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- ABBREVIATIONS

Local Terms

BAPPENAS Badan‘Péfendanaan

Pembangunan Nasional
BIMAS = Bimbingan Massal
. BKPM-D
BPAM
BPS = Biro Pusat Statistik
BUﬁOG_ = Badan Urusan Logistik

BUUD = Badan Usaha Unit Desa

CIPTA KARYA
Danau
DBPP

Desa

DGWRD

DIPERTA = Dinas Pertanian

rakyat

DbﬁOG . = Depot lLogistik

DPMA = Direktorat
Penyelidikan Masalah
Air B :

-DPU - = Departmen Pekerjaan
Umum

DPUP = Dinas Pekerjaan Umum

" DSE

Gunung

IKK = Ibu Kota Kecamatan

| INMAS = Intensifikasi Massal.

Kabupaten .

Kampung

s

a0

National Development Planning
Agency

Mass Guidance for Self-sufficiency

in Food

Investment Ccordination Board
of the Province of West Java

Provincial Water Management

‘Unit

Central Bureau of Statistics

. National Food Logistics Agency

Village Unit Executive Body

Directorate General of Housing,
Building, Planning and Urban
Development

Lake

.Directorate of Planning and

Programming
village

Directorate General of Water
Resources Development

Ministry of Agriculture

Provincial Food Depot of BULOG

birectorate of Hydfaulic
Engineering

"Ministry of Public Works

Provincial Department Office
of Public Works '

birectorate of Sanitary
Engineering '

Mountain
Sub-district town
Mass Intensification
Regency

Settlement



(2)

K~C-C are
Kecamatan
Kotamadya
KUp

. Lama
LEXKNAS-LIPI

Palawija
P3SA

PDAM
PELITA
PLN
PMA
PMG
PPA
PPL

PPM

PPS

PROSIDA
P.T.
REPELITA

Wilayah

a

[

fl

-

Kopérasi Unit Desa

Prbyek éeranchng

Pengembangan Sumbex-
- Sumber Air

Pembangunan lea
Tahun

Perusahan Listrik
Nagara

‘Penyelidikan Masalah

Air
Pusat MeteorogiIDan
Geofisika

Penyuluh Pertanian

Lapangan

Penyuluh Pertanian
Madya

Penyuluh Pertanian
Spesialis

Proyek Irigasi IDA
Perusahaan Terbatas

Rencana Pembangunan
Lima Tahun

- e

-

-

an

a

.-

-

-Kopo~Cikande-Carenang area

Sub~district
Muanicipality

Village Unit Coopsrative
ola - |

National Institute of Economic
and Social. Research '

Upland Crops

Water RG" sources Development

Planning Project Division

Regional Water Supply Enterprise

Five Year Development

Public Cooperation of Elecfricity

Hydraulic Engineering
(Subdivision)

Meteorological and Geophy31cal
Centerx

Nature Conservation and Wlldllfe
Management

Agricultural Field Extension
Workez

Agricultural Extension Officer'

Agricultural Extension Specialist

IDA Irrigation Project Division
Private Estate Enterprise

Five Year Develbpmént Plan

Region

International or Foteign'organization

ADB
FAQ

IBRD

Y

ae

Asian Development Bank

Food and Agriculture Organization
of the United Nations

International Bank for

Reconstruction and Development
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IDA

JICA

UK
UNESCO

- US ox USA

Others -

B

. C

EIRR

. El.

GDP

GRDP
NPV
OsM
PVC
PSP

"

- iii -

International Development
Agsociation

Japan International Cooperation
Agency

United Kingdom

United Nations Educétional,
Scientific, and Cultural
Organization

United States of America

Benefit

Cost

Economic Internal Rate of Return
Elevation above mean sea level
Gross Domestic Product

Gross National Product

Gross Regionai_Domestic Product
Net Present value

Operation and Maintenance
Polyvinyl Chloride

Triple Super Phosphate



ABBREVIATIONS OF MEASUREMENT

Lengkth . Electrical Measures
mm = millimeter v = volt
cm = centimeter © A = ampere
' w = watt .
m = meter I .
KW = kilowatt
km = kilometer MW = mégaWatt
' GW = gigawatt
Area

Other Measures

cm =" gguare c¢entimeter

m? = gguare meter 5 = percent
PS = horsepower
ha = hectare
5 : ° = degree
km*® = square kilometer b = minute
_ " ='sécond _
Volume °C = degree centigrade
3 - 103 = thousand
cm” = cubic cent}meter 106 = million
1it = liter 109 = billion (milliaxd)
m® = cubic meter ppm = parts per million
pH = geoale for acidity
Weight
Derived Measures
mg = milligram
m3/sec = cubic meter per second
g . = gram ' .
_ L _ micromhos/cm = gcale for electrical
kg = kilogram o conductivity
ton = metric ton - kwh = kilowatt hour
_ MWh = megawatt hour
Time GWh = gigawatt hour
' kWh/y = kilowatt hour per year
s = second kva = Kilovolt ampere
min = minute
= hour ' Money
= day ' .
Rp. = Rupiah o : :
= year o ' ' .
¥ ¥ Us$ = US dollar (US$L = Rp. 1,050,
as of November 1984) _
¥ = Japanese Yen (¥100 = Rp. 440,

as of November 1984)
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APPENDIX-A

SOCIO-ECONOMY

1. GENERAL

1.1 Nat ional Background

With holding approximate 165 million people and a territory of 1.9
million km?, corresponding to the world 5th largest population and l4th
largest land area, Indonesia rejoices in the possession of ample manpower,
sunny tropical climate and abundant natural resources including petroleum.
So far, the Iﬁdonesian economy had been fairly progressed centering arcud
primary industrial sectors, particularly marked a significant mean real
economic growth rate of 8% per ahnum in 1970s and deemed by the World
Bank as a semi-developed country with per capita Gross National Product
(GNP) of over US$500 effective 1981, On the contrary, under a prolonged
depression in the world trading since the 2nd oil crisis, such her
economic attitude distorted in export of primary products and raw materials
was forced wavering low. The drastic setback.of oll export in both
quantity and market price, which shares some 70% of the natiqn‘s_total
export and national fevenue respectively, and slump of other export have
come'ihto existenée in succession as per Table A-1 and resulted to

devaluate the exchange rate of Rupiah 38.5% downward in March 1984,

The Gross Domestic Product (GDP) grew from Rp. 12,600 million in
1975 to Rp. 21,100 million in 1983 at the 1975 constant price, equivalent
to the growth of about 5.6 times at the current price as shown in Tables
A-2 aﬁd A-3. At the trend of this economic growth, it is observed high
in infrastructures and constructions as 16.3 - 10.9% per anhum‘(p.a.);
followed by'manufacturing industry as 12.3%'p.a.; and low in mining,
.'quarrying and agriculture.as 1.€ - 3.8% p.a. as vell as declining in their
shares respectively doﬁn to 7.6% and 29.8%. Nevertheless, because of an
inevitable gradient.to the national economy by these primary industries,

they are still ranked as the mainstay in the industrial structures.



Thug in the current Indonesian ecoﬁomy, yet involved are higher population

growth and hidden underemployment; earning and economic differentials in

region, urban/rural, industrial sectors and workers; uneven distribution

of industrial structure; and foreign exchange deficit,

For viable long~teim economic growth, the Fourth Five Years Dévelapn
ment Plan (REPELITA 1Iv) for 1984/85 - 1988/89 has been released by the

Government of Indonesia to implement provided with the following aims.

Objective

(1)

(2)

To level up the 1iving, intellectual and welfare standards of

the people; and

To place a strong and firm foundation for a prospective

feature of the nation‘development. Thereupon the feature.

means taking off to the fruitful national economy during the
fdrthcomihg REPELITA V and achievement of prospefity and justice
of the country based on GBHN "Pancasila" (Five principals on

basic line of the nation) by the end of REPELITA IV.

strategy:

(1)

(2)

(3)

(4)

Fair and harmonic improvement among the respective development

fields and sectors,

Potential development centering around autarky of foods and

intensification of machine industry,

Improvement of physical and mental welfare, parity éllotment
of development fruits and expansion of working opportunity, .

and

Fulfillment of the unsolved problems'iﬁ the céurse of REPELITA
Irr. | -



:Guideline:
(1) Eguity of developménts with sharing of their fruits:

relevaht to diffusion of proviSions, materials and houses
necessary for liﬁing of all citizen; educational and hygienic
opportunity; allotment of earning; working opportunity; business
opportunity; participation of young age and female group to
development program; extension of development program into

each district of the country; and appreciation of justice,
(2) Sustainable economic growth, and

(3) Sound and dynamic stability of the nation.

As per the summary in Table A-4, it sets forth the target of
average annual_érowth'rates as_real economic growth of 5%, infration of
8% and nominal ecoriomic growth of 13.4%, provided with the population

growth of 2.0% per annum at the end of the period.

To.achieve such targets, an aggressive investment from Rp. 19,100
billion in 1984/85 to Rp. 40,000 billion in 1988/89 at annual growth rate
of 19.1% is required. Namely, a sum of Rp. 145,200 billion or 26% of |
total ONP for the overall pefiod is scheduled to be invested out of the

governmental saving, foreign development aid, private and other funds.

aAs the development budget of the government for 1984/85 consisting
of the above saving and for81gn ald, Rp lO,JOD mlllan will be dishursed
proportlonally in the order of 14.4% for health and educatlon, 13.4%
for agrlculture and 1rr1gat10n, 13. 3% for transportatlon and Lommunlcatlon,
12.4% for mining and guarrying, 7.7% for reg;onal and urban development,
6.7% for national security, 6.5% for labour and remigration, 6.2% for
manufacturlng 1ndustry and so forth Hence, the industrial structure
w1ll also vary through the period between 1984/85 and 1988/89. Notably,
the share of manufacturlng sector in total GDP will increase from 15.8%
" to 19.4% at the growth rate of 9.5% per annum, whlle that of agriculture
w111 decllne from 29.7% to 26.4% at annual growth rate of 3%, as similar
to that of mlnlng and quarrying sector as from 7.4% to 6. 6% with annual

growth of 2.4%.



In addition, REPELITA IV describes general devélopmént programs for
each sector. Among them, agriculture is emphasized to be developed with
the first priority for the purpose of autarﬁy 6f provisions, supply of
raw materials for mapufacturing 1ndustry, expantlon of export, betterment
of;farmers income, improvement of working opportunity, rural developq
meﬁt,.acceleration of remigration, etc. Throughout the period, recla-
mation of irrigation net, tertiary net and rehabilitation of irrigation
net ére scheduled to the extent of 600, 720 and 360 thousand hectares,
respectively. As a consequence, the paddy production is aiming to '
increagse at average growth rate of 4% from 23.462 million tons in 1983/
84.to 28.624 million tons in 1988/89 corresﬁonding to the harvest area
of 9.726 million hectares with the production yield of 2.94 tons per
hectare. Manufacturing industry plays an impoftant role for improvement
of industrial structure and international trade balance of the country.
‘The deveibpment scope is cehtering around machine manufacturing and
also includes heavy, chemical, light and home industries for prqvi;ion
of employment opportunity and expansion of export and.import—substituté‘
Thus and so, the Karian multiputpose dam project is quite'conforﬁable to
every respect of the stipulations for the prospective economic develop-

ment of the Indonesia.

1.2 - Regional Background

The island of Java comprises the national capital fegion (DKI. Jakarta),
the ancient capital (D.I. Yogyakarta) and provinces of West; Central and
East Java. According to the national census in 1980, it has so much
ﬁopulation of 91.3 million within an area of 132 thousand kmz, equivalent
to 61.9% of total population ﬁithin 6.9% of total area of the Indonesia;
Thét means very high population density throughout fhe world, especially
in urban areas of Jakarta, Surabaya and Bandung because 6f the immigrétion.
Even in rural‘areas, the population growth rate-ﬁas Higher than that of
the national average. During the period between 1975 and 1982, the Gross
Reglonal Domestic Product (GRDP) of West Java Province has marked annual
average growth rate of 8.5% from Rp. 1,730 million to Rp. 3,060 mllllon
at the 1975 constant.price as shown iﬁ Tables A-2 aﬁd A-3. The industrial
structure of such DRGP has been similar as agriculture on the top and
followed by manufacturlng sector but a little higher in their growth, when

compared with the national 1eve1.



Under the circumétances, the regional development principais of
West Java is so released in the REPELITA IV to conform substantially to
that of the nation, provided With_a'certain regional characteristics.
In principle; the éubjects remain pursuant in respects of impartial
advancement‘in iiving,'intellectual and welfare standards of the
‘inhabitants and economic development of the region. And it includes
qualitative improvement of manpower, expansion of employment opportunity
in rural area, institutional supports.for economic structure aiming at
annual average GRDP growth rate of 5% and conservation of natural resources

and environment.

In relation with agriculture as the prime industrial sector,
REPELITA IV indicates the.potential development of water resources and
irrigation. The sites of irrigation are deemed to determine in accordance
with physical properties; farmers' habituation and willingness for paddy
cultivation; location and access infrastructures to the market, together
with due consideraticn for supplement to municipal and inustrial water
supply and flood control. TFurthermore, the emphases concerned to the
study area of this project are extended to developmenﬁ and improvement
of wetland agriculture and fishery with irrigation canal in Nbrth Banten
area; development of dryland agriculture with natural resources conser-—
vation in Bojonegara and Central Banten area, extention of steel and its
relevant manufacturing industry in Cilegon; development of middle or
small scale simple irrigation, handicraft manufaoturiﬁg and clean water
supply in Banten area; and development and improvement of roads and

Cigading port facilities.



2. ADMINISTRATION

The study area for this socio-economic study is so called North
Banten and is 51tuated in the northwestern corner of the Province of West
Java. The area covers a jurisdiction of whole or a part of Kabupatens of
Serang, Lebak and Pandeglang, taking account of the catchment of the
relevant rivers and the brospective beneficiaries of this water resources.
The governance is so composed in the order of province (Daerah Tingkat I,
regency {Kabupaten or Kab.), sub-district (Kecamatan or Kec.) and village
(Desa). Hence, the administratiﬁe district of the area consists of 39
Kecamatans or 523 Desas including overall 26 Kecamatans in Xab. Serang,
10 out of 15 Kecamatans in Kab. Labak and 3 out of 16 Kecamatans in Kab.
Pandeglang as well as the capital town of each Kabupaten; Serang,
Rangkasbitung and Pandeglang. Areawise, it holds a territory of 3,623 km?
equivalent to about 8% of that of West Java Province and is shared by.
1,876 km? (52%) in Serang, 1,573 km2 (43%) in Lebak and 175 km? - (5%} in
Pandeglang, respectlvely. Out of the industrial structure and population
distribution, majority of the area belongs to rural, while the urban area

is merely less 10% of the total.



3. POPULATION

3.1 Population Statistics

Population censuses of Indonesia were duly made on 31lst October
1961, 24th September 1971 and 3lst October 1980 as the last. - The numbers
of population in these years are given in Téble A-5 with classificétion
by the whole Indonesia, Java Island, Province of West Java, Banten (the
overall Kabupatens of Serang, Lebak and Pandeglang) and the study area.
Accoxrding to the 1980 census, the population in the study area had
1,109,186 in Kab. Serang, 411,825 in Kab. Lebak and 132,593 in Kab.
Pandeglang, equivalent to 1,653,604 in total or about 6% of the Province

total population.

3.2 Population Density

The population density of the study area was 456 persons/km? in 1980
and appavently lower than the mean densities of 593 and 690 persons/km2
in each of the Province and Java Island as shown in Table A-5. As per
the breakdown by Kecamatan in Table A-6, the excessive densities than
the said averages in Province and Island level were found in 9 Kecamatans.
They are the centers of manufacturing industry, trading, transportation
and/or administration, and have rapidly increased for the last decade.

In general, the population is relatively dense in northern coastal part

and coarse in southern hilly part of the area.

2.3 Population Growth

The annual average growth rates of the populdtion in the study area
are estimated by integration as 1.86% during 1961 to 1971, 2.75% during
1971 to 1981 and 2.28% throughout the period between 1961 and 198L.

Such trend in population growth as low in 1960s and high in 1970s has

been commonly appeared in every administration lével of Indonesia.

It is:assumed that these facts have been caused mainly by diffusion

of medical care and welfare, but would not be expected forever in view

of the prospective economic growth and marginal employment. ‘The popuration
growth rate in the study area is dominantly close to that of national

average and some lower than that in the Province.



3.4 Population Distribution

Based on the population censuses in 1961, 1971 and 1980, the popu-
lation distribution by Kecamatan in the study area is given in Table A-6.
Comparing with the average population of 42,400 persons/xécamatan ih 1980,
‘higher figures were recorded in the administration and trading center
of each Kabupaten as 111,000 in Kec.Serang; 104,000 in Kec.Rangkasbitung
and 49,000 in Kec.Pandeglang. They were followed by 90,000 in Kec.Pulomerak
and 51,000 in Kec.Cilegon both as the manufacturing industry zone. 'In the
course of the vital statistics, irregularly high or low growth-éf the popu-
lation in these Kecamatans is attributed essentially te: such external -
factors as impacts of economic productivity and immigration, By the way,
urbanization in the study area in 1980 was far low as 10% than either 21%
in West Java Province, 24% in Java Island or 22% of the national average

as per Table A-7.

Table A-8 shows the population distribution by age and sex in 1980
in each of the study area, West Java Province and Indonesia. Comparing
the overall share of younger generations, both age groups of under 9 years
and .14 years in the study area were far more than those in the Province
-and whole Indonesia. Concurrently in the study area, the female inhabit-
ants far outnumbered the male. So far, it appéared likely that some male
adult workers have been out of the study area for seeking the job or

better income,
3.5 Labour Force

The labour force and employment by industrial brigin-in 1980 by
Indonesia, Jéva, West Java Province and Banten region are summarized in
Table A-9. In the study area, the population of 10 years and over age
was 1,109,894 (male 528,509 and femal 581,385) in 1980. Though its
breakdown is unknown, an assumption is made proportionally in accordance
with the above composition to be labour force of 510,000 (male 350,000
and female 160,000) and 500,000 in employment including 330,000 for
agriculture sector. bLy the way,:approximate 70% of total householeds in

the study area was shared by farmers as per Table A-10.



As pointed out by REPELITA IV, unfavourable gquality of manpower
and underemployment are involved in the reglonal economy Because of
the existing majority of under 20 yedrs of age in the lnhabltante, '
furthexr expen51on of labour 1noent1ve 1ndustrlal sectors and educatlonal

approach to the labour force would be urgently requlred

3.6 Population Projection

The populatlon growth on natlonal level has ever marked s0 hlgh as-
2. 39% p. a.rln average throughout 19705.' Such growth 15, however, duly
requested to slow down to 2% p a. by the end of REPELITA IV for the sake
of the sustalnable eCOnomlC growth of the natlon. As outllned by the
government authorltles, the populatlon pr03ectlon‘1s extrapolated far

more extent to Kecamatan level unt1l 2005 and eummarlzed as pexr Table A 5.

- o



4. INFRASTRUCTURES AND INDUSTRIAL SECTORS

4.1 Transportation and Communication

Transportation in the study area depénds mainly on road, compiising
73 km of nationl roads 125 km of provincial roads and about 600 km of
regional and canal-inspection roads. As an artory to connect Java and
Sumatra, a two-lane national road runs between Jakarta and Merak'acrOSS
the northern part of the study area passing through the major towns of
Serang and Cllegon. Furthermore, the construction of a new hlghway as
a part of "Asian Highway" is now progre551ng in parallel with the route
to dissolve the current traffic congestlon. So as to frame in additlon,
provincial roads w1th asphalt pavement are stretched out between Cilegon
and Anyer, Serang and Bogor through Pandeqlang and Rangkasbltung and
some more extents from Pandeglang and Rangkasbitung to the southern
Banten. Other than those, small roads are generally poor and not
functioning for the total road network, especially in the rainy seasons,
Such poor condition of the roads is one of the major constraints for the
rural development of the area. A single-line railway of about 115 km
long in the study area runs from Jakarta to Merak via Rangkasbitung,
Serang and Cilegon with branches to Labuan through Pandeglang and to Anyer.
Those terminal ends are respectively connected to passenger, cargo or
fishing port. The railway facility and its function are some old and
rigid, however, they .are still an essential means for routine cargo and

inhabitants' daily traffic.

A number of port are gathered on the northwest end of the study area.
among them, Merak is the largest and most active as a ferry liner terminal
to and from Sumatra. Cigading and other neighbouring ports are well
facilitated for handling of fuel, raw materials and products of P.T.

Krakatau Steel and others in Cilegon.
Communication system is still primitive in all over the study area

and the telephone sets are also prevailing merely in urhan areas for

office and commercial uses.

A - 10



4.2 Electric Power Supply

Interstate electric power supply system is organized under the
control of the Public Corporation of Electricity (PLN} and its substruc-
tures. In the Province of West Java, the power generation and consumption
in 1983 were 1,729 and 1,448 GWh, in which Banten region shared only 2%
as 35 and 29 GWh respectively. At present, the study area has no hydro-
electric power station but a latest thermal power station with extra-
‘high-tension power transmission line under staged construction aiming
at final output of 2,800 MW. The.current power service is so limited to
the extent of major towns and those vicinities; The power generated at
.the outside of the area is delivered through a Bogor-Rangkasbitung-
Pandeglang—Seréng 70 Kv power transmission system. In addition, regional
" power supply by 6 diesel power plants of 120 KW in total is available in
Karanghantu, Kragian, Petir, Warunggunung, Batubantar and Cipanas.
Besides above PLN utilities, P.T. Krakatau Steel Works have their own
power plant with ample capacity of 400 MW. Small te medium size gener-
ators are also prevailing into many other factories and even some house-

holds for their own consumption.
4.3 Water Supply

The urban water supply system is managed by the Regional Water
‘Supply Enterprise (PDAM) in each Kabupaten.' The towns of Serang;
Pandeglang and Rangkasbitung are provided with the piped water supply
systems from water supply sorces of dug well, spring and river. Undexr
the agreements with P.T.Krakatau Steel Works, treated water supply systems
from their Krenceng treatment plént are progregsing for the town of
Cilegen -and PLN Suralaya complex. In the rural area, there is no part-
icular water supply system, except hand-operated pumping facilities for
each cOmmunél faucet. Such pdtable groundwater out of the dug well is
used for dringking and cooking while the river or canal water is foxr

washing and laundry of ‘the inhabitants.
As for industrial water supply, P. T.Krakatau Steel Vorks have their

own complete system. The raw water out of the Cidanau dam is pumped up

and conveyed'by a steel pipe'line (27.2 km long, 1.4 m in diameter
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and 2.5 m3/s in conveyance capacity) to the raw water reservoir (2;5
and 1.45 million m° in gross and effective capacities respectively) of
the Krenceng treatment plant._ Upon purifing, the treated water feeds
to their steel milling and for living.

4.4 Tourism

The study area lies within easy driving distance of pecple who live
in the metropolitan areas such as Jakarta, Bogor and Bandung. Together
with iﬁprdvement of highways, the study area may offer a wide diversity
of tourism and recreational opportunities such as beach adtivities at
the Anyer and Merak areas, and visits of natural reserve in the piedmont
of the Gunung Karang and histrorical sites in the old Banten near the
estuary of the Cibanten river. Tourism development of the study area
can be expected in the context of West Java circuit and also on tour

to Sumatra through the study area from the said metropolitan areas.

4.5  Industrial Sectors

With ample potential advantages, Cllegon/Merak region has been
rapidly developed and is most active in manufacturing industry. Centering
around P. T.Krakatau Steel Works, the Indonesian first integrated steel
mill founded in 1971, éeveral factories started the operation i.e. P, T,
Satya Raya Indah Woodbased industries in Anyer, Pertamina Petro-chaemical
and P.T.Statomer PVC Resin Factory in Merak. The Cilegon Industrial
Estate, which has an area of 550 ha with public utilities; is prepared
for further extention of steel related industry including boiler, machine
tool, tin plate, chemical products, tyre, carbon biack’and so forth,

Many other small scale manufacturing or home-industries for brickf tile,-
sawmill, food processing, bamboo and wood hahdicraft are located through,

out the stﬁdy area, especially alongside trunk roads and in villages.

In parallel with such trend of heavy manﬁfacturing industries and
infrastructures, the sectors of construction and transportation have
also marked a significant progress, Besides agriculture as the key
industrial sec¢tor in the study area, trade and service such as wholesale,
retail, -restaurant and others are still sharing rather bilgger portion

under closed relation with the inhabltants and community.
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5. ECONOMIC INDICES

5.1 Gross Regional Domestic Product

Since no direct information to exactly covef the study area is
found available, the most equivalent and reliable trends and indicies
are obtained on the basis of Banten region. In this connection,.Banten
region comprises whole of the relevant 3 Kabupatens of the study'afea

and the occupancy'ratios are 1.5 : 1 in population and 2.1 : 1 in area.

Table A-2 shows GRDP for the Banten region in comparison with GRDP
for‘thé Province of West Java and GDP of Indonesia. GRDP for the Banten
region was about.Rp. 489 billion.in 1982 at current prices. This amount
corresponds to 4.3 times of that in 1975. For the same period, the
growths in GRDP of West Java and GDP of Indonesia were 4.4 times and
4.7 times, respectively. While, the real growth rate of GRDP for the
Banten region was about 10.6% per annum on an average during the period
of 1075 to 1982. 1his figure is higher than B.5% for West Java and 7.0%
for the whole country for the same.period.' It means that the increases
in prices in the Province of West Java and the whole country are much

higher than that in the Banten region.

Table A-3 shows the shares and the growtﬁ rates of GRDP by the
industrial origin for the Banten region, West Java and Indonesia. In the
Banten region, the share of agricultural sector decreased from 51.2% in
1975 to 35.8% in 1982. A decreasing tehdency of the GRDP share for the
agricultural sector coincides with that of the labour force share. It
seems to be the general trend of Indonesia, judging from the share by

the industrial origin for West Java and the entire country.

Since 1975, the economic growth in the Banfen region is very high,
that is, the average annnal growth rate of GRDP was 10.6% for the period
of 1975 to 1982. Of the whole industries, the average annual growth rate
of GRDP for the same period were 5.1% for the agricultural sector and

40.4% for the construction sector which had the highest growth.
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5.2 Regional Income

The per capita income for the Banten region was éboﬁf Rp. 188,500
in 1982 at current prices as shown in Table A-11. This amount is about
56% of that for the whole country and 71% of that for the Provihce of
West Java. The average real.growth rate of the per capita income for
the Banten region was 8.1% pef annum during'ﬁhe period of 1975 to 1982,
This is much higher than 4.3% for the whole country and 5.9% for the
Province. However, the per cépita income in 1982 at the 1975 constant
prices for the Banten region is 81% of that for the whole country and
84% of that for Wesf Java. Such a low income for the Banten region is
' mainly caused by the fact that neériy 70% of all the workers are engaged
in the agricultural sector of which the per capitd income is rélatively

low among industries.

A - 14



10.

11.

12.

13.

14.

15.

i6.

REFERENCE

STATISTICAL YEARBOCK OF INDONESIA 1983, Biro Pusat Statistikr
Jakarta

STATISTICAL POCKETBOOK QF INDCONESIA 1982/83, Biro Pusat Statistik,
Jakarta

STATISTIK JAWA BARAT, TAHUN 1982, Kantor Statistik Propinsi
Jawa Barat

PENDUDUK PROPINSI JAWA BARAT 1980, Kantor Statistik Propinsi Jawa
Barat

PENDUDUK JAWA-MADURA, Hasil Registrasi Penduduk Pertengahan
Tahun 1982, Birc Pusat Statistik, Jakarta

PENDUDUK JAWA-BARAT PER KECAMATAN 1975 - 1982, Kantor Statistik
Propinsi Jawa Barat

PENDUDUK JAWA BARAT PER DESA 1975 ~ 1982, Kantor Statistik
Propinsi Jawa Barat

PROYEKSI ANGKATAN KERJA INDONESIA 1983 - 2001, Biro Pusat Statiétik,
Jakarta

PROYEKSI PENDUDUK JAWA BARAT 1980 - 2000, Badan Perencanaan
Pembangunan Daerah, Propinsi Daerah Tingkat I J.B,

RENCANA PEMBANGUNAN LIMA TAHUN 1984/85 - 1988/89
Financial Reports, Bank Indonesia, Jakarta

PENDAPATAN NASTONAL INDONESTIA 1979 - 1983,
Biro Pusat Statistik, Jakarta

PRODUK DOMESTIK REGIONAL BRUTO menurut WILAYAH PEMBANGUNAN
PROPINSI DT. I. JAWA BARAT 1979 - 1982, Kantor Statistik Prepinsi
Jawa Barat ‘

SURVEI SOSIAL EKONOMI NASIONAL, Peb. 1980, Biro Pusat Statistik,
Jakarta

STATISTIK KEUANGAN 1981/82 - 1982/83, Biro Pusat Statistik,
Jakarta

STATISTIK KEUANGAN DESA, JAWA DAN MADURA 1979/1980, Biro Pusat
Statistik, Jakarta

A - 15






CT pu® ZT “IT ‘T -sSI2¥ :90IN08

¥66 269

e9

£%2 z€9 P9 ($sn/da)
TRIUSD ‘a3er shuRUIXE
9°¢ 0°E €% T z s % ( Yz uom)
azodur ATyaucm
/aaTasax ubrazog
1qxodmT 3O OTIRI ISAOUINT,
20uUsIaiey “d
GET'S AN 58079 08% ‘9 SYT'Y 0gS’z oaxossx abueyoxa ubTaaoi ‘D
GLS'T 96% €0y 1 £6E°Y 0ET1'Z 06¢ soueTed
o%e LSO’V 600°¢ ¥0Z2'2 STL'T T6% T I9FSuURiL
0509 198’1 av1 0£9 112 wmm tegrdes @3eATad
Z5 g9 79 ara‘s
TIL°% AN 918 AT A Z56 PEYT 2UBIIND
qusmieg g
£01°2 697’5 z68'11 9TT‘ET 8g8e’e £56° ¥ roouwieg
0ZT 6T 658°91 ZTLTIET ¥£8°0T 20z’ L 069°9 3x0duT
XA A A 82£°2TT 91’52 0se‘ce 066781 FES T 3xodxg
- SpeRAL ¥
(=) {+) (-) {(+) (-) (+) (=) {+) (=) (+) (=) (+) uoradyzoseq
€861 Z867 1867 0861 6LET 267 ’

(90T $80 :atun)

{EGAT-6L6T) YISENOONT O INIWAYd ANV HOWVEL J0 SHONYIWL

T-¥ @T9RL

16



ST PU® gI ZT'e’T "sFyoy 1 S30IN0S
.mGMHmmﬁﬁmm pue jegeT ‘burrss yo suliedngey 29Iyl SIpRIoOUT uothox usjueg NM
pojewI3sy S/ : Sy xewey
9 01 (A ANA TTLIZ G 28T L FOT 2TyeT L°OFT T°9ET 6 %TT NagmUﬂmm
s 8 £ L80°E LEE6'2 &°EES°E CTHIE’‘T zriee’e 8°01I0‘Z T £T6" T §*9zZL°T BARD 1SIM
0L 9°160°12 8 z¥z'0oz 1°86L'6T .m.mwmmwm. S v62‘9T LETIL'ST T L69°%T T ETS'ET 52921 2ISSUOpUr
80TId JUBRISUOD G/61 3B g
0 €g 8" 88% p-Ted m.mﬁm. £°1qZ Z°LeT T°09T ETEFT 6°FTIT anmvmm
LTEC . T EPSY L S 8€6"9 9°199°s S E00°% 0*ST0°¢ L eIV Z L"SET'T S 9zL'T eaR 3S3H
8°%C LepiTieL 9-ZE£9’6S G- L2Z0' %S L SPF'SP prsezc’ee o'ovL'ze LOTO6T L99P ST STZ¥9'ET BTSSUOPUL
90TId JULsXIND 3B YW
(%) .
ZB6T-SL6T mwmwmﬁ 2861 86T 086t 6LET 861 LL6T SL6T SL6T
oa2x uotboy
MOoxH d@D pue &do
Tenuwe”
abexsay

ﬁmOH.mm aTun)

{€86T-SL6T) NOIDRI NEINVLE ANV WAYL LSEM J0 aldD OGNV VISEINOANI 40 4o

=¥ STdeL

A - 17



£1-1T pPu® £-T *s39%

201008

9 0T 0" 001 0°00T g°g 07001 0" C0T 0 L 07001 07001 S3TIISNPUl 2TO0UM g
0°6 ZARY> 7°6¢% 2°6 ¥-ov L*8¢ 0°8 1% 6°1¢ SIDTATRS IO
pue buroueurg “‘8peil "/
0°ST 0°g 8¢ $ 8 £ v 4 8¢l 8¢ 0% UOTIRDT UNIIICT
pue uotraezzodsurrl -9
7 0ov 7y Lz 8 €£Z - €8 3 6°0T 29 B % UOTIONAISUOD  *§
2°0T 270 0 8°CT L0 - S0 €97 . 650 g0 Atddng x@3em pue
sen ‘A3ToTaORTE ¥
1°¢¢ L8 A £°CT 2°0T 0c"8 £ ¢l 9 ST T 1T S9TIAISTDUL
butanasenuew ¢
¢ ¥L $°0 ¥°0 9" P z°g 20T 9° 1 9L 67071 burdxxend pue SUTUTH -2
1°s g4t 2715 279 6°LZ 2 ve 8¢ ” g 62 8 9¢ axnaTnoraby T
ZBOT-946T 2861 SL6T 286T-5L6T 2861 SL6T Z86T-9LET 286T SLE6T
23ex aIeys. a3ex - exeyg. Ek-k axeys ‘
yamezb UIMOIH : yamcab : uTbIap TerIlsnpur
Tenuue TRnuUUR Tenuue
abexaay abeIany " abevisay
uazueg BARD ISOM PTSDUOPUT

(% :3TUn)

(2861 PUR GL6T) NIDI¥O TVYINISOANI A9

dAQ¥D aNY 405 40 SELVY HIMOED TYANNY IOVIHIAY NV I¥VHS

g-w eTqRL

18

A



ZI-0T -S3@d r-e2In03

aorxd ueasuocd 66T I¥ 2/
@2fad JuUaXAnD Iy [/ SyAEwWey

062 L°LE 8*49¢ ¥y a gz 2*ZZ {%} mzw\uaws..«.mgﬁ Te30L
1761 Lzo’ov 1127 %¢ LEE" BT EES'EZ . 9TT'6T 8L9°97 (g0T *dd) .m‘;uamsumwbﬁ Te30L
1702 ¥89°81 89951 Z26'21 ¥89°01 £59"8 Zer'L _ (50T &) [SIUREISIAUT T30
s 61 £ 2 ¢ £ps' 98T STP’ST (1Al 65%°0T auandoTsasp 203 82IN0SSI [ROSTA
O£t £0Z7L 189'9 STIL’S 860°s 't pre ubtaxod
L €T CrT¥I LSB'TT 00L6 FTAN) 8ro'e BUTARS RUBWMUIIACD
8- 02 0es’1e SZL'LT T8SPT £v0'ET 101701 aan3ytpuadxe JIUIXARD
6°12 093's¢g z85’'6¢ FAYAR T4 - PEL'BT 6bT’9T SNUSA3X TRUCTIEN
(g0t -dy) rnwm.u:mcﬂm AUIIUAIAOD
8ps ‘6 L80'6- 0L5°8- 9z0'e~ LSZ L- 8169~ seotAES
LoL 66L'¥T~ 9062z~ v¥8°0Z- 646781~ LBz LT~ £0T 21~ 3xodoy
G061 911’ 1¢ £2Z'8z ZEE'SE £ELv'ze SLB'6T 01E’6T 3xodxg
TEZ'E~ oLL'e- Z8O p- LS - 699 b~ TTL o~ (407¢sn} SouRiey JULIIND apell
8 {®) @#3ex ucTieTFUXL
G 5 £°SE £*s¢ SIBYI0
7 g9 09 UOTIVDTUNNWOD g uoTIRIrOodSURIY
0°s £°9 £-a HOTIINIZSUCD
S$°6 ¥ 61 8°s1 Butxnjoerznuen
4 99 beL butuTy
07¢ ¥oc 2762 aan3TnoTIby
0" 01001 07001 (2} 77400 30 uorITsOduC)
02t LBL LTL 059 9* $38s £5¢ i a4 Hwamoﬁ. *dy) ano e3rden T9g
¥oeT LTT'8ET STS’'£EZT ¥Z9'60T 6.5°96 G9r ‘e Z69°¢CL .H.\imoﬂ cdy) danD
1T 0°¢ i°c 1T 22 A - (00T =) xeaf snotadzd o3
. 3BT YINOI5 Tenuuy
9°5LT T ZLT £°891 C2Ue9T 9" 197 1°85T {g01) uorzerndog
886T-L86T 68B/886T - 88/L86T L8/986T 98/5861 SB/ye61 v8/£86T
(v) @3ex .
yimoih uotydraosag
Tenuue
abexany
Al RLYTIITH IIT YLITHd

YISHENOUNT 40

NYId LNEWJOTANIA SHVHX FATA HIMOOL

HHL J0 XJYHWNS P-v 23T9er

A -19



DI-T "SF9y : azInog

hwaum STYF UT $3IRWTAST ﬂN ¢ SIeWDY
veg 602 981 951 6v1 8Z°¢z 887 GSL'T BSL LBS €6V B8P0  (20°B)  £65°ZET 0£L'Z0T £se’o9g 1A buerbepueg
TZL i) 9LE £18 09% €2°¢ 6L£°7 B0TZ 29 2ZIZ TLT 05T (06°HZ)  SEB'IIP €00 £€€ 6Lt OLE ST yegeT
PIO‘Z  €8L°T 08S‘T  EOP'T  LPZ'T  OE"Z £8'Z 8L°T 16§ 95¢ PBE PO'Y  (B0°§9) 9BT'60T'I  L9P'6SH 69T°0ZL o8t Burzag
696°7 LEQ'E  ZPE'T  PBO‘Z 9%8°T  8Z°T SLTT 98°T 95 LGE (67 Z0°9  (00°00T) PCRTESD'T  00TYS6Z'T TLZTLLO'T EZ9'E iwaxy Apnag
ZOT'T  6Y0°'T 9% 858 vit Ebsz L1°2 99°C 99%¢ 6T¢ 69T £5°¢ 65L° 769 89z9°'TLs £12°0PY T18‘2 bueybspueg
651°T EWD'T1 - BE6 Ly8 oL 6¥ 'z TG°ZT BF'Z 617 SL1 LET 6%°T g9g‘za9 FoL ' 9rs z08°LZy 0ZT*E Neqa
PI077  €BL'T  08S'T £OP'T - L¥Z'T  GETZ LB'T BL'T 165 - 85V PBE ¥O'P SBT'60T'T  L9P‘6S8 6917 0Z¢ 98" 1 Suexag
SE€fy  s48‘t POP'L BOT'C €8z'z  BE'Z LS'Z TT'T LZE 092 60T 9076 6971 £18'98p'C . 6S5P°8LE'T ¥BI’885'T 609°L :susjednqey £
BZ2‘BF LIS'EF €8L°8C BZL'PE S96'0f 9£°¢ 69°T L0°T £65 L9% O0OBE 007001 T9°81 STS'ESb’LZ 6IZS'E€Z9'TZ  GSG'F¥T9'LT QOE’9F BARD 3594
0P9'8PT 9287 VET 962'2CT 0CL6°0TT T22'00T L6°T »0°Z 06°T 089 9LS LPb 88°T9 375'692'T6 LZE'980"9¢ mﬁm~mwohmm Latfeet raAeED
YELUYT £SLUTLT VOL'TOZ LSPUERT PSTISYT €277 68°C L0°C L 29 1S 00°00T £6Z'06p'LPT 622°80Z'6TT 8FE'SB0'LE EVP'6T6'T BTSOUORUL
uoszad : o
(e ALY 0867 086T . TL61 (s) ‘ : (=
=002 0002 $66T 0661 S861 /T96T /TL6T /1961 0861 1L61 T96T 02AT TL 320 TL6T‘F2 dag T96T'TE 320 :
L : TR uotjdtansag
uotanaloxd ucTieInTeg (%) @3ex yamouab muﬂm:wﬂ 0861 ug snsuso uoTieIndog vIxe puURyg ’
: Tenuue SBRIBAY  yprqerndog  UOFINATIISTA

(uoszad

¢ 3TUN)

VAYY dNY NOIDEY A€

NOIIDALO¥d aNY “0B6T % TLBT ‘T96T NI SESOSNIAD NOTIWINdod

S-¥ ITqEL

20



POPULATION DISTRIBUTION BY KECAMATAN

Table A-6
IN STUDY AREA IN 1961, 1971 AND 1980
Average Annual Population
Kacamatan : Population Growth Rate (%) Density per
- 1961 1971 1980 61/71 71/80 61/80 kmé in '80
Kab.Serang
Anyer 95.56 23,355 27,836 37,947 1.79 3.47 2.58 394
Baros .39.35 18,253 21,326 25,119 1.58- 1.82 :1.69 638
Bojonegara 68,40 29,203 33,782 40,444 1.48 2.00- 1.73 591
Carenang 54,93 31,771 34,521 40,666 0.84 1.82 1.31 - 740
Cikande 82.68 35,819 42,749 52,265 1.80 2.23 2.01 632
Cikeusal 98.93 41,120 48,003 60,620 1.58 2.60 2.06 613
Cilegon 42.19 27,775 34,402 51,200 2.18 4.47 3.29 1,214
Cinangka 128.41 24,088 29,674 36,992 2.13 2.45 2.28 288
Ciomas 50.54 15,363 18,269 22,431 1.77 2.28 2.01 444
Ciruas 37.62 24,821 28,855 32,970 1.53 1.48 1.51 876
Kasemen 60.56 22,901 30,573 42,326 2.96 3.64 3.29 699
Kopo 85.18 28,634 33,500 43,440 1.60 2.90 2.22 510
Klagilan 45.63 23,994 29,955 34,676 1.18 2.81 1.96 760
Kramatwatu 48.94 17,545 21,726 28,614 2.18 3,07 2.8l 585
Mancak © 94,01 17,579 '20,241 . 25,65%4 1.43 2.64 2.0 273
Pabuaran 76.82 20,342 24,291 30,324 1.81 2.47 2.12 395
Padaringcang 74.40 24,424 33,9718 41,240 3.39 2.1% 2.80 554
Pamarayan 73.44 29,058 32,974 41,085 1.29 2.45 1.84 559
Petir 94,77 39,208 41,542 -53,957 0.59 2.92 1.69 ‘569
Pontang 74 .31 25,335 29,288 33,124 1.48 1.36 1.42 446
Pulomerak 92.80 44,600 58,655 89,628 2.81° 4,77 3.74 966
Serang 90.65 61,476 79,675 111,278 3.34 3.78 3.17 1,228
Taktakan 61.49 19,069 21,732 28,131 1,33 2.88 2.07 457
Tirtayasa 90.64 37,490 - 40,461 49,251 0,77 2.18 1.45 543
Waringinkurung 65.86 14,765 17,193 20,969 1.55 2.21 1.86 2318
Walantaka 47.8%9 22,18l 27,266 34,798 2.1 2,72 2.40 727
Total or : _ .
Average 1,876.00 720,169 859,467 1,109,186 1.78 2,87 2.30 591
Kab. Lebak :
Bojongmanik 162.33 19,213 24,785 = 28,117 2.61 1.40 2.02 173
Cileles 149.45 16,635 22,490 27,563 3.09° 2.26 2.69 184
Cimarga 221.91 22,658 27,589 32,384 2.01 1.78 1,90 146
Cipanas 139.90 22,603 29,819 38,513 2.84 2.85 2.84 275
Leuwindamar 172.51 20,192 22,144 25,137 0.94 1.40 1.16 l46
Maja 106.51 28,205 34,211 42,767 1.97 2.48 2.22 402
Muncang 191.07 25,297 31,426 35,899 2.22 . 1.47 1.86 188
Rangkasbitung 223.00 64,013 78,685 103,690 2.11 3.08 2.57 465
Sajira 107.52 16,667 20,053 25,771 1.89 2,80 2.32 240
Warunggunung 98.39 35,266 41,801 51,984 1,73 2.42 2.06 528
Total or
E;érage 1,572.59 270,749 333,003 411,825 2.11 " 2.36 2,23 262
Kab.Pandeglang
Banjar 75,16 28,602 33,997 41,062 © 1.74  2.12 1.92 546
Cadasari 63.62 28,025 33,183 42,877 1.70 2.89 2.26 674
Pandeglang 35.90 29,726 35,550 48,654 - 1.81 3.55 2,63 1,355
Total or _ -
Average 174.68 86,353 102,730 132,593 1.75 2.88 2.28 758 ‘
Study Area
Grand Total :
Or Average 3,623.27 1,077,27) 1,295,200 1,653,604 1.86 2.75 '2.28B 456

Source:

Refs.

1-7
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Table A-7 . POPULATION DISTRIBUTION IN 1980

BY AGE GROUP AND URBAN/RURAL

{Unit: person)

s Ratio (%)

D t . T
egceription Urban Rural Total Urban / Rural / Total
Indonesia 33,005,511 114,484,787 147,490,298  22.38 77.62 100.00
below 9 8,754,888 33,667,711 42,422,599 5.94 22.83 28,76
10 - 19 8,026,630 24,875,639 32,902,269 5.44 16.87 22,31
20 - 39 10,028,968 31,033,075 41,062,043 6.80 21.04 27.84
40 - 59 4,578,305 17,792,316 22,370,621 3.10 12.06 15.17
over 60 1,616,720 7,116,046 8,732,766 1.10  4.82 5.92
Java : 22,068,076 69,201,452 91,269,528 14.96 46.92 61,88
(24.18 75.82 100.00)
West Java : 5,716,594 21,736,931 27,453,525 3.88 14.74 18.61
" (20.82 79.18 100.00)
.3 Kabupatens : 194,771 2,292,042 2,486,813  ( 7.83 92.17 .100.00)
Serang 121,641 987,545 1,109,186  (10.97 89.03 100.00)
Lebak 25,869. 656,999 682,868 ( 3.79 96.21 100.00)
Pendeqglang 47,261 647,498 694,759 ( 6.80 93.20 100.00)
Study Area 160,877 1,492,727 1,653,604 ( 9.73 90.27 .100.00)
Serang 121,641 987,545 1,109,186  (10.97 89.03 100.00)
Lebak 25,869 385,956 411,825 { 6.28 93,72 100.00)
Pendeglang 13,367 119,226 132,593  (10.08 89.92 100.00)

Refs. 1-7

Source

A - 22



Table A-8

POPULATION DISTRIBUTION BY AGE

AND SEX IN 1980

Age Male Female Total
Group Number % Rumber ;3 Number L3
(1) Indonesia _
0-4 10,555,575 l4.4 10,163,963 13.7 20,719,538 14.1
5-9 10,817,738 14.8 10,410,441 14,1 21,228;179 14.4
10 ~ 14 9,403,712 12.8 8,765,011 11.8 18,168,623 12.3
15 0 24 13,433,455 18.4 15,027,980 20.3 28,461,435 19.3
25 - 49 20,973,173 28.6 21,408,258 28.9 42,381,431 28.8
5¢ and More 8,051,397 11.0 8,321{220 11.2 16,372,617 11.1
Total 73,234,950  100.0 74,096,873  100.0 147,331,823  100.0
{2) West Java ] .
0 -4 2,081,578 15.2 2,021,354 - 14.7 4,102,932 15.0
0 -9 2,099,252 15.4 2,029,619 14.7 4,128,861 .15.0
10 - 14 1;741,377 12.7 1,602,200 1l.6 3,343,577 12.2
15 - 24 2,317,126 17.0 2,738,921 12.9 5,056,047 18.4
25 - 49 3,951,788 28.9 3,973,987 28,8 7,925,775 28.9
50 and More 1,473,458 10.8 1,419,190 10.3 2,892,648 10.5
Total 12,664,569 100.0 13,785,271 100.0 27,449,840 100.0
(3} Study Area
0-4 135,390 17.0 141,178 16.4 276,568 16.7
5=-29 131,875 16.6 135,267 15.8 267,142 16.1
10 - 14 104,791 13.2 98,022 11.4 202,813 12.3
15 ~ 24 126,124 15.8 164,622 19.2 290,746 17.6
25 ~ 49 244,172 28.2 245,301 28.6 469,473 28.4
50 and More 73,422 2.2 73,440 8.6 . 146,862 8.9
Total 795,774 100.0 857,830 100.0 1,653,604 100.0
Source: Refs. 1 - 7
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Pable A~10 - NUMBER_OF FARM HOUSEHOLDS IN S$TUDY AREA,
BANTEN REGION AND WEST JAVA TN 1980

Number of Household Ratio (%)

Region Farmer ‘Total
(1) (2) . ()/(2} x 100

L. West Java 3,246,164 6,100,713 53.2

2. Banten .
Kabupaten Serang 150,568 231.022 - 65,2
Kabupaten Pandegland 110,423 144,117 76.6
Kabupaten Lebak 122,423 : 145,394 84.2
Total _ 383,414 520,533 73.7

3. Study Area

Kabupaten Serang 150,568 231,022 65.2
Kabupaten Pandeglang 17,043 24,414 69.8
~ Kabupaten Lebak - 70,030 88,314 79.3
Total 237,641 - 343,750 £9.1

Source: Ref, 4, 5 and 6
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APPENDIX-B

HYDROLOGY

1. WATERSHED

; . . 2, .
The study arca occupies a total area of ahout 2,320 km  including
" the objective irrigation area in the northern coastal plain. The main

rivers running through the study area are the Ciujung river and the
Cibeureum river. The latter is a tributary of the Cidurian xiver system.

The general basin is shown in Fig. B-1l.

1.1 Ciujung River

The Ciujung river has a total catchment area of 1,850 km2 at its
estuary. The river splits into three main tributaries in the upstream
basin at or near'Rangkasbitung where the catchment area comes to 1,383 kmz,
comprising 594 km2 of the upper Ciujung, 331 km2 of the Ciberang and

2 . .
458 km  of the Cisimeut river basins.

In the Ciujung river basin upstream from Rangkasbitung, the present

land use will be briefly classified as follows:-

2
- the natural forest covers 124 km , or only 9.0% of the catchment

area, mainly 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
basins,

the upland crop field covers 703 km2, or 50.8% of the Catchment area,
and

. 2
- the wet paddy field covers 139 km , or 10.1% of the catchment area.

1.2 Cibeuréum River

2
The Cibeureum river has a catchment area of 25% km~ at the confluence of

the Cidurian river. The present land use in the basin will be briefly

classified as follows:-



- the natural forest covers 11 kmz, or only 4,3% of the catchment area,

2
~ the plantation and the shrub forest cover 61 km , or 23.9% of the

catchment areé,
- the upland crop field covers 135 km2, or 52.9% of the catchment area,
- the wet paddy field covers 43 km , or 16.9% of the catchment area, and

, 2
-~ the grass land covers 5 km , or 2.0% of the catchment area,

2. HYDROLOGIC STATIONS

2.1 Observation Stations

2.1.1 Raingauge stations

It is reported that the rainfall obseryatiqon was started in late 1870's
at Serang and over 60 stations were installed by 1920 in the Noxth Bantén.
region. Presently, about 100 raingauge staﬁions'are operated in and around the
North Banten region under the management of P3SA and the Meteorology and
Geophysics Center (PMG). Of them, 19 stations are equipped with automatic
rain recorders. Taking the availability of observed data into account,
85 stations will be selected for the study. Their locations are shown in

Fig. B-2,

Most of the data on these 85 stations are useful for arranging the daily
-and the monthly rainfall data. Their data: keeping condition. is summarized in

Table B-1.

Two groups of raingauge grid networks spacing at 2 km have been installed
in 1978 by P3SA, one near Ciruas in the northern coastal plain, the othex
near Leuwidamar in the upper Ciujung catchment. The object of these raingauge
grid networks is to investigate the rainfall patterns in the coastal and
the hill areas and their effects on floods. The accumulated data to date in
the grid networks are insufficient yet for processing into the daily and
the monthly rainfall data for the present study; however, the hourly rainfall
data by some automatic rain recorders in ‘the networks will be useful for the

flood runoff analysis.



2.1.2 Meteorologic station

0 e e ey £ B gy e o ek = e ik IS o md mn e

Tn the North Banten region PMG installed a meteorologic station at
Serang in 1949, which has been the principal station in the region. Besides,
P3SA installed four meteorologic stations in 1978 at Padarincang, Cadasari,
Cikadu and Cileles. ‘rheir locations are shown in Fig. B-2 and cbservation

' period are listed in Table B-3.

As shown in Table B-4, 14 water leyel gauging stations were installed
in the Project Area. As the Cileuksa, Pariuk and Parigi gauging stations were
closed down, there are 11 gauging stations wbrking at'present_ Rangkasbitung,
Sajira and lLeuwidamar gauging stations located along the Ciujung river have
lost their automatic recorders during the flood in November 198l. Since: then
three daily readings have been taken by using staff gauges at these
stations, however, a new automatic recorder was installed recently at

Rangkasbitung.

The station holding the longest observation record is the Rangkasbitung
gauging station run by DPMA. The amount of missing data is small, and the
data are filed and arranged in good order. Although P3SA has improved its
water level observation network and has performed water level measurement
since 1978, the period of observation is still short and the accumulated

data are still insufficient to conduct the reliable hydrologic analyses.

2.2 Rainfall Data

2.2.1 Isohyetal map



The annual rainfall in the study area varies, according to the.
location and the topography, ranging from around 1,500 mm in the northern
coastal plain to about 5,000 mm in the southern mountainous region near
Gunung Endut and Gunung Halimun. The wid~range area inbetween, around
Pamarayan and Rangkasbitung, receives 2,000 to 2,500 mm. Gunung
Karang affécts the local pattern with richer rainfall of 2,500 to 3,500 mm
on its southern foothills near Pandeglang. The upper Ciujung catchment
southwest 6f'Rangkasbitung 1lies in a rain shadow 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. B-3
which was prepared by the M/P Study Team taking account of the averxage
annual rainfall data from 1942 through 1980 at selected stations in and

around the study area.

The seasonal variation of the rainfall in the study area is also
"notable corresponding with the monsoons. The northern coastal plain
receives only about 15% of the annual rainfall during the period from
June through September or the months of east monscon, whereas about 60%
of the annual rainfall during the period from December through March

or the months of west monsoon, and the rest of 25% during the months

of transitions. The mid-range area around Pamarayan and Rangkasbitung
receives about 20% of the annual rainfall during the period from June
through September , whereas about 45% of the annual rainfall during the
period from December through March, and the rest of 35% during the months

of transitions.

The typical pattern of monthly rainfall in the study area are
illustrated in Fig. B-4, which are prepared based on the observed data
at nine £ypical gauging stations in the northern coastal plain, the

mid-range area and the mountainous region.

2.2.2 probable daily catchment rainfall

Probability calculations are conducted by using the annual maximumn
daily rainfall data of the available gauging stations within the study
area. It is decided that the Gumbel Method which permits relatively



simple calculation, will be used for probability calculations. Table
shows the results of probable daily rainfall calculations made at

the respective gauging stations. Meanwhile, for the assessment of the
daily catchment rainfall, the Thiessen Polygon method is used. Table
B-5 shows the area percentages of the résPective gauging stations’
occupation in relation to the respective catchment basins. The
percentages are obtained from Fig. B-5. The probable daily catchment
rainfall is obtained from the governing area and the probable rainfall

of each catchment area as shown in Table B-8.

2.3. Water Level Data

presently, seven water level gauging stations on the Ciujung river
system and five water level gauging staions on the Cidurian fiver system
are operated, as- listed in Table B-4. Two stations on the main stem of
the Ciujung river, Rangkasbitung and Kragilan are under operation
by the Directorate of Hydraulic ¥ngineering (DPMA) since 1970 and 1969,
respectively. The available gauging data at Pamsrayan weir, since 1975;
are kept by the Serang Regional Office, Provincial Public Works
Departément (DPUP) . P3SA has been operationg three stations on the
tributaries of the Ciujung river since éround 1978-1980, at Sajira on
the Ciberang river, at Cileles on the upper Ciujung river and at

Leuwidamar on the Cisimeut river.

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

site ncar by the existing Gadeg staff gauging station.

For the DPMA gauging stations at Rangkasbitung and Kragilan on the
Ciujung river, the discharge rating curves have already been prepared
by DPMA and the daily discharge tables are also ready to use. The
Rangkasbitung gauging station will be the key station in the Ciujung
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 discharge measurement.
have been carried out éince the year of installation to date and the
measurement data are usable for drawing up the discharge ratin§ curves.
The discharge rating curves and their formulac were prepared by the
Feasibility Study Team for the estimation of discharges at each gauging
station.. At Sajira gauging station on the Ciberang river, the observed
data show some inconsistency affected by simple intake facilities located
immediately downstream from the guaging station. Therefore the data will

not be used for the study.

Presently, the Cibeureum river has one water level gauging station.
at Gadeg, however, five water level gauging stations are operated: on the
main stem of the Cidurian river. Two gauging stations at Parigi- and
Kopomaja are under operation managed by DPMA since around 1969 to 1975 at
Parigi and to date_at Kopomaja, P3SA has been operating two gauging
stations at Rancasumur and Tanjung since around 1978 to date. The Kopomaja
gauging station will be the key station because of its fairly long observa-

tion period.



3. CLIMATE

A typical monsoon.clinate prevails in the study area with well
marked wet and dry seasons corresponding with the monsoons. The west
monscon dominates the area with-abundant rainfall from December through
March, and the east monscon appears with less rainfall from June through
September. April to May and October to November belony to the transi-
tions. ‘Mean meteorologic observation data at'Serang and Cikadu are shown
in Tables B~9 and B-10. By these data, the climate in and around the

Project. area will be briefly classified as follows.

‘*he precipitation in the Project 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 mountainous region near
Gunung Endut and Gunung Halimun. The seasonal variation of the rainfall
is also notable with marked wet and dry periods. The northern coastal
plain receives less than 30% of the annual rainfall during the dry pericd
from May through October, or the months of east monsoon and its neigh-
bours. The mid-range area around Pamarayan 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 ccastal 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 decline to about 75% around

September and its neighbouring months.

The monthly mean wind velocity at Serang ranges between 3.8 knots

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

The monthly mean sunshine duration at Serang ranges between five and
six hours daily in the dry season, whereas between three and four hours

daily in the wet season.



4. RIVER FLOW

- 4.1 Dbischarge Measurement and Rating Curve

The discharge measurement is being carried out at each gauging
station. At the Kragilan and Rangkashitung gauging stations, the rating
curves -are drawn up by DPMA based on the observed discharge. As for the
other gauging stations managed by P3SA the éischarge measurement has been
carried out since 1978 and its resuits are shown in Table B-10., Most of

these observed data are usable to draw the rating curves.

The discharge rating cufve is derived from the relation between the
water level and discharge of the river at the time of discharge measure-
menﬁ. Fig. B-6 shows the relation between water level and discharge
obtained at each gauging station and portrafs the optimum curves asymptotic

to the 6bserved data.

4.2 Monthly Mean Discharge at Gauging Stations

The discharge rating curve of each P3SA's gauging station is shown
in Fig. B-6. For reasons relating to the accuracy of discharge measure-
ment, no discharge conversion from the water level was performed at the
Séjira gauging station. Meanwhile, at the Kragilan and Rangkashitung
gauging stations belonging tc DPMA, daily discharge data have already been
pﬁt in fine order by using the discahrge rating curves obtained from dis-
charge measﬁrement. Further, as for the monthly mean flow at the Pamarayan
weir which has already been put in fine order by DPUP in Seranyg are

utilized.

The monthly mean discharge and.the'annual runoff at each water level
gauging station on the Ciujung river and the Cidurian river are summarized
in Téble B-12. The annual runoff of the Ciujung river is accordihgly
estimated at about 3,08 x 109 m3 at Kragilan (C.A. = 1,812 km?), about
3.55 x10% m3 at the Pamarayan weir (C.A. = 1,451 km?)} and about
3.05 %109 m3 at Rangkasbitung (C.A. = 1,383 km2) on average'dufing each

observation period. The Cibeureum river has Gadeg gauging station at



present, but availability of obsexved data is not sufficient, Making
reference to the main stem of the Cidurian river, the annual runoff at

2, . .
Kopomaja (C.A. = 304 km™) is estimated at about Q.72 X'1097m3.

The fiow regimé of the Ciujung river has a similar monthly pattern
to that of the rainfall,:which is characterized generaily by the rich
flow during the period from December through May and the less flow during
the period from June through November. July and BAugust belong to the
months of drought flow. The Cidurian river has an appraximatelf similar
monthly flow pattern,'however,_usually'the rich flow appears from.January

through May.

4.3 Correlation of Monthly Mean Discharge

Rainfall in the Project Area bears strongly localized characteristics,
sometimes with scarce rainfall in the location several kilometers
distant. Thus the outflow at each gauging station shows different

characteristics uniquely of its own.

From £he results of a study made on the correlation of monthly
mean discharge at major gauging stafions, the correlative coefficients
are found=as shown in Tabile B—l3; which shows the correlation of
Rangkaébitung—xraqilan to be excellent and the correlation of Rangkasbitung-

Kopomaja to be relatively good.

Accordingly, considering the nearby location and a fairly long
observation period, the Rangkasbitung gauging station will be chosen
as the key gauging station on hydrologic analyses for both the Karian

dam and the Cilawang dam.

4.4 Discharge at dam site and weir site

The estimation of 10-day mean daily discharge at each proposed dam

site and weir site wili be done as follows and the results are given in

Table B-15.



- Karian dam site

Because of the low acéuracy of obseryed data at ngira gauging
station and no available data from newly installed Sabagi gauging station
on the. Ciberang rivér, and relatively short observation periods at P3SA's
gauging stations on other tributa?ies, the l0-day mean déily discharge at
Karian dam site will be estimated based upon the_daily discharge data
at DPMA's Réngkasbitung gauging station, which gives well arranged

data for a fairly long period from 1972 through 1983.

However, cosidering the non-uniformity of rainfall distribution
within the river basin upstream from Rangkasbitung, being richer in'tﬁe
Ciberang catchment, the estimation of discharge at Karian dam-site will
be made taking account of the annual rainfall and catchment loss in

the basin together with its catchment area.

- Pamarayan weir site

The 10-day mean daily dischargé at. Pamarayan weir site will be
similarly derived from the daily discharge data at Rangkasbitung
gauging station. Also the annual rainfall and catchment ' loss together

with its catchement area will be taken into account.

~ Cilawang dam site and Gadeg weir site

P3SA's staff gauge at Gadeg on the Cibeureum riyer has proyided
with only fragmentaiy data on daily discharge since its installation in
1982. DPMA's newly installed automatic water level recorder at Gadeg

gives no available data by the time of the Study yet.

DPMA's Kopomaja gauging station, with staff gauge, has the longest
obhservation period amonq_the gauvging sfations on the main stem df the
Cidurian river. It provides with year round daily discharge data
from 1970 through 1979, however, recently giving only fragmentary data

since 1980.
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considering the above-mentioned unsatisfactory condition of gauging
stations on the Cibeureum and the Cidurian rivers, the 1l0-day mean daily
discharge at Cilawang dam site and Gadeg weir site will be estimated
based upon the wall arranged.daily discharge data at Rangkasbitung

gauging station from 1972 through 1983.
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5. SPILLWAY INFLOW DESIGN FLOOD

PMP-type rainfall will be used for the design storm rainfall to
estimate the spillway inflow design flood at each proposed dam site.
Hershfield's PMP approach will be employed for the analysis with storm
réinfall data at principal raingauge stations in and around the_Ciberang

and the Cibeureum rivér basins.

8ix gauging stations are selected for analysis. Where annual series of
maximum daily rainfall data are available for fairly long observation

periods of arcund 25 to 30 years.

The point PMP referring to these stations, in terms of daily rainfall,
are calculated by Hershfield's approach in the range between 490 and

720 mm.

The highest recorded storm rainfall among these six stationg axe
reported to have occurred in different months ox years. The estimated

PMP above may be expected not to occur in the same date.

Accordingly, considering the effective area assumed for each
gaﬁging'station,'the weighted average point PMP for the objective
'catchments are estimated at 610 mm with application of Thiessen polygon.
The estimated PMP of 610 mm will be used as the point PMP for both the

Ciberang and the Cibeureum basins.

The estimated point PMP of £10 mm is higher than the experienced
highest daily rainfall of 340 mm in the upper Ciujung basin at Sampang
reundéuy by 80 % and those of 475 mm in the Banten region (BMG) at

Mandalawangi and Cigeuiis by 28%.

The catchment PMP for Karian and Cilawang dam sites will be
estimated by applying the area-reduction factor of 0.82 and 0.92 to
the above pMp-value of 610 mm respectively, which are derived from the storm
rainfall depth-area curve on the July 1939 storm over the Malang area,
East Java. Thus the catchment PMP, in texrms of daily rainfall, are
estimated at 500 mm for the Karian catchment and 570 mm for the Cilawang

catchment.
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Based upon the observed hourly rainfall data at P3SA's automatic rain
recorders during the 1981 Novembér storm, the hourly distribution of the design
storm rainfall is assumed to have a rainfall duration of eight hours

with a peak rainfall in the wmiddle as shown in Fig. B-7.

Enploying the adopted rainfall distribution and the storage function,
the hydrographs of PMF or - the spillway inflow design flood for the Karian

and the Cilawang dams will be obtained as shown in Fig. B-7.

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

discharges are estimated at 11.8 m3/s/km? and 18.3 m3/s/km2 respectively.

6. RIVER MAINTENANCE FLOW

The river maintenance flow will be defined as the required river
discharge at the time of drought flow, which is kept in view of maintain-
ing the normal function of a ri#er such as the river transportation,
fisheries, prevention of salinity intrusion and estuary blockage,
protection of river control facilities, maintenance of water quality

and ground water table, preservation of animals and plants; and scenic

view.

In any water resources development plan, the river maintenance
flow will have to be taken into account together with relevant irrigation

and other water ntilization right.

It is difficult to define the commonly applicable amount of river
maintenance flow clearly, however, in most cases it would be desirable
to guarantee the flow corresponding to the 10-year average of 355-day

discharge or to the specific discharge of around 1 m3/s per 100 kmz.

The river miantenance flow at each dam and intake weir site in this

Study will be estimated as follows:
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L]

-~  Pamarayan weir

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 discharges at Kragilan gauging station, during eight
years of observation in 1970 and from 1972 through 1978, lie in the range
between 2.40 m3/s and 31.40 m3/s (Ref. Table B-16), It will be considered
" to be the sum of the actual discharge from the Pamarayan weir and the local
inflow downstream thereof. In other words, above figures will include
some amount of river maintenance flow presently 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/s. The specific discharge will be 0.67 m3 per 100 kn2.

- Other dam and intake sites

The river maintenance flow at Karian, Cilawang dam sites and
Gadeq, Cicinta intake sites will be estimated in the same way, however,
discharge data at Rangkasbitung gauging station will be used for the

estimation.

The 355-day discharges at Rangkasbitung gauging station, during
twelve years of observation from 1972 through 1983, lie in the range
between 3.80 m3/s and 43,30 m3/s. The lowest 5-year data lie in the
range between 3.80 m3/s and 14.50 m3/s, and the next 5-year daté between

17.20 m3/s and 32.80 m3/s.

Takiﬁg account of the average of 355-day discharges for the-lower
ten vears, the river miantenahce flow will be estimated at.3.50 m3/s
at Karian dam,.l.lO m3/s at Cilawang dam, 1.40 m3/s at Gadeg intake
and 0,40 m3/s at Cicinta intake, respectively. The specific diéch&rge

at each site will be 1.20 m3/s pex 100 kmz.



7. SEDIMENTATION

7.1 Sediment Rating Curve

A series of measurement of suspended sediment load were previously
conducted by P3SA on the Ciberang river at Sajira gauging station.
The results of measurement are shown in Fig. B-8 with a sediment rating

curve which is derived from the measurement data as fellows:

1.387
Q. = 12.296 x @
whexe,
Q. Suspended sediment load in ton/day
Qw: River discharge in_m3/s

7.2 Sediment Transport

The annual mean discharge at Sajira gauging station is estimated at
26.26 m3/s.based on the discharge data at Rangkasbitung gauging station.
The corresponding suspended sediment discharge is estimated at 1,144
ton/day on the sediment rating curve in Fig. B-8. Thus the specific annual
suspended sediment transport at Sajira (C.A: 244 kmz) will be estimated

2
at 1,711 ton/km .

The bed load is reported commonly to lie in the 5 to 25 percent
range of the suspended load. Assuming 10% of suspended sediment transport
for the bed load, i.e. 171 ton/km2 annually, the total specific annual

. \ : . . . 2
sediment transport into the reserveirs will be estimated at 1,882 ton/km .

7.3 Sediment Trapped in Reservolr

Storage capacities, annual inflows and capacity-inflow ratios at

proposed Karian and Cilawang reservoirs will be summarized as follows:
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Karian Cilawang

' 6 3
Storage capacity (10 w ) 219,0 62.0
Annual inflow (106 m3) 881.0 236.4
Capacity-inflow ratio 0.25 - 0,26

Applying the above figures to Brune's reservoir-trap efficiency
'cdrve, the trapped sediment percent will be estimated at a range between
88% and 98%, and around 95% on the median curve. Taking the median value,

. . : 2
the trapped specific suspended load will be estimated at 1,625 ton/km .

7.4 Storage Volume Occupied by -Sediment

Generally the specific weight of settled sediment seems to vary with
the age of the deposit and the character of the sediment, however, with
an average of about 1.0 ton/m3 for fresh sediment and abouf 1.3 ton/m
for old sediment. Assuming the specific weight of settled sediment at 1.10
ton/m3, the specific volume occupied by settled sediment will be estimated

2
at around 1,700 m3/km annually.
Thus the storage volume occupied by 100-year sediment transport in the

proposed reservoirs will be estimated at about 49 x 106 m3 at Karian

dam and about 16 x 106 m3 at Cilawang dam.

8. WATER QUALITY AND RIVER BED MATERIAL

8.1 Water Quality

For water quality analysis, watexy sample was taken at 8 places

during the two seasons in 1984, i.e. dry season sample in July and wet
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season sanple in October. The location of water sampling is shown in

Fig. B-~9.

The analysis of water quality was conducted by the Water Quality
Laboratory, DEMA. The results of water quality analyses on the 16
samples taken at 8 sites aré shown in Tables B-18 and B-19. In both dxy
and wet season, the water has no problem for agricultural use.

However, when it comes to dringking water, if strict judgement is made,
the water is not adegquate to be used as it is. If the raw water is

purified, it can be used as drinking water.

8.2 River Bed Material

Riverbed material analysis was carried out along the main stem
of the Ciujung river in September 1984. The material was sampled at 11
places, locations of which are shown in Fig. B-10. The results of
river bed material analysis are shown in Table B-19, and the particle size

distribution is shown in Table B-20.
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EXISTING CONDITION OF MONYHLY RAINFALL DATA

Table B-1
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Table B-3

LIST OF METEOROLOGIC STATIONS

Station Ins;;lled OE:: ggtiiﬁ
Serang PMG 1972 1983
' padarincang P3sSa 1978 1983
Cikadu P3SA . ~1978 1983
Cadasari P3SA 1978 1983
Cileles P3sa 1978 11983
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Table B-5 (1) ' DAILY MAXIMUM RAINFALL

Unit; nm/day
Menes Labuhan - Pasir Sangiang Rangkas Bajanegarxa
Year Waringin Damar
£5) (6) (7a) (10) (11b} (1da)

Month RF Month RF__ Month RF  Month RF  Month RF Month RF
1942 11 117 12 190 4 200 12 63
1943 2 120 2 1se . 1 35 11 1
1998 2 99 2 10 | 4 135 5 60
1945 2 112 2 127 ' 12 134 8 64
1946 12 114 13 132
1947 2 107
1948 '
1949
1950 _ 5 170
1951 12 148 & 93 1. 100 2 78
1952 5 151 2 148 5 118 5 107 3 82
1953 ‘3 165 3 199 3 164 5 192 s 175 12 e7
1954 1178 11 238 12 243 6 90 7 783
1955 2 164 2 156 1 183 11 199 7 131 T 177
1956 7 159 . 12 127 12 155 10 13 '
1957 12 220 12 159 12 207 6 151 3 9l
1958 2 125 2 i7e 2 198 1 170 2 163 7 129
1959 5. 150 11 121 12 140 3 14s 2 84
1960 12 150 1 168 1 150 1114 2 127 1 103
1961 12 141 s 163 4 189 3 448 3 168 s 61
1962 11 100 1 92 3118 11121 1 145 2 93
1963 4 131 3 118 1 o8 1152 1 75
1964 11 100 3 106 11 223 1120 10 us 11 so
1965 3 137 12 100 12 198 12 76 2 145
1966 1z 115 12 150 30 142 4 200 1712 60 3 64
1967 12 107 3178 5 161 2 183 2 86
1968 12 286 12 278 12 221 s 114
1969 11 117 12 195 11 154 iz 115 12 100
1970 4 145 4 130 12 127 5 90
1971 3 121 183 2 150 10 140 1 156
1972 1 122 2 305 1 170 1 169 1 210
1973 11 206 6 330 4 245 5 150 6 180 2 " 100
1974 1 210 10 185 9 170 2 240 2 e
1975 12 250 12 150 12 230 12 168 /2 85
1976 12 200 12 360 12 245 3 137 12 191 1 75
1977 2 191 1 149 2 195 1 138 1 148 1 184
1978 6 120 3 137 1 204 1. 137 1 145 1 110
1979 4 . 110 11 129 1 117

RF.; Rainfall



Table B~5 (2}

DATLY MAXIMUM RAINFALL

B-24

Unit:mm/day
Ciomas Mandalawangi Cimanuk Serang Kramatwetan Ciruas
Year (18) (21) (22) (23) (23¢) (23£)
Month RE Month RF Month RE Month RE Month RF Month BRF
1942 3 163 5 245 10 185 12 74
1943 132 T 2% 271 1 es 1 120
1944 12 128 12 203 2 107 1 82 9 58
1945 5 7 2 364 2 208 3 67 92
1946 1 47 1 308 1 89
1947 2 153 3 73
1948 3 80
1949 6 53 5 76
1950 12 a7 4 62 12 94
1951 2 115 9 85 9 51 2 59 60
1952 8 105 10 130 7 95 8 88 3 69 84
1953 3 100 3 116 1/2 105 1 99 5 65 90
1954 1 139 12 135 1 117 12 93 11 6l 12 6l
1955 7 100 7 175 2 161 6 110 & 67 11 1S
1956 12 159 12 130 12 146 1 115 & 72 1z 75
- 1957 ] 98 1 154 12 107 1 83 1 93
1958 2 195 2 230 2 350 12 141 1 93 2 9%
1959 3 125 12 117 12 120 3 92 31 134 5 124
1960 8 114 4 172 11 122 1 109 2 4 2 116
1961 1 100 140 4 140 5 122 5 74 11 162
1962 w128 11 206 11 100 4 79 4 74 12 125
1963 1 100 2 105 2 89 1 107 7 7 117
1964 4 98 4 90 10 85 3 80 8 74 4 99
1965 /2 125 2/12 75 1 97 113 1 40
1966 1178 1 145 1 95 7 74 2/3  45°
1967 1 110 2 86 12 82 4 45
1968 10 78 5 90
1969 5 30 5 115
1970 3 150 5 76 12 82
1971 11 89 1 92 3 63 w0 95
1972 4 76 1 120 5 138 7 82 2 58 1 97
1973 2 110 10713 2 125
1974 7 72 4 150 12 107
1975 2 60 1 150 12 120 12 144 6 59
1976 3 99 i1 136 1 197 1 96 1 118
1977 1 150 3 160 2. 85 2 60
1978 12 125 10712 107 6 6 8 66 a8
1879 3 60 1 93 1 60 11 178 95 175
R¥.; Rainfall



Table B-5 (3)

DAILY MAXIMUM RALNFALL

Unit:mm/day

Warunggunmng

Baros Pandeglang Cileles G. Kencang Malingping
Year o4 (26) ~_(26b) _ (26¢) (27). (31
Month RF Ménth RF Month RE Month RF ¥onth _E Month RE
1942 1 110 8 88 5 131 5 76 1 92 4 101
1943 177 107 130 173 1139 1118 2 a5
1944 1 92 71, 10 110 3 133 2 104 s 100
1945 9 80 3 185 5 128 3113 3 57
1946 11 114
1947 4 64
1948 '
1949
1950 9 113 12 86
1951 3 84 4 161 1 50 8 116 6 112 4 93
1952 68 1 91 12 117 2 90 10 111 3 110
1953 1 65 3 75 2 109 10 73 2 130 11 79
1954 10 84 11 89 1 10s 7 90 1126 1 ‘94
1955 7 128 10 106 11 135 7 165 11 124 8 134
1956 1 86 9 95 12 138 g8 132 10 138 7 246
1957 2 18 12 89 5 95 2 167 5 110 12 126
1958 2 150 2. 200 3 156 2 153 1z 139 10 114
1959 1 82 5 90 1 228 10 85 115 7 86
1960 7 70 10 94 12 84 8 139 1 140
1961 5 82 a7 5 12 a3 129 110
1962 10 57 91 6 108 4 1 1 94
1963 1 70 143 11 240 10 130 12 78 12 100
1964 10 39 10 100 1 75 2 101 1 125 6 109
1965 1 27 2 74 10 58 10 80 1 82 84
1966 3 47 T 170
1967 1 50 5 102 i 70
1968 6 137 7 139
1969 5 90 3 116 12 108
1970 5 76 7 97 4 100 4 108 3 110
1971 3 75 1 96 1 110 3 150 2 170
1972 12 a2 3 90 150 3 82 1 130 2 109
1973 5 75 9 104 209 3 86 1 150 9 156
1974 9 73 1z 115 4 loo 12 86 3 135 1 117
1975 4 86 7 87 12 135
1976 1 65 1 71 34 12 93 3 165 11 134
1977 2 99 1 88 2 68 1 85 1 a1 1 129
1978 1 81 8§ 110 4/8 68 1/2 100 12 90
1979 1 108 5 71 1 106 11 134
RF.; Rainfall
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Table B~5 (4) DAILY MAXIMUM RAINFALL

Uni.t:rm/day
Cipucang Jeungjing Parigi Pamarayan Maja Rangkas-
Year - Pare bt tung
(3Le) (32a) (33) (35) (36a) (37)
Month RP Mon th RE Month arF Month RF Month RE Month REF
1942 8 90 10 53 1 76 ' 3 75
1943 1 80 L 75 2 105 2 108
“1944 1116 3% 4 72 4 1oo
1945 3 9 9 95 5 72
1946 12 78 1 97
1947 1 69
1948
1949 11 150 3 127
1950 2 .75 3 104
1951 207 12 127 5 104 g8 g9 8 198
1952 3 108 12 83 11 83 1 107 5 85 10 65
1953 /5 76 6 62 5 80 11 63 3073 2 63
1954 1 165 4 67 1L 95 8 85 5 105 1 75
1955 4 180 3 &7 12 111 9 92 2 @s 10 84
1956 7 134 3 52 1299 12 186 12 9 4 103
1957 1 86 1 124 8 62 12 75 3 87 7 86
1958 Sz 182 173 2 a2 2 109 8 69 4 112
1959 1 106 1 70 5 87 3 1n 1 80 10 80
1960 1 185 1 7% 1 110 4 76 3 65 4 40
1961 1 156 1 55 12 65 5 104 1 85 3 75
1962 4 9 2 55 2 .1 4 98 4 108 8- 96
1963 2 90 2 95 1 &5 1 82 11 97 2 99
1964 6 116 11 90 2 67 7 85 12 715 1 85
1965 i 70 4 100 11 75 1 114 5 106 1 118
1966 373 6 87 9 130 3 72
1967 2 130 2 115
1968 . 2 65 2 65 4 75
1969 2 100 11 50 9 105 5 58
1970 2 g7 11 146 4 103 4 68
1971 5 87 g 10 99 "100 100 12 94
1972 10 145 3 79 4 75 4 80 3 s
1973 11 150 11 144 2 89 1. 90 10 61
1974 12 160 1/9 135 1 100
1975 1 80 12 82 1 62
1976 11 185 11 90 ' 1 150
1977 6 105 6 85 4 76
1978 12 102 1 88 3 92 3 113 12 95
1979 4 125 1 114 4 65 1 245 1 173 1 128

RF.; Rainfall
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Table B-5 (5)

DAILY MAXIMUM RAINVFATLL

Unit :mm/day

Cisalak Baru Sampang Pangarangan Cilaki Cipanas
Year Peundeuy :
(37£) (38a) {43a) {43b) (44)
Month RE' Month RF Month RF Month RF Month RF
1942 9 81 11 8s
1943 145 2 145
" 1944 1 76 10 110
1945 4 121
1946
1947
1948
1949
1950 11 95
1951 120 4 110 B8 128
1952 1 89 11 175 4 70 3 104.
1953 12 65 100 5 1 3 11 3 147
1954 1 80 8 152 1 147 5 73 5 1do
1955 - - 11 1lo 7 107 1 70 1 135
1956 8 160 11 1lo 8 160 4 70 12125
1957 3 97 1 86 ~ - 5 67 10/11 105
1958 3 77 3 160 4 229 2 61 6 175
1959 1 70 5 129 11 92 5 64 5 185
1960 12 88 8 168 - 6 142 8 173 7 145
1961 5 92 3 95 4 120 2 165 3 141
1962 4 79 10 110 3 110 4 179 a 177
1963 2 120 1/9 110 3 77 12 70 11 91
1964 1 98 5 120 2 300 4 6 161
1965 10 80 3 100 12 86 1 128 6 145
1966 4 87 12 117 10 120 - - 1 90
1967 2 73 2 93 1 100 5 a9 4 147
1968 7 77 12 101 60 = - - =
1969 6 86 4 90 100 9 63 - -
1970 5 110 4 151 1 127 2 55 3 125
1971 10 117 10 110 125 - - - s
1972 2 87 1 137 92 12 31 - =
1973 11 169 11 160 1121 9 114 - -
1974 7 94 4 105 1/12 109 1 86 = -
1975 1 81 137 3 122 2 114 4 120
1976 1119 1 103 138 6 65 3 122
1977 11 75 137 & 150 3/5/12 65 5 128
1978 7 85 10 94 12 112 8 .70 3 112
1979 8/9 .75 2 67 11 128 11 53 11 114
RF.; Rainfall



Table B-6

COEFFICIENT OF THIESSEN POT.YGON

A

. Rainfall Karian Cibeu- C(Cisi- Upper Rangkas Kragi‘cila— Gadeg Confluen- Cicinta
Station Dam reum meut  Ciu~ Bitung lan wang Weir ce of Weirx

No. jung Dam Cidurian

5

6

7a

10

11

l4a

18 0.005 0.002 ©.033

21 0.010 0.004

22 0.104 0.043

23

23c 0.089

23f 0.007

24 0.232

26 0.102 0.042 0.081

26b 0.253 0.105

26¢ 0.126 0.052 0.094

27 0.094 0.039

31 0.001 0.001

3lc

32a

33 0.052 -0.066

35 0.259 0.003

36a 0.020 0©0.018 0.004 0.043 0.081 0.193 0.520 0.968

37 0.043 0.018 0.022 0,050

37f 0.077 0.177 0.073 0.068 0.060 0.018

38a 0.251 0.157 0.153

43a

43b 0.254 0.226 0.633 0.130 0.328

44 0.649 0.579 0.137 0.919 0.807 0.393 0.032
Total "1.000 1.000 1,000 1,000 1.000 1,000 1.000 1.000 1,000 1.000
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PROBABLE DAILY RAINFALL BY GUMBEYL, METHOD

224

Table B-7
Unit:mm/day

Rainfall Gauging Station 173200 Riﬁ?gg Pi;ggd 1725 1/30 1/30 1/5
No. 5 Menes . 340 312 - 285 256 247 219 189
No. & Labuhan 452 411 370 328 314 271 227
¥o. 7a Pasirwaringin 375 247 318 289 280 250 220
No. iO Sangiang Damax 461 417 373 329 314 268 221
No. 1lb Rangkas 379 346 312 279 268 233 197
Ho. 14a Bajanegara 233 212 192 172 165 145 123
No. 18 Ciomas 263 242 220 198 191 169 146
No. 21 Mandalawangi 515 463 411 359 342 288 232
No. 22 Cimanuk 421 379 337 295 282 238 194
No. 23 Serang 186 172 158 143 139 124 109
No. 23c Kramatwetan 160 148 136 124 121 w09 96
No. 23f Ciruas 249 226 204 182 175 152 128
No. 24 Baros 186 170 155 139 134 18 101
No. 26 pandeglang 217 200 183 165 160 142 124
No. 26b cileles 361 326 292 257 246 210 173
No. 26c Warunggunung 222 205 187 170 165 147 128
No., 27 G. Kencang 230 214 158 182 177 160 1432
No. 31 Malingping 259 238 216 195 188 166 144
No. 3lc Cipucangpaxe 296 271 246 221 213 187 159
No. 32a Jeungjing 189 174 158 143 138 122 106
HO. 33 Parigi 204 187 171 154 148 131 113
No. 35 Pamarayan 254 232 210 188 180 158 134
No. 36a Maja 192 177 162 147 142 127 111
No. 37 Rangkasbitung 219 201 182 164 158 139 . 119
No. 37f Cisalak Balu 201 185 170 154 149 133 116
No. 38Ba Sampang Peundeuy 228 *212 195 179 173 157 139
No. 43a Panggarangan 317 288 260 232 223 ‘184 163
No. 43b cilaki 256 232 207 183 175 156 122
No. 44 Cipanas 240 208 192 187 170 153
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Table B-8 PROBABLE DAILY RAINFALL

Unit : mm/day

Return Period

River —and  Point 17200 17100 1750 1725 1720 i/10 1/5
Ciberang Kaxian Dam 255 236 217 198 192 172 152
Ciberang Confluence 250 231 212 154 188 166 148

to Ciujung
Cisiment . Confluence 243 222 200 179 172 150 126

: to Ciberang
Upper Ciujung Rangkasbitung 287 261 236 211 203 177 149
.Ciujung Rangkasbitung 260 237 215 193 186 163 139
Ciunjung Kragilan . 214 196 179 161 155 137 1lg
Cibeureum Cilawang 236 220 204 188 183 167 150
Cibeureum Gadeqg Weir 231 215 199 183 178 162 145
Cibeureum Confluence 212 196 181 165 160 144 128

to Cidurian
Cicinta Cicinta Weir 194 179 159 148 143 128 112
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Table B-9 (1)

METEQROLOGIC DATA AT SERANG

MEAN TEMPERATURE

Unit: DC
Year J F M A M J - J A s 0 N D
1971 - - - - - - 26.2 26.5 26.1 - - 26.6
1972 25.6 26.5 25.8 26.8 26.7 27.0 26.2 26.5 27.1 - -~ 26.5
1973 ~ - - - - - - - - - - _
1974 ©.25.8 -  26.8 27.4 27.7 27.0 27.6 27.3 27.0 27.4 27.2 -~
1975 27.4 27.0 27.0 26.9 26.7 26.4 25.9 26.3 26.6 26.4 26.8 26.3
1976 25.5 25.9 26.1 26.3 26.8 26.3 26.2 26.6 26.9 27.2 27.2.27.2
1977 26.5 26.6 26.5 27.1 27.3 26.4 26.6 26.4 26.7 27.8 27.6 26.7
1978 26.6 26.9 26.8 27.1 27.5 27.1 26.4 26,6 26.7 26.7 26.9 26.5
1979 26.4 26.6 26.8 27.0 27.2 26.5 26.2 26.4 26.9 27.3 27.1 26.4
1980 26.2 26.5 26.7 27.1 27.4 26.9 26.5 25.9 27.0 27.0 -  26.5
1981 25.9 26.2 26.7 26.9 27.0 26.7 26.3 26.6 26.8 - 26.7 26.7
1982 25.6 26.5 26.4 26,7 27.1 26.6 25.9 26.2 26.4 27.7 27.9 27.4
1983 26.8 28.4 27.5 21.8 27.5 27.5 26.6 26.8 27.3 27.5 26.7 26.6
Average 26.2 26.7 26.6 27.0 27.2 26.8 26.4 26.5 26.9 27.2 27.1 26.7
MEAN RETLATIVE HUMIDITY AT SERANG
Unit : %

Year J F M A M J dJ A s Q N 3]
1971 - - - - - - 8717 - - B
1972 6 82 8 81 83 77 81 77 77 - -~ 81
1973 - -~ - - - _ - - - - - -
1974 ~ - - - - - - - - - - -
1975 - - - - 83 80 80 80 80 81 79 81
1976 85 82 84 83 81 80 77 78 73 7w 717 7o
1977 a4 B2 84 83 81 83 77 7% .76 72 77 81
1978 81 80 83 80 79 80 80 79 78 80 78 84
1979 85 85 84 83 B0 81 82 79 78 78 81 84
1980 87 86 84 83 82 80 80 79 78 78 - B3
1981 83 83 83 83 83 81 82 79 79 78 80 81
1982 86 81 81 83 80 81 80 7% 71 69- 74 79
1983 83 83 81 8L 81 78 77 74 - 17 80 79
Average 84 83 83 82 81 80 80 78 77 76 78 81




Table B-9 (2) METEOROLOGIC DATA AT SERANG

MEAN DURATION OF SUNSGHINE

Unit: %/8hr/lav

Year J F M A M J J A 5 8] N D
1971 - - . - - - - ..
1972 - - - - - - - - - - - .
1973 - - - - - - - - - - - -
1574 - - 58 62 55 67 69 67 63 5% 48 -
1975 42 32 S0 57 43 61 56 49 63 35 57 10
1976 30 41 30 49 67 69 75 67 64 59 51 48
1977 34 28 37 45 35 23 75 77 73 - - 83
1978 38 - 60 63 47 41 40 57 - - - -
1979 - 43 53 66 64 &6 75 75 74 72 45 49
1980 13 50 6d 63 75 76 74 72 65 57 - 1
1981 32 44 67 67 62 60 71 81 65 67 42 52
1982 23 55 60 63 69 70 7% 89 92 8% 75 50
1983 52 55 65 62 65 8z 82 89 85 58 42 56
Avarege _ . _

(%) _ 35 44 54 60 63 62 69 72 72 62 51 44
{Hours/day) 2.9 3.5 4.3 4.8 5.0 5.0 5.5 5.8 5.8 5.0 4,1 3.5

MEAN WIND VELQOCITY

Unit: knots

Year g F M A M7 J A s. O N D
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Avarege
{knots] 4.0 4.4 4.0 3.8 4.0 3.9 3.8 4.2 4.3 4.0 4.7

{m/s) 2.06 2.26 2,06 1.95 2.06 2.01 1.95 2.16 2.21 2.06 2.42 Z2.:
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"TPable B~10 (1)

METEORQLOGIC DATA AT CIKADU

MEAN TEMPERATURE

. <
Unit :

c

" YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP acT NDV. BET.
1978 - - - - - - 24.7 25.1 24.5 25,1 25.4 24.3
1979 25.5  25.3  25.9  26.2 26.2 26.6 25.3 26.2 26.7 27.9 27.1 27.7
1986 - 27.3  28.6 28,7 29.7 29.9 30.0 29.5 29.4 29.9 30.1 29.8 -
1981 29.9 29.8 30.7 - 32.3 32.1 30.¢ 31.3 31.4 31.7 32.4 32.8
1982 3.2 317 319 32.9  34.1 3.2 -  33.5 33.7 34.1 27.9 27.:
1983 27.5 27.8 28.0 27.9 27.9 28.7 28.9 28.5 - - - 277
average 28.3 28.6 29.0 20.2 30.1 30.3 28.0 20.0 29.2 29.8 28.5 28.°

MEAN REIATIVE HUMIDITY
Unit : %

YEAR JAN FEB MAR APR MAY JUN JUL AUG SEP QCT NOV DEC
1978 - - - - - - 84.3 82.1 82,5 - - -
1979 86.8 87.8 86.1 B84.6 83.4 80.4 78.9 79.4 80.4 77.8 8lL.8 B80.7
1980 84.1 81.6 79.6 B80.8 78.1 77.8 76.6 77.1 82.9 82.8 85.6 -
1981 gL.7 8l.4 77.9 - 80.9 85.9 83.8 85.7 88.9 86.1 89.6 88.%
1982 9.4 91.2 91.2 89.9 86.1 82.1 - 77.9 79.9 79.8 80.7 8.5
1983 2.9 85.4 Bl.3 8.4 83.2 81.0 8l.9 76.2 - - - 88."
Average 86.8 85.5 83.2 87.9 82.3 8L.4 8L.1 79.9 82.9 Bl.6 84.4 35..




Table B-10 (2}

METEOROLOGIC DATA AT CIKADU

MEAN SUNSHINE

Unit: hours/day

MAR APR MAY JUN JUL AUG SEP OCT

0,72 0,56 0,51 ©,48 0,62 0,55 0,69 0,69

YEAR JAN  FEB NOV  DEC
1978 - - - - - - . 5.0 5.0
1979 3.3 . ; 5.5 5.2 6.5 5.3
1980 2.4 4.5 6.5 7.0 6.5 6.5 5.3 5.5 4.5 ;
1981 2.4 ] ) 5.1 . 3 5.3 3.3
1982 2.2 ) 6 6.0 - & - 5.8
1983 4.7 . 6.2 6.4 5.1 3.1 - 7.7 = - - )
Average 3.0 4.4 5.0 8.5 59 5.3 5.9 6.2 5.2 7.3 4.8 3.8
MEAN WIND VELOCITY

Unit: km/day
YEAR -JAN FEB MAR APR ‘MDY JUN J'UL AUG SEP OCT NOV DEC
1978 - 67.9 61.8 57.5 58.8 67.8 78.0 89.6 102.0 77.4 88.8 75.1
1979 83.2 77.1 105.0 81.0 87.0 60.8 63.3 70.0 75.7 79.8 7L.6 102.0
1980 80.4 ©B.7 80.7 37.9 36.5 32.3 40.6 50.2 44.2 56.5 70.0 77.4
1981 62.6 84.2 53.1 51.8 41.6 46.3 37.1 35.2 40.5 34.9 80.3 58.7
1982 32.7 51.1 28.3 22.7 0.6 13.1 -  13.7 35.9 40.9 38.8 45.3
1983 33.1 - 42.6 40.6 31.7 30.9 46.8 24.1 - = - - 20.1
Avarage - - ’
(km/day) 58.4 69.8 61.9 48.6 44.4 41.9 53.2 47.1 59.7 57.9 69.9 63.1
(m/s) 0,68 0,8l 0,81 0,73
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Table B-10 (3)

METEOROLOGIC DATA AT CYKADU

MEAN PAN-EVAPORATION

unit: wm/day

YEAR JAW  FEB  MAR APR  MAY JUN JUL _AUG SEP  OCT MOV DEC
1978 2.1 4.9 4.5 3.9 4.1 4.8 5.6 .
1979 3.3 3.2 ) 4.3 4.2 4.8 5. 5.9 5.0 4.
1980 2.3 3.5 3.4 ; 4.9 4.5 4. 6 4.0 3.6

1981 2.8 3.1 . a.1 5.1 4.6 4.3 2.8

1982 2.9 3.0 3.3 . 4.8 - 5.2 4.7

1983 3.4 3.9 ] 3.4 6 4.8 5.2 5.0 - - - .
Average 2.8 3.6 4.0 3.8 4.4 4.7 4.6 4.9 4.9 4.8 4.3 3.8
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Table B-11 (1)

DISCHARGE MEASUREMENT RECORD

Cibeureum River, Gadeg Station

Ciujung River, Rangkasbitung Station

No . Date Discharge Wate? Level No. Date Discharge Water Level
mB/Sec m ' m3/Sec m
1. 17/09/1980 5.52 0.60 1. 4401/1981 110.88 1.84
2. 16/10/1980 8.65 0.80 2. 12/02/1981 66.29 1.43
3. 27/11/1980 7.48 0.72 3. 7/03/1981 93,00 1.72
&, 20/12/1980 4,34 0.42 4, 15/03/1981 64 .89 1.37
5. 12/06/1981 5.05 0.60 5. 22/03/1981 103.84 1.90
6. 11/09/1981 10.61 1.11 6. 22/05/1981 114.76 1.97
7. 21/10/1981 1.55 0.28 7. 25/05/1981 56.45 1.37
8. 20/11/1981 3.24 0.40 8. 27/05/1981 47.31 1.28
9. 19/12/1981 0.91 0.00 9. 28/05/1981 41.38 1.12
10. 20/04/1982 5.86  0.65 10, 26/06/1981 56.91 1.40
11. 8/07/1982 0.94 0.01 11, 24/08/1981 94,03 1.84
12. 11/08/1982 2.52 0.22 12.  11/09/1981 122.10 2.27
13. 18/01/1983 9.96 1.03 13.  18/09/1981 55.00 1.34
i4. 24/02/1983 2.99 0.19 14,  30/11/1981 68.75 1.40
15. 29/03/1983 13.66 1.22 15,  15/02/1982 34.59 1.36
6. 28/04/1983 3.19 .26 16. 12/01/1983 145.39 2.63
17. 3/06/1982 1.61 0.09
18. 13/02/1984 4.65 0.50
19. 4/04/1984 &4.52 0.34
20. 2/05/1984 15.45 1.42
21. 29/05/1984 1.65 0,04
27, 22/06/1984 1.06  0.04
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Table B-11 (2)

DISCHARGE MEASUREMENT RECORD

Ciujung'River, Kragilan Station

Cidurian River, Kopomaja Station-

Water Level

Discharge

Water Level Discharge

No. Date 3 No. Date 3
m m /Sec m m /Sec
1. 170271981 1.82 B8.22 1. 14/01/1981 2,20 31.18
2. 3/03/1981 1.66 95.44 2. -1/02/1981 1.81 19.44
3. 7/03/1981 1.91 116.00 3. 8/03/1981 2.18 27.68
4, 30/03/1981 1.64 77.22 4. 11/0371981 1.82 . 19.70
5. 22/05/1981 2.34 146.92 5, 22/03/1981 1785 21.48
6. 27/05/1981 0.90 32.58 6.  3/04/1981 2.67 43,64
7. 14/06/1981 1.37 84,20 7. 21/05/1981 2.37 33,21
8. . 14/07/1981 0.68 19.43 8. 14/06/1981 2.19 29.89
9. 14/08/1981 0.53 18,57 9. 1/07/1981 1l.26 €.24
lo., 25/08/1981 2.45 174.09 10. 14/08/1981 1.26 6.96
11. 1l0/10/1981 2.71 231.10 11. 25/08/1981 2,66 44,23
12, 3/11/1981 2.31 159.58 1z, 17/09/1981 1.98 22.59
13 12/11/1981 3.01 246.02 13. 27/10/1981 2.10 25.24
14, 2/12/1981 2.35 161.29 4. 18/11/1981 2.09 25,12
15. 18/02/1981 1.56 87.32 15. 19/11/1981 .71 19.23
l6. 8/04/1982 1.58 102.17 6. 1/12/1981 1.23 6.61
17. 1lo0/04/1982 0.85 34.86 17, &/12/1981 1.09 4.37
18. 26/04/1982 2.11 158.35 18. 15/02/1982 3.01. 60.22
19. 20/10/1982 0.60 28.37 19. 10/04/1982 1.60 16.28
20.  30/10/1982 0.18 6.17 20. 30/10/1982  0.91 2.47
21. 23/12/71982 0.73 28.07 21, 15/01/1983 1.52 11.83
22. 13/01/1983 1.26 62.42




Table B-11 (3)

Ciunjung River, Cileles Station.

DISCHARGE MEASUREMENT RECORD

Discharge

Water Lewvel

No. Date
= 3
m /S m
1. 6/10/1978 2.20 0.58
2. 27/10/1978 18.13 1.08
3. 14/11/1978 6.96 0.84
4. 29/12/1978 36.29 ~
5. 29/03/1979 14,06 -
6. 27/04/1979. 13.59 -
7. 25/05/1979 3.48 -
8. 25/06/1979 1.73 0.30
9. 24/07/1979 2.26 0.32
10. 16,/08/1979 1,18 0.24
11, 26/09/1979 3.62 0.43
12. 25/10/1979 3.29 0.40
13. 29/11/1979 9.06 0.60
14 29/12/1979 8.15 0.54
15. 28/01/1980 9.66 0.86
16. 27/08/1980 S 2.72 0.33
17. 18/09/1980 18.26 -
8. 14/10/1980 12.25 0.63
9. 24/12/1980 60.43 1.89
20. 18/02/1981 22.32 0.89
21. 28/03/1981 14.20 0.74
22. 14/06/1981 8.91 0.56
23, 9/09/1981 16.21 0.78
24, 20/12/1981 8.80 0.57
25, 18/02/1982 9.93: 0.61
26. 4/06/1982 2.18 0.33
27. 11/08/1.982 0.78 0.19
28, 14/09/1982 0.00 0.09
29, 24/02/1983 6.97 0.48
30. 29/03/1983 4.12 0.36
31. 4/05/1984 31.40 1.23
32, 4/05/1984 28,80 1.19
33. 27/07/1984 3.76 0.36
34, 27/07/1984 3.85 0.37




Ciberang River, Sajira Station

Table B-11 (4)

DISCHARGE MEASUREMENT RECORD

Cisimeut River, Leuwidamar Station

No Date Disgharge Water Level No. Date Dlsgharge Water Level
m /S m m /S b1}
1. 24/07/1978 8.77 0.65 1. 23/07/1978 3.89 -
2. 3/10/1978 8.00 0.56 2. 4/10/1978 4.33 -~
3. 24/10/1978 13.56 1.16 3. 25/11/1978 © 3.50 -
4, 22/11/1978 8.99 0.96 4. 28/12/1978 27.79 -
5. 5/12/1978 10.42 - 5, 25/02/1979 15 .69 -
6. 9/01/1979 7.21 - 5. 24/03/1979 17.51 -
7. 16/02/1979 1 20.12 1.62 7. 26/04/1979 17.51 -
8. 26/03/1979 20.82 1.606 8. 23/05/1979 5.57 -
9. 24/04/1979 20.84 1.67 9. 25/06/1979 2.67 -
10, 22/05/1979 7.90 0.36 10. 26/07/1979 3.31 -
11, 21/06/1979 5.97 0.29 11. 22/08/1879 2,77 -
12. 25/07/1979 6.66 0.30 12. 25/09/1979 12.87 -
13. 14/08/1979 8.52 0.42 13. 23/10/1979 9.35- -
14. 25/09/1979 11.88 1.01 14. 27/11/1979 12.89 -
15. 20/10/1979 5,65 1.06 15. 5/01/1980  18.24 0,95
16, 26/11/1979 19.72 1.04 16. 26/08/1980 - 4.76 0.85
17. 26/12/1979 16.32 0.90 17. 18/09/1980 20.66 1.18
18. 26/08/1980 7.77 0.30 18. 15/10/1980 15.99 1.10
19. 17/09/1980 34.32 1.07 1s3. 1/01/1980 - 6.67 0.94
20, 16/10/1980 13.11 0.98 20, 21/12/1980 23.62 1.23
21. 1/12/1980 14.49 0.49 21, 16/01/1981 28.96 1.36
22, 20/12/1980 33.64 1.14 22, 19/02/1981 24.69 1.28
23. 19/02/1981 14,04 0.50 23. 11/09/1981 21.53 1.21
24. 33/03/1981 20.51 0.62 24 . 20/11/1981 21.02 1.20
25, 9/(_)5/1981 25.29 0.66 25. 19/12/1981 8.54 0.99
26, 21/10/1981 i1.42 0.98 26. 23/01/1682 20.45 1.19
27. 20/11/1981 i4.03 0.50 27. 17/02/1982 13.31 1.06
28. 23/01/1982 36.37 0.85 28, 12/03/1982 10.94 1.03
29. 17/02/1982 20.29 0.59 29, 21/04/1982 10.78 1.03
30. 12/03,/1982 10.42 0.32 30. 4/06/1982 5.49 0.93
31. 8/07/1982 7.28 0.26 31. 8/07/1982 4.01 0.81
32. 11/08/1982 6.60 0.22 32, 11/08/1982 2.37 0.71
33. 14,/09/1982 3.65 0.09 33. 14/09/1982 1.35 0.44
34. 5/06/1982 18.75 0.53 34, 26/10/1982 2.28 0.71
35. 27/10/1982 16,27 0.44 35. 19/01/1983 7.59 0.83
36. 18/01/1983 21.60 .76 36. 24/02/1983 8.37 1.01
37. 27/04/1983 15.82 0.40 37. 28/04/1983 7.75 0.83
38. 4/06/1983 14 .41 0.44 38. 4/04/1984 13.72 .90
39, 4/06/3.983 15.37 0.46 39. 29/05/1984 ©9.,50° 0.90
40, 1/07/1983 2.97 0.10 40, 22/06/1984 6.31 0.84
41, 26/07/1983 5.95 0.24 41. 26/07/1984 5,55 0.80
42 . 26/07/1983 6.16 0.26 42, 26/07/1984 6.02 0.82
43, 26/07/1983 5.55 0.22
a4, 25/08/1983 2.55 0.10
45, 28/09/1983 3.15 0.90
46. 28/09/1983 2,97 0.89
47, 28/09/1983 1.41 0.86
48, 13/02/1984 3.63 0.93
49, 4/04/1984 26.49 0.64




Table B-12 RECORDED MONTHLY MEAN DISCHARGE (1/2)
Unit; m:;/s
Yeax Jan Fab Mr Apr May Juna  July Aug Sep oct Nov Dac  Averaga Annual
Run-~oEf
(lOGmJ)
1} Kragilan Station ( Catchment Avaa = 1,812km2 }
1969 - - - - - - - - - 40.6  38.2 42,7 - -
1970 78.1  204.3 132.4 164.7 193.6 133.8 40.0 18.4 40.9 48.1 115.7 225.5 116.3 3,667
1971 - = - - - - - - = - - - - -
1972 8.0 159.4 184.9 90.2 127.6 24.2 67,9 15.8 17.1 7.4 25.6 34.1 90.2 2,844
1973 126.6 146.8 165.7 183.¢ -7L.1 111.8 43_8. 6l.1 123.0 124.0 135.4 136.2 133.3 4,203
1974 276.9 196.0 64.6 101.1 155.4 ‘59,0 84,9 110.7 271.5 100.6 112.5 79.7 134.4 4,238
1975 73.5 169.3 150.4 134.0 120.8 az.4 56.3 48._0 145.5 _74.5 91.9 191.9 107.4 3,386
1976 398.4 120.9 144.0 80.6 37.0 19.6 lo.2 '10.% 4.5 26.4 64.5 2B.6 78.8 2,485
1977 186.1 146.0 198.3 150.4 125.2 78,7 15.0 5.0 5.1 5.0 11.0 38.4 80.4 2.535
1978 190.7 91.5 163.5 111.5 68,5 49.0 51.3 &65.6 £5.8 92.5 116.9 93.6 93.4 1,103
1979 236.7 160.6 45.2 129.4 62.1 30.2 28.5 14.5 21.1 21.2 95.4 - {76.8) {2,422)
1980 2%0.2 147.3 79.2 98.2 84.4 24.0 29.5 90.7 63.3 47.6 - 87.9 123.3 97.1 3,063
1981 2755 166.6 149.6 103.6 1191 - 120.5 60.1 87.1 93.5 175.0 131.5 {134.7} {4,248)
1982 314.5 118.6 56.0 118.6 9.6 25.4 7.9 5.0 7.8 5.0 - - {(69.9) (2,205)
1983 - 55.6 64.4 64.2 52.3 25.0 15.2 4.5 1.3 = - 102.5 - -
1984 158.2 167.5 165.6 - - - - - - - - - - -
Ave:l.tag'o 229.5 146.5 126.0 M7.7 104.4 5).2 45.5 41.6 67.2 52.8 89.2 102.3 27.8 3,084
'(2} Pamarayan weir station (catchment Area = 1.451 kmzl
1975 90.1 75.4 67.8 162.6 145.8 88.7 122.8 178.8 370.0 120.6 157.0 489.5 172.7 5,446
1976 953.0 376.5 268.9 114.9 70.2 45.1 21.5 21.9 15.0 38.3 72.7 54.5 171.5 5,408
1977 157.3 120.1 164.6 191.6 129.7 83.7 31.9 14.4 5.2 13.0 34.8 29,5 80.5 2,533
1978 158.1 83.3 151.4 97.6 77.0  51.7 4i.9 76.3 81.0 29.2 - 2.4 83.6 2,636
1979 124.9 - 102.7 151.2 21.9 28.0 41,9 18.8 37.7 30.9 - 53.6 6l.1 1,927
1980 287.1 196 .4 58.5 76.3 121.5 100.2 78.8 95.0 33.5 17.0 61.7 148.5 116.2 3,665
1981 162.4 17e.9 ]..35.7 116.0 140.8 139.0 161.8 101.5 98.5 99.9 123.7 104.7 130.4 4,051
1982 277.4. 112.0 59.2 122.3 6‘;’.6 149.8 24.6 10.5 - - 80,0 62.5 86.6 2,693
1983 94.8 57.9 54.2 47.6 T4.3 26.8 4.3 12.8 15.5 = - - - -
Average 256.8 148.8 118..2 120.0 94.6 68.2 532.5 58.9 90.8 58.4 86.7 126.9 112.58 -
(3) Rangkasbitung Station (Catchment Arvea = 1.383 k:mz)
1969 - - - - - - - - - - 52.8 63.4 - -
19?0 73.6 201.1 211.1 223.2 143.9 132.2 0.2 30.5 (72.0} SL.7 113.5 208.5 129.3 4.078
197 177.7 263.9 166.1 91.2 - - - - - - 120.7 90.2 - -
1972 260.0 141.3 187.0 @€0.8 103.5 24.2 13.5 23.7 6.7 9.3 34.1 863.2 718.9 2,488
1973 166.4 1i0.8 139.0 172.8 188.8 105.9 48.5 63.6 124.8 109.0 101.0 130.9 121.9 3,#44
1974 169.5 143.3 149.7 115.4 127.5 58.2 5.6 91.0 184.1 96.1 80.9 88,2 115,7 3,649
1575 102.8 162.3 105.8 55.4 70.7 42.4 62.0 90.8 135.3 74.8 129.5 198.8 102.6 3,236
1976 281.0 99.6 129.9  94.9 &1.9 7.7 231.4 24.3 15.0 43.9 76.0 50.4 789.2 2,466
1977 {158.4) 110.9 155.7 144.4 (133.8) 73.% 29.8 21.8 15.5 (24.6) 27.4 46.5 {78.6} 2,473
1978 182.9 89.4 134.9 85.8 {70.0} (69.1) &61.1 831.5 1.9 78.8 24.6 9.4 {92.8) 2,927
1979 132.5 150.7 123.6 164.5% 63.6 40.4 44.6 26.4 32.7 33.1 %6.7 8l.0 82.5 2,602
1980 183.2 127.8 66.2 100.2 89.7 46.9 5.2 88.1 E3.3 69.7 96.0 124.9 94.4 2,977
1981 191.1  127.3 "142.5 106.7 123.2 149.7 127.8 920.1 108.2 103.3 (143.21(124.0) (128.1) 4,033
1932 237.0 87.7 45.2 84.6 59.8 25.8 21.3 8.9 6.0 15.7 84.8 103.4 65.0 2,047
1583 128.8 99.4 90.4 80.3 106.3 60.6 431.3 32.%5 33.5 64.0 147.6 (128.8) 84.6 2,668
1984 162.4 167.2 - - - - - - - - - - _ -
Average 175,2 138.8 142.1 114.3 103.3 74.4 52.5 51.9 68.8 59.5 93.2 99.3 96.4 3,033




RECORDED MONTHLY MEAN ‘DISCHARGE (2/2)

Table B-12
An i
Yoear Jan Feb Max  Apr May June July  Aug Sep Gct Nov Dec Average r-‘.u::ggff

(105m3)
{4) Kopomaja Station {Catchment Area = 304 kmz)
1969 + - - - - - - - - - 21,5 12.4 - -
1970 22.7 6.4 22.5 20.8 3.6 19.2 7.5 7.2 iB.3 1.5 28.8 14.3 20.4 643
1971 21.3 49,2 24.5 28.7 16,5 18.3 13.4 14.2 6.3 26.7 14.0 19.2 21.0 662
1972 61.9 31.5 48.5 27.3 32,6 9.7 2.3 7.7 1.6 4,7 12,4 25.9 22.2 - 700
1973 27.8 47.6 30.9 51.2 32.9 23.6 © 15.4 17.6 42.7 27.3 18.8 23.4 29.9 343
1974 49.2 32.3 23.3 29.4 35,3 17.0 15.5  22.9 B5.7 24.9 20.4 11.3 28.1 .BBS
1975 24.9 32.8 20.3 32.7 37.9 15.7 14.9 25.5 32.7 . 21.4 22.3 4.8 24.7 79
1976 83.1 29.0 28.8 252 19.2 10,6 4.3 8.6 6.1 19.7 22.4 11.9 22.4 706
1977 51.9 34.0 33.4 45.5 42.8 22.2 11.% 4.4 7.6 7.6 15.0 25.4 25.1 792
1978 37.4 18.2 32,9 20.4 12.5 13.1 12.9 14.5 26.2 21.6 18.2 i 20.2 20.7 653;
1979 35.8 24.4 26.8 32.3 15.3 15.4 17.4 14.5 11.4 18.0 47.6 17.8 23.1 728
1980 47.2 31.0 19.0 24.1 3.8 - - 16.5 28.1° 19.1 27.4 22.9 - -
1981 41.1 20.7 33.3 36.2 - - - - - - 19.2 36.8 - -
19282 48.9 - - - 22.8 10.0 2.4 1. 5.4 - - - -
1o83 - 20.7 20.7 19.4 20.7 B.3 3.6 6.2 15.1 23.1 .6 (14.2) -
1984 24.5 23.0 22.8 27.7 - - - - - - - - - -
Averaqge 41.2 3¢.8 27.7 30.1 27.8 ‘ 15.3 10.7 12.3 13.8 16.8 22,2 19.1 22.7 716
(5) Cileles Station ( Catchment Area = 216 km2 )
1978 - - - - 5.8 4.9 4.0 - 4.0 8.6 2.2 13.1 - -
1979 - - - - 7.1 5.3 5.5 1.9 4.0 3.6 15.1 1.3 - -
1980 33.6 - - - - - - - - - - 19.7 - -
1981 31.4 22.5 15.1 10.4 7.5 - - - 8.5 13.4 - - - -
1982 13.1 14.4 9.0 9.1 4.8 2.9 1.0 - 0.4 6.3 6.8 {6.4) -
1983 ;I.O.S 8.6 1.1 6.0 9.8 3.8 .3 0.2 0.8 3.8 2D.7 13.4 6.8 214
1984 18.0 16.1 25.2 20.6 19.0 - - - - - - - - -
Average 21.3 15.4 12.6 11.5 9.0 4.3 3.6 1.0 4.3 6.0 1z2.8 12.1 9.6 300
(6} Leuwidamar Station ( Catchment Area = 183 ka )
1980 19.7 14.2 6.3 20.7 17.3 4.8 9.6 13.1 - 18.2 . 11l.1 23.3 {14.5} -
1981 36.5 25.4 24.0 - - 30.4 - 22.5 29,9 38.1 4.7 28.3 - -
1982 32.1 2k.4 9.3 1r.2 6.7 13.2 1.8 2.1 2.7 11.9 21.9 11.4 360
1582 13.) 6.1 7.4 7.4 4.7 2.9 2. 1.5 L.1 5.3 17.6 9.6 6.6 208
1984 8.6 131.8 17.4 15.1 16.7 - - - - - - - - -
Average 22.0 16.2 12.9 13.6 1l.4 12.8 4.9 9.7 11.4 16.3 20.86 20.8_ 14.4 " 454
Remark: The figures in parenthesis contain some missing data.



Table B-13 CORRELATIVE COEFFICLENTS OF
MONTHLY MEAN_DISCHARGE

Gadeg Kopomaja Leuwidamar Cileles Rangkasbitung Pamarayan

Kiragilan 0.719 0.808 0.695 0.856 0.894 0.753
(7 (144) {41) ©{44) (144) (95)
Pamarayan 0.386 0.716 0.625 0.805 0.742
{7} (86) {39) {41) (93)
Rangkasbitung 0.803 0.765° 0.697 0.804
(10)  (143) (43) (46) -
Cileles 0.622 0.701 0,648
| (13) (42) (35)
Leuwidamar 0.192 0.704
(13) (36}
Kopomaja 0.879
(9}

Remark: The figures in parenthesis show the number of data used for

calculation.

B-42



- Table B--14

MEAN DAILY DISCHARGE OF 10-DAY

PERIOD AT RANGKASBITUNG (1/2)

Unit m3/s
Year period Jan Feb Maxr Apr May Jun Jul Aug Sep oct Nov Dec Min
1969 Barly - - - - - - - - - - 61,05 41.76
Middle - - - - - - - - - - 42.86 - 61.13 -
Late - - - ~ -~ - - - - - 54.48 85.18
1970 Early 83.24 280.18 145,76 129.67 1li2.52 126.4 80D.22 29.25 - 48.81 50.16 82.03
Middle 38.06 175.15 307.23 199.7 214.89 141.56 71.98 . 30,04 60.) 49,13 1158.84 244.10 -
Late 97.05 '134.68 182,93 340.31 107.82 128,53 115.90 32.15 83.94 S56.64 173,55 291,15
1871 Early 108,65 322.90 157.09 89,11 74.16 - - - - - 163.41 86.62
Middle 241,23 276,29 255.32 104.77 - - - - - 68.58 140.51 91.69 -
Late 182,82 174.86 93.30 T3.95 - - - 95.24 B80.78 217.93 58.24 92,09
1972 Early 369.4% 182.84 233.65 65,89 116.44 28. 30 18.51 16.36 6.. 76 3.1 32.15 - B1l.69
Middle 212.90 112 20 196.42 49.85 87.55 24,35 11.48 17.60 7.59 7.86 39,23 45.15 3.11
Late 202.58 127.60 135.41 126,55 106.20 19.75 10.76 34.37 5.83 16.24 30.87 80.85
1973 Early 186.20 113.06 95.2% 1%9.10 218.90 180,86 54.62 54.76 1l4.66 91.84 96,09 115.38
Middle 155.12 97.8 176.94 168.80 248.28 83 .66 49.52 83.96 B4.36 70.02 42,90 101.25 42.05
Late 158.57 124.29 144.13 190.60 107.44 53.32 42.05 53,05 175.30 160.0% 163.88 172.02
1974 Early 342,70 151.23 238.91 95.05 138.26 57.40 66 .41 80.09 173.10 129.90 41.49 149.62
HMiddle 190.14 132.04 97.16 180.00 172.20 45.29 87.85 95.39 234.20 92.89 123.92 66,26 41.49
lLate 49.74 147.33 116_‘45 71.02 76.99 71.78 44.77 96.80 145.00 68.18 74 .69 52.26
1975 Early. 102 .24 93.12 113.23 61.84 42.21 54.60 35.29 132.06 126.04 60,17 190.91 164.94
Middle 88.58 265.4 37.18 70.17 57.50 47.96 86.50 56,34 154.90 53.07 118,60 317.70 24.54
Late 116.91 119.78 125.2Q 34.09 108,52 24.54 82.27 84,63 124 .90 98.75 79.04 121.57
1976 Early 183.22 137.35 196.40 62.59 108.75 61.34 35.33 22,96 16.84 55.44 37.67 36.83
Middle 337.90 57.38 99.57 94 .04 49,51 34.13 .14.56 17.25 10.16 58.04 129.97 69.84 10.1l6
Late 318.18 " 104.43 97.05° 128.00 30.56 17.57 20.56 jz2.00 17.96 20.63 60.46 44.99
Remark: { )} covered the deficit from Kragiran



Table B-14

MEAN DAILY DISCHARGE OF l10-DAY

PERIOD AT RANGKASBITUNG (2/2)

3
Onit: m /s
Year Pericd Jan Feb Mar Apr May “Jun Jul hug Sep Qct Nov Dec Min
197 Early B8.03  92.80 237.8 172.95 {181.75) B9.09 44,52 14.93 9.99 21.30 36.69 34.78
Hiddle 105.26 120.81 80,78 1212.85 158.63 60.18 19.55 14.70 2E.72 {23.59) 21.22 42,34 9.99
late {270.62) 121.15 149,07 127.45 67.55 72,43 25.B1 34.59 1a.79 (28.49) 24.28 61.00
1978 Early 71.93 117.13 141,23 97.05 (113,91} (52.50) 58.18 82.43 10.05 60.91 136.29 73.24
HMiddle 142.41 50.90 141.61 43.93 (59.54) 53.89 55.00 93.07 52.36 66.38 115.40 64.93 38.05
Late j20.45% 1062.75 122,9F 116.51 (39,67} 91.04 69.17 75.8]1 93.39 106.31 38.05 131.85%
1979 Early 83.43 161.60 -135.29 201,80 93.89 67.56 31.84 21.93 23.50 42.17 Bi.Gt T72.64
Middle 173.54 110.97 120.69 137.50 34.48 35.91 80.44 35,85 34.64 20.82 134.79 60.64 17.84
late 139.75 186.84 115.71 154.30 62.5¢ 17.84 23.59 22,01 39.81 36.12 71.24 107.01
1980 Early 123.63 138.92 77.17 110.32 11l.57 66.50 37.72 80.58 B6.1 t2.14 85.40 15,75
Middle 229,10 154.27 72.01 98.95 80.16 38.44 58.74 154.94 104.64 87.41 109.98 92.77 34.12
Late 195.55 86,19 50.85 91.23 78.55 35.65 56.19 34.12 77.28 69.59 92.48 198.73
1981 Early 148.32 145.20 107.06 90.74 111.67 139.70 55.18 84.75 131.73 96.21 71.74  {92.21)
Middle - 247.90 113.21 175.16 116.38 174,32 212,20 124.34 75.75 106.04 61.29% (266.21) (77,19} 55.18
Late 178.36 122,71 145.00 113.06 87.27 97.16 197.02 108.07 86,92 147.96 (91.75) (195.59)
1982 Early 219.22 92.20 68.52 60.54 80.4 24.14 13.37 12.93 4.07 5.69 118.5% 4] .05
Middle 307.11 96.58 40.89 . 111.92 ¢« 59.71 36.79 8.86 7.71 7.65 16 .60 69,36 122.87 4,07
late 189.51 71.00 28.05 81,23 41.00 16.42 39.82 5.18 6.30 24 .08 66.42 142.60
1983 Early 134.20 87.21 100.36 105.24 21.02 74.44 39,17 37.12 26.60 313.47 127.03 (165.56)
Middle 165.80 114.61 78.95 65.54 103.30 75.96 33.81 40.62 32.94  60.98  97.51 (107.41) 20.86
Late 90.14 95.70 ©61.88 70.08 123.01 31.46 55.55 20.86 41.03  89.04 218.13 (1i9.44)
14984 Barly 230.90 161.22
Middle 133.20 165.47
Late 126.55 175.78
Remark: { } covered the deficit from Kragiran



‘fable B-15

ESTIMATED MEAN DAILY DISCHARSE OF 10-DAY

PERIOD AT KARIAN DAM SITE (1/5)

Year Period Jan Feb Mar Apr May Jun SJul . Aug Sep oot Nov Dee Min

1972 Barly 110.28 54.40  69.75 19.67  34.7 8.45 5.53 4.88 2.02 0.93 9.60 18.42
Middle 63.55 33.49 58.63 14.88 26.13 7.27 3.43 5.25 2.27 2.35 11,71 13.48 0.93
Late . 60.47 38.0p 40,42 37.78  31.70 5.90 3,21 10.26 1.74 4.85 9.22 24,13

1973 Early . 55.58 33.75 28.44 47.49 65.34 53.99 16.30 15,35 34.23 27.42  28.68 34.44
Middle 46,30 29.19 s52.82 50,39 74,11 24.97 14.78. 25.06  25.18 20,90 12.81 30,22 12,55
Bate 47.33 37.10 43.02 56.90 - 82.07 15,92 12.55- 15.84 52,33 47.78 48.92 51.35

r

1974 EBarly 102,30 45.14 71.31 28.37 41.27 17.13 12.82 23.91  51.67 38.78 12,39 44.65
Middle 56.76 39.42 29.00 53.73 51.40 13.55 26,22 28.47 69.91 27,73 36,99  19.78 12.39
Late 14.85 43.98 34,76 21.20 22.98 21.43 13.36 28.20 43,23 20.35 22.30 15.60

1975 Early 30.52 27.80 33.80 18.46 12,60 16.30 10.53° 39.42  37.62 17.96  56.99  49.24
Middle 26.44° 79.22  23.04 20.95 17.16 14.32 19.85 16.82 46.24 18,83 35.40 94.84 7,33
Late 34.63 35.76 37.37 10.1B8  32.39 7.33 24,56 25.26 37.28 29.48 23.59 36,29

1976 Early 54,69 41.00 58.63 18,68 32.46 18.31 10.55 6.85 . 5.03 16.55 11.24 10.99
Middle 100.87 17.13 29.72 28,07 14.78 10.19 4.35  5.15 3.03 17.33  38.80 - 20.85 3.03
Late 94.98 31,17 28.97 38,21 9.12 5.24 6,14 9.5 5.36 6.16 18,05 13.43

1577 Early 26.28 27.70 70.99 51.63 54.25  26.59 13.29  4.48 2.98 6.36 10.95 10.38
Middle " 31.42 36.06 24.11 39.66 47.35 17.96 5.84  4.39 6.48 7.04 6.33 12.64 2.98
Late ©{80.78) 36.16 44.50 38,05 20.16 21.62 7.70 10.33 4.42 8.50 7.25 18,21

1978 Early 21.47 34.96 42.16 28,97 34.00 15.67 17.37 '24.61 20.91 18.18  38.89  21.86
Middle 42.5% 15.19  42.27 13.11 17.77 19.07 16.42 27.78 15,63 19.82  34.45 19.38 1l.%
Late 95.66 30.67 36.69 34,78 11.84 27.18 20.65 22.63 27.88 31.73  11.36 39.36

1979 Farly 24.90 48.24 40.39 60.24 28.03 z0.17 9.50 6.55 7.01 12.59 25.09 . 21.68
Middle 51,80 33.13 36,03 42,05 10.29 10.72 24.01 1:0.70 10.34 6.20 40.24 18.10 5,33
Iate 41.72 55.77 34.54 46.06 18.66 5,33 7,04 6.57. 11.88 10.78  21.27 31.94

1980 Early 36.90 41r.47 23,04 32,93 33,30 19.85 11.26 24.05 25.70 15.56 25,49 22.61
Middle 68.39 46.05 21,50 29.54 23.93  11.47 17.53 46.25 31.24 26,09 32.83 27.69 10.19
Late §8.37 25.73 15.18 27.23 23.45 10.64 16,77 10.19 23.07 20.77 27.6) 59,32

1981 Barly 44.28 43,34  31.96 27.09 33.33 41.70 16,47 25.30 39.32 28.72 21.42  27.53
Middle 74.00- 33,79 52,29 34.74 52.04 63.3 37.12 22.81  31.65 iB.30  79.47 23.04 15.47
Late 53.24- 36.63 43.28 33,75 26.05 29.00 58.81. 32.26 25,95 44.17 27.39 58,39

1982 Early 65.44 27.52 20.45 18.07 24.00 7.21 3.99  3.86 1.21 1.70 35.40 12.25 _
Middle 91.68 28.83 12.21 33.41 17.82 10.96 2.64  2.30 2.28 4.96 20.70  36.62 1.2)
Late 56.57 21.19 8.37 24.25 12.24 4.90 11.89 1.84 1l.88 7.19 19.83 42,57

1983 Early 40.06 26.03 29.96 31.42 27.17  22.22 11.65 1i.08 7.94 11.78 37.92 47.93
Middle 49.49 34.21 23,57 19.56 30.84 22,67 10.09 12.13 3.83 18.20 29.11 32,06 6.23
Late 26.9% 28.57 27.43 20.92 36.72 9.39 16.58  6.23 12,25 26,58 65.11 35,65

1984 Early 68.93 48,13
Middle 38.76 49.319
Late 37.78 52.47




Table B-15

ESTTMATED MEAN DAILY DISCHARGE OF 10-DAY

PERIOD AT PAMARAYAN WEIR {2/5)

Year Priod Jan Feb Mar Apr May Jun Jul Rug Sep Oct Hov Dac Min

1972 = Early 378.78 186.84 239.55 67.55 119,38 29.01 18.98 16.77 6.93 3.19 32.96 63.25
Middle 218,28 115,03 201.38 5l.11  89.76 24.97 11.77 1B.04 7.78 8.06 40.22 46.29 3.19
tate 207.70 130.82 138.83 129.75 108.88 20.25 11.03 35.24 5.98 16.65 31.65 82.89

1973 Barly 190.90 115.92 . 97.68 163.12 224.43 185.43 56,00 56.14 117.56 94.16 98.52 118.29
Hiddle 159.04 100,27 181.41 173.0¢ 254.55 85.77 50,77 B86.08 86.49% 71,79 43,98 103.81 43.11
Late 162.58 127.43 147,77 195.41 110.15% 54.67 43.11 54,39 179,73 164.09 168.02 176.37

1974 Early -35_1.36 155.05 244.94 97,45 141.75 58.85 68.09 82,11 177.47 133.18 42.54 153.40
Middie 194.94 135.38 99.61 184.55 176.55 46.54 9007 97.8D 240,12 95,24 127.05 ©7.33 42.54
Late 5100 151.05 119.39 72.81 78.93 73.59 45.90 99.25 148.66 €9.90 76.58 53.58

1975 Early 104.82 '95.47 116.09 63.40 43.28 55.98 36.18 135.40 12922 61.69 195.73 169.11
Middle 90.82 272.10 79.13 71.94 58.95 49.17 68.18 57.76 158.8L 64.66 121.60 325.73 25.16
Late 118.94 122.81 128.36 34.95 111.26 25.16 84.35 86.77 128.05 101.24 8L.04 124.64

1975 Eariy ‘187.85 140,82 201.36 64.17 111;50 62.98 36.22 23.54 17.27 56.8¢ 38.62 37.76
Middle 346.44 58,83 102.09 96.42 50.76 34.99 14,93 17.69 10.42 59.51 133.25 71.60 10.42
Late 326.22 107.07 99.50 131.23 31.33 18.01 21.08 32.81 18.41 21.}5 61.99 46.13

1977 Early 90,25 95,14 243.8%1 177.32 186.34 91,34 45.64 15.31 10.24 21.84 37.62 35.66
Middle 107,92 123.86 B2.82 136.21 162.64 61.70 20.04 15.07 22.27 24.19 21.76 43.41 10.24
Late 277.46 124.21 152.84 130.67 69.26 74.26 26.46 35.46 15.16 29,21 24.89 62.54

1978 Early 73.75 120.09 144.80 99.50 116.79 53.83 59.65 84.51 7..82 652.45 133.58 75.09
Middie 146.00 52.15 145.19 45.04 61.04 65.50 56.39 95,42 53.68 68.06 118,32 66.57 39.01
Late 328.54 105.35 126.01 119.45 40.67 93.34 70.92 77.72 95.75 109.00 39,08 135.18

1979 EBarly 85.54 165.68 138.71 206,30 96.26. ©9.27 32.64 22,48 24.09 43.24 86.16 74.47
Middle 177.92 113.77 123.74 140.97 35,35 36.82 82.47 36.76 35.52 21.35 138.19 62.17 18.29
Late 143.28 191,56 118.63 158.20 64.08 18.29 24.19 22.57 40.82 37.03 73.04 109.71

1980 Early 126,75 142.43  79.12 113.11 114.3% 68.18% 38,67 82.62 88.27 53.46 87.56 17.66

© Middle 234.89 158.17 73.83 101.45 82.18 39.41 &0.22 158.85 107.28 89.62 112.76  95.11 34.98
" Late 200.49 88.37 52.13 93.53 80.53 36.55 57.61 34.98 79.23 71.35 94.82 203.75

1981 Early 152.07 148.87 109.76 93.03 114.49 143.23 56.57 86.89 135.06 98,64 73,55  94.54
Middle 254,16 116.07 179.58 119.32 178.72 217.56 127.48 77.66 108.72 62.84 272,93  79.14 '56.57
Late 182.87 125.81 148.66 115.92 89.47 99.61 2020p 110.80 89.12 151.70 94.07 200.53

1982 Early 224.76 94,53 70.25 62.07  82.43 24.75 13.71 13.26 4.17 5.83 121.59 42.09
Middle 314.87 92.02 41,92 114.75 61.22 37.63 9.08 7.90 7.84 17.02 71.11 125.77 4.17
iate 194.30 72.79 28.76 83.28 42.04 16.83 40.83 6,34 6.46 24.69 68.10 146.20

1983 . Early 137.59 89.41 102,90 107.90 93,32 76.32 40.16 38.06 27.27 40.47 130.24 164.62
Middle 169.99 117.51 20.9¢ 67.20 105,91 77.88 34.66 41l.65 33.77 &2.52 99.97 110.12 21.39
Late 92.42 98.12 94.20 7i.85 126.1l2 32,25 56.95 21.35 42,07 91.29 223.64 122.46

1984 Early 236.73 165.29
Middle 136.56 169.65
Late 129,75 180.22




Table B-15

 ESTIMANTED MEAN DAILY DISCHARGE OF 10-DAY

PERICD AT CILEWANG DAM SITE (3/5)

Year Period Jan Feb Mar ‘Apr May dun Jul Aug Se Oct Nov Dec Min

1972 Barly 29,59 14.60 18.72 5.28 9.33 2.27 i.48 1,31 0.54 0.25 2.58 4.94 _
Middie 17.05 8.99  15.73 3.99 7.01 1.95 0.92 1.41 0.61 0.63 3.14 3.62 0.25
Late 16.23 10.22  10.85  10.14 8,51 1.58 0.86 2.75 0.47 1.30 2.47 6.48

S 1973 Early 14.91 .06 7.63  12.74  17.53 14.49 4.38 4.39 9.18 7.36.  7.70 9.24
Migdle 12.43 7.83 14,17 13.52 19,89 6.70 3.97 6.73 6.76 5.61 3.44 8.11 3.37
Late 12,70 9.96 11.54 15.27 8.61 4.27  3.37 4.25 14.04 12.82 13,13 13.78

1974 Barly 27.45 12,11 19.14 7.61  11.07 4.60 5.32 6.42 13.87 10.40 3.32 11.98
Middle 15.23 10.58 7.78 14,42  13.79 3.64 7.04 7.64 18,76 7.44 9.93 5.3L 3.32
Late 3.98 11.80 9.33 5.69 6.17 5.75 3.59 7.75  ll.el 5.46 5.98 4.19

1975 Early 8.19 7.46 9.07 4.95 3.38 4.37 2.83 10,58 10.10 4.82 15.29 13.21
Middle 7.10 21.26 6.18 5.62 4.61 3.84 5.33 4.51 1z.41 5.05 9.50 25.45  1.97
Late 9.29 9.59  10.03 2.13 8.69 1.97 6.59 .6.78 10.00 7.91 6.33 9.74

1976 Early 14,68 11.00 1573 5.01 8.71 4.91 2.83 1.84 1.35 4.44 3.02 2.95
Middle 27.07 4.60 7.98 7.53 3.97 2.73 1.17 1.38 0.81 4.65 10.41 5.59 0.81
Late 25.49 8.36 7.17 10.25 2.45 1.41 1.65 2.56 1.44 1.65 4.84 3.60

1977 Early 7.05 7.43  19.05 13.85  14.56 7.14 3.57 1.20 0.80 1.7 2.94 2.79
Middle 8.43 9.68 6.47 10.64 32,71 4.82 1.57 1.18 L.74 1.89 1.70 3.39 0.80
Late 21.68 9.70  1:.94 10.21 5.41 5.80 2.07 2,77 1.18 2,28 1.94 4.89

1978 Barly 5.76 9.38  11.31 7.77 9.12 4.21 4.66 6.60 5.61 4.88  10.44 5.87
Middle 11.41 4.08  11.34 3.52 4.77 5.12 4.41 7.45 4.19 5.32 9.24 5.20 3.0%
Late 25.67 8.23 9.85 9.33 3.18 7.29 5.54 6.07 7.48 8.52 3.05 10.56

1979 Early &.68 12,94 10.84 16,16 7.52 5.41 2.55 1.76 1.88 3.38 6.73 5.82
Middle 13.90 8.89 9.67 1l.01 2,76 2.88 6.44 2.87 2.77 1.67 10.80 4.86 1.43
Late 11.19 19.97 9.27 12.36 5.01 -1.43 1.89 1.76 3.19 2.89 5.71 8.57

1980 Barly 9.50 11.13 6.18 8.84 8.94 5.33 3.02 6.45% 6,90 4.18 6.84 6.07
Middle 18.35 12.36 5.77 7.93 6.42 .08 4,71 12.41 8.38 7.00 6.8l 7.43  2..73
Late 15.66 6.90 4,07 7.31 6.29 2.86 4.50 2.73 6.19 5,57 7.41 15,92

1981 Early 11.88 11.63 8.58 7.27 8.94 11,19 4.42 6.79  10.5% 7.71 5.7 7.39
Middle 19.86 9.07  14.03 9.32  13.96 17.00 9.96 6.07 8.49 4.91  21.32 6.18 442
Late 14.29 9.83  11.61 9.06 6.99 7.78  15.78 8.66 6.96 11.85 7.35 15.67

1982 Early 17.56 7.39 5,49 4:85 6.44 1.91 1.07 1.04 0.33 0.45 9.50 . 3.29
Middle 24 .60 7.74 3.28 8.96 4.78 2,94 .71 0.62 0.6l 1.33 5.56 9.83 0,33
Late 15.18 5.69 2.25 6.51 3.28 1.32 3.19 0.50 0.50 1.93 5.32 11.42

1983 Early 10.75 6.99 8.04 8.43 7.29 5.96 314 2,97 2.13 "3.16 lo.as 12.86
Middie 13.28 9.18 6.32 5.25 8,27 6.08 2,71 3.25 2.64 4.88 7.81 8.60 .67
Late 7.22 7.67 7.36 5.61 9.85 2.52 4.45 1.67 3.29 7.13  17.47 9.57

1984 Eaxly 18.50 12.91
Middle 10,67 13.25
Late 10. %4 14.08

B-47



Table B-1%

ESTIMATED MEAN DALY DISCHARGE OF 10-DAY

PERIOD AT GADEG WEIR (4/5)

Year Pericd Jan Feb Mar Apr May Jun Jul Aug Sep Qct Nov bec Min

1972 Barly 35.56 17.60 322,49 6.34 11,21 2.72 1.78 1,57 0.65 0,30 3.00 5.94
Middle 20.45  10.80 18,91 4.80 8.43 2.34 1.10 1.69 0.73  0.76 3.78 4.35 0.30
Late 192,50  12.28 13,03 12.18  10.22 1.90 1.04 3.31 0.56  1.56 2.97 7.78

1973 Barly 17.92 . 10.88 .17 15.31 21,07 17.41 5.26 5.27 11,04 8.84 9.25 11,11
Middle 14.93 9.41 17.03 16.25 23.90 8.05 4.77 a.08 8.12 6.74 4.13 9.75 4.05
Late 15.26  11.96 13.87 1B.35 10.34 5.13 4.05 5.11 16.87 15.40 15.77 16.56

1974 Early 32,98 14,56 22.99 2.15 13.31 5.52 6.39 7.71 16.66 12.50 3.99 14,40
Middle 18.30 12,71 9.35 17.33 16.57 4.37 8.45 9.1a 22,54 8.94 11,93 6.38 3.99
Late 4.79 14.18 1L.21 6.84 7.41 6.91 4.31 5.32 13.96 6.56 7.19 5.03

1975 . Early 9.84 8.96  10.90 5.95 4.086 5.26 3.40 12.71 12.13 5.79 18.38 15.88
Middle 8.53 25.34 7.43 6.75 5.53 4.62 6.40 5.42 14.91 6.07 11.42 30,58 2.36
fate 11.17  11.53 12.05 3,28  10.45 2.36 7.92 8.15 12.02 9.50 7.61  11.70

1976 Barly 17.63 13,22 18.90 6.02 10,47 5.90 3.40 2.21 1.62 5.34 3.63 3.54
Middle 32.52 5,52 9.58 9.05 4.77 3.29 1.40 1.66 0.98 §$.5% 12,51 6.72 0.98
Late 30.62  10.05 9.34 12.32 2.94 1.69 1.98 3.08 1.73  1.39 5.82 4,33

1977 Barly 8.47° 8.93 © 22.89 16.65 17.49 8.57 4.29 1.44 0.96  2.05 3.53 3.35
Middle 16.13 1.63 7,78 1279 1527 5,79 L83 1.4l 2.09 2.27 2.04 4.08 0.9
Late 26.05 11,66 14.35 12,27 6.50 6.97 2.48 3.33 1.42  2.74 2.34 5.87

1978 Early 6.92 11.27 13.59 9.34 10.96 5.05 5.60 7.93 6.74 5.86 12.54 7.05
Middle 13.71 4,90 13.83 4,23 5.73 6.15 5.29 8.96 5.04  6.39 11.11 6.25 3.66
Late 30.84 9.89 11.83 11,21 3.82 8.76 6.66 7.30 8.99 10.23 3.66 12,69

1979 Early 8,03 ~15.55 13.02 19.42 9.04 6.50 3.06 2.1l 2.26 4.06 8.09 6.99
Middle 16.70 10.68 11.62 13.23 3.32 3.46 7.74 3.45 3.33  2.00 12.97 5.84 1.72
late 12,45 17.98 11.14 14.85 6.02 1.72 2.27 2.12 3.83 3.48 6.86 10.30

1980 Farly 11.%0 13.37 7.43  10.62 10.74 6,40 3.63 7.76 8.29 5.02 8.22 7.29
Middle 22.05 14.85 6.93 9.52 7.72 3.70 5.65 14.91 10.07 8,41 10.59 8.93 3.28
Late 18.82 8.30 4.89 8.78 7.56 3.43 5.41 3.28 7.44 ©.70 8.90 19.13

1981 Early 14.28  13.98 10.30 8.73 10.75 13.45 5.31 8.16 12.68 9.26 6.90 8.88
Middie 23.86 10.90 16.86 11.20 16.78 20.42 11.97 7.29 10.21 5.90 25.62 7.43 5.31
Late 17.17 11.81 13.96 10.88 8.40 -2.35 18.26 10.40 8.37 14.24 8.83 18.83

1982 Early 23.310 8.87 6.60 5.83 7.74 2.32 1.29 1.24 0.39 0.55 11.41 3.95
Middle 29.56 9.30 3,94 10.77 5.75 3.53*  0.85 0.74 0.74 1.60 6.68 11.81 0.39
Late 18.24 6.83 2.70 7.82 3.95 1.58 3.83 0.59 g.61  2.32 6.39  13.73

1983 Early 12.92 8.39 9.66 10.13 8.76 7.16 3.77 3.57 2.56 3.80 12.23  15.45
Middle 15.96 11,03 7.60 6.31 9.94 7.3 3.25 3.9l 3.7 5.87 9.39  10.34 2.01
Late 8.68 9.21 8.84 6,75 11.84 31.03 5.35 z2.01 3,95 8.57 2l.00 11.5¢

1984 Early 22.22 15.52
Middle 12.82  15.93
Late 12,18 16.92




Table B-15

BATIMATED MERAN DAILY DISCHARGE OF 10-DAY

PERIOD AT CICINTA WEIR (5/5)

Year Period Jan Feb Mar apr May Jun Jul Aug Sep Oct Nov Dec

1972 Early - 6.72 3.32 4.25 . - 1.20 2.12 0.51 0.34 0.30 0.12 0,06 0.58 1.12
Middle 3.87 2.04 3.57 0.91 1.59 0.44 0.21 - 0.32 0.14 0.14 0.7 0.82 0.06
Late 3.68 2.32 2.46 2.30 1.93 0.36 0.20 0.62 0.11 0,30 0.58 1.47

1973 Early 3.39 2.06 1.73 2.89 3.98 3.29 0.99 1.00 | 2.08 1.67 1.75 2.10
Middle z2.82 1.78 3.22 3,07 4.51 1.52 0.90 1.53 1.53 1.27 o.78 1.84 0.76
Late 2.88 2.26 2.62 3.47 1.95 0.97 0.76 0.96 3.19 2,91 2.93 3.13

1974 Early 6.23 2.75 4.34 1,73 2.51 1.04 1.21 1.48 3.15 2,36 0.75 2.12
Middle 3.46 2,40 1.77 3.27 3.13 0.83 1.60 1.73 4.26 1,69  2.2% 1.20 0.75
Iate 0.90 2.68 2.12 1.29 1.40 1,30 0.81 1.76 2.64 1.24  1.36 0.95

1975 Early 1.86 1.69 2.06 1,12 0.77 0.99 0.64 2,40 2.29 1.09  3.47 3.00
Middle 1.61 4.82 1.41 1.28°  1.05 0.87 1.21  1.02 2.82 1.15 2.16 5.78  0.45
Late 2.11 2.18 2.28 0.62 1.97 0.45 1.50 1.54 2.27 1,80 1.44 2,21

1976  EBarly 3.33 2.50 3.57 1.14 1.98 1,12 0.64 0.42 0.31 1.01 o.e8 0.67
Middle 6.34 1.04 1.81 1.71 0.90 0.62 0.26 0.31 0.18 1.06 2.36 1.27 6.8
Late 5.78 1.90 1.76 2.23 0.56 0.32 0.37  0.58 0.33 0.38  1.10 6.82

1977 Farly 1.60 1.69  4.32 3.14 3,30 1.62 0.81  0.27 0.18 0.39 0,67 0.63
Middle 1.91 2.20 1.47 2.42 2.88 1.09 0.36  0.27 0.39 0.43  0.39 0.7 0.8
late 4.92 2.20 2,71 2.32 1.23 1.32 0.47 6.83 0.27 0.52 0.44 1.11

1978 Early 1.31 2,13 2.57 1.76 2.07 0.95 1.06 .50 1.27 1.11  2.37 1.33
Middle 2.59 0.93 2.57 0.80 1.08 1.16 1.00  1.69 0.95 1.21  2.10 1.18  0.69
late 5.83 1.87 2.23 2,12 0.72 1.66 1.26 1.38 1.70 1.93 0,89 2.40

1979 Farly 1.52 2.94 2.46 3.67 1.71 1.23 0.58 0.40 0.43 0.77  1.53 1.32
Middle 2.15 2.02 2.19 2,50 0.63 0.65 1.46 0.65 0.62 0.38  2.45 1.10 ©0.32
Late 2.54 3.40 2.10 2.81 1.14 0.32 0.43 0,40 0.72 0.66 1,30 1.95

1980 Early 2.25 2.53 1.40 2.01 2.03 1.21 0.6 1.46 1.57 0.95 1.55 1.38
Hiddle 4.17 2.80 L.30 1.80 1.46 0.70 1,07 2.82 1.90 1.59 2.00 1.6 0,562
Late 3.56 3.57 0.92 1.66 1.43 0.65 1.02  0.62 1.40 1.27 1.68 3.61

1981 Early 2.70 2.64 1.95 1.65 2.03 2.54 1.00  1.54 2.39 .75 1.30 1.68
Mikdle 4.51 2.06  3.18 2.12 3.17 3.86 2,26 1.38 1.93 1.11  4.84 l.40 1.00
Late 3.24 2.23 2.64 2.06 1.59 1.77  3.58 1.8% 1.58 2.69  1.67 3.56

1982 Early 3.99 1.68  1.25 1.10 1.46 0.44 0.24  0.24 0.07 0.10  2.16 0.75
Hiddle 5.58 1,76 0.74 2.03 1.09 0.67 0.16 0,14 0.14 0.30  1.26 2.23 0.07
Late 3.45 1.29 0.51 1.48 0.75 0.30 0.72 0.11 0.11 0.44 1.21 2.59

1983 Early 2.44 1.59 1.82 1.91 1.65 1.35 0.71  0.67 0.48 0.72  2.31° 2.92
Hiddle 3.01 2,08 1.44 1.19 1.88 1.38 0.6l 0.74 0.60 1.1 1.77 1.9% 0.38
iate 1.64 1.74 1.67 1.27 2.24 0.57 1.01 0.38 0.75 1.62 3,97 2.17

1984 Early 4.20 2.93
Middle 2,42 3.01
Late 2.30 3.20




Table B~16

355-DAY DISCHARGE

3
Units: m /s

Kragilan Rangkasbitung
1970 11.3 -
1971 - -
1972 6.0 3.8
1973 21.8 34.6
1974 31.4 32,8
1975 7.4 24.0
1976 2.4 10.4
1977 2.4 10.6
1978 14.2 26.9
1979 - 14.5
1580 - 23.0
1981 - 43,3
1982 - 4.3
1983 - 17.2




Lab. No. : .FKA B4/1)3

Loc¢ation 1 ...

Table B-17 (1)

RESULT ON WATER QUALITY AMALYSES (DRY SEASON)

Results of Analyses
Substances Units -

5 6 7 8
PHISICAL
Temperature °C - = -
Colour Unit PtCo 25 15 15 20
Odour - - - =
Taste - - - i
Turbidity ppm Si0?2 325 115 270 120
Disolved solid Ppm 38 52 48 31
Conductivity umho /cm 54 78 6B 46
CHEMICAIL
PH 6.7 1.1 6.9 6.9
Calecium ( ca } ppm 6.6 7.3 6.6 4.4
Magnesium { Mg ) " 0.173 1.1 1.8 0.97.
Hardness 1.1 1.3 1.3 0.84
Sodium { Na ) " 2.3 4,5 3.0 2.1
Potasium (K. ) " 1.5 2.0 S 2.1 1.2
Nickel { Ni ) " ud ud ud ud
Iron { Fe ) " 2.1 1.5 2.6 1.2
Mangan { Mn ) " ud ud ud ugd
Copper ( Cu) " ud ud ud ud
Zink ( Zn ) " ud ud ud ud
Krom hexavalen { Cr ) " ud ud ud ud
Kadmium ( cd ) h ud ud ud ud
Mercury - ( Hg } " - - - -
Lead { Pb ) " ud ud ud ud
Cyanide { CN } ! - - - =
sulfide’ (S ) " - - - hnd
Fluoride {F ) " ud ud ud g
Chloride {c1l) " 3.8 3.3 3.0 3.5
Sulfate { 504) " 6.7 6.8 1.8 4.7
Amonia { NH4Z) " - - - -
Nitrat { §O3) " - - = -
Mitrit { MD2) " - — - -
Bikarbonat (HCO3) " 17 31 29 13
Petergent " - - - -
Phenolic Substances " - - - -
Grease and 01l " - - - -
Boron (B ) b ud ud ud ud
Permanganat number ppn KMnO4 - - - -
BAKTERIOLOGY
E. Coli MPN/100 ml - .= - -
% Na - 19 28 20 21
SAR 0.23 0.42 Q.27 0.23
RSC [¢] 0.04 0.01 4]
Note : ud :

undetectable

. Ciberang Karian

. Canal Kanan

5
‘6. Bd Pamarayan
7
8

B. Cibuereum

31-7-1984
1-8-1984

31-7-1984

B-51




Lab, No. : .BK3 84/113

Location : BANTEN..............
Table B-17 (2) RESULT ON WATER QUALITY ANALYSES (DRY SEASON)
Results of Analyses
Substances Units

1 2 3 4
PHYSICAL
Temperature e - - - -
Colour Unit PtCo 20 15 25 20
Ddour _ - - -
Taste - - - -
Turbidity ppm_S§iQ02 160 150 150 110
Disolved solid ppm 58 76 42 58
Conductivity umho /cm 90 110 65 BG
CHEMICAL
PH . 7.6 7.5 7.3 7.0
Calcium { Ca ) ppm 10 11 6.7 8.1
Magnesium ( Mg } " 1.2 2.9 2.0 1.1
Hardness 1.7 2.2 1.4 1.4
Sodium { ¥a ) " 5.1 5.6 2.5 5.4
Potasium (X ) " 2.5 1.9 1.7 2.1
Nickel { N1 ) " ud ud ud ud
Iron { Fe ) " 2.0 1.4 1.7 2.1
Mangan { Ma ) N ud ud ud ud
Copper { Cu) " ud ud, ud ud
Zink. { Zn ) " ud ud ud ud
Krom hexavalen { Cr } b ud ud ud ud
Kadmium { cd ) " ud ud ud ud
Mercury { Hg } " - — - -
Lead { Pb ) " ad ud ud ud
Cyanide { CN ) B — ~ - -
Sulfide (s ) v - - - ~
Fluoride {F ) " ud ud ud ud
Chloride (ci) v 3.8 3.5 3.1 3.8
Sulfate { 504) " 7.8 6.7 6.0 9.6
Amonia { NHd) " - - - -
Nitrat { NO3) " - - - -
Nitrit - { NO2) " - - - -
Bikarbonat {HCOQ3) " 36 49 25 31
Detergent Y - - - -
Phenolic Substances o _ _ _ —
Grease and 0il " - - - -
Boron - I (8 ) " 0.03 0.03 0.02 ud
Permanganat number ppm KXnO4 - - - -
BAKTERIOLOGY
E. Coli MEN/100 ml - - - -
% Na- 26 22 17 30
SAR 0.40 0.38 Q.22 Q.48
RSC 1] -~ 0.01 4] 0.01

Note : ud. : Undetectable

1. Ciujung Rangkasbitung 31-7-1984.

2. Ciujung sebelum pertemuan 31-7-1984.
31-7-1984,
31-7-1984,

3. Cisimeut Cirende
4. Canal Padaleman
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Lab. No.

¢ . PKA.84/140..........

LOCALION T .. iviarinncvnnicnanas

Table B-18 (1)

RESULT ON WATER QUALITY ANALYSES _ (WET SEASCH)

Results of Analyses
Substances Units

5 6 7 8
PHISICAL
Temperature °C - = - =
Colour Unit PtCo 15 15 20 i5
Odour . o - - -
Taste i L - bl
Turbidity ppm 5102 55 S0 200 - 65
bisolved solid ppm 106 58 96 48
Conductivity umhe /cin 166 82 128 61
CHEMICAL .
P . 7,4 7)3 71,2 T3
Calcium { ca) ppm 14 5:6 - 9.7 51
Magnaesium { Mg } " Ds4 LY 6:3 2,9
Hardness . 1Y 1,8 2,8 1,4
Sodium { Na ) v 6,9 2,4 3,9 2,0
Potasium { K ) " 2,8 1,7 31 1.4
Nickel { Ni ) " ud ud: Cwd 08
Iron ( Fe ) " 1,8 1,7 2,9 1.2
Mangan { Mn ) v 0,02 0D,M 0,02 0,02
Copper { Cu ) " ud ag ud wd
Zink { Zn) : 0,05 0,07 0,03 0,11
Krom hexavalen { Cr ) " ud g nd ud
Kadmium { cd) " ud ud ud ug
Hercury { Hg ) " - - - -
Lead { Pb } " ud ud ud | ud
Cyanide { CN ) " - - = -
Sulfide {S 1} " - ol - -
Fluoride (F )} - ud g ud ud
Chloride {cL) " 5,8 % 8 4,5 3,6
Sul fate { s04) l - 8,5 9,4 94 7,0
Amonia { NH4) " - - - -
Nitrat { NO3) " - - a -
itrit { NO2) n - - - -
Bikarkonat {HCO3) i 68 27 54 23
Detergent. i - - - ot
Phenolic Substances " - - - -
Grease and 0il " - . - =
Boron (B ) ! 0,03 e ud 0,04
Permanganat numbexr pprn KMnO4 - - - =
BAKTERFOLOGY ‘
E. Coli MPN/100 ml o - = -
% irE 20 3 KL} 17
SAR (0,40 0,18 0,24 0,18
RSC Q G 0 8]

Note : ud : Undetectable

5. Clujumg atas 10 - 10
6. Clsimeut
7. Canal serdarg $i- 10
8. Ciberaxrg

10

- 1984

- 10 - 1984
- 1984

10~ 10 = 1984




Lab, No. : .E’K".‘.B.‘i/i“
Location ; BARTEN

.....................

‘Pable B-18 (2)

RESULT O WATER QUALITY ANALYSES (WET SEASOM)
Results of Analyses
Substances Units

1 2 3 A
PHISICAL
Temperature - °C - - - -
Colour Unit PtCoc - 20 19 1% 15
Odour - - - -
Taste - - - -
Turbidity ppm 5102 480 40 120 112
Disclved solid ppm ) 35 T4 105 58
Conductivity umho/em 50 103 145 96
CHEMICAL
rH . T:3% 1.2 143 7.4
Calcium {ca ) ppm 4,0 9,6 12 8,5
Magnesium ( Mg ) " 1,6 3,8 5,7 3,5
Hardness 0,92 2,2 3,0 2,0
Sodium { Na ) " 1,9 4.4 6,9 5,2
Potasium (K ) N 1,71 1,9 2,8 2,0
Nickel ( Ni ) " ud ud ud uw
Iron { Fe ) " 2.1 i s 1,9 2,2
Mangan ( Mn ) " 0.01 0,01 0,0 0,02
Coppex ( Cu ) " ud ud ud u
Zink ( 2n ) " 0,06 0,05 0,03 0,04
Krom hexavalen { Cr ) " ud ud ud ud
Kadmium { cd ) " ud ud ud ud
Mercury { Hg ) " - - - -
Lead { Pb } " ud ud ud ud
Cyanide {CH ) " - - - -
sulfide {5 ) " - - - -
Fluoride (F ) u ud ud ud vd”
Chloxride (Cl} " 3.5 4.5 545 4,3
Sul fate { 504) " 1,9 6,0 T3 Ts1
Amonia { NH4) " - — - -
Nitrat ( NO3) " - - - -
Nitrit { NO2Z2} " - - - -
Bikarbonat {HCO3) " 12 46 b4 40
Detergent " - - - -
Phenolic Substances " - - - -
Grease and Qil ™ - - - =
Horon {B ) " 0,04 0,03 0,03 0,01
Permanganat number PP KMnO4 - - - -
' BAKTERIOLOGY
E. Coli MPN /100 ml - - - -
iE 18 19 21 __16
SAR U, 20 0,30 G, 41 0,23
RSC 0 i [9] [4] [1]

Hote : ud: undetectable

7. Cibeureum 10-10-1984

2. Pamzrayanm 11=-10-1984

3. Ciujumg Ramgkasbitumg 10 ~ 10 — 1984
4, Canal Kanan 14 -~ 10 - 1984
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Table B-~19

RESULTS OF ANALYSIS FOR PHISICAL

RIVER BED MATEREAL

Sampling Specific Water Cohtent _ .
B ; River Gravitg Ratio Porosity Void Ratio
{gr/cm”) (%)
Cs 1 Cisimeut 2,69 20,46 0.538 0.350
cs - 2 " 2.69 26,10 0,699 0,411
CB - 1 Ciberang 2,81 14.75 0.422 0.297
CB - 2 .o 2,72 14,95 0.408 0,29?
CB ~ 3 " 2.69 27.48 0.726 0,421
CU - 1  Ciujung 2.73 23.98 0.655 0.396
cU - 2 " 2,75 25,32 0.688 0.408
cu - 3 " 2.74 21.45 0.575 0.365
cu - 4 " 2.69 13.23 0.450 0,259
cu - 5 " 2.68 11.34 0.295 0.228
cu - 6 " 2.64 16.35 0,422 0,297
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1. INTRODUCTION

1.1 Purpose of Survey

The purpose of the survey is to understand engineering geology
and stratigraphy of the study area. The field work was carried ocut for

five months from the middle of July to the middle of December 1984.

The geological data and information collected for the study consist
of compréhehsive engineering study repbrts, photographs of drilling core
.samples, dfilling logs, driliing core saﬁples, records of seismic '
survey, records of permeability test, énd drawings. Inventory of these

information referred in the report are shown in the list of references.

The drilling work was carried out by the local contractors in
cooperation with JICA Team's expert. The drilling work consists of
core drilling, standard penetration test and field permeability test.
Seismic exploration was also performed to grasp the main features of
the unconsolidated deposits and weathered layer and measurement of
from surface down fresh rock and also to assess a scale of hardness

of rock.

1.2 Previous Geological Investigation

Geclogical investigation of the Karian dam site was made in 1982
about 500 m upstream from the present dam site by DGWRD. In the same
year, the JICA Master Plén Study Team investigated the downstream
reach and selected the present dam site judging from the topographical

and geological viewpoints.



At the Karlan dam site and on the trans~ba51n tunnel route, the
initial geologlcal 1nvest1gatlon was carried out by 11 bore holes by
the local contractor in 1982, Subsequent drllllng programs of Cilawang
dam site and trans-basin tunnel route, Gadeg diversion works and two
quarry sites were undertaken by the Bina., Program Jen. Pengairan in
1983 and 1984 (Ref. 1-7. and 9). These programs included 57 core
borings, the depths of which ranged from 13 m to 60 m. The core from
all the drill holes was logged. - A summaryof existiﬁg core boring and
seismic surveys are shown in Table C-Ll. The locations of existing core

borings are shown on the each geologic map of the dam site.

The seismic_survey works were made at the Karian dém gite and on
the Ciuyah trans-basin tunnel route in 1982 and 1983 to supplement
drilling information by boring core. These survey works consistedlof
15 survey lines and 4,788 m long in total. The‘locations of existing
seisﬁic survey works are shown on the geologic map of the respective

site.



2. SURVEY WORKS

2.1 Field Reconnaissance

2.1.1 CGeneral Geology

The geclogy of the project area consists of the alluvial
of;Holocene, terrace deposit of Pleistocene, tuffaceous sedimentary rocks
of Pliocene to Miocene, and southern volcanics of Miocene. The general
geological condition in and around the project area is shown on Figure
Cc~1l (Ref. 8), and the stratlgraphy of the project area is shown in

Table C-2.

- The sedimentary formations of Miocene to Pleisﬁocene are divided
into several_fofmations which are superposed monoclinically from south to
north and from lower to upper horizons in orxder. ,They are mainly
Lomposed of fine to coarse tuffaceous sandstone and pumice tuffs with
interbedding of lapllll tuffs whlch belong to the Genteng Formation of
Pliocene in the project area. The southern volcanlc mountains were
formed by basalt, volcanic breccia {G.Alung) and andesite (G. Guradoqg,

G. Sendi}, which are erupted and/or intruded along the faulting zones
in Miocene. In general, beddings are dipping in low angles and gently
folded. Most of Llineaments and fault lines with NW-SE trend and NE-SW

trend are marked on aerial photographs.

The geology clarified by surface geological mapping, core drilling

and seismic survey result is summarized as follows:

{1} . Gentenyg gormation

The Genteng Formation consists of tuffaceous sedimentary facies,
which are composed of sandstone, pumice tuff, lapilli tuff, welded tuff,
claystone, and conglomerate. The outcrops of the Genteny Formation are
obseryed at several places at the river side of the Ciberang river and
the Cibeureum river. The Centeng Formation occupies the most part of

the project area. This formation belongs tc Pliocene age of
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