Table ~ 2.11 Rice Paddies and Volume Produced

Kecamatan Rice Paddies Production Productionsha
(ha) {ton) {ton/ha)
Singaparna 4,021 22,720 5.65
Leuwisari 7,403 43,051 5.82
Indihiang 3,073 16,643 5.42
Cipedes 1,122 6,114 5.45
Cihideung 360 1,944 5.40
Tawang 401 2,214 5.52
Total 16,380 92,686 . 5.66

Source; "Tasikmalaya dadlam Angka 1986"
Kantor Statistik Kabupaten Tasikmalaya

Note : Production measured by Gabah Kering

2.2.5 Damage from the Eruption

The damage from the 1982 eruption of Mt. Galunggung can be divided up
into direct damage from the eruption (the primary disaster), and damage
occurring from mud flow caused by mixtures of rain and deposited sediment (the

secondary disaster). There is also damage from flooding.

As shown in Table -~ 2.12, the total amount of damage to Kabupaten
Tasikmalaya was $2 billion Rp., There was an additional 19 billion Rp worth of
damage to neighboring Kaputen Garut, and 4 billion Rp to Kaputen Ciamis. The

total then amounts te 75 billion Rp.

Table - 2.12 shows the amount of direct damage from the eruption,
Tabel - 2,13 shows the expenses of indirect damage resulting from the
eruption. This includes the erection of temporary housing, food supplies and

loss of government and other income.

In judging the damaged area, this amount is approximately egqual to the

damage of the study area.
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fable - 2.12 Damage to Kabupaten Tasikmalaya from the Mt, Galunggung Eruption

—

Sector Item Quantities  Amount of Damage
Social Sector Elementary School 231 3,359.7
High School 3 27.0
Mosgue 103 141.4
Islamic School 116 45,2
Islamic College 21 S 13.0
Public Health Center 10 21.4
Public Utilities 189 12.0
House 7,740 4,199,2
Suk Total 7.818.9
Economic Sector Agriculture - 18,141.0
Plantation - 3,645.8
Forestry - 11,761.7
Fishery - 2,664,2
Livestock - 1,713.8
Commercial - 232.6
Industry - 195.2
Reoad, Bridge, Irrigation Cha - 3,372.6
Sub Total - 42,727.3
General Sector Loss of Goverument Income - 1,641.7
Government - 110.5
Sub Total - 1,752.2
Grand Total - 52,208.4

Source; LAPORAN BEHCANA ALAM GUNUNG AP1I GALUNGGUNG SERTA USAHA
PENANGGULANGANYA SEJAK 5 APRIL 1982 S/D SEPTEMBER 1987 DI KABPATEN DT
Y1 TASIKMALAYA
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.Table ~ 2,13  1indirect Damage Expenses

Item Description Amount of Cost

(103Rrp)
e ' 1) Temporary Housing (251)
Construction 2) Ritchen (66) 310 215
- of Témporary Housing 3) Bath room (123) *
4} Excrement pool (162)
' Distribution .
Distribution - ' ' :
ot Monoy - 1,614,678
' Reh&biliﬁét;on Cost,
Voluntary Rescue _
" Activities Cost, etc. a ' 68,000
"Total . _ 2,943,601

‘As cénibéISEGﬁ in Table ~ 2.13, the total amount of indirect damage is

estimated at apprOXimately 2.9 millien Rp.
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2.3 The Eruption of Mt Galunggung

Previous to the 1982 eruption, there have been threeé sruptions of

Mt. Galunggung which have been preserved by history.

The oldest was in 1822 when it is said that 4,000 people died in a
Lahar. In the 1984 eruptiom. approximately 50 villages were destroyed, but no
deaths are reportéd. The third occurred in 1918, but the extent of the

eruption was small, (See Table - 2.14)

The 1982 eruption began April and;continued on for ‘nine :months until
January of the next year. There were over sixtj'major eruptiéhsrdhring that
period,'and small scale eruptions numbered over three hundred. “The.period of
volcanic activity on the previous three occasions was one, two and fourteen
days respectively, making a long period of activity oné of'thé féétors

characterizing this eruption.

The volcanic‘aCFivities between April 1982 and January 1983 have been

arranged as follows,

- 20 -



-abeurep sTqEroszdde Of

TAOUNN

*pPaIINDDO
83uepIy S9N ON

pabiaua
{tpep bumn)) swop
vART ® ‘xageT siep a8yl

‘9S2UADTIYY WT wd T ATmO
y3te adoTs umisigesyinos Yyl
uo payTWTT LxaA Ses TIRI USY

00322
8T6T ‘L Arnp

paTP weumy ON

‘pafoirjgep AToIrIUS
seM swop vART ¥

*ZZYT FO °s0U3 .03
IRTTWIS ‘103095 35ed
YINOS DYZ UT 25IANCD

IeATI ay3 ‘butmord

PeIINDoC 23UBPAY IINN ON

*adors bunbbuntesn

WO W T - WD §*Q Sem

TTRI yse uo mwmnxUMaw auL

*OuBdTOA 9YI FO pmmm
u¥ gg pue QO swos aeflueg pue
eleTeuyTsey TO TI@J USY

mvnooum.mﬂﬂv
$63T “61-9T I8GOID0

{3sITF OY4L)

$69T ‘LT 31990300

*sajuapay saany
Aq poTTT® Ar3soum
‘SeATT uweumy TT0¥
peoDxa 03 POjRWI}Se
2I2M '§3TITENSED TEIOL

*eoge
STY3 POILISBRAID
puR 103288 Jges

| Y3anos 3yl WI 95IN0D

‘20ATI Sy BUTMOTI

ITUMREI 8

pue werefueqr) °S

oyl buore .um OT

0 D0TRISTR mnMHHmbﬂuH

.ummm aums a9yl ur
vmmOﬁmbmu IS7eT aWop RAGT Y

.ommuﬁo>_
543 0 nuﬁOm pue 3sed Wy op .
S IpJ. S ©aIe .5YI pagey -

- -FRAID PUR ‘SI3JSW PURSNOY]

{eXsAsS 03 ISOI TUMTOD yse sy

pasead g 003LT

Y 00:%T
pue ¥ Q0ifT U3IMIIY
zzZ8T

“g X9qOIV0 .

syaewsy

sxeqeq

| 8397USpaAY 9NN

TTRd WSY MOTI BaRT

‘woT3dnig Jo o32q

.mnwmmﬂﬁamw..uz 3o paonay woradnig

L'z - OTURL.

- 30 -



April 5, 1982 (eafly-mofning):
First time, Nuée Ardente occurxed.
April.B: _
Second time, same size eruption. Larger Fuée Atdente QcCu:red.
April 20, 21:
Small scale eruptions.
April 25, May 6, 131
Eruptions along the lines of the first two.
May 17: | :
The largest eruption, continues for 3 days. (Foliqwing ﬁhis eruption,
eruption periods become longer, e&éntually close to“a ﬁéek;) '
July 28: o | . | _
Ejected materials change around the time of this etuption'from-ash'to
rough granules of volcanic and lava. ' '
August to November 1982:
' Repeated smaller scale eruptions.
December: |
Begins to wind down,
January 1983:

Volcanic activity ends.

The generation of mud £low on the April 1482 eruptions and its flow

conditions during the process of volcanic activities are shown in Fig. 2.7.

e

GALUNGGURO GALVHAGUNG GALUHQOUNS ) 'um.u-us‘wuﬁ

April 7,1982 April 8,1982 April 13,1982. Ap?ril?z's,lys"é

Fig. - 2.7 Generation of Mud Flow from the Apfil”lyaz
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The occurrence of mud flow from the April 1982 eruptions and its flow

conditions during the process of volcanic activities are found in Fig. 2.7.

Heavy rains, after three days the first large eruption occurred, caused
mud flow at the water source of the Cibanjaran river. Eventually mud flow
also began to be occurred in the S, Cikunir, and the flood accumulation of
sediment caused both rivers to form the same flood area. By the 28th of April
the mud flow in the Cibanjaran was flowing along the left bank., Part of it
entered the S. Coloseh, which flows through the city of Tasikmalaya.

In Fig. 2.8 is shown the flowing range of lave flow and accumulate
condition of ladu deposits and the mud flow occurred at the time of the

eruption.

LEGEND

LABY DEZOSIT

LANAR BEFOSIT

o—sa OYKES  Lumnd SANO POCYET
s

RIVERS L p  CHECK DAMS
T EARIGATION SYFTEM

so IRRIGATION STAUCTURE

———  MAIH RDADS
s UNPAYED ROADS

IHNTAKE CIKUNTER]

‘} soTa i
ﬂk-—t—\ ‘c
ALREALATE ¢

. Cilunten 1t
~\__/__/\/-1°) =

Fig. - 2.8 Range of Ladu Deposits and Lahar Deposits
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3. Disaster Prevention Plan

In consideration of assuned damage conditions and the frequency of
disasters, the disaster prevention plan for Mt. Galunggung is divided up into
plans concerning the runoff basin on the southeast slope, and plans concerning

the crater lake. (See Fig. - 3.1)

Damage by
Sedimentation
Disaster Prevention Plans
in Southeastern Slope Basin
{Sediment Control Plans)
Damage by
N 1) 8. Cikunir Area Flooding
Disaster .
Prevention 2) S. Ciloseh Area
Plans 3) Southern Slope Area
Damage by
Destruction
Disaster Prevention of Crater Wall
Plans in Crater Lake

of Mt. Galunggung

Damage from
Boiling Water
Overflows
Caused

by Eruptions

Fig. -~ 3.1 Division of Disaster Prevention
Plans and Assumed Damage
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The disaster prevention plans for the runof f basan on the southaast
slope are to prevent sedimentation damage from further removement of the
sediment of the sediment accumulated on the mountainside and along the rivers

from the eruption. of Mt, Galunggung in 1982 They are also to prevent flood

damage-.

The disaster prevemtion plans for the crater lake are to prevent the
destruction of the crater wall and damage from the accompanying mud flow.
They are furthermore to prevent damage from hot water sPraying caused by

eruptions.

While it is possible to. grasp the size and'freguency 6f damage on the
southeast slope runoff basin Erom the amount of sediment and flooding, the.
damage caused by destruction of crater wall and hot water sprayinq on-the
crater lake caused by hot water spraying is impossible’ to estimate, The fact
that it is impossible to know the location and extent of ruptu:és makes it
difficalt to grasp the size and frequency of damage. For these'reasons the
southeast slope runoff basin and the crater lake were treated separately in

disaster prevention plan studies.

Also, in anticipation of this studf of aisaster prevention plams, a
review was made of the Existing Basic Plan which had been prepared by the

government of Indonesia.

The sedimentation conditions, runoff conditions, preiect
characteristics and project location were all taken into account for the
southeast slope runoff basin and the area was divided further into the

following three areas. (See Fig. - 3.2)

1} 8. Cikupir - 8. Cibanjaran Area

(Referred to below as the "S., Cikunir Area.")

2) 8. Ciloseh - 8, Cimampang Area
(Referred to blow as the "S. Ciloseh Area.")

3) The area on the south slope of Mt. Galunggung west of S. Cianda.
(Referred to below as the "South Slope Area.") '
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Found below are the results of disaster prevention plan studies for thg
three areas above and the crater lake. As the plans for the southeastern
basin include suppression and control of sediment. yield and runoff, study was

pursued under the title “Sedimentation Control Plans" rather than “Disaster

Prevention Plans.™
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3.1 Review of the Existing Basic Plan
3.1.1 Outline
(1) Circumstances Surrounding the Preparation of the Existing Basic Plan

The Indqnesianruinistry of Public Works began constructing embankments
and sandpockets in the upper reaches of §. Cibanjaran as part of its emergency
disaster recoverynmeasures following the eruption of Mt. Galungqung in April

1982,

The reduction of volcanic activities brought about the opening of
Mt. Galungqung Project Office in September of 1982. This allowed recovery
projects for the"rivers;damaged by the eruption ‘and emergency disaster
preventionfpfojeCts to be administered under the direct control of the

HiniStry-of Public Works.

Along with the emergency construction, the Directorate of Rivers, of
‘the Ministry of Public Works, prepared a tesntative basic plan for disaster
‘prevention known as “Perencanaan Menyeluruh Daerah Bencana Gunung Galunggung"

(referred to beélow as the “Existing Basic Plan.")

The'fuhdamental pelicies for disaster prevention in the Ezisting Basic
Plén ére.télprétect'houses and viliages, irrigation facilities and other
~féciliﬁie32formiﬁg”the bésis for society, and agriculture in proportion to the
size,df the mud flow. The fundamental policy for deéling with mud flow was to
disperse sediment as quickly ag possible with no damage to the surrounding

villages. Details of the policy are found below.

1) Coatrol of the course of mud flow.

L2)y Sﬁpp#eésien:of mud flow generation in areas of sediment yield.
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3}
4)

5)

Temporary storage of mud f£flow,
Control of runoff sediment according to the sediment transport

capability of the river in the lower reachaa.

Maintenance of riverbed gradients.

In order to realize these policies it was decided to construct check

dams, sandpockets and consolidation dams.

In accordance with plans, construction was immediately begun by the Mt,

Galunggung Project Office,

(2) Details of the Existing Basic Plan

The report on the Existing Basic Plan is made up of the following seven

items.

1)
2)
3)
4}
5)
6)
7)

Status of earthquakes and volcanic acﬁivity at Mt. Galﬁnggung.
Distribution of volcanic ejected materials. '

Danger areas.

Social and economic problems. _

Hydrology, countermeasures for the prevention of lahar.

Ways to pursue disaster prevention policies.

Various plans for disaster prevention .

Items concerning disaster prevention plans are explained below.

3.1.2 Detalls of the Existing Plan

{1) Danger Areas

Danger areas, including those .which could be axpectad to be damaged by

an eruption of Mt. Galunggung, were specified by the Directorate of

Volcanology in 1967. They may be shown in Fig., - 3.3,
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The danger areas may be divided up as follows.,

1} Evacnation Areas

Areas which can expect to receive direct damage from volcanic eruptions

and lahar, and which should be evacuated in emergencies.
2) Warning Areas

Areas for which flood (ban}ir) damage can be expected due to rains,

These areas should also be gvacuated in emergencies.
(2) Fundamental Policies of the Disaster Prevention Plan

The fundamental policies of the disaster prevention plans in the

existing basic plan are summarized below.

1) Stabilization of river channels with embankment work, spur dikes

and consolidation dams in order to prevent sediment inundation,

2) Suppression of sediment runoff with consolidation dams in river

channels in which unstable materials have accunulated,
3) Temporary control of sediment runoff with sandpocket and check dGams.

4) Copntrol of sediment runoff by using the sediment tramnsport

capability of lower reach river channels,
5} Prevention of river channel erosion with check dams.
(3) Plans to Implement the Disaster Prevention Flansg
after the eruption in April 1982 a number of disaster prevention
facilities were erected by the Ministry of Public Works, including facilities

to excavate and transport to the Jakarta area the sediment accumulated in the

sandpocket.
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The disaster prevention plans proposed by the Ministry of Public Works
have been divided up into the following four stages.

Stage 1: Emergency Works

: WOrk was performed on-an emergency basis to prevent or lessen damage

3from the lahar,
'Stage-Z; Short Term Program

‘The second stage consists of projects to have been completed after

October 1982 and before the rainy season.
Stage 3: Middle Term Program

The Middle Term'program consisted of projects to be implemented in the

post-eruption rainy season, between November 1982 and May 1983.
Stage 4: Long Term Program

The Long Term Program is the final stage of the disaster prevention

plans.:-ﬂo'particular period has been set..

Tha dlsaster preventzon plans in the Existing Basic Plan consists of

the follow;ng, taklng into account the plans discussed above.

1) .Improvement and strengthening of existing disaster prevention

facilities.
2} Construction of disaster prevention facilities.

‘The disaster prevention facilities planned and constructed under the

Existing Basic Plan have been compiled in Fig. - 3.4.

The.disasterEPfevention'facilities were composed of the check dams,

cons&lidétion dams, dikes and sandpocket.
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(4) Establisbment of an Evacuation Warning System

It is possible to prevent injury to the inhabitants due to mud flow

with an evacuation warning system and a system to transmit the information.

1t will be necessary for local governments to take the responsibility for

using this system to establish a system by which information can be made known

to residents. 'This means that local governments need to establish ties with

the Ministry of Public Works and other ralated institutions to form an

organization that will issue evacuation warnings.

. (5) - Other Ideas in the Disaster Prevention Plans

) ihe”féllowing other ideas were proposed in the disaster preventions

plans with respect to the alternative plans.

1y

2)

3)

A short cut channel connecting S. Ciloseh and 8. Citanduy

‘The purpose of this idea is to protect Tasikmalaya by digging a

short cut channel that would jein 8. Ciloseh and §. Citanduy.

However, this idea has several problems, including construction

costs, increased sediment running into S, Citanduy and land

acqguisition.
Construction of a waterway for sediment transportation

The construction of a new waterway next to the river channel for
the transportation of sediment. This idea was proposed as a way to
use the sediment transportation capacity of the river channel to

transport sediment speedily from the Mt. Galuanggung area. However,

- theras are various problems with the idea, including the small

sediment transportation capability of the lower reaches, the
increase of flood areas along the waterway, construction costs and

land acquisition.

ﬁTranSportation of sediment in the sandpocket for use as aggregate

'This idea wou;d“give and assure control capacity, and allow
accumulated sediment to be used as aggregate in the Jakarta area,

'which is prédicted to have an increased demand for aggregate.

e &3 -



The following conditions will be necessary to bhe fulfilled if this

is to be realized:

A, Continuwed excavation, sxtraction and transportation from the
sandpocket area.
B, Road improvements and construction,

C. Control of road traffic by local public bodies.
3.1.3 Review of the Existing Basic Plan

Preceding the examination of the disaster prevention plam, the Existing
Basic Plan was reviewed. The comparative results of the Existing Basic Plan

and the disaster prevention plans from this study are shown in Table - 3.1,

The Existing Basic Plan shown in Table - 3.1 was the emergency plan for
the 1982 eruption. Design volumes {(design runoff sediment volume, design
control sediment volume, etc.)} for the facilities planning were not
established. In this study,vthese design volumes are based on existing data
and field reconnaissance and there are fundamental differemces. Although this
Basic Plan was prepared from insufficient data directly after a disaster, it

was judged to be pertinent for countermeasure works.
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fable - 3.1

Comparison of the Existing Basic Plan

with the Pr0posed Disaster Prevention Plan

fbjestives

A lténs

teisting Basic Plaa

Proposed Disaster Frevantlon Plan

~;To pretect the dangerous area from the

~iahar disaster after the eruprion in 1982

-:To protect the disaster prevention area fros the
Lahar disaster and Banjir disaster due to removing of
the diposited sedimeat after the eruption in 1982

-3To protect the disaster prevention area {rom the
Lahar disaster and Banjir disaster dve to overflowing of
the storage water in the crater lake

Disaster Prevention Area

-8, Cikupang Area

-8, Cilosel Area
=38, Cikunit Area
=18 Cisaruni Area .y .

}Soukhern slope Area
=33, Cimerah Area . .

-18.Cileseh Avea
-:5. Cikunir Area incleded Crater Like Area
-3$, Cisaruni Ares
-:5. Cikupang Area

} Southern Slope Area
=5, Cimerah Ares . -

yagnitude of Plan

Not discussed

-:50 years retucn period

Reference Point

“Not established

7 reference points and 4 sub refefence points are established

the pian

sediment Volume dealt With

Yot discussed

384, 000 m/10years
~ (Design contru! sediment voluze
=-1,969, 000 m'/flood)
6, 141,000 m'/10years
134,000 m'/fiood
46,000 m'/{leod
. 534,000 m/flcod

$. Ciloseh ‘Area

. Cikuniv Area
'8, Cisaruni Area
§. Cikupang Arca
S, Cimerah Area

Sedizent Coatrol Systen

| s.Citoset Ares; _
-3 Storage of sediment by check dams and sand .

pockets
2y Stabilizatien of riverbed by consolidalion

i dams

S Ciloseh Ares;
-; Storage of sediment by sandpockets with check daas

S, Cikunit Area;
~; Storage of sediment by check dams and sand-
puckets

Stab;l:zat;on of river bed by consolidation
dams

S.Cikunir Area;

s Stlorage of sediment by sandpackets with check dans

-1 Stabilization of river caurse by consolidation dams
,groynes and révetdent works

Southern Slope.Area;
- Sturage of sediuent by check daas
i Preventicn of sediment flocding by dikes

Southern. Siope Area;
; Storage of sediment by check dams

Facility fiame of Atea S.Citoseh Areat$.Cikunir Area | Southern $lope | S Ciloseh Area | S, Cikenir Area | Southen $lope | Crater lake
Kind of Facility Area Area Area
Dike J(9sites B(f)sites *']  3(Jsites 5(5)sites 4(d)sites I(Psites -
Check dam 5{funits '. Junits T(iunits Suaits Gunits 2t {}units -
Overf low _ - 1unit - - — — -
Consolidation daa Lenit . 1 vaut ] ait - funut - -
Groyne ?sites 2sites - 2sites 5sites - -
Revetsent warks - - — — - 1 site{y, Thm} - -
Jrainage timmels {7~ - o - - - Tunit{655m)
L )
Drers w = - Excavation Excavation -~ -
. woTkS works
S I ORI E o : - :
Construction cost . Not estimated - 3,621 10°Rp |30, 314 10%Rp*T 0, 293X 10%R | 5.379x10%Rp
o SO enRALEd T ' o w oe
Construction” period Hot discussed 10 years **| 10 years 10 yeats 10 years

Notes) ¢ ) means the number of the existing facilities
21; AIV of the existing facilities had been destroyed
¥2 ; Construction cost of the altermative D
33 ; Three {3} check dams in 5, Ciloseh is éxcluded in this construction period 10 years
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With an understanding of the- details of the Exlsting Basic Plan, the

following points need to be considerad for a seﬁ;ment control plan.

1)

2)

a)

b)

c)
d)

e)

£)

Need to set fundamental sediment volume for plamnning

Design runoff sediment volume and Gesign allowable sediment volume

form the basis for the layout plans for aisagter pfevent1dn

facilities, but they have not been investigated in the Existing

Basic Plan. It will therefore be necessary to set these for each

of the rivers.

Items to be studiesd in sedimeant control plans

' The following items should be studied in the sediment control plaus,

The scale of the damage involved.

The setting of reference points for sediment control plan and -
facilities plan ‘
Construction plans.taking-river changes into accoﬁnt;

Sediment balance study in order to grasp. changes in Deposits over
the year elapsed. ' , :

Sedimexnt transport capabilities study in order to ‘calculate
allowable run-off sediment volume, |

Social and economic evaluations of the project.

3.2 Sediment Runoff Characteristics and Runoff Sediment'Vuluma

3,2.1 Sedimant Runoff Characterisiics and Sediment Yolume for the Design of the Disaster Prevention

Facilities

Sediment volume was analyzed from past data and data obtained in .

on-site field reconnaissance. Tha reéults clearly show that there are.. .

differences between the §. Cikunir area and the other two areas conterﬁiﬁg'the

runoff characteristics of sediment. The areas were divided up on ﬁhis basis,

and their sediment runoff characteristics are described below,

- &0 -



1) 8. °Cikunir Area

-~ This area has Mt. Galunggung as a direct source of sediment and
water. 'Séd;ment from the 1982 eruption has accumulated on the
river bed in the upper reaches, and bank erosion accompanying
'remoyements of this sediment has resulted in heavy sedimentation

yields and runoff which have been repeated frequently.

An analysis of existing data shows that the sediment which has
- flowed into the sandpocket and accumulated there has reached some
400,000,000 m3 {800,000 m3/year. 600,000 mafkmzlyear) in 5
“years. from April 1982 to August 1987.

2) S. Ciloseh and South Slope Areas

‘These areas do not have Mt. Galunggung as direct source of
sediment. Volcanic ash and other debris accumulatsd over a wide
1area of the mountainside basin durlng the 1982 eruptxon. but had
been washad away by mud flows by about two years after the
erupt;on. No marked sediment runoff has been observed since that
- tlma._ Most of the mountalnSLde basin in these areas is now covered

with plant 1ife.

Takzng 1nto account ‘the sediment runcff characterlstics described
ahové, these plans call for fac;l;t;es to be constructed in the §. Clkunlr
area to control tha annual runoff sedlment volume. For the S. Ciloseh and
South Slope areas, it is proposed that faCllltleS be constructed to control

runoff sedxment caused by one (1) floodlng perlod.

icéﬁmulated Séﬁiment Volume in the S. Cikunir Area after the 1982

Eruption
'Sédiment'volume accumulated ia sandpocket area'by period was studied

for the purpose of the estimate of the inflow sediment for the years after

1988 from the upper basin of the ‘S. Cikunir basin.
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a.2.2 Runoff Sedhinent Volums from the 1962 Eruption in the Scutheastern Siop_a Basln

- The sediment volume accumulated in sandpocket area by period was
studied to estimate the inflow ssdiment for the years after 1988 from the

upper basin of the §. Cikunix basin,

The accumulated sediment volume from the 1982 eruption of
Mt., Galunggung was studied by the Volcanological Survey of Indonesia,
Directorate General of Geology and Mineral Resources-neparﬁmént of Mines and
Energy (hereafter callad VSI), Mt: Galunggﬁng'ProﬁactLOffice,ahi;eétorate of
Rivers of the Ministry of Public WdrkS'(hereafter-called Mt. Galunggung
Project Office) and the JICA Study Team (hereafter called the Study Team).

The results follow below.

(1) The Study Results of Erupted Sediment Volume According to VSI

Baseﬂ on the results of aerial photos taken in Auqust 1982 and actual
field reconnalssance dur;ng volcan;c ‘activity, the ejectad voluma of Mt.
Galunggung in 1032 was estimated at 310 million ma. The estxmahed volume of
ejected mater;als on the southeast and northwest sképas of Mt. Galunggung, and

the upper river basin of 8. Citanduy was 130 million m3. (Fiq. - 3, 5)

Based on these study results, the average ‘thicknosses of ejected
materials are lzsted below by reglon. S Clkunlr - 8. Cibanjaran Area, 155
cm. 5. Ciloseh - 8. Cimampang Areé, 30 cm. The Bouthern slupe 1nc1ud:ng 8.
Cimerah, 8. Cikupanq and &. Clsarunl, 20 cm. The northwest slopa 1nc1ud1ng S.
Cisangkan and 8. Clheureum, 10 cm. The upper river baszn of S, Cltanduy. ‘less
than 5 cm. There was a great deal of dapoaxtlon of ejected matar:als on the

southeast slope area, particularly in the S. Cikunir -~ 8. Cibanjaran Area.
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(2) - Aébumulated'Sediment Volume in the Sand Pocket Ares

-ﬁjéétéd materials have accumulated on the side of Mt. Galunggung and in
the 1ower reach channels £rom a series of volcanic activities which hegan in
1982. Its total volume as of August 1987 is estimated at 40,000 xlO ma.
(Refer to Table - 3. 5) This ejected materials has begun of source of sediment
yield and has been washed downstream by rainfall and other causes, a portion

of it is accumulatlng in sandpockets.

To graspﬁﬁhé*bonditidn of the sediment runoff in the future for the
sediment control plan, the sediment inflow volume for the sandpocket was

calculated by means of the following data,

a) - Aerial Photo (August 1082)
~ b) ' Topographic Survey results
(April 1984, July 1985, August 1987)

a. Accumulated Sediment Volume in S. Cikunir Area from April to

‘August, 1982

For areas othex than the 8. Cikunir Area the greater part of the
ejected materials are less than 1.mm in diameter and are fine materials near
the quality of silt. This is washed away to the sea as wash load or suspended

load or becomes soil. At present, there are no traces of sediment runoff from

the 1982 ejected deposits.

_Althodgh the fine materials were washed away as wash load or suspended
load in the'fains following the erxuption in the 8, Cikunir Area where most of
the éjacted_materials were accumulated, sediment with diameter of 1 mm to
1,000 mm (ave#age 30 mm) were accumulated in the area of the confluence of S.

Cikunir or §. Cibanjaran as well as the area S. Kokoncong, Binagar.

Based on the aerial photos taken in August of 1982 and the results of
thé-fiéld recohnaiSSanCG, the volume of lahar depozits in the S. Cikunir Area
surveyed by ‘the Study Team is 22,270 x103 m3. {Fig. - 3.6) .0Of this,

1,740 xlO m3 is sedlment from Slnagar on 8, Cibanjaran which overflowed
and accumulated itself in the S. Ciloseh river basin. This sediment was

accumulated in the ‘five months from April to August of 1982.
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Table - 3.2 Lahar Deposit Volume in the Sand Pocket Area
in Aug. 1982 Based on the Photo Interpretacion

Thickness Area Volume

Runoff Area ‘of Lehar gy g :3 ;

' Depesits (m)  (x10” m”)  (x10" m™) .
7 300 2,100 .

Lowarstream of 6 1,270 7,620
8. Cibanjaran 5 1,100 ‘5,800
and §. Cikunir 4 790 3,160
3 410 1,230
2 ~ 460 920
Sub Total -~ 4,330 .. 20,530
Overflowed Area 3 440 1,320
from Sinagar 2 .20 . 420
Sub Total - - 650 - 1,740

Total ' . . 4,980 27,270
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b. Accumulated sedimant, volume of the sandpocket from September, 1983

to April, 1984,

On the basis of the cross section of the sandpocket Ehat“was surveyed
in April, 1984, the accumulated sediment'volume of';ha_sandpﬁckét;for the 20
months, from September, 1982 to April, 1984 was 10;300 giﬁa_ﬁaffaccofding
Lo measurements by the Mt. Galunggﬁﬁg Project Officef,(nefér7éqiTable - 3.3)

c. Accumulated sediment volume of the sandpocket from May, 1984 to
July, 1985, . ' o :

On the basis of the cross section of the Sandpocket that was surveyed
in July, 1985, the accumulated sediment volume of the sandpocket for the 15
months €rom May., 1984 to July, 1985 was:&;gﬂﬂ 3103 m?, according to -

measurements by the Mt. Galunggung Project Office. (Refer to Table - 3.3)

Table - 3.3 Accumulated Sedzment Volume in the Sand Pocket Area
from May 1984 to July 1985

= . : —
.=% Accumulated Sediment Volume
Capacity
of As of "As of May, 1984
Sand April, - July, - - July,
Pocket 01984 1985 - 1985
(10% m3) (103 n?) (10® ¥y (103 m)
(1) - (2) (3 . (4)=(3)-(2)
Cimampang §. Cimampang 1,760 1,000 1,650 ° 650
Negla 8. Ciloseh 3,370 1,400 2,200 800 .
Sub Total | 5,130 2,400 3,850 1,450
Ciponyo I Dalam §. Cikunir 6,700 4,000 6,000 2,000
- 8. Cibanjaran o :
Ciponyo I Luar  S. Cikunir 2,500 1,000 2,500 1,250
- 8. Cibanjaran
Ciponyo II 8. Cikunir 4,700 2,000 ‘3,100 200
: ~ 8. Cibanjaran
Sub Total 13,900 7,900 11,350 3,450
Total 19,030 10,300 15,200 4,900

Notes: #1 Source: "Disaster Preparedness and Rehabilitation in
Indonesia Part (1) ... UNDP/ILO, Aug, 1984" Page 20
%2 Source: "Uraian Singkat Pengambilan Pasir Dari Sungai Dan
Kantong Pasir Di Wilayah Kerja Proyek Gunung Galunggung
«+. Dec. 1986"%
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. d. Accumulated sediment volume of the sandpocket from August, 1985 to
' August, 1987,

- On the basis of the ground. plan and the cross section of sandpocket
cipoﬁyo‘z which was surveyed in July, 1085 and August, 1987, the accumulated
sediment volume of the sandpocket for the 25 months from 1985 to August, 1987
was 2,576 x10° m3. according to the measursments of the Study team. {(Refer
to Table - 3.4)

Table - 3.4 Accumulated Sediment Volume in Ciponyo I
from August, 1985 to August, 1387

Accumulated Sediment Volume . 2,576,000
7 Month ‘25 month
Period _
' - Y¥ear 2,08 years
fﬂIntensity of m3 /month _ 103,000
“Accunulated
_Sediment Volume m3/year : 1,236,000

Note: Volume was calculated by using following mép.

- 1) topographic map (scale 1:5,000, Aug. 1985)
2) topographic map cross section (scale 1:100, 1:200,
Aug, 1987)

€. The analysis of the annual accumulated sediment volume in the §,

Cikunir Area.

In the course of sediment flowing inte the sandpocket and sediment
dep031tlon, it 1s thought that there is a great. deal of sediment flowing
through the . lower areas of the sandpocket dur1nq flooding. However, according
to the ‘results of the study by ‘the Mt. Galunggung Project Office and the Study
Team, there is st111 a’ 1arge volume of accumulated sediment in the sandpocket

of the §. Cikunir Area.



Based on the results of the 4 study periods of 8. Clkumir, August of
1982, April of 1984, July of 1985 and August of 1987, the accumulatsd sediment
volume isa the S. Cikunir Area has been calculated for each study time frame
according to the formula that follows. The accumulated sediment volume for

each time frame 1s shown in Table - 3.5.

Intengity of accumilated sediment volumaV(malyaar) =

Time frame accumulated sediment volume (m3)

cenesenass {3.1)
Sediment accumulated Period (years) S

Table - 3.5 Sediment Volume ACcumulatéd'ih Sandpocket by Period

ftem Apr.1982 Sep.1982 May 1984. Aug.1985 'zzizie'
~Aug.1982 -Apr.1984 -Jul.1985 -Aug.1987 (1,3 3,
Accumu- Months 5 c .20 15 28 -
lated '
period Year B 0.42 1.66 1.25 . 2.08 -
hccumu-  Cipomyo I & II - 7,900 3,450 2,676  {13,926)
lated Cimampang & ' '
Sediment ampang - 2,400 1,450 - - (3.850)
Negla
Volgjne _ o :
(10> m°) Total 22,270 10,300 4,900 = 2,576  (17,726)
Accumulated Sediment ‘ '
Volume Per Year 53,448 6,180 3,920 1,236 -
(103 m3)

{ )t Total volume from Sep. 1982 in which the)éandpbckei construction

‘started.

As shown in Table - 3.5, ex;stxng data and the results of topographic
surveys indicate that 18,000 x lﬂgm3 of sediment has accumulated in tha
sandpocket in the five years since the sandpocket construction work startqd
(Sep. 1982 - Aug. 1987). ' o

This gives a yearly average of 3,600 = 103m3.
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3.3 Sediment Cqﬂirb! Plans In the Southeastern Slope Basin
3.3.1 Fupdéméngai 'I:t'arén.s
{1)'"Th§'scals’cf'the'Plan
The sediment control plaas for the runoff basin on ths southeast slope
are to prevent sediment damage from another movement of the sediment

accumulated on the mountainside and along the rivers from the eruption of

Mt Galungéuﬁé"in'lgsz. They are also to prevent flood damage.
{2) Conservation Arsas

- The areas to be conserved have been set for each river by taking into
consideration'the purpose of the disaster prevention, the project units, and
the evaluation of the project. The status of disaster damage and resource
aistribution have been taken into accouﬁt in the establishment of coanservation

areas. A list of the areas is found in Table -~ 3.6.

The areas to ba consérved,_their area and related rivers are found

below.
Téﬁle -~ 3.6 Conservation Areas and Related Rivers
Name of Conservation Area Area (kmz) 'Related Rivars
Area I S. Ciloseh Area 20.65 §. Ciloseh, §. Cibeureum
L o §. Cikunir, S. Cibanjaran, 8. Cianda
A i i . P . .
rea II 8. Cikunir Area 029 5. Ciloseh, §. Cimula, S. Cibeureum
- _ . Ci i, S. Ci h, S. Ci ,
Area III S. Cisaruni Area 5,95 8 Cfsarunl Cilose §. Cimula
o I 8. Cibesureum
Area IV 8. Cikupang Area 2.05 S, Cikupang
Area V ° 8. Cimerah Area 3.30 §. Cimerah
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{3) Reference Points

Reference points and sub reference points are necessary to_determine
the runoff sediment volume aud the allowable zediment volume, the basis of
disaster prevention plans. They were set in primciple at the following
locations taking into account topographiecal conditions, socioeconomic

conditions and conservation areas.

1} Upper reaches of the conservation areas.
2) Confluence of each river flow in the study area with main river
such as §. Ciwulan and S§. Citanduy.

3) Cross point of the Cikunten I irrigation canal.
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The locations of reference and sub reference poeints are shown in

Fig. -'3.7, Their épecification are shown Table - 3.7,

“Table -~ 3.7 Reference Point and Sub Reference Point for
the Disaster Prevention Plan

Kind of

Roference Point. Number Namq of“901nt. Catchment Area River
1 Ciloseh Bridge 38.16 Km? S. Ciloseh
2 Tasikmalaya 53.64 8. Ciloseh
Reference 3 C;%un;r Bridge 24.66 5. C%kun%r
Point 4 Bojongparang 84,42 8. Cikunir
5 Ragrag 6.26 8. Cisaruni
.6 Kondong _ 3.40 8. Cikupang
7 Bonjongpel ©10.95 5. Cimerah
_ L 8 Cimampang 14.56 5. Cimampang
-Sub - Reférence G Hegla 32.07 S. Ciloseh
Point - - 10 . Kokoncong . “7.11 8. Cikunir
' 11 Sinagar _ - 6.77 S. Cibanjaran

(4) The Scale of Plans

The maximuam daily rainfall in Tasikmalaya and Singaparna was calculated
by the- Iwa; Method and the following result for the probable rainfall for
fifty years was obtazned. The calculated design daily rainfall is fixed at

250 mm/day, for a 50 year return periocd as shown in Table - 3.8,

The désigﬁ'hyetogfaph was made'enlarging it so that the daily rainfall
of the_hfétograph dated 27 September, 1986, would be equal to the design daily
rainfall, = (Fig. - 3.8)

The 6951gn hydrograph used to calculate the sedlment transportatlon
Capablllty of the river was made by the klnematlc wave methed. The design
hydrograph for the Cikunir Brldge locatlon on §. Cillunir is as shown in

Fig- "‘ 3;30

The design peak discharge used for the layout of the waterway of the
check dam and the consolidation dam and the revetment works was computed by
rational formula. The design peak discharge at reference points of each river

is shown as in Table - 3.8.
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The scale of plans was determined taking’intd account that while the
‘sediment runoff characteristics of the S. Cikunir area are of the“annual

runcff type, they are of the one (1) flood runoff type for S. Ciloseh ané the
South Slope area.
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1) S. Cikunir Area

Annual average runoff volume since 1988 shall be used to determine
the scale of the disaster prevention plans. The conservation area

gcale is in Area II shown in Table - 3.6 and Fig. - 3.17.
2) s..ciloséh and Séuth Slope Area

'$he scale of -disaster prevention plans shall be determined based on

" ‘the runoff volume by flood.

The scale of the flood used shall be evaluated with they yearly
probability of precipitation excess. A return period of fifty
years shall be used. The reasons the return period has been

specified at fifty years are found beslow.

a) The design scale used in the disaster prevention plans for the
: Mt, Semeru basin in Eastern Java is fifty years, and the
continued sediment runoff of the areas is similar to that of

_Mt. Galunggung.

b} The water course cross section for the river facilities in

Indonesia has been established based on fifty years.

The conservation area for the §. Ciloseh area is Area I, for the South
Basin, Areas —ni,.' IV and V. (Refer to Table - 3.6, Fig. - 3.7)

The fesﬁiﬁs'df-hydroidgical and sediment analysis conducted as
describad sbove will be used as a base to compile the following basic items
for the reference points and sub reference points necessary for the planning

and determination of fééilities layout. {see Table - 3.8)
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422 Sediment Control Plans in the S, Cikunir Area

It was very important to estimate the sedlment inflow to the sand
Pocket area in future and to grasp the spare capacity of the sand pocket on

the sediment control plans in the §. Cikunir area.
(1) Sediment f@f@dw to the Sand Pocket Area in Future
In Table -'3.5 the relatlonshlp between the years since the eruption

and ‘the amount of. sadlment accumulated has been plotted, based on the volume

by period shown’ 1p Fig. - 3.9.

. T
50_000\.\53443 1107 m™/ Ye

N VE1.506 x 107 (T-1981 7
i R
:" 5180 10%mY Yéar
5 S [5.520 bt vear
' \s 3 2 10°m>/ Year
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1,236 x 10°m>/ Yeor

8

DEPOSITED SEDIMENT VOLUME V Hbsmz_/YEAR)

i £h

1982 1983 1984 1991 2001 2031

‘ Y R AS 020 504050
Elapsed Year after the Eruption Year 1(Year)

_Fig, -~ 3.9 Relationship Between Years Elapsed
o and Accumulation of Sediment

ﬁAééﬁﬁiﬂg:that sediment tends to accumulate in the sandpocket as shown
by the relationship between years elapsad and sedimentation volume shown in

Flg. - 3, 9, sedimentatlon volume has been estimated as follows for the years

after 1988. :
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future will be calculated as showa in Fig., - 3.10.

Sediment Volume

Table ~ 3.9

| Total Sedimentation Volume:by’Yéar”Elapséd=-

Annaal

Total Sedimentation

Yeér Elapséd Caleﬁdar dd
Since 1088 Yoar 'Sedimentation ~ Volume in the
' : Volume by Year period

5 years 1992 408 103 m3 3,328 103 m3
10 1997 233 4,741

20 2007 104 6,194

30 2017 62 6,976

40 2027 43 _‘7,481 _

50 2037 31 7,839

Notes) 1) Start;nq Point is January 1988,
2) The formula by which annual sedimentation volume was

calculated is shown below,

v
v
T

1.537

= 1,506 (Tu1981) (10 m ) .
: Annual Sedlmentation Volume {10 m )

Calendar

Year

According to Table - 3.9, the téndency ofithe sedimentation volume in

c10?
’OOO“ 303
10" m
- 858
B 697 o o _
(. ): Year Elapsed from 1982
B 565 '
500 - (5 yleqrs}
i mli@ﬁ
= 311 1 10 years) _ o -
- 277 { 15'.yeors ) .
248 _ . 120 yeors)
g 1 o EEA202 s - 1
170 157 148 Fign o
L:'l L Jerimmid | DA SRR SN L -1.71-_J_'.7-. ST VECR N

o
1987 88 89 90

Fig- - 3-10

91 92 93 94 95 96 97 98 99 200020012002 3
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(2) Spare Capacity of Sand Pocket

The sedimentation capacity (spare capacity) of the sandpocket was

calculated against the sedimentation volumes as shown in Table -~ 3.9..

The.calgulation of spare capacity was performed based on the results of
topographi¢ survey and the method of calculation is shown in the following
table. Excéss-accumulatad sediment was taken into account, The excess
accumulated sediment volume shown in Fig. - 3.11 is the accumulated volume

above the assumed sedimentation line.

‘ _ Actual Accumulation Line
Excess Accumulated o _

Sediment Volume : : " Supposed

Accumulation Line-

Spare Capacity

Original Riverbed

'Fig. -'3.11 ‘Explanation of Spare Capacty and Excess’

'Aééumuléted Sediment Volume in the Sandpocket

_ The spare capacity in the sandpocket Ciponyoc I and Ciponyo II is shown
in Table -3.10.

Table f'3;10 ‘Spare Capacity of the Sandpocket

Name of '-:fSpareicapacity Excess a Spare Capacity
Sand Pocket {appearance) Accumulate (actual)
' ' Sediment volume
(1) (2} . (3)=(1)-(2)
Dalam 1,508 _ 1,079 429
B 4 G A T 644 -550
Total . 1,602 . 1,723 . -121
. 'giponyo II - 767 ' : 15 752

Total 2,369 1,738 631
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' = . . L33
The spare capacity in the sandpocket is 2,369 %10 m". The Vvolume
of excess sediment accumulated ahove the asgumed sedimentation line is

3 -3
1,738 x103 ma. This gives a remaining spare’ capac1ty of 631" xlO m .

As can be seen from the above, high levels of sadlment have been
" accumulated and spare capaclty is low in terms of desxgn sedimentatiOn
capacity, The embankment is also in danger-of eros;on-and-collapse ia some

areas.
(3) Sediment Control Plans in and Upstream from the Sandpocket Area

Conéidéring accumulated sediment condition in the sandpocket area, the
basic policies for the sedimentation control plans in the S. Cikunir area are

shown.below.

1) Assurance of the design spare'capacity against the runoff sediment

in the sandpocket area.

2) Reduction of largs scale sediment runoff, adjustment of sediment
accumulation, control of the directiom of sediment flow, control of
runoff sediment, fixation and flow channel stabilization upstrean

of the sandpocket by coastruction of chadk:dam.

3) Reinforcvement of the embankment in places were there is a shortage
of freeboard or slope erosion has made progress. The plans for

this are noted blow.
The plans for this are noted below.

a) Assurance of the Design Management Sediment Volumes in the

Sandpocket.

The design management volume of sediment in:the ééndpocket haé
been calculated as the total volume of future 1ongtarm 1nflow
and accumulated sedlment volume (refer Table - 3. 9, Fig. - 3.9)
as well as large’ scale sedlment runoff of the_ﬂecessary spare

capacity for disaster prevention. The necessary capadity for
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.disaster prevention was established as 1,400 x103 m3. 1f

ong takes the accumulated volume of 1,236 x103 m3, and adds
to it a 10% margin for flooding, the runoff sediment volume is
1,380 3103 ma. This is shown in Taﬁle - 3.5 which lists
the accwnulated sediment volume in time classification from

August, 1985 to August, 1987.

The management sadiment volume for project 10, 15 and 20 years
is-shown in Table - 3.11 and Fig. - 3,12, :

Table - 3,11 Annual Management Sediment Volume

- for each Project Period

Prqused Management Period 10‘yeafs 15 years 20 years

period .. . . 1088-1997  1988-2002  1888-2007
‘Design Spare Capacity
(103 m3) 1,400 1.400 1,400
Design Accumulated Sediment
:-Volu@é:(ios m3) 4,741 5,601 6,154
Management Sediment Volume o
41 7,001 T.54
(103 mS) 6,1 0 544
. Annval Management Sediment
. ‘614 470 380

-~V61umel(103 m3)"'

' Excess Management Sediment
Volume for Annual Management 651 1,040 1,428

Sediment Volume (103 ma)
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The relationship between the design management voluma according to
project period and the total volume of Ffuturs longterm accumulated sediment

volume is shown in Fig, - 3,12,

xlOs
lpoor

Excess Accumulated
Sediment Volume-

2]
500 [ \\\ \ 470 x losm/yeor {15 years |

Sediment Volume

0 1

. - Annual Acéumulated*sédiment Volume

| T S S [N Y ' S N R R Al SRR Ry W TS

1967 88 89 .90 91 92: 93 94 95 9§ 97 93 99 0020012002 3.4 5 § 7

Year

Fig. - 3,12 Relationship between Annual Managament
Sediment Volums according to Project Period
and Annual Accumulated Sedzment Vblume o
in the Sandpocket

As showa in Fig. - 3,12, the excess sediment volume for annual

aceumulated sediment volume was difined as "Excess Management Sediment

Volume®,

The excess management sediment volume will be laid the dead water

area within the sandpocket,

According to the Table - 3,11, the longer the pro;ect pericd (proposed

management period), the larger excess sed1ment volume. The project perlod was

set for ten (10) years and design annual management sediment volume was set

for 614,000 m by following reason.

i)

In considering of the size of sandpocket, the design annual
management sediment volume of 614,000 m3 is the maxzmum volume

for the execution of work,
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The longer the management period of sediment, the smaller the

[
s
ot

economical benefits from the view point of disaster prevention.

‘iii) It is necessary to assure the spare capacity of the sandpocket
foxr the large scale runcoff of the sediment accumulated in the

8. Cikunir area due to the erxuption.

The desigﬁ management sediment volume of sandpocket Ciponyo I and II
area is shown as follows;
a. Daéigﬁ managemant sediment volume for ten (10) years: 6,141,000 m3
{a=Db+c)
b. Design accumulated sediment volume 't 4,741,000 m

. ¢. Design spare capacity : _ ¢ 1,400,000 m3

Three alternaﬁives as shown in Table ~.3.12‘are selecﬁed for the
sediment managemgnt. As a result of comparison for the preliminary selection,
both the'alternatiﬁe for dike raising and alternatives for aggregate use are
selected from a point of the economic view as well as a point of technical

view. Details are shown in the end parts of this chapter.

Table - 3.12 Comparison of Altermatives for the Assurance of Design
Capacity in the Sand Pocket

ez Assurance Method . . Used

Alternative s . Destination
for Design Capacity _ as Aggregate

‘Bank Raising Dike Raising None Ho

Plan :

_ Excavation of §. Ciwulan

R . Sandpocket, and
Disposal Plan Loading, Conveyance  Indium No

' "and Transportation Ocean.

_ ‘Excavation of
Aggregate Use Sandpocket,

: - Jarkarta Yes
Plan - Loading, Conveyance _

and Transportation
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b) The Construction of Check Dams

It was decided to construct three check dams on §. Cikunir and §,

Cibanjaran.

Table ~ 3.13 Check Dams Proposed on §. Cikunir and S. Cibanjaran

Altitude of Control

Name of River Name of Construction Sediment
Facility Site Volune

(EL.m) (10% n?)

CEKN-3 605 13.0
8. Cikunir CRN--4 515 15.4
CKN-5 630 17.1
CBJ-3 630 36.1
8. Cibanjaran CBJ-4 635 .1
CBJ-5 655 83.4
Total 174.7
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(4) Stabilization of River Course for the Ciponyo II Sandpocket Area

Most of the inflow sediment from the upper reaches is Fine materials
that flow down from Ciponyo I to Ciponyo II asvhed load and suspended load.
Most of this accumulated sediment is seen on the §. Cikunir side of Ciponyo
1I, its sedimentation area being up to about 4 km downstream from Ciponyo I
Luar. The width of the sediment deposit is 300 - 700 m in the upper reaches,
100 - 300 m in the lower reaches, both of which are large values. The

position of the flow route changes with each flood.

There are several thousand people living at Ciponyc II, and
agricultural land is being recovered, particularly on the S. Cibanjaran side
where sedimeantation is light. (see Fig. - 3.13) Water and sediment flow into

residential districts during floods.

Furthermors, some . Qﬁp
O
bank erosion has been Cﬁﬁ
2

observed at the ¢ - 40

confluence position \_,~;>f @

of §. Cibanjaran and .:Tz::§§\§
S. Cikunir.

The status of the
area as described
above was taken into
account in the
planning of the
following measures

for the stabilization

of river course in LEGEND

Ciponyo 1I area. V777 Community
~— Dike

Fig., - 3,13 Communities in Sand-

pocket Ciponyo II
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1) Consolidation dams in both 8. Cikunir and $. Cibanjaran in order to

stabilize the river channels inside Ciponyo II.

2) Revetment works to prevent bank ercsion and protection water:

impacts in the area near and around the'cénflueﬂce.-
* The consclidation dams will be constructed in éach of thé rivers.
3.3.3 Sediment Control Pians in the S, Ciloseh Area

The basic policies for the S.: Cxloseh Sector Sediment control plans are

as follows,

1) Per flood runocff sediment volume of 1, 969“103'm3 a% shown in
Table - 3.8 will be controlled wlth existing sandpockets and the

series of dams in the ‘upper reaches.,

'2) A check dam will be constructed to suppress sedimeat: y;eld and”

reduce sediment runoff.

3) Capacity will be assured for the sandpocket with excavation,

loading and transportat;on, as will be dons for the 8. Cikunir area.

4) Places on tha sandpocket embankment which are washed or “For” which

the bank slopa ‘has collapsed will be rapaired,
(1) The Construction of Chéck Dams

Several check dams were constructed in the 5. Ciloseh basin in
accordance with the basic plan. As of:August 1987, howevér} these dums had .
all been destroyed by sediment runoff. With this in mind, three check - damb
have been planned for 8§, Ciloseh and two for S. Clmampang. These dams will be
used to control the unstabls materlals deposited along the river course in the

upper reaches of the sandpocket, and reduce the outflow of sediment deposited,

‘The details of the check dams are shown below.

- 71 -



Table - 3.14 Check Dam Proposed on 8. Ciloseh

‘Hame of  Altitude of Design Control Design

N Qf River _ Construction  Sediment Flood
' R Facility 8ide “Volume Discharge
g (BL.m) - (103 md) (103 m3) . (mdss)
e - CLS-1 535 14.5 442
"8. Ciloseh CLS-2 55% 23.4 442
B B CLS-3 - 585 24.5 - - 399
. ¥ CMP-1 540 63.3 226
§. Cimampang CMP-2 590 22,5 226
.Total 148.2 148

{2) Sediment Management Works in the Sandpockets

' Thé management. of sediment accumulated in the Negla and Cimampang
sandpocket will be conducted over a period of 10 years, as well be done for

the sandpocket'érea'in the 8. Cikunir area.

The return period of runoff sediment volume by 1 flood periocd is 50

years, and amdunﬁs to 1,969 x103 m3. Based on this, the volume of

sediment to be managed over 10 years was calculated to be 394 x10° m°,
looking for the ratio between the management periocd (10 years} and the return
period: (50 years) An 0ut11ne of the sediment management works for the

sandpocket in the S Ciloseh area is shown below.

Table -~ 3,15 . Design Management Sediment Volume for Sediment
' Management Works in the Clmampang and Negla Sandpockets
(S. Czloseh Area)

Design’control Sedxment Volume (1)

1,

(103 m3) 969

Design Management Period (2) 10
{(Years)

Design Management Sediment Volume (3)

394
(103 m3/10 years) '

'DaSign Average Annual Management
Sediment Volume 3 ' 40
o (10" m"/years)

According to Table - 3.15, 40,000 m> of sediment will be managed each

year.
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3.3.4 Ssdiment Control Plans In the Southern Slope Area

As discussed above, the sedimentation runoff characteristics of the
rivers in the Southern Slope Area are the same as those for the §. Ciloseh
Area and river regimes are comparatively stable. However, bank slope collapse
has been observed in three rivers (S. Cisaruni, 8. Cikupang, and 8. Cimerah
including tributaries) and unstable materials are accumplating in their river
course. It is necessary to prevent disaster to the intake facilities and the

irrigation channel dve to sediment runoff.

Therefore, sedimentation control §lans were prepared for these three
rivers in the Southern Slope. It was decided in these plans to comstruct
check dams with a return period of €ifty years for design excess sedimentation
volume. There is one existing check dam in the 5. Ciloseh of the Southern

Slope Area.

Design excess sedimentation volume and numbers of check dams are shown

in Table - 3.16.

Table - 3.16 Check Dams Proposed on Southern Slepe Area

Design Excess

gigsrof Sedimentation Numberngi Check Namenof Checx
Volume an

. . 3 3
8. Cisaruni 134 10" m 5 CSR-1 - §
8. Cikupang 46 3 CRP-1 - 3

. 5
5. Cimerah (existing 1) CMR-1 - 5
§. Cipada
(S. Cimerah) 534 2 CPp-1 - 2
8. Cisel

Cisela 6 CSL-1 - 6

{8. Cimerah)
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3.4 Disaster Prevention Plan In the Crater Lake

Mt Galunggung's volcanic activities were over by January 1983, but a
cratef iaké:had been created. The rise of the water level in this crater lake
has résﬁlteﬁ in_faults in the lake wall ahd'thefe is danger of disasters
occurring ‘dufing reeruptions because of hot water spraying and hot mud flows
(1ahatr). - This has become a major social problem.nOt only for the local area

(TasikmaléYa);'but also for Indonesia as a whola.

This has caused the Directorate of Volcanology to conduct detailed
surveys, which wore begun in 1986, In this regard, the Galunggung Project

Office'alsdiiﬁstélled staff gauges in April, 1987 to measure water levels.

'The'ﬁféA Stﬁdf Team installed it own autohatic water level recorders
and raiﬁfgdﬁgés in_Seytember, 1987 in order to analyze the water balance in
the crater’ lake. 'ﬁ:iliing"(B holes, total length 200 m), and seismic surveys
‘were also perfofméd'to'stu&?'the“gebiogiéal'conditions of the crater lake
wall, Tﬁis work was performed as a'preiiminary study for drainage work in the

crater lake.

Counteérmeasures were determined based on the results of the studies

described above by comparing outlines.

3.4.1 Geology

_ 'The=geoloqy in the area of the crater lake is made up of quarternary
pyroclastic rocks and sediment. The geological map and profile are shown in

Fig- - 3.140
The following géological'layezs were discovered, in order of age: 1)

ﬁlder Q61canic breccié'Iob); 2) andesite dome {Ad), 3) younger volcanic

breddia:(fb),34)ﬂpytbciaStic f£low deposits (Py), and §) tephra (Tp).

- 74 -






year ¢f Eruption
{ fmationt

feverbed denenls

Tashia 1982~
1983

Pyrotigslic Haw dep F

Toenger woronc bessca F 16

Andente eema 16 Jadik 1918

Oider wakanic  bretcia . 1822

o Fymarate  Zone
R

Sinder Cong

Deidting  Hele

o gt Sateay

Scale
G 30 105 150 200m
e i
. , LEGEND
S E( :TION A — A i Lithelogy) {Formation )
L Tegtin (Scurta. pucica 8 o -
ot

Pyradastiz How depotits
FSend B Graval)

¥oiconic bryccio 47}
Tmatrin koo, nob cossideled -

Frecloatic tow dep F

Younga: valeenic bewesio F

(E_;ob' treccia smoll F .
a Tamperahure Yolcenls breccia lE?
i _ R u Anfeuls deme (G Jadid
\ELx 7} 1689~ 90'C I f, & tmolrin loob»s’.r;al consolidoled v '
Femarct £ Erectit big :
" _ £ 1587/ Andeaite {lasa ) BER oo weomic aracein

Andesita [doma ]

BHOEDE

Venoaic bieccia (HP

m 18y
oy M TI00 Ty tratiin foost comsakdoled

- bracera digh

——er—  Boundzry of Seismic Velocily
BE-3

{égiths)

s
*High' Tempargtuie Zons T

S_cu!o . -
Fig. - 3.14 Geological map and profile

, - 75 -






"As can ﬁa seen from the geological cross sectionm, all of the base rock,
except thg_aﬁdésite,'slants at an angle of 20 - 30°, The following is a
description of the geoloyical characteristics and points to note concerning
the execution- phase of the crater lake wall, based orn the results of field

reconnaissance, drilling and seismic suxveys.

. 1): Rock_Strehgth is weak, judging from the d@rilling core samples and
seismic velocity (max. 2.30 km/s). Except for the andesite, the

‘foundations are loose and unconsolidated.

2) The-foundation are highly permeable, with the permeability

coefficient (k) being on the order of k = 1073,

"ﬁ}'7fgm§fqléjof 80°C to 90°C was observed from drill holes B-1 and B-2,

" bﬁtztﬁis was judged to be due to lingering effects of the eruption.

4)' fhé fésﬁlts'df:an'analysis of the fumarole gas detected toxic gases
(Coz and SO,). Sufficient ventilation will be required during

tunﬁgl construction,
3.4.2 The Stalus of Changes in the Crater Lake Water Level

Changes - in water levels since water level observation began in April
1987 is shown in Fig. - 3.15 along with monthly rainfall,  According to this

data, water tehded to run down#?féﬁé_up until November 1987 and the water

¢
level was 1,090 m in the erater °® in November 1987. Water levzl has tended

to risze since November 1987. As of June 1988 it showed the peak water level

of 1,100"m, -After that, water lever tended to down again.

Thougﬁ hata from water level observations is available for
approximatelf.a-year (since April 1987), rainfall data is available only for
six months (since Séptembér'IQST). It is desirable to have at least one
Year's worth of?data'iﬁﬂorder to understand the water balance of the crater
lake, The teéuifs,:hdﬁever, of an analysis based on the data available up to

February 1988 shows the following results.
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The results of the analysis are found in detail in Supporting Report

11, but an outline has been provided here.

1) Simulation Period: 4/1984 - 12/1987 (Including the estimated all

time high water level recorded in November 1986},

2) Basic bata: Water levels in the crater lake and rainfall in

Tasikmalaya.

. 3) Simulation Methods: The average monthly inflow volume from
rainfall wag sought for Tasikmalaya, and outflow volume by seepage
was changed in various was so that the calculated water level for

the lake would approach the observed water level.

Based on the results of the simulation, the monthly rainfall data for
Tasikmalaya From 1968 to 1986 (with one year missing) was used to calculate
the changes in water levels in the crater lake. The results of the

caleulations are found in Pig, - 3.16. (The sediment inflow during the period

has been ignored.)
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‘According to Fig., - 3.16, the highest water level ia the crater lake

was 1,105 m {total storage capacity 7,100 103 ma).

3.4.3 Dasign Water Leve! for the Disaster prevention Plan

The disaster prevention plan for the crater lake, is only the sc-called

Drainage Plan for the draining of the water stored in the crater lake.

The water level (hersafter called the design water level) of the_
drainage plan was set for a level of EL 1,082.5 m by taking into account the
inflow sediment volume of 750,000 m3 into the crater into the crater lake

over a return period of 50 years.

As was done for the crater lake at Mt., Kerut in the province of East
Java, a combipation of inlet siphon tunhels-(constructedfin'féur different
stages according to altitude) and a draanage tunnel shall be used. _
Furthermore, the positioning of the inlet siphon tunnels, will be basad on the
s;mulatlon results of the volume of pumped water for the siphona”ané water

level fluctuations.
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These drainage facilities were planned for §. Cibanjaran side because

of the thickness of the crater wall.

2.4.4 Dralnags Works for the Crater Lake.

There are three alternatives for doing this: 1) draining the water
through a tunnel in the crater wall, 2} draining the water through an open

channel £rom an open cut in the crater wall, and, 3) draining the water with a

pump.

These three countermeasures are shown at the end of this report.
"Reference - II: Drainage Works for the Mt. Galunggung Crater Lake. ‘The

Outline of the water drainage tunnel is shown in Fig. - 3.17.

SECTION A-A tscac 110l

oeiatEm uasE

Fig. -~ 3.17 Project Feature of Disaster Prevention Plan
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3.5 Disaster Pravention Plans

The sediment comtrol plans for Ehe soﬁthaastern slope basin”éf '
Mt. Galunggung were described in 3.3, and drainage plans for the water storeg
in the crater lake in 3.4. Disaster'preveﬁtiOn:plans consist ofrthése ;
“hardware" plans, and alsc of "software” plans like the ﬁarniﬂg and evacuation

system.

Facility plans were prepared for each different basin and conservation
area in the sediment control plans described in 3.3, though tha'&etéiis and
processes were the same for some basins. Project units have ‘been devised,
taking into account the common nature of the disaster prevention

countermeasures and their locatious. .

The measures called for in the disaster prevention pleans and the

project units were classified and shown in Fig. - 3.18,

Project units were divided into sub units according to schedules,

areas, rivers etag.

Of the measures shown above, Unit 5 has already been introduced and is
functioning in certain areas. However, data storage is not sufficient and the
system is not yet up to its ultimate purposes: the issuance of alarmg and
warnings to evacuate, It was decided in this study"to'conside: the system as
being in the data accumulation stages, and we offer the following suggestions

concerning its operation in the future,

Furthermore, it was judgéd that in the S. Ciloseh area, theicheck'dam
on 5. Cilosedh was less urgent than the check dam on 5. Cimampang. This was
decided based on a study of the riverbed materials deposited and unstable
sediment. The §. Coloseh check dam was therefor removed from the disaster

prevention project.

The sub-units making up the project units have been.compiled as

Fig. - 3.18 by area and facilities involved.
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Sediment Manzgement Plans for Sandpocket Ciponyo! Dalam
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Roference — | Sediment Managément Plan for Sandpocket Ciponyo 1

The following 3 plans were given comparative study for the management

of accumulated sediment in the sandpocket. The design manaqementisediment

volume for 10 years was 6,141 x103 ms.

Table -~ 1  Alternatives for Accumulated Sediment
- Management Methods in Sandpocket

. Sediment Management Transport Aggregate
Alternative Method | : _ " Destination - ~ Usage
I-A Dike raising Raising dikes _ Hons . Ko
I-B Disposal ' Sandpocket excavation _ 8. Ciwulan : ¥o
and removal, transpoert '
I-C Agaregate Sandpocket excavation ‘Jakarta . Yes
production and aggregate preductxon, :

transport

In Alternative I-A, the assurance of volume is done only throﬁgh'dike
raising {accumulation within the sandpocket). Im Alternative-I—B.”theie is mo
dike raising, but rather, through excavation ¢f the'sandpockét,;the'
accunmulated sediment is transported to 8. Ciwulan or to the sei to be
disposed. The sediment load capacity of §. C;wulan in this case, accord;ng to
the results of sediment analysis, is 200 xlO m (refer to Support;ng
Report (I)). The remaining 414 3103 m3 is taken to the sea and d;sposad.
‘Alternative I-C, unlike Alternative I-B, does not dispose the accumnléted
sediment, but uses the accumulated sediment to produce aggregate, ‘striving to

make beneficial usage of it.

Within the sphere of plans for accumulated sediment management in

Alternative I-C is an aggregate plant to produce the aggregate.

The comparative results of the alterpatives are as shown in Table - 2.
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As shown in Table - 2, Alternative I-C calls for the raising of dikeg
and there will be an increase in the amount of accumulated sediment. Whiile
the potential for disaster is increased, the cost is appreciably lower thap

the other two alternatives.

With Alternative I-C, the sediment balance of the river is destroysd
and there is the risk of damaging the state of the river, as well as problepms
concerning the quality of the water, Technically, this alternative is

difficult to adopt.

Alternative I-C proposes to turn the excavated ssdiment into aggregate,
and though the costs of construction are high, they can be offset through

aggregate sales which thus makes it the lowest in cost of the 3 alternatives,

and the most desirable.

Alternative I-C {aggregate use) and Alternative I-A (dike raising) are
the 2 alternative selected on the basis of the results of the comparative

studies of the 3 altermatives. These will be examined in further detail in

the next chapter.
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Refarence — I

Dralnage Works for the Crater Lake of Mt. Galunggung
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Reference — Il Dialnage Works fdr the Crater Lake of Mt. Galunggung

The only countermeasure £or the crater lake are to drain the water
building up in it. There are three alternatives for doing this: 1) draining
the water through a twmmel the crater wall; 2) draining the water throwgh ang
open channel from an open cut in the craﬁer wall; and, 3) draining the water

with a pump.

The following items were-taken-into'account'ﬂuring an preliminavy

design of these alternatives,

1) There_is a high temperature'ﬁone for about 150 m along the lake

side of thée crater wall,

2) Facilities will be planned for §, Cibanjaran'because of the

thickness of the crater wall.
3) The geological conditions of the outer wall (S. Cibanjaran side) of
the crater lake are loose. They are cracked on the inner wall
{crater lake side}, and collapse is feared,
4) Toxic gas is to ba generated.
5) Transportation methods for comstruction materials.
6) The design water level shall be reduced to the sedimehtation
level. With sediment inflow of 750,000 #n for a return périod of 50
years, this was determined to be 1,082.5 m,
a. Drainage Tunnel Alternative {(Alternative II-A)
As was done for the crater lake at Mt, Kerut, a combination 6f inlet
siphon tunnels {constructed in several different stages according to altitude)

and a drainage tunnel shall be used {(see Fig, - 3;15). It is thought that the

execution of the tunnels will be difficult in the high temperature zone.

-~ 89 -



b, - Open Chamnel Alternative (Alternative II-B)

An open cut will be made in the mountain around the crater lake, and

water will be drained with an open channel. Excavation slope will be 1:1.0.

¢. . Pumping Alternative (Altermative II-C)

Water will be drawn up-to the top of the crater lake wall using a punmp

(pumping up length 100 m} and then allowed to flow naturally down the mountain,

ﬂThe-speéification and quantity of these altermative are shown in
-following Tabla. '

Alternative II-A (Drainage Tunnel) was selected for the countermeasures

of crater lake by taking into account the economic condition,
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I1-2 . Evaluation of the Alternatives

Taking into account the construction costs found in Table -3.13, it
was decided to adopt the Drainage Tunnel Alternative (Alternative II.A),

The evaluation of the crater lake countsrmeasures is shewn below.
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4 ML Galunggung Disaster Prevention Project

M. Gélﬁnggung-bisastér Prevention is to be put into practice with the
following as its objectives: Prevention of disaster arising from removement
of sedimeqt accumulated on Mt, Galunggung's southern slope basin and that
arising from reservoir water céused by a rip in the crater laker's wall,

sediment runoff, overflow of hot water resulting from eruption, and so on,

In implementing this Project, five project units have been designed

considering local characteristics, the Project's integrity, nature and so on.

Decisions were made as to the preliminary designs for the prevention of
disaster and specifications for the facilities. Studies for the plans was
carried out ‘and Both the céhétruction’quantity and the Project cost' (financial

cost) was calculated.
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4.1 Outline of Project

The outline of the unit project devised in carrying it out is as

follows:

{1) Maintenance of Sand Pocket (Project Unit 1)

a) Reinforgement and raising of the dikes for a distance of about

15.5 km for the sand pocket of the basin.

b) Tea-year excavation of accumulated sediment of 6,141,000 m3 from
the sand pocket of §, Cikunir basin and accumulated sediment of
394,000 m3 from the sand pocket of §, Cileseh bkasin, amounting to
5,535,000 m3 in all, which is to be carried to Jakarta as
aggregate.

¢) Controlling gsediment that flows into the sand pockets hy
constructing six check dams and two consolidation dams in the

upstream basin of 8. Cikunir, 8. Cibanjaran, and §. Cimampang.
(2) Stabilization of Rivers in the Sand Pocket {Project Unit 2)

Two conscolidation dams will be constructed for the purpose of
stabilization of the river course at two spots in the Ciponyo II sand pocket
in the S. Cikunir basin,

Reinforcement of the revetment for prevention of bank erosion and rapid
flowing of flood will be performed for the length of 1.7 km at the confluence
of 8. Cikunir and 8. Cibanjaran.

(3) Construction of Check Dam on the South slope Area (Project Unit 3)

A total of 20 check dam for protection of the downstream town of

Singparna from mud flow will be constructed on the 3 viver hasins of

§. Cisaruni, S. Cikupang, §. Cimerah.
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(4) Drainage Work at the Crater Lake (Project Unit 4)

* prainage of the waters of the crater lake by means of a drainage tunnel
extending 665 m at S. Cibanjaran. The aims of this work is the prevention of
secondary disaster arising from the action of lake water caused by
Mt. Galunggung'é future eruptions and that arising from the flood flow caused
by a bféak of the external wall of the crater lake resulting from the rising

of the lake water.
(5) IWarning and Evacuation System {Project Unit 5)

In addition to hardware countermeasures from project unit 1 to project
unit 4,'the warning and evacuation system which was introduced following the
1982 eruﬁtion and fuctioning in certain years, is adopted as “software
countermeasures" for the disaster preveation project which will be
introduced. The purpose of this warning and evacuation system is to prevent

the loss of human life and to tramsmit warnings in the event of debris flow.

This system is composed of a observation system which accumulates and
manages the collective data concerning rainfall and water level and an
information transmission system which contacts local residents with

predictions of the occurrence of debris flow.

Locations of the Disaster Prevention Facilities on the aforementioned

unit project are shown in Fig. - 4.1.
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4,2 Waintenance of Santdpocket

4,21 Outline

According to the field reconnaissance, the sand pocket in §. Ciloseh
basin and S; Cikunir is too full and in a dangerous state from the point of
view of disaster prevention. Also, the Aikes are insufficiently high and too

eroded. Above all, it is estimated that in the next ten years there will be

4,700 m  of sediment that will flow inte §. Cikunir area, hence the urgent

need for countermeasures to be taken. The sand pocket is maintained and its

'funbfioﬂ’revivea'by”thé“following projects:

(1)L'Improvemeﬁt'of dikes

(2)  Sediment management works (excavation and hanling of sediment or

dike raising)

(3) Construction of check
4.2.2 'Dike improvement Works

(1) Height of Dike

7 The height of dike necessary for each sand pocket was discussed and the
result shown in Table - 4.1. These conditions also apply to the plans for the

‘raising ‘of dike mentioned in the next section,

dams

‘Table - 4.1 Height of Dike on Sandpocket

Rame of Basin

Design Peak (m3/s)

Riverbed Height of

Flood Discharge Gradient dike (m)
o Negia 558 1/35 3.0
Ciloseh Basia ™ T -
Cimampang 271 1/69 3.0
‘Cikunir Basin O PORYO I 175 1/25 3.0
‘Dalam
s - Ciponyo I 169 1/55 3.0
~Cibanjaran Luar
Basin
: o 195 1770 2.5

Ciponyo II
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a} The height of dike should be maintained as greatex: than the height
that is more than the free board of 1 m added to the water-level of
the design peak flood discharge of floods over a period of 50 years,

bh) The design riverbed gradient necesgsary for the caleulation of water
level was determined ;n:éonsideratiqn of. the present riverbed

gradient.

¢) As for the upstream area of Ciéonyo I Dalam, the steep riverbed
slope gradient, about 1/30, an occurrence.of mud flow is expectad,
For this reason, the haight_of_ﬁike was_decided as.the,gver topping
height arising fromfdebris flow, with the addition of the free
board of 1.0 m securad. .Please réfgx,to Sppportjnq Report III for

.details of the calculation process.
{2) Standard Cross Section of Dike

As a result of the stahilization analysis:of thé bank's;§gqf }tawas
decided that for the standard cross-section of dike; the slope gradient of the
river side should be 1:1.5 and the face of slope should be reinforced by
gabion. The slope gradient for the land side should be 1:2.0 and the face of
slope should be réiﬂforcad by vegetation. On the iand sida,sfor,ths
prevention of the face of the slope from being scoured by flowing water, groin
is to be placed. The éections of the dike.for répéir; axtensioq,.and raising

are shown in Table - 4.2 in outline,

. Gabion Mattress .
" Thick 30¢m

River side

Land side

4}npqcied -Embankment
Fig. - 4,2 Typical Cross Section of Dike
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‘The outline of bank improvement is shown in Table - 4.2. The location

of these works is shown in Drawing 2.

Table - 4.2 Outline of Dike Improvement

Length of Improve- Length of Groyne

ment Dike (m) Rising Dike (m) . {m)
‘1 Ciponyo I Dalam* : 1,001 : 2,108 174
‘2 Ciponyo I Luar 1,190 900 100
3 Cipenyo II 5,932 o 500 343
4 _Cimampaﬂg - . 1,150 - 57
5 Negla 2,651 - 132

~ Total 11,924 3,508 806

Note) *® Ciponyo I Dalam is the value of Alternative D for the sediment
management works shown in 4.2.3.

{3} Embankment Volume and Location of Excavation for Dike Improvement

The embankment volume needed for the improvement of the dike at the
sand ﬁoéket-is 185,000 m>. The amount volume of ‘aggregate for the gabion
and groin to be used for the protection of the dike from mud flow is
33;300.m39- These materials are used for excavating accumulated deposits in
the 5 sandpockets in the néighborhood'of the dike of Ciponyo I Dalam which is

in a state of danger.
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4.2.3 Secdiment Management Works

The following is an outline of the sediment management works in the

sandpocket.

(1) Necassary Volume of Sediment to ba Managed.

The following is the volume of sediment te be managed in the sandpocket

for 10 years,

a) 8., Cikunir Area (Ciponyo I Dalam)} 8,141,000 m3
) S, Ciloseh Area (Cimampang) 394,000 w3
Total 8,535,000 m3
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(2) -Establishment of Alternatives

The sand excavated in the sandpocket is transported to Jakarta by PJKA
as aggregate to be sold,

The average transportation volume per month from January, 1987 to July
: 3 3 3
1987 is 10,500 m~ (= 126 %10 m /year). The total transportation volume

over a one year period (July, 1987 - June 1988) is 440 x103 m3. The

average monthly volume is 36,600 m3.

Judging from the actual rail conditions (operation diagram, railroad
conditions, etc.), it would be possible to increase the transportation
capacity of PJKA to G600 xlO3 m3 in future. It is also necessary to
introduce an aggregate plant for the treatment of large stones accumulated in

the sandpocket.

Taking into account the above mentioned facts, the following five

altermatives for sediment management of the sandpocket were established.

Alternative A: The entire amount of design management sediment volume
{653,000 m3 DMEV) is excavated and hauled to the aggregate

plant to be produced into aggregate.

Alternative B: Of the DMSV, 450,000 m3, which has been set up by taking
intoe account the maximum annual cumulative transport volume
(428,000 m3) of aggregate from Tasikmalaya to Jakarta over a
one year period with a plant production loss ratio (6%). is
excavated and hauled to the aggregate plant to be produced

. into aggregate.

The remaining volume is spread evenly (uniformly) by the
construction machinery. With regard to the raising of the
riverbed due to even spreading, existing dikes, are to be

raised.
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Alternative C:

Alternative D:

Alternative B

Of the DMSV, 310,000 m3, which has been set up by taking
into account -the nearly half volume (300,000 ma) with a

‘plant prdduction loss ratio (6%), is excavated and hauled to

the aggregate plant to be produced into aggregate.

The remainiag volume is spreaﬁ'6ven1y_(uﬁiform1y) by the
sonstruction maéhinefy.' with.regar¢;to,tha:raising of the
riverbéd'dua_to e?en'spreadihg,'existing dikes are to be.

raised.

Of the DMSV, 120.000'm3, which has been set up by taking
into. account the minimum annual cumulative transportation
volume (128,000_m3) of aggregate calculatad from the actual

transportation volume over a period of January 1987 to July

1987 with a plantgproductiOnlloss-ratio:(ﬁ%)(:is excavated and

hauled to the aggregate plant to be produced into aggregate.
The remaining volume is spread evenly (uniformly) by the
construction machinery. -With regard to the raising of the
riverbed due to sven spreading, exiéting-dihes are .to be

raised.

The eatire amount of DMSV is spread evenly {(uaiformly) by the
construction machinery. -With regard to the raising of the
riverbed dus to even spreading, existing dikes are to be

raised.

(3) Sediment Management Plan

Sediment management plans with a design sedimeant volume of

3

6,535 x10 m3 for each alternative have been classified and are shown in

Fig. - 4.3.

a) - Leveling of Riverbed

Taking into account the'present riverbad gradient, the'leveling of

riverbed is executed by conveyance of the sediment which

accumulated abova the'design riverbed line to a dead water area.
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b)

c)

3)

Dike Improvement

Dike improvement works for alternative B, C, D and E is executed in
the sandpocket Ciponyo I Luar and Ciponyo II. Dike improvement
works for alternative A, bscause the entire design sediment
management volume is used to produce aggregate, are executed in
the sandpocket Ciponyo I Luar and Ciponyo II as well as sandpocket
Cipényo I Dalam,

Accumulated Sediment for Raising Dikes

Sediment will be spread in uniform thickness from the design
riverhed. Any rise in the riverbed due to spreading will be met
with an increase in height of the check dam.

Aggregate Plant

The necessary sediment to produce the aggregate is excavated from

the sandpocket and hauled to the aggregate plant. The aggregate

plant will be planned near the Ciponyo I Dalam sandpocket.

The outline of the sediment management is shown in Table ~ 4.3.
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{1) Alternative-A

Sediment manage-
mant wvolung
6,141x103

-

Dike improve-
ment volume
]
223,800
R;verbad 1ev911nq

394x103

S W

Excavation #3
for aggregate
{8 years)
4,513,000

(4,907,000)
Aggregate plant
capacity:

640 t/h

(3) Alternative-C - '{4) Alternative-D -
: Dike improve- ' L bDike zmprove-
ment volume 'mggg_yg.gm_
209,000} 1 209,000
R 174,800 m—— - 174,800
Sediment manage- 34,200 Sediment manage- 34,200
ment_ vol ' Riverbed level- _ment _volume ‘] - Riverbed level-
| 6,141x103 in 6,141x103 | E 1
L. 3%4x103 % 370,000 ] 394x103 _*—-—~“*ﬁf§:§fﬁzgﬁ§]

: Excavation #3 : - | Excavation 43
volurie for volume for
aggregate aggregace
{8 vears) - Fg'gggrgl

2,158,000 || 630,000
(2,552,000 |) | {1.024,000)
e Aggregate plant : Aggregate plant
i 6 t/h A ity 40 t/h
Riverbed Riverbed
Aggradation Volume Aggradation Volume
{8) Alternative-E ' '
Dike improvement
yolume Note) -
209,000 | Unit T md
174,800 *1 upper : 8. Cikunir Area.
Sediment manage- L 34,200 lower : S. Colossh Area
ment_voiumse Riverbed level- %2 upper : Total
9, 230%103 ing volume medium: 8. Cikuniy Area
394%103 1,370 goé l lower : 5. Ciloseh Area
" Riverbed #3 uypper 3 S. Cikunir Area
Aggradation lower @ 'S Cikunir Area
volune ' '+ B, Ciloseh Area’
4,562, 000 *4 ( ) is Volume for 50 years
(7.660, OQD)
7,839+1,400= (g: gglggg m3)
Fig. - 4.3 Conveyance Plans for Each Alternative

(2)

Sedimsnt manage-
nent volumg.
- 6,141x103

hlternative—ﬁ_

_Dike improve-
‘ment_vol
| . -209:0

_ 174;800
L 34,200
s Rivexhed level..
~dng vo

-394%103

1,356,000

170,000
,_Excavatlon ]
for aggregate

. _(8”}[
il 3,205;ooal
143,600,000

 Aggregate plant
capacity;
470 t/h

on the Sediment Management Works
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Table - 4.3

Alternatives for Sediment Management Plan

Reinforcement Move to Dead

: . : Aggregate Storing in
natives .
Alternal ... of Dike -Water Area Production Sandpocket
e 3 3 . 3 3
Alternative A 258,000 m 1,370,000 m 4,907,000 m 0 m
{Annual Excavation Volume 614,000'm3)
) ',. : f3 . . R
Alternaplye B 209,000 m__ 1,370,000 m3 3,600,000 m3 1,356,000 m3
(Annual Bxcavation Volume 450,000 ma}
. . 3 " a 3 3 3
Alternative C 209,000 m 1,370,000 m 2,552,000 m 2,335,000 m
' - (Annual Excavation Volume 319,000 m3)
e e nnn 3 3 3 3
Alternative D 200,000 m 1,370,000 m 1,024,000 m 3,932,000 m

(Annual Excavation Volume

Alternative § 209,000 m°

1,370,000 m

128,000 m>)

" 0Om

3

4,956,000 m

3

Notes: 1. Relnforcement worka of dlke for alternative A would be

executed ln sandpocken Clponyo I Dalam, Ciponyo I Luar and

Clponyo 11.

Reinforcement works of dike for alternatlve B,

D and E would be executed in sandpockets Clponyo I Luar and

'Clponyo EI.

2, Height of dlke means the height including'the dike raising.

(4) - Height of Dike Raising

The amount of the nnual accumulated sedxment volume which excavate

from the'sandpocket is hauled to the aggregate plant,
used for the dike raising. The area of sandpocket is 1,747,000 m™.

The remalnlng_amount

3

Thé following shows the sediment volume, deposit thickness and the

necéssétthéight of ‘dike under each alternative for faising dike.
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Table ~ 4.4 Nbcessary‘néighé“of'nikg Raising

Deposited Sediment : - Peposit ' Nécesséry‘ﬂéight

Alternative Volune Thlckness h of Dikes

(thousand m?) oo o my . {m)
Alternative A . Nome. - _ 0.0 _. : , 3.0
Alternative B 1,356 o O;B _ _ 3.8
Alternative C 2,355 | 1.4 s
Alternative D 3,932 | . 2.3 ) 5.3
Alternative E

4,956 (7,660) | S 2.9 (4.4) L UBL9(Tie)

Note: { ) is the deposited sediment for a 50 year period.
{5) Capacity of Aggregate.Plant

The capaczty of ‘the aggregate plant for each alternatxve plan is determumd
by the voluma of aggregate to be hauled to aggregate plant is shown 1n

Table - 4.5. Conditions for settlng up plant capacity are as iollows.,

a) Number of Opérating bays A YEAr ..vsossssnaess 221 days/year
b) Plant Operating Hours (One day, not taking into account _
night work} .'.:'_‘..I'.".CP!.I!OIC..ID.I.I..OII 7h°u£’s/da¥

¢} Unit Weight of Sediment .....eciecosscronreses 1,60 t/m3

The aggregate product1on flow chart for alternat;vs A, wh;ch has ‘the

greatest aggregate productlon capacity, is shcwn 1n Flg. - 4 4.

Table - 4.5 = Aggregate Plant Capacity

Yearly Volume _ S Opér_ating= o Aggregate Plant

Alternatives Hauled In Years _ Capacity
(m3) o : “{yeax} - j(t/h)
Alternative A 613,000 8 '1630
Alternative B 450,000 8 470
Alternative C 319,000 8 - 330
Alternative D 128,000 5 140
Alternative E 0 o i
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Qr 3 (1) GRIZZLY HOPPER
630t/h (2) VIBRATING FEEDER

3 JAW-CRUSHER

SURGE 'PIL'E |
WATER - : . VIBRATING FEEDER
I \L NN 40mm VIBRATING SCREEN
VIBRATING (& ‘\Li ¥ \L*
'SCREEN ! | ____fy25mm
. @ { T&fﬂ\m
SPIRAL (@) =~ '
CLASSIFIER i 1 t A
<

DUMP TRUCK

STLAGE | . STOCK PILE

TRACTOR SHOVEL

Fig. - 4.4 Aggregate Production Flow Chart
‘ for Alterantive A
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4.2.4 Check Dam Works

Design of the check dam was carried out based on "Ministry of

Construction Technlcal Standard of River and Sabo Fagineering" (draft),

compiled by the River Bureau, Ministry of Comstruction, and based on Japanege

and Indomesian oparation cases.

{1) Qutline of Facilities

1)

2)

3}

8. Cikunir Basin

Check dams, CKN-4, CEN-5, and consolidation dam, Ciponyo, ave

gravity concrete dams designed for the stabilization of sediment
that flows into Ciponyo I Dalam and bank erosion preveation. The
base being gravel, energy dissipator facilities waere constructed

using both apron and energy dissipator pools.

S. Cibanjaran Basin

A series of dams constructed with check dams CHJ-4, CBJ-5, and a
consolidation dam, CBJ-3. The design was the some as the ones in
the 5. Cikunir basin.

S. Cimampang Basin

Check dams constructed in the upperstream area of sand pocket

Negla, CMP-1, CMP-~2, The design was the same as the ones in the

8. Cikunir basin.
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(2) Description of the Facility
Structure details of the check dams are shown in Table - 4.6.

Table - 4.6 Qutline of Check Dams and Consolidation Dams

in §.Cimampany, 8., Cikunir and S. Cibanjaran

[ Dasign :
¢ miver Nome of  Location Peak Flood Dam Spacification
Hamg of Riv Pacility Pischarge  Height Length Over Flow  Down Stream Up Stream  Apron
‘ {m3sg} {m} {m) Langth {m) __Slope Slops  Length fm}

CMP - 1 z/800 226 12.0 11.0 16.0 1:0.20 1:0.60 22.0

§. Clmampang .
e - 2 3800 226 12.0 41.0 16.0 1:0.20 1:0.60 22.9
CEN - 3# 17/519 143 5.0 85.0 30.0 1:0.20 1:0.15 2.0

S. Cikunir CKi - 4 17/810 133 5.0 122.0 6.0 1:0.20 1:0.15 9.0
CIH - .5 187010 123 5.0 104.0 0.0 1:0.20 1:0.15 9.0
CBRJ - kL 1/860 200 7.0 213.0 24.0 1:0.,20 1:0.25 13,0

8, Cibanjaran CBJ ~ 4 8/180 196 §.0 54.0 22.0 1:0.20 1:0.45 14.5
CBJ - & 8/660 187 13.0 104.0 2.0 1:;0.20 1:0.585 22,6

Hote) * Comsolidation dam
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4.3 Stabitization of River Course In the Sandpocket Glponyo it

4,3.1 Outline of Works

In the sand pocket Ciponyo. II, there has been:great progress in the uge
of land-like paddy fields and several communities have now forméd.‘ In the
period of floods, however, the river channel on the side of §. Cikunir is not
stabile, and it suffers from inundation. .Thé extension of 8. Ciponyo Ii'is in
the upstream/downstream direction covering the distance of 4.5 km and passage
between communities is not conveniént,._ihereque;:EonSOIiaatiQn1dams will be
built for the stabilization of river chanhels,"by'which_to”prevant inundation
in sandpockets and also to facilitéterhetter'cbmmﬁﬁicatiqns betwéan

communities,

The revetment works to allow for the safe flow of ‘flood water is to be
made a round the narrow section of the confluence of 8. Cibanijarsn and

§. Cikunir where some sections of the bank are low,
4.3.2 Consolidation Dam Works

The consolidation works for Ciponyo II is to-place CKN-1 and CBJ-1 -at a
spot 1.5 km from the confluence, avoiding communities in the sand pocket, and
place CKN-2 and CBJ-2 at a spot 3.4 km from the confluence,; ‘In thé
consolidation work, the width of water way is to be 46 m. Dikes on both sides
of the sand pocket will be connected to the consolidation dam by means of

dikes.

The details of the revetment work and the dikes area shown in

Table - 4,7 and general drawings are shown at the end of this volums.

Table - 4.7 Outline of Consolidation Dams in Ciponyo II

Dasign

Name of River Heme of Location Paak Flcod - .Dam Specification -
an ve Pachlivy Discharge Height Length . Over Flow Down Stream  Ulp Scrazm  kpIoa
tdzad {m} . (s} . Lengkh (m) _Slops . flepe
P -1 11/300 195 4.0 70.0 40,0 110,200 1§0,15 8.00
8. Cimampang " . - B .
v -~ 2 1371400 193 ) 4.0 78.0 40.0 1:0.20 1:0.15 B.DO
cpd - 1 17200 192 4.0 10,0 . 40.0 1:0.20 110,15 8.00
8, Cibanjarasn

TR} - 2 7100 187 4.0 T8.0 40.0 1:10.20 110.15 C 8,00
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4.3.3 Revetment Works at the Confluence

The design flood discharge at the confluence is 419 m3/s. Taking
into account the design riverbed gradient and the width of the river, the
water level at the time of the floocd was estimated at 2.8 m. The height of
the dike from the riverbed was estimated at 4.0 m, The revetment works were
limited to a 1.7 km long area covering both side of the confluence point., 'The

details of the structure are as shown in Table - 4.8.

Table ~ 4.8 Specification of Revetment Works

Item Description
Design Flood Discharge 419 n/s
Riverbed Width 25.0m
Riverbed Gradient 1710
Bank Height 4.0 m
Bank Slope ) 1:1.0
Slope Protection Masonry
Length of River Course 1.7 km
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4.4 Check Dam Work in the Southern Slope Basin

As for disaster prevention facilities on the southern slope basin of

Mt. Galunggung, the main work is check dams., In determining the

specifications of the sabo dam, the following items were taken into

consideration,

a)

b)

c)

d)

Height of Check Dams

The foundation of check dams is mostly composed of unconsclidated
lahar deposits, weak in soil béaring capacity and high in

permeability, and therefore not adequate as foundation. For this
reason, it is desirous that the height of the check dam be lower
than 15 m, ¥f it has to be higher than 15 m, the dam should have

rocks firmly put in place,
Free Board of Check Dams

Free board is determined in consideration of design flood discharge
and intensity of riverbed fluctuations. It shonld be higher than

1 m.

Countermeasures for Prevention of Scouring in the Apron Sections of

Check Dams and Consolidation Dams.

The Apron Section of check dams is subject to scouring due to the
change of hydraulic¢ conditions such as the decrease of runoff
sediment. caused by the construction of the check dam, Therefore,
the material for the coastruction of apron should be made by

concrete.
Material and operation

In view of the economical and employment conditions, one should
consider adopting the £full use of stone sediment, hanboo, wood and
the like, as well as considering manpower for counstruction.

Items planmed for check dams along §. Cisaruni, §. Cikupang and

§. Cimelah area shown in Table - 4.9.
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4.5 Crater Lake Dralnage Works

4.5.1 Outline of the Works

3,57 km2 of the uppex area of the §. Cibanjaran was blocked when Mt,
Galunggung erupted in 1982. Ever since, rainwater has accumulated in the

crater and formed a crater lake.

The maximum water level ever is estimated to be 1,107.6 m, at which
point the total volume of water is estimated to have been 7{360,000'm3.' The
water level of the ¢rater lake fluctuates between an elevat;.ion of 1,000 m to
1,099 m and the water volume of stored at an elevation 1,005 m is 4,000,000

3
mw .

The simulated results of the amount of rain and the water level of the
crater lake for the survey period are examined in Chapter 3., The results show
that the water level rose rapidly bhut there was no collapsing of the crater
wall. Howevsr, because the crater lake catchment is waste land it ig clear
that sediment will flow into the crater lake, and a rise in the water level of

the crater lake, however gradual, is anticipated,

The average eruption cycle of Mt. Galunggung is short, being
approximately 52 years. Therefore, flooding due to the collapsing of the
crater wall caused by a rise in the water level of the crater lake or
collapsing of the crater wall due to an eruption of the Mt.'Galﬁnggﬁng will
most likely cause extensive damage to the city of Tasikmalaya located
downstream. Setting up a drainage tusnel in the crater lake to lower the
water level would be very beneficial. Construction of the'dréinage tunnel
while the water level is low is economical and technically eaéy. -It is

advisable to start congstruction immediately.

4.5.2 Structure of Drainage Tunnal

Details of the structure of the drainage tunnel are as follows. For

detailed calculations, refer to the supporting report III and IV.
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(1) The diameter of the drainage tunnel was decided at 2.0 m, taking into

account the width in which it is possible to remove the excavated materials by

trolley.

(2) The vertical gradieant of the drainage tunnel was decided at 5%, taking
into account the excavated material to be removed and the amount of water to

be drained from the crater lake.

(3) The drainage tunnel lining will be liner plate. The reason being that
the installation at the construction site will be easy and it will be possible

to carry them by hand. .

{(4) ' The deSignfdischarge for the drainage tunnel is 10 msls. - Assuming
the probability of water running into the crater lake, .the results of a
simulation for a 50-year probability discharge show that the water level of

the crater lake will rise by 3.0 m, but there will be no problem with the

crater wall.

(5) - The lowest level of the 3 tiered pipe entrance is 1,082.5 m based on

the study results described in Chapter 3.4.3.
4.5.3 Drainage Tunnel Construction

“Problems on drainage tunnel construction and countermeasures for this

are summarized as follows;
(1)  Construction in High Temperature Zone

:.'The:réSults of boring show that the temperature of the fumarole area
was around 90°C. A detailed survey is necessary in crder to draw up a
construction pian. The maximum temperature for humans working in the tunnel
shéftfiS'consideredrto be about 30°C and it is physically difficult to opefate
with ventilating holes. Therefore, the plan to carry out the excavation
operation is sﬁbmitted after temporarily lowering the tempsrature of the high
temperature layer in. order to lower the temperature in the shaft. The

capacity of the refrigeration machine is 7,000 Kcal.
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{2) Countermeasuras for Gases

The gases an and So2 wore detectead during an effluent gas analysis
at the site of the crater lake., Ventilation will be used to deal with these
gases. A combined reverse exhaust system will be used. 'Also, preliminary
boring will be carried out to detect the existence of gasecus layars and

layers with water leakage.
(3) Tunnel Excavation

The tunnel will be excavated using man powsr and blasting and the
gxcavated materials will be hauled out by truck. Because the crater wall is
made up of loose sediment it will be covered by protective materials. When a

given section is excavated a liper plate will be used.
{4) Crater Lake Drainage Method

Because excavating the interier of the crater lake and comstructing the
tunnel inlet is assumed to ba technically difficult, the tunnel is to be
positioned near the water lavel of the crater lake and drain it using inlet a
300 mm siphon. According to the results of our calculations drainage of 0.26
msls is possible., Cenerally, pumping with a siphon is possible to a water
depth of 8.0 m, so the lowest portlion of the drainage tunnel will be
constructed at the point where the water level has lowered 8.0 m and one after

another will be displaced.
{5) Transportation of Comnstruction Materials
For the transportation of construction materials, comstruction roads
will be built going as close to the comstruction site. as possible, starting
from the point where trucks are presently able to come to, From there the

materials will be carried by man power. Heavy objects will be transported by
bulidozer.

4.5.4 Specifications

The specifications of the drainage tunnel are shown in Table - 4.10.
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Table - 4.10 Specifications of Crater Lake Drainage Tunnel

Design Drainage  Drainage Tunnel Vertical Tunnel
‘Water Level

Cooling
R ; ; . Plant
Diameter L th
(EL m) i eng D;ameter Length (unit)
Am) (m) {m) {m)
©1,082.5 2.0 665 4.0 90 2
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4.8 Warning and Evacuation Syatem

The Warning and Evacuation System will transmit warming information
concerning the occurrence of a debris flow in regards to the management of
rainfall and water level data, and urge an ¢vacuation of inhabitants; with the

object of preventing any 16ss of life.

The goversment of Indonsesia requested the JICA, in June, 1982, to have
the government of Japan supply the equipment for a Lahar moﬁitofing system as
part of the disaster warning system for the Mt. Galunggung erﬁptions. The

Japanese govermment decided to honor this request by following the egquipment.

1) RADAR RAIN GAUGE
2) OPERATION AND DISPLAY UNIT
3) SHELTERING SHED

The eguipment was ready by January 1983 and was delivered to Indonesia
in February of the same year. Féllowing that, in addition to the above
equipment, a telemeter system to.ohserve the amount of rainfall and water
levels, and a visual information system using television cameras were added to

establish a comprehensive warning system for debris flow (Lahar),

As the system was iatroduced, JICA dispatched experts several times to
provide instruction om the operation of the system, its maintenance, tachnical
supervision of hydrological analysis using radar rain gauge and techniqal

supervision of methods of s&ciiing warning and evacuation criteria according to

the intensity of rainfall.

Though the voltage instability of the power source has.caused the
system to stop monitoring on several occasions, the compilation of data was
accomplished., Unfortunately, the system was greatly damaged by lightning in
October 1985, Operations were discontinued following that, and~recpmﬁencéd in

August 1987.
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The JICA study team feels that an understanding of rainfall
characteristies in the basin of the southeast slope of Mt. Galunggung is of
importance. . From December 1987 to March 1988, the observation of rainfall was
carried out through the use of the radar rain gauge and the telemeter rain

gauge E¥S tem.

4.6.1 The State of the Warning and Evacuation System

The Warning and Evacuation System was established from an information
transmission system which contacts local residents with predictions of the
océu;rehdefof ﬁebris flow. These predictions are based on observations
gathered'from the observation system which accumulates and manages the
collective data concerming rainfall, water levels, etc.

{1) ~The Obsarvation System

The Observation System is composed of the following subsystems. .

Table - 4.11 Observation Subsystem and Kinds of Record

Name of Obseréation Instrument Kinds of Record

1) Radar Raingauge o a) Rainfall Intensity Display Hard Copy
b) Areal Rainfall and Cumulative Rainfall
Display Hard Copy

2) Telemetering Raingauge ¢) Hourly Rainfall
a) Ciakar b) Pasiripis ¢} Sinagar
3) Telemetering d) Hourly water level

Hater Level Gauge

4) Lahar Monitoring ‘@) Occurrence record

'Frcmilooking at the conditions of the data collected as shown in
Tab1é1— i;ll, approximétely 800 hours of rainfall records exist from (a) and
{b) (from theﬁpefibd May 1984 to February 1988). For (c) only rainfall
recofds'wére able to be taken._ Few records were obtainable for water levels
due to problems ﬁith the electric power generating e§uipment and for debris
‘flow due to damage and run-off problems. At the current time (February 1988),

ail'subSystems except the water level gauge were in operation.
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{2} The Information Transmission System

The Information Transmisslon System of the period of the eruption of
Mt. Galunggung (1982-1983), as shown in Fig. 4.5 is basically still existent
at present {1988 at the time of writing). Running along this system,

information of the occurrence {prediction} of debris flow is transmitted.

The Galunggung Project Office procures information and reports
concerning the occurrence of debris flow, the behavior of the debris flow,
rainfall (the scope of the vainfall, movements in the area of the rainfall,
strength of rainfall, etec.), and water lévels, and upon analyzing this data,
relays the report to the correspondent agency. (Refer to Fig. - 4.6) These
correspondent agencies transmit this information in the order Kecamatan -~ Desa

- Kampung and advise residents on the necessity of evacuation.

In addition, through amateur (Ham) radio this information can be

received at any time and will advice the local inhabitants on evacuation.

Since this Infoxmation Transmission
System was basically maintained during the 1982 disaster, there seem to be no

major problems.
However, with regard to amateur radio during disaster, it is evident

that in the future there will be a nead for emergency battery power due to the

fact that many operators are using commercial batteries.
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