » field '
'Upland.crops in irrigated field 11% of irrigated paddy
: co field .
' Uplénd crops in rainfed paddy field 6% of rainfed paddy
: field
" Upland crops in uplands 168% of uplands

3. Planted Area .

ir;igated paddy ©0.28 ha
_ Rainfed paddy | 0.24 ha
f_Upiand'brops irrigated - -~ 0,02 ha
Upland crops rainfed : 0.38 ha

4., ©Net Household Income by Cropping Rp. 226,320

' B Non-agricultured Disposable Income

150 ‘man-days/year x Rp. 1,000/man-dya Rp. 150,000

6.E-Tdtai:Disposable Income Rp. 376,320

Remark: Upland crops are represented by groundnuts.



3.6 Existing Irrigation and Drainage Conditicne

3.6.1 General

- of padd
In. and around the Project area, there exist 93,000 ha P Y

rrigated and 30, 320 ha are rainfed.
1ds, 24,200 ha- (39%), are

s located in the

The
fields of which 62,000 ha are i
major portions of the drrigated paddy fie
occupled by the Ciujung irrigation scheme which i

Kabupaten Serang. The other notable irrigation schemes are the Cibanten

scheme of 2,200 ha, Ciwaka scheme of 1,560 ha, ClClnta scheme of l 430 ha

and Cisangu scheme of 1,441 ha (Fig. 3-10). Out Of these 1rr1gatlon

schemes, the Clujung and Cicinta schemes will receive irrigation water

"for the Karian and Cilawang reservoirs under this PrOJECt-

There are two types of irrigation schemes; DPU and non-pPu irriga-
tjon schemes. The former has permanent irrigation. faCllltleS which: are
perated and maintained under the direction of the Prov1nc;al Public
Works Department (DPU). The latter has temporary 1rr1gat10n fac111t1es
handled.by local Government (PU Desa). ‘These schemes are ranked as
technical,.semi—technical or simple depending on the gquality of irriga-
tion facilities. At present, there are 13 technical, 35 semi-technical

and 23 simple irrigation schemes in and around the Project area.

Major water source for irrigation is the Ciujung river. About
43,100 ha of paddy fields, or 70% of the_whole irrigated paddy fielde,
depend their irrigation water on the Ciujung river. Other water sdufces
are the Cibeureum, Ciwaka, Cibanten and Cidanau rivers. The'boﬁmand_
arcas of these rivers amount to about 7,900 ha. Due to limitéd discharge
in these river particularly in the dry season, however, the irrigation
area for dry season paddy.is limited to.ahout 25,300 ha, or about 40%

of the whole irrigation area of 62,700 ha.

_ The DPU responsible for the operation and maintenance of.techniCal,
semi-technical and simple irrigation schemes. In all the schemes, the

operation and maintenance staff are limited and insufficient money afe



expended on maintenance of the schemes; Rp. 5,500 (USS$5.2) pér hectare,
which includes wages of all the operation and maintenance staff, mate-

rials, equipment, labour and transport.

3.6.2 Ciujung Scheme Area

The Clujung 1rrlgat10n scheme area of 24,200 ha is located in the
northern low~ly1ng coastal area in the Kabupaten Serang, This scheme
was completed in 1918, The irrigation water of this scheme area is led
frcm the.Ciujung river through the Pamarayan diversion weir. The irriga-
tion area_is‘largely divided into two; left and right bank areas,'by the
Ciujung.river. The left bank:area of 18,600 ha is irrigated by a 44.8-km
long:Left Primary Canai with a discharge capacity of 24.6 m3/sec at its
head and a 16.2 km long Centraerrimary Canal with a discharge capacity
of 13.6 m3/sec at its head, which branches off from the Left Primary
Canal at the 14.3 km p01nt to irrigate 5,900 ha extending in the central.
part of the scheme area. The rlght bank area of 5,600 ha is 1rr1gated
by a 31.1 km long nght Primary Canal having a dlscharge capa01ty of.
9.6 m3/sec at its head.

Since the start of operation, the scheme had not received suffi-
cient ﬁaintenance and accordingly the irrigation facilities had been
padly damaged. The rehabilitation was started in 1971 and completed in
.1975 under the PROSIDA program speﬁding Rp.'2,68 billion. The major
wcrksiincluded in the rehabilitation program were renewal of all gates
of the Pamarayan Weir, rehabilitation of the upstream and downstream
aprons .and rehabi litation of the primary and secondary canals including

© their related structures.

Constructlon cf tertiary and quaternary canals was started by -
PROSIDA in 1977 and has been completed by 1984 for the total ‘area -except
for the flcoded area of 1, 200 ha. Meanwhlle, the drainage improvement
program was started in 1980 and scheduled to be completed in 1986. The
program 1nc]udes w1den1ng of drainage canal embankments, dredging of
ex1st1ng dranns, 1mprovement of roads along dralns ‘and rehabilitation

and new,constructlon ‘of dralnage structures including installation of

flap ‘gates at the heads of drains.



i le data and
The field inspection and study based on the availab

oth Right and
information have revealed that almost all the reaches of b g :

P 1 uired, and
Left Primary Canals; have less discharge capacities than req !

i ght i Canal and
actually the downstream areas of 600 ha for the Right Primary
: i ( ater
1,600 ha for the Left Primary Canal have never received irrigation wate

in the dry season. The study has also revealed that in the recent

3 imi to
5 years, the irrigated area in the dry season has been limited

. : r
14,800 ha varying from 13,000 ha to 17,000 ha as a whole due to water

shortage in the Ciujung river in the dry season,

The canal system has suffered some deterioration such as damages

of gates, hank er051on, siltation in canals and damages of brldges due

to rnsuff1c1ent maintenance, The canal system. is closed_for one month

from October 16 to November 15 every year for maintenance work,

. Water users' group has been established in every gquaternary canal -
area of 20- 25 ha on an average. One water users’ group consists of
40-—50'farmers'on’an average. In general, the water users' group acts
as not only the operation and maintenance body for the quaternary canal
but also a communication body for new agricultural technicals and

procurement body for fertilizer and agricultural chemicals.

3.6.3 Cicinta Scheme Area

The Cicinta irrigation scheme, 1,430 ha in net, is'lecated between
the Cidurian viver and the Cibeureum river {Fig. 3-10). The water source
for irrigatioﬁ is the Cicinta river which a catchment area of 30 km2
A diversion weir and a 13.5 km long main canal were completed in 1916,
About 25.0 km of tertlary canals had been constructed by 1977. Due to
shortage of river discharge particularly in the dry season, only‘lOOtha
of paddy fields ‘are irrigated in the dry season. Supplementary water

is supplied by pump to 65 ha at Carenang Udik.

The canal system has suffered severe deterioration., Most df-the'
structures have damaged gates, llrtlng.dev1cesr-aprons and bankrpretecﬁ

tion. Many gates can no longer be lifted, canals have been'siltedfup



and their embankments have been broken down or serverely eroded. In
some areas, tertiary canals no longer ex1st as farmers have leveled the
canals to increase their cropped areas. Illegal pipe turnouts have been

installed by farmers. Under such existing conditions, effective irriga-

tion is no longér possible.

-ThHere is no drainage problem in this scheme area except for the
some 100 ha of lower reach area because of its favorable topography
sloping down toward both Cidurian and Cibeureum rivers and no existence

of depressed land,

3.6.4 K-C~C Scheine Area

The scheme area of 18 150 ha in gross (lO 300 ha 1n net) is located
between the Clujung rlght bank irrigation area, which forms the western
boundary, and the Cidurian and Cibeureum rivers, which form the northern_
"and eastern boundaries. - The southern boundary is generally acknowledged
to be the Rangkasbltung Kopo road (Flg 3-10). The area is characterized
by the undulated topoqraphy wnlch has also been a 11m1t1ng factor for

the 1rr1gat10n development in the area,

For 1rr1gatlon purpose, three pump statlons have been congstructed
along the Cldurlan river at Nambo,_Koper and Sanggom Java v1llages under
the donatlon of ‘the Presrdentlal Office in 1984. .Each pump station is
1nstalled w1th a 30qu engine drlven pump w1th a capaC1ty of 425 m3/hr
and covers 50 ha of paddy fields in the dry season and_100 ha in the
rainﬁ Seasen Other than three pump statlons, there is no notable
1rr1gat10n fac:llty in the scheme area except in the northern low-lying
.area where the farmers 1rr1gate their farm lands by leadlng water from

swamps scattered in the ares.

| Generally the northern half of the K~-C-C area suffers from mal-
drainage age'té its depressed and iowﬂlying tepography. Particularly
in the depressed lands, rain'water-stagnates_threughout the year in
deeply.depressed lands of about 360 ha and for 7 - 8 months in shallowly
depressed lands of 480 ha..'On the'shallow1y'depressed lands, about

300 ha can be improved through provision of drains at the reasonable cost.



3.7 Municipal and Industrial Water Supply

The munlclpal water supply system has not been developed well so.

ran
far in the progect area except the four najor towns, of which Se Ty

Pandeglang and Rangkasbitung are supplied by pipes from watexr sources
of dug wells and cprings, and Cilegon is supplied by pipes ftom the
Krenceng water treatment plant of PT. Krakatau Steel wWorks. In.xrural
areas, shallow wells.equipbed with hand pumps are used for cooking and

drinking purposes, while the water of rivers and irrigatiqn canals is

used for washing and laundry purposes. The Directorate General of

Housing, Building, Planning and Urban Development (CIPTA KARYA) is
promoting the IKK water supply program in which most urbanizcd settlc—
ments are to be served by water supply systems. Following this program,.
the systems for Ciruas, Pontang, Carenang and Baros are under construc-

tion and the construction of the systems of Cadasari and Sajira will be.

started soon.

The Government has been paying much attention to the industrial
develoﬁment in.Cilegon. The main industrial.féctories preSehtly'cperatéd
in the project area are PT. Krakatau Steel Works, PT. Satya Réja Iﬁdah '
Wood-Based Industries, PT. Statomer PVC Res1n Factory and Port and Ferry
Instailatibns. Other than these, there are small~sca1e fdctorles of
brick and tiles, bamboo products, coconut products, etc. Since there N
is no public water supply system for these factorles, they have thelr
own supply systems. The water supply source for PT. Krakatau Steel '
Works is river water led from the Cidanau rlver. The river water ig’
lifted up by pumps and conveyed through a 1,400 mm dia, plpellne W1tﬁ a
total length of 27 km to the Krenceng treatment plant near PT Krakatau
Steel Works. Adjacent to the said treatment a raw water reserv01r w1th

an effectlve storage capacity of 2, 5 million m3 vas constructed at S

Krenceng for emergency use,



3.8 Inland Fishery and Watershed Management

3.8.1 Intreduction

A study on' the 1nland flshery and watershed management: is carried
out to assess the impact of a water resource development project to
inland f1shery, and to predict the future trends of soii ercsion in
'waterSheds. The study is made on inland fishery in downstreams of the
Ciujung river and the Ciujung canal, and on watersheds of the Karian and
Cilawang dams. Based upon the finding of problems lf any countermeasures

are proposed to solve preblems.,

3.8.2 Inland Fighery

{1) Present Condition of Tnland Fishery

There are two kinds of inland fishery in the study area, bfackish
fishery'and freshwater fishery The brackish flshery is done in coastal
fiéhponds. The freshwater fishery develops in freshwater ponds, rice
fields, rivers and swamps. The major inland fishery in the study area
.is brackish pond fishery (5,801 ha) occupying 89% of the total water
surface for inland fishery. The total production from bracklsh pond
fishery_in 1983 was about 15,600 tons, which was equivalent. to
Rp: 2,225,000. The main fish species harvested from brackish ponds is
shrimp:(35%) followed by milk fish species harvested from brackish ponds
in ahrimp (35%) followed by milk fish (27%), Tilapia (15%), and Mullet
(10%) in terms of weight. The major producing areas are Kecamatans

Tirtayasa and Pontang.

The area of freshwater pond is 25 ha, from which about 5 tons of
fish 'is harvested. The major species is golden fish occupying about 60%

of the total production from freshwater ponds.

: The-ricé'field:fishery is carried out ih a.very limited area of
12 ha; .Thé production was about 1.3 tons in 1983. The main species is
golden - fish, :Fisﬁihg in swamps and river is extensive showing 667 ha
and 240 kﬁ, but the productivity is very small, i.e. 0.11 tpn/ha and
0.15 ton/km’ respectively. The details of the present inland fishery are

shown below.



Extent of Inland Fishery in 1983

Rice

Brackish  Freshwater Swamp River
Kecamatan pond Pond Field _
A, Extent (ha)
Pontang 2,046 13 - 3 - 106 (k)
Tirtayasa 2,427 1 - 7 66
Kramatwatu 359 2 - 6 15
Pamarayan - 8 12 75 53.
Carenang - 1 - 564 -
Kasemen 887 . - - 10 -
Bojonegara 82 - - - -
Total 5,801 25 12 667 240
B. Unit vield 2.69 0.21 0.11 0. 0.15 (ton/km)
{ton/ha) .
C. Price 827 1,447 1,686 873 1,239
(1,000Rp. /ton)
D. Total Value 2,22% 304 185 44 186
(1,000Rp.) ‘
Source: Fishery office of Kabupaten Serang, 1983



(2) Impact of Water Resource Development Project to Inland Fishery

The construction of a dam or a weir, or the development of irrigated
rice cultivation change the aquatic envirorment to fish. Probable

adverse impacts are listed below,

a) hampering of migration of fish, particularly of ahadromous

species
b} destruction of sprawling grounds by flood control structures

c} Disturbance of sprawling and breeding habits by fluctuation
in water surface by dam operation
d) salt water intrusion to flshponds by excessive water taking

in upstleams at dams or weirs

e) prevention of water flow causing oxygen shortage in the

water

f) - pollution of water by insecticides, herbicide, fungicide and-

fertilizers sprayed in rice fields
" Assessment of the impacts by the Project is done in Chapter VIII,

3 5. 3 Watershed Management

'(l,”‘Céheral"

.. The ﬁatershed management has objectives such as conservation and
hnorovement of soils, gsediment reduction,.runoff retardation and pre-
servatlon of groundwater resources. Consequence of watershed management
of a dam can be consjdered from two 901nts. One is the efficiency in
utilization of the dam storage capacrty Wthh is hampered by sediments.
de9051ted 1n the dam reserv01r. Another is the effrcrency in utilization
of. ralnfall caught in a watershed of the dam. By good watershed manage-

ment the runoff is retarded and prolonged resulting in high utlllzatlon

of precipitation.



(2) Present Condition of Watersheds

Directorate of agrarian reform surveyed a soil erosgion SItuation
and land use of the watershed of the Ciujung and the Cibeureum rivers
in 1978. RAccording to the result of the survey, the dominant land use
of the watershed of the Karian and Cilawang dams is forest, iﬁe. 55.3%
and 61.5% respectiveiy. Cultivated lands are very few, 9‘5%’.9'1%'

Vegetative cover of the watersheds are in good conditions. The details

of the present land use are given below..

Present Land Use in Watersheds of Karian and Cilawang Dams

_ . . _ "{Unit: ha)
i - land P st Planta- Grass
Residen Paddy  orden UPIAR ore - and Total
tial Area Fields Fields Land - tion Lan

Karian 316 2,100 8,634 519 15,941 266 25 28,801
(%) {(1.1) (7.3) (33.5) (1.8} (b5.3) (0.9) (0.1) (100.0)
Cilawang 35 . 331 2,226 511 5,720 '341 141 9,305
(%) (0.3) {3.6) (23.9) (5.5) (61.5) {(3.7) {(1.5) {100.0)

Areas subject to soil erosion are estimated at 659 ha in the Karian
dam watershed and 449 ha in the Cilawang dam watershed. Those areas
consist of upland crop areas, and plantations near prospectiﬁe Cilawang

dam site, There is no serious soil erosion problem in the areas,



1V 'PHE PROJECT

4.1 Basic Concept

The Project has been formulated in the foregoing "Master Plan Study
on North Banten Water Resources Development" as a sole project. in the

North Banten. area worthy of early development,

pespite favourable location of the area being close to the capital
of ﬁhe_nation as well being on a trunk route to bridge Java and Sumatra,
the_income-level'of-the inhabitants in the North Banten area is lower
than that Qf the West Jawa Province, and there exist number of income
depression areas even within the North Banten area. Mainstay of the
area is.agriculture which!depends mainly on paddy. .Said pdvertyiis
attributable:lafgely't0~a fact that the irrigation water is insufficient.
Hence, it is necessary to increase the irrigation water to:raise up and

to level the income standard of the area.

On: the. other hand,.available surface water in the dry season has
been exhausted by existing irrigation systems or farm lands, whereas the
rainy season flow of the rivers are discharged without being used, even:
causing_sometimes flood damages to the riparian areas. 1In fact, the '
upper parts ofjthe'catchment basin.of the main fivers in the area receives

ample precipitaticn,

It is, therefore, needed to provide storage reservoirs so that ample
rainy:.geason -flow is stored for uge of irrigation in the dry season.

Also, ‘occasional flood outflow can be dissipated by such reservoirs.

‘The Prdject-isféomposed:of many integral parts and synthetic affects
of all of these integral .parts will lead the Project to meet the concept.
Therefore any integral parts cannot be missed out. 'As the Project is

thus planned, each of the integral parts will have to be implemented.



4.2 Project Planning

4,2,1 Needs for Water Resources Development

Subject rivers iuj i e ivers.
j rive as water source are Ciu jung and Clbeur um TV
g v i aving more
The former is the largest river in the North Banten area ha g
- . The

, , : in
latter is a tributary of the Cidurian river whose main stream flows

parallel with the Ciujung river.

Subject dirrigation areas are the Ciujung irrigation area, the

Cicinta area and the K-C-C area. The Ciujung irrigation are€a is located
on the lower reaches of the Ciujung river and extends to the west.
This area has been ifrigated by the existing Ciujung irrigation system
having 24,200 ha of commanding area. As the Ciujung river has rather
high dry season flow, nearly three quarters of the commanding ‘area is
irfigated throughout the year, whereas the rest one guarter is left

unirrigated in the dry season. Present. cropping intensity is 174%,

The existing Cicinta irrigation area (1,430 ha) is located between
the Cibeureum river and its main stream Cidurian - river. Water is taken
from the Cicinta river, a tributary of the Cibelreum river, As. the
catchment area df the Cicinta river is small, flow of this river is not
rich especially in the dry.season. Hence, this areé is_almost not
irrigated in the dry season. Present cropping inténsity is 107%.

Existing irrigation facilities ‘are rather deteriorated.

The K-C-C area is located between the main streams of the Ciujung
and Cidurian rivers so that the watershed of these two rivers passes’
through this area. Ground surface of this area is high in the middle,
low in the both flinges, and undulating in the_longitudinal‘direction.
Because of such topography as well as of the location to be distant~ffom
pqssible water source, the K~C-C area has:not been irrigated as yet.
Present cropping-intensity is 113%. por this reason,-this'area'is
generally poor forming a spacious inzome depressjion area in the North

Banten area.



Rangkasbltung, the capital of the Lebak district, is 51tuated by
the mlddle reach of the Ciujung river just downstrean from the point
where three tributaries join and form the main stream. This town has
being suffered from occasional floods. Such floods often cause flocd
damage_and_@ecreasé the town area by evosion in a long run. It is

required to mitigate these floods and damage thereof.

Rangkasbitung, on the other hand, is in short of séurce for
municipal watex_supply that hinders smooth development of city expansion
plan. Also there are number of I.K.K. (Capital town of sub-district) . of
which wate;‘sour;es for municipal water supply are scanty. Cilegon is
a center city of the Cilegon area where the Krakat&u Steel Works, the
nation;s'SOlé steel mill, the Cilegon Indust?ial Estate and many other
heavy industrial factories are at work. There exists a complete water
system owned by the Krakatau Steel Works consisting'of intake on the
Cidanau'riﬁér, pipeline,.reservoir aﬁd.pdrification planf. Water demand
in;the Cilegon area will be met for some future,yéafs by the existing
system, but it is forecasted that shortage of water will occur around

the year 2000.

.The water demahdé fqr'municipél énd.industriél water supply composed
of Rangkasbitung, 17 I.K.K.s and.the Cilegon area, wiil'appéar in the
_futufe. - As it is_almbst impossible to find their water source nearby
each location, it is needed to provide necessary amount of water in the

reservoir of the Project.

'Sgid;needs are categorized into two groups. One is those whose
deﬁaﬁdé'of'needs.are existing. They are thé water demands for irrigation
for the . existing Ciujung scheme, that for thé existing Cicinta scheme
and thaf for the K-C-C area on which 1rr1gatlon is to be realized newly.
Also the mitigation of flood damages of Rangkasbltung and vicinity is
included in this group.. The second group. encompasses  those whose demands
will1occﬁf ih the future. Municipal aﬁd_ihdustrial water supplies are
inciuded in this group. Tt is intended that the Project is so planned

as to ﬁeet the demands and needs of both groups.

4-3



4.2.2 Water Soruce

HHHHHHHHHH - . 1 e Ciberanyg
Sites for dams and storage reservoirs are found on th“ ’

. . A ; " and on the
river, one of three tributaries of the Ciujung river,

o i tter is the
Cibeureum river. The former is the Karian site and the la

i rat reas
In view of the mutual locations of water demand a

Cilawang site. : } .
f river flow,

and water sources as well as of the available amount o
these two water sources are to be used to the optimgm'extent for fhe
irrigation of Ciujung and Cicinta irrigation areas and the K-C-C area
{water demands are existing), and the municipalrand industrial water |
supply (water demands appear in future)}. Ai’the Karian site is located

.upstream from Rangkasbitung, the Karian dam is to function also as flood

regulation.

4.2.3 Original Plan

In formulating the_origina; plan of the Praject in the preceding

M/P study, the following maps were used;

- For Karian reservoir: new air-photo map in 1/5,000 scale with

2 m contour intervals prepared in 1982, and

- For Cilawang reservoir: existing general topographic map ip

1/50,000 scale with 25 m contour intervals,

The original plan is as follows:

- Karian dam and reservoir is located on the Ciberang river having
an effective storage capacity of 188 million m3 and a flood
requlation capatity of 30 million m3. Stored water is to be

~allotted for whole of the Ciujung irrigation scheme (24,200 ha
in the rainy season and 20,000 ha in the dry'seésOn)}-fbr”part
of the X-C~C area (8,000 ha), and for muﬁicipai'and ind&étfiél
water supply. Water for the K-C-C area is discharged through a
trans-basin tunnel from the Karian reservoir to the ‘Cibeureum

river.



- Cilawang dam and reservoir. is located on the Cihereum river
having an effective storage capacity of 54 million m3. Stored
‘water is to be used for the K-C-C area and for the Cicinta

irrigation area (1,430 ha) in addition to the flow released from

the Karian reservoir.

Both dams are planned to have maximum height judglng the topography

show on the said available’ maps.

“As the Cilawang reservoir was planned based on less precise map
than that for the Karian dam, it was recommended in the M/P Report to
prepare an air-phote map of the Cilawang reservoir area also in scale
of 1/5,;000. . Later on, such map was prepared by PBSA delivéred to the
present study team in July 1984. '

Proposed cropping intensity is 200% for all of three ixrigation
areas. It is also planned that no additional works are made on two -

existing irrigation schemes.

4,2.4 Present Plan

In the early stage of the present study, storage capac1ty is
measured based on the newly prepared air-photo map of the Cilawang

reservo1r area. As the results of the measurement new facts are found.

They ave;

(1) For the same water level, capacity is less by some 30% than

.that measured on the old map.

(2) 'It is p0551b1e to add the dam helght ahove the extent which

" was measured on the old map, by means of providing saddle

dams,

Hence, 1t ‘becomes necessary to determine the optimum capacity of
the Cllawang reserv01r, and accordlngly that of the Karian reservoir,
Optlmlzatlon study is made taking’ such parameters as the capacity of

the Cllawang reaerv01r, that of the Karian reservoir, and discharge

through the trans-basin tunnel from the Karlan reservoir to the Cibeureum

river.



i . irrigation
In parallel with the optimization, the agricultural and irriga

The commanding area of the K
This increment 1is attributable

-C-C scheme
studies achieve new results.

becomes 10,300 ha (viz. 8,000 ha in M/P) .

to two reasons such as, (1) the plots are included which are located

2) the plots in the K-C-C area are included

near the approach canal and (
ield

which are used presently as upland fields but can be used as paddy £

if irrigation water is available.

Ctopping intensity is taken at 250% for whole three irrigation
areas because of the main reason that the existing paddy yield per crop
is pretty high. Accordingly it becomes negessary to inprease the flow
capacity of the existing west primary canal of the Ciujung irrigation
scheme as well as to improve the existing facilities in the existing -

Cicinta irrigation scheme.

Many cases of water balance in different combinations of the para-
meters are made. And the final result in view of obtaining the minimal
cost is selected out, Effective storage capacities of the selected case

are as follows:

(Unit: 10 m3)

Effective capacity Karian Cilawang Total
present study 219 62 - 281
cp. M/S - : 188 54 242
cf, bifference o431 +8 +39

Effective capacities of the reservoirs have increments as compared
with those in the M/P Study. These increments are mainly due to
increase in the cropping intensity and in the commanding area. Detajls

of studies are set forth in the relevant sections'to foilow.



4,3 Resources and Reguirements

4.3.1 Water Reeources

Selection of water sources to meet the water demand has been made
in depth in the foregoing Master Plan Study. The surface water and
sprlng water has already been almost exhausted for the lrrlgatlon and
domestlc uses.__Hence, the rainy season flow of rlvers ig to be stored
1n reservorrs and used in the dry season. In view of location dnd amount
'of avallable water, the Ciberang and Clbeureum rivers are used. The

Karlan dam and reservoir are located on the Ciberang river.

The Clberang river is one of the three trlbutarles of the Ciujundg
river whlch join and form the main stream of the Clujung river just
upstream from Rangkasbltung. Catchment area of the Clu]ung_rlver is

1,850 km? at the estuary and 1,383 km? at Rangkasbitung where the annual
outflow is 3,046 million m3. The Ciberang river has a cetchment area
of 331 km? et ‘-he confluence to the Ciujung rlver, ‘and 288 km2 at the
Karian dam site. Annual outflow of the Ciberang river is 909 million m3
at the dam site, or the yearly mear dlscharge is 28.8 m3/sec. The upper
basin of the Clberang rlver receives heavy precrpltatlon. Mean annual
pre01pltatlon 15 4 282 mm. This value is the largest out of all the
rivers in the North Ban*en area,nhence the aforementloned outflow is the

rlchest of all the p0531ble dam srtes in the North Banten area.

'.The‘éibeureum.river is'a tributary of the Cidurian-river which has
a total catchment area of about 800 km? . At the Cilawang dam eite,'the
catchment area is 93 km? whlch receives mean ennua; precipitetion:of
3,760 mm and annual outflow is 244'million m3, or the vyearly mean.dis—

charge is 7.74 m3/sec.

hYdrolOgie.records of the Sajiira gauging station located upstream
from the Karian &am sité are unfit for the estimation of the outflow at
the Karlan dam 51te ow1ng to Low accuracy of discharge measurement.
SO the outflow at the Karian dam lee is estimated based on the hydro-
lOgic;reoords of the Rangkasbltung gauglng station with reference to

the rainfall records in the upper basin. The outflow of the Cilawang



: 3 i rds of the
dam site is estimated based also on the hydrologic records C

nean discharge
Rangkasbhitung gauging station. Estimated monthly 10 days.mean‘ . g

; i ' hle 3-6
at both the Karian and the Cilawang dam sites 18 shown on Ta

4,3.2 Irrigation Demands

For the use of water balance study between the water demands and

runoffs ‘of the Ciberang and Cibeureum rivers at the respectlve dam 51tes,

in
irrigation water requirements are calculated for the recommended cropping

pattern with a cropping intensity of 250% consisting of 100% of locally

improved paddy, 140% of high yield varieties of paddy and 10% of palawija
{for the Ciujung area) or red onion {for the Cicinta and K-C-C areas).
The calgulation of water requirements is made on lovday basis for 12 years

from 1972 to 1983 and the calculated results are shown in Tables G- l to

G-3 of Appendlx—G.

(1) Municipal water supply

For the projection of water demand for municipal water Supply, the
served population ratio and the unit average daily water demand are set
based on the study results of the recent trends in the Project area and
Jakafta.f The assumed ratio of served poPulatlon is O, 44 in 1980 0. 70
in 1990 and 0.80 in 2000 for the rural area. The assumed per caplta
average daily water demand is 110 lit/day in 1980, 125 lit/day in. 1990
and 160 llt/day in 2000 for the urban area, 75 lit/day in 1980 94 llt/day
in 1990 and 120 lit/day in 2000 for the I1.K.K. area, and constant demand
of 60 lit/day for the rural area. The water demands thus estlmated and

the available water sources are compared as follows:

(Gnit: lit/sec)

1985 1990 1995 2000
(a) Serang town ] |
- Raw.water supply 303 303‘ 303 303
- Raw water demand 88 30 188 .259.
- Balance +215 2173 4115 ag



1985 1990 1995 2000

{b} Pandeglang town

~ Raw water supply 105 105 © 105 105
-~ Raw water demand .26 32 40 51
- Balance +79 +73 +65 +54

{c) Rangkasbitung town

- Raw water sﬁpply ' 80 80 0 0

-~ Raw water demand 70 | 87 113 143
~ Balance +10 -7 -113 | ~-143

{d) - Cilegon town

-~ Raw water supply o 0 0 0
~ Raw water demand 30 46 67 93
- Balance _ -30 ~46 -67 -93

(e): T.K.K. towns

= supply . | 0 0 o 0
~ Demand - 190 270 370 480

Balance  -190 -270 -370 -480

From the above supply-demand study, it is cleared that Serang and
Pandééleng'ﬁewhs are pfovided with sufficient water supply syétems and
théfé'woﬁld-nofxbe'anf difficulties of water supply even in 2000, while,
Cilegbn.and I.K.K. tbwﬁs"reqpire'new water supply systems even now and
Rangkaqbltung ‘will requlre the supply from 1990 The required amounts
_1n ‘tHese towns in 2000 would be 93 lit/secq, 480 lit/sec and 143 lit/sec
regpectively. . These shortages of water supply are planned to be fed

from the proposed Karian reserv01r.
(2) Inddstrial water supply

Industrlal ‘water supply to be considered as a Pro;ect component
Comprlses the supplles to PT.. Krakatau Steel Works, yer-Merak area,
Suralaya Power Statlon ‘(housing colony) and Clleqon Industrlal Estate,
all’ of Wthh will be supplled from the propoaed Karian reservoir through
the.Clujung Left Primary ‘Canal. The water demands for these industries

are estimated based on the following information and assumptlon.



(a)

()

(c)

Water demand for PT. Krakatau Steel Works

Based on the latest information given by ‘pT. Krakatau Steel

Works in August 1984, the water demands are estlmated for

the respective years;.1985; 1990, 1995 and 20007

Water demand for Anyer-Merak area

The water demands inh this area consist of the munlclpal and

1ndustr1al water demands for PT. Satya Raya Indah Woodbased

Industries, PT. Statomer PVC Resin Factory and Port & Fexrry

Installations. The future water demand for_PT. Satya Indah

: Woodba sed Industries is assumed not to inCrease from the

present demand of 4.1 lit/sec in future up to 2000. The
industrial water demand for PT. btatomer PVC Resin Factory
will fully be suppiied by the desalination plant and its
domestic demand will only be supplied from the proposed
Karian reservoir. This demand is estimated based on the
assumption that the water demand will be the same as the
present consumption of b.l lit/sec up to 1990 and 0.2 lit/sec

up to 2000. As for the projection of water demand for Port

_and Ferry Imstallations, the unit water demand. for an employee

is assumed. to be the same as that for the per-capita consump- .

tion in the urban area, and the number of employees is assumed-

to be 200 persons throughout the projection pefiod while the
number of the passengers is assumed to 1ncrea&e at the rate L
of 2.3% per annum, for whom the per- Caplta water conaumptlon

is assumed. to be 13 lit/day.
Water demand for Suralaya power station (PLN)

The water demand for this power station'inEIudes'bdth indus—

trial and domestic uses. Since the water demand for the

.1ndustr1al use w1ll fully be supplled by desallnatlon plant,

the demand for the domestlc use will only be supplled from
the proposed Karlan reserVOLr _ The estlmated demand for. the |

domestic use is 30 11t/sec in 1985, 40 llt/sec in the perlod
From 1990 to 1995 and 50 lit/sec in 2000.
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