3.4.2 Design Sp?ra*ﬁapadiéy of Sandpocket Ciponyo I & II

'.Itfis_necééSary to secure ‘the spare capacity of sandpocket
-correspohding'to”the‘annual accumulated volume, by excavation or dike raising
for the purpose ‘of dlsaster prevention hy accwnulated sediment in the

qandpockat Ciponyo and Cxponyo II shown in Table - 3.4.
(1) - Design Runoff Sadiment~V61ume.by Flood

Generally, the design runoff sediment volume in the sediment control
plan should be establishéd in consideration of the design yield sediment
volume that flcwad from the" seﬂzment yield area of the upper basin and control

volume by rlver channel.

~The - survey mater;als concernzng the sediment runoff around §. Ciloseh,
8. Clsarunx, S. Cimerah and other basins are not sufficient. Accordingly, in
th;s=study, the des:gn:runoff sediment volume of each basin is determined on
the'BéSis 6f5thé_éediﬁént rﬁnoff méfefials.coﬂéerning.the'debris flou area at
the volcanic product zone in "Technical Standard of Rivers and Sabo

Erdgineering _:mihi’stry of Constiuction in Japan",*)

*j':"Technlcal Standard of Rivers and Sabo Engineering Ministry of

Constructzon in Japan”

‘Chapter g, 2,4,2 2 Dgs&gn Rgnoff Sediment Volums (D.R.S§.V)

;ixf'the#e'is no debris flow data of the objective area, and no
prédtaﬁion‘of the occurrence of the land slide type - large scale breaking,
DRSV will be decided consuliting the following figures.

e _ B o
__-Deb;is flow zone, standard area = 1 km

1) Grenite zone ; 50,000 - 150,000 m°/km’/Elood
2y Vglcaﬁic prodﬁct=zqne ;80,000 - 200,000 m3/km?/£100d
' 3) '?értiarg zone ; _40,000'- 100,000 m>/kn>/£100d
, 4) .ghﬁﬁterédjzone _ ;100,000 - 200,000 m>/kn’/flooa

5) .Other zone } 30,000 - 80,000 m>/kn>/£loo0d
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If the catehment area is 10 times the standard area, 0.5 times the
above figures will be used, and if the catchment area is 0.1 times the
standard area, 3 times the above figures will be used. (From Department of

Sabo, River Bureau, Ministry of Construction)

The V shaped valley area of the river is regarded as the debris flow
source area {(hereinafter referred to as "“the sediment yield area") in this

study.

The design runoff sedimeant volume by flood (DRSV) for S. Cibanjarah is
calculated by using the maximum value of specific runoff sediment shown in
Fig. - 3.5.

The results are shown in Table - 3.5.

‘Table - 3,5 Design Runoff Sediment Volume of by Flood in 'S. Cikunir
S. Cibanjaran Area

Debris Flow Specific Runoff Runoff Sediment
Source Area Sediment Volume Volume by Flood
(km2) (103 m3/xm?) (103 m3)
8. Cibanjaran 5.76 115 662
8. Cikupang 6.35 113 S - 718
Total 12,11 S 1,380
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Fig. - 3.5 Specific Sediment Runoff of Debris Flow

(2) Design Spéré'Caéacity for Sandpocket Cipohyo I and Ciponyo II

From a v13wpolnt of the disaster prevention, the design spare capécity

(DSC) is basxcally de£1ned as the capaclty which is able to control the

followlng year 's® “annual accumulated sedlment volume decreases every year in a

long per;od. (refer t6 Fig. - 3.3, Table - 3. 4).

' The actual accumulated sediment volume is con31dered to fluctuate

1rregular1y around the volume ‘shown in’ Flg - 3.3, because of -influences of

'taxnfall which 0ccurred 1rregu1ar1y.
t the'lo%

Surplus of the mean annual accumulated seaiment volume (1,236 103 m

DSC for sandpoakets is established by taking inte accoun
) f£rom

August, 1985 to August, 1987.
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Furthermore, the volume mentioned above is able to regulate the runoff

sediment volume (1,380 103 ms) by flood in a return period of 50 years,

The design spare capacity for sandpocket Ciponyo I and CiponYo IT is

shown as follows:

Table - 3.6 Design Spare Capacity of Sandpocket Ciponye I & II

Annual Accumulated Sediment Volume
from August 1985 to August 1987 (103 m3/year) (1) 1,236

Design Spare Capacity (2) = (1) x 1.1
(103 nd) ' 1,400

Runoff Sediment Volume by flood (3)
(103 m3/f1004d) ' 1,380

Notes: (1) See Table -~ 3.3
(3) See Table ~ 3.5
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3.4.3 Design Management Sediment Volume in Sandpocket Ciponye I and
Ciponyo II1

To maintain the spare capacity of the sandpocket, the total volums of
design annual accumulated sediment and design spare capacity will be excavated
for 10 years.

The total volume is called "Design management sediment volume."

The design management sediment volume {DMSV)} for the excavation of the

disaster prevention plaun is formularized as follows:

vte {T) =Cds+vd (T) R R R (3-2)

ae {T):Vde (T)!T t e rs s R eIt e g e s I EB LI ELERTS (3-3)
where;

T ¢ Proposed excavation period {year}

Vte (T} &+ Total design excavation volume during T (m3)

'Cds ¢ Design spare capacity (ma}

Vd {(T) * Total design accumulated volume during T (ma)

Vae {T} :+ Design average annual excavation volume (m3)

The design management sediment volume for the management periocd of 10

years, 15 years form 1988 is calculated as Table - 3.7.

‘The relstionship hetween design accumulated sediment volume and the
average annual management sediment volume is described as Fig. - 3.6, if the
annual management volume is to be supposed as the constant in the excavation

period,

From Fig, - 3.6 the accumulated volume in the sandpocket Ciponyo I
Dalam is larger than design management sediment volume in the periocd of 2 - 3
years from starting. of excavation. Therefore, it is necessary that the excess
Sedimént‘fof the design excavation sediment is transferred temporarily te a

dead water area of the sandpocket.
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Sediment Volume

in the excavation plan for maintenance of sandpockets, the desiga
average annual excavation sediment including the excess sediment for design

excavation sediment in the sandpocket Ciponyo I Dalam are excavated.

Table - 3.7 Design Management Sediment Volume of Sandpocket Ciponyo I & IT

From 1988 From 1988 From 1988

Proposed Management Period till 1997 £i11 2002 till 2007
Number of Management Years (Years) 10 1s 20
Design Spare Capacity (103 m3) 1,400 1,400 1,400
Design Accumulated Sediment Volume
(103 m3) 4,741 5,601 6,194
Management Sediment Volume .

(103 m3) 6,141 7,001 7,594
Aanual Management Sediment Volume

(103 m3/year) 600 470 - - 380
Excess Sediment Volume for Annual

Management Sediment Volume- -

{103 m3) : 345 . 706 1,094

f;,~nﬂsxcess sediment:,volume 345,000 m3

.jfgéééﬁ 600,000 m31{_P9919“ Annual management sediment volume )

7
7
7

' 470,000 m° o ' )

W V77777 X Y A S

' ;.- Dasign Peposited Sediment Volume {

t i
{
|

"""“'\._-ﬁ__.___‘_‘_ll

9ar a6 4 9 L[] =2 pi ] Lol =3 € B es 39 o0 20 7002 3 4 s 4 T

Fig. - 3.6 Annual Management Sediment Volume of Sandpocket Ciponyo I & II
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According to the Table - 3.7, the longer the project period {proposed
management period), the larger excess sediment volume. The project period was
set for ten (10) years and design annual management sediment volume was set

for 614,000 m3 by following reason,

i} In consideration of the size of sandpocket, the design annual
management sediment volume of 614,000 m3 is the maximum volume
for the exscution of work.
"1i) The longer the management period of sediment, the smaller the
economic benefits from the view point of disaster prevention.
iii) It is necessary to assure the spare capacity of the sandpocket for
the large scale runoff of the sediment accumulated in the

8. Cikunir area duwe to the eruption.

The design management sediment volume of sandpocket Ciponyo I and

Ciponyo II area is shown as follows:

a. Design managemeﬁt sediment volume for ten (10) years; 6,141 m3
(a=Db + c)

b. Design accumulated sediment volume : 4,741,000 m3

¢. Design spare capacity : 1,400,000 m3
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3.5 Design Management Sediment Volume in 5., Ciloseh ~ B, Clmampang Area

The sediment control plan in §. Cilosh - §. Cimampang Rasin has decided
to decrease design runoff sediment volume to less than the design allowable
runoff sediment volume (DARSV) at the reference point. '
3.5.1 Design Runoff Sediment Volume by Flood

The V shaped valley section of the river is regarded as the debris flow
source area, DRSV for 8. Ciloseh - 8, Cimampang areas iz calewnlated by using

the maximum value of specific runoff sediment as . shown in Fig. - 3.7.

The results are shown in Table - 3.8.

fo. |

R e e
’ — H . :

e e
Y
-t

.

5. Cimampan
\Z ! r )
B 1,‘{‘ 1.,

S. Ciloseh .;?*_

SPECIFIC SEGIMEMT OSCHNARGE {103m3 7 am2rFLOOD

Mew.. : i
H
e
- : : '
. .k-lﬁ“.—'-;____b_ z .
D A A
H L
. i - ) )
1 ’ ‘
¥ ! :
! .
o s ] Areer
» o« s Q

CATCHMENT AREA {Hm?)

Source: "Technical Standard of Rivers and Sabo Ministry of

Construction in Japan"

Fig. - 3.7 Specific Sediment Runoff of Debris Flow
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Table -~ 3.8 Design Runoff Sediment Volume by Flood in
8. Ciloseh -~ §, Cimampang Area

Debris Flow  Specific Runoff Design Runoff Sediment
Source Area Sediment Volume Volume by Flood

(km3) {103 m3/km?) (103 m3)
Ciloseh 12,35 93 1,149
Cimampagg 7.79 1905 820
Total (Wegla) 20,14 1,969

3.5.2 Dbesign Allowable Sediment Volume by Flood

The allowable sediment volume of S. Ciloseh ~ S, Cimampang area is
quoted from the result of calculations of runoff sediment (50 year return
period) at the reference point decribed in "SUPPORTING REPORT (I)", and

summarized. in Table - 3.9.

The allowable sediment volume of §. Cileseh - S, Cimampang area is
relatively small compared with DRSV., Therefore, the design allowable sediment
volume of S. Ciloseh ~ S. Cimampang area is neglected in this. study and the

design excesgs sediment volume (DESV) is assumed to be same volume as DRSV.

Table -~ 3.9 Allowable Sediment Volume

Catchment Allowable

gg?gfgﬁce Point Area Sediment Volume Remarks
(km?) (103 3y
{1) Cimampang 14.56 55 Sub Base
' ’ Point
{2) Feqgla 32.07 78 Sub Base
FPoint
I Ciloseh Bridge 38.16 84
" II Tasikmalaya 63.64 79
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3.5.3 Dasign Management Sediment Volume of 8§, Cilossh. -~ 8§, Cimampang Area

The total volume of the runoff sediment by flood shown in Table - 3.8

is called as “Design control sediment volume (DCSV)",

To secure the storage capacity of sandpockets for DCSV, the same volume
of accumulated sediment in sandpocket (Negla and Cimampang} as DCSV shall be

excavated.

The management period of sandpocket Negla and Cimampang is established

10 years as well as sandpocket Ciponyo I.

DMSV for 10 years is calculated as 394 x 103 m3 Ly using formula

shown below. The design annual management sedimient volume (DAMSV) is set up

as 40 103 m3/year. {see Table - 3.10)

} =V
Vd {T) o X Wx T
where;
Vd (T) ¢+ Design management sediment volume during T years {ms)
T : Management Period = 10 years
Vc 7 Design control sediment volume = 1,969,000 m3
W ; Probability of sediment runoff = 1/50

Table - 3.10 Design Management Sediment Volume for the Sandpocket
Cimampang & Negla

Design Ceontrol Sediment Volume (103 m3) (1) 1,969
Design Management Period (Yeaf&) A C{2) 10
Design Management Sediment Volume (3) 304

(103 m3/10 years)

Design Annual Management Sediment (4) 40
Volvme (103 m3/year)
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3.6 Design Control Sedimeat Volume of the Southern Slope Area

The sediment control plan in the Southern Slope Basin has decided to
decrease design runoff sediment volume (DRSV) to less than design allowable

sediment volume {(DASV) at the reference point.
3,6.1 Target Rivers ¢f Sediment Contrel Plan

A, Cisaruni, S. Cikupang and 8. Cimerah are adopted as the target

rivers of the sediment control plan in Disaster Prevention Plan,

Because, in accordance with the results of the field investigation, the
rivers which have unstable sediment on the riverbed or the sediment runoff by
the bank erosion is large, are the three (3) rivers, the S. Cisaruni,

§. Cikupang and 8. Cimerah.
3.6.2 Design Runoff Sediment Volume by Flood

The V shaped valley area of river is regarded as the bebris flow source
area. Considering the present sediment condition of the river, DRSV for the
rivers in the Southern Slope Basin is calculated using the mean value or

minimum value of specific runoff sediment shown in Fig. - 3.8.

The results are shown in Table - 3.11.
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Source:

Fig. - 3.8

Table - 3.11

PNy [ o—

. i
§. Cipada

g rﬂé--Cimerah

S. Cisela

.
‘rao |~

\\A:..

s L_ﬂgi_ﬂkugang —.

SPECIFIC SEDIMENT DISCRARGE 1103m>/ xm?/FLOOG

e . Cisaruni

Ll

“

CATCHMENT AREL ‘(xm?)

"Pechnical Standard of Rivers and Sabo Ministry of

Construction in Japan"

Spacific Sediment Runoff of Debris Flow

Design Runoff Sediment Volume by Flood Southern Slope Basin

Name of Rivers

Name of Point

Debris Flow
Source Area
(xm?)

Specific Run
off Sediment
Volume

(103 m3/xm2)

Design Runoff
Sadiment Volume
(103 md)

8. Cisaruni

S, Cikupang

S. Cimerah

Ragrag
Kondang

Cimerah
{(Meeting Point
of Cikunten I)

Cipada
{Meeting Point
of 8. Cimerah)

Cisela
(Meeting Point
of 5, Cimerah)

3.01

0.61

2.69

0.556

1.98

56

104

101

181

111

‘169

63

272

101

220

Total
{Bojongpal)

593
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3.6.3 Design Allowable Sediment Volume by Flood

The sediment transportation capability at the reference point was
calculatéﬁ by using Mayer-Peter-MUller formula. The purpose of this
calculation is to set design allowable sediment volume (DASV) {50 years return
period) to be used in the sediment control plan.

The specification for calculation of the sediment transportation
capability by flood are shown in Table - 3.12. The results of calculation are
shown in Table - 3.13.

Table - 3.12 Specification for calculation of the sediment
transportation capability

Name of River 8. Cisaruni 8. Cikupang §. Cimerah

' Hame:of Refergﬁce Point Hagrag Kondang Bojongpel
Catchment Area (kn°) 6.26 3.40 10.95
Gradient of Riverbed 0.0211 0.0206 0.0203
Width of River (m) 30 25 20
Riverbed Specific Gravity 2,70 2,70 2.70
‘Materials Dry Density 1.71 1.71 1.71

Porosity 0.38 0.38 0.38

Mean Diameter 12 mm 15 mm 15 mm

Hote: See "SUPPORTING REPORT (I) Chapter 6,"

Table - 3.13 Sediment Transportation Capability by Flood
{(Design Allowable Sediment Volume)

Design Allowable
Name of River Name of Base Point Catchment Area  gediment Volume

(xn?) (103 m3)
S. Cisaruni Nagrag 5.25 35
8. Cikupang Kondang 3.40 17
8. Cimerah Bojongampel 10.95 59
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3.6.4 Design Excess Sediment Volume by Flood

The sediment control plan has decided to decrease DRSV to less than

DASV at the reference point.
Design excess sediment volume (DESV) is volume to be an object of the
sediment control plan, and to be sought at each reference point by subtracting

DARSY from DRSV,

DESV of the rivers flowed in the southern slope of Mt. Galunggung is
shown in Table - 3.14.

Table - 3.14 Design Excess Sedimenﬁﬂvblume by Flood

Design Design Design
Name Of Catcnment Run?ff ‘ All?wgble E;q?ss

. ) Sediment Sediment Sediment

Name of River Reference Ared

Point (kmz) Volume Volume Volume

{103 m3) (103 m3) (103‘m3)

(1} - {2). : (3)=(1)-(2)

§. Cisaruni Nagrag 6.26 169 35 _ , 134
8, Cikupang Kondang 3.40 63 N 46
S. Cimerah Bojongpel 10.95 593 59 ‘ 534
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3.7 Sabo Facilities Plan

3.7.1 Basic Principles

The Sabo facilities plan was decided after consideration of the design

excess sediment volume determined in the sediment control analysis and the

actual conditions of the existing Sabo facilities such as the sandpockets, the

check'déms, etc. to have been obtained in the 1st work in Indonesia from July

to November, 1987. The Sabo facilities'plan includes the construction of the

new facilities, improvement of the éxisting facilities and its rehabilitation,

‘The establishment method qf_thé design flood discharge, the design

excess sediment volume and the sediment control function of the Sabo

facilities wﬁiqh are the fundémentals_for'the faciiity plan are shown as

follows.

‘(1)  Fundamental Ttems for the Determination of the Facility Plan

The fundamental items for the determination of the facility plan are

shown in Table - 3.1% anﬁ_Table - 3,16 according to the result of the

hydrdlogical analysis as well as the sediment control analysis,

‘Table ~ 3.15  Design Management Sediment Volume of Sandpockets

Aréa

'S. Cikunir Area

S. Ciloseh Area

King of Sediment Runoff for

hunual Sediment Runoff

Sediment Runoff by
Flood

Sediment Control -Plan

Cimampang & Negla

Name of Sandpogket”

Design Management Sediment
- Volume - '

~Cipomyo I & Ciponyo I

6,141,000 m /10 years
(600 m3/Years)

394,000 m /10 Years
(40,000 m3/Years)
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Table ~ 3.16 Fundamental Items fbr'bisastEr Prevéntion Plan

‘Design Runoff “Design RUnoff Design

. . : . - . “Ca st : i %
RKind of Sediment Name of Reference gigzhment Sediment Allowable Excess Eiz;gn 1
. R : . -Point . : ime 13 i
Mame of Area un9ff_for ’ Name Of River Point _ ' a _Volgme by Volume by Sed}ment " Discharge Remarks
Sediment {refer to _ (km2) Flood - Floor Volume (m3/s)
Control Plan Fig. - 3.2) _ (1) (103 w3 (103 m3y {103 m3) e
' _ S _ v (2) __(3) (4)=(2)~(3)
S. Cikunir 3 Kokoncong 7.11 - 662 - 662 175
S. C%kun%r- Annuai Sediment 5. Clbanjaran 4 Slp&gag 6.77 : 718 : - 718 169
S. Cibanijaran Runoff - : BB : — :
Area ' S. Cikunir 111 Cikunir Bri. 24.66 1,380 _ - 1,380 419
5. Cikunir IV Bojongparang  84.22 1,380 - 1,380, 1,036
's. Cciloseh . Ciloseh 116.93 1,149 — - 324
B '$. Cimampang 1 Cimampang .- 14.56 820 - - 277
S. Ciloseh - e Lo e - = e - e . _
S. Cimampang  _cdiment Runoff o niyoseh 2 Negla 32,07 1,969 - 1,969 558
Area : by Flood - : S o : :
S. Ciloseh .1 Ciloseh Bri 38016 1,969 - 1,969 558
8. Ciloseh IT Tasiknalayaya =~ 63.64 1,969 - 1,969 717
' S. Cisaruni VI Nagrag 6.26 - 169 | 35 134 176
S, Cikupang  VIIT Konhdang 3.40 &3 .17 46 81
o “S. Cimerah’ " Cimerah s.71 272 - - 124
Southern . Sediment Runoff —— — ' _ e
Slope Basin by Flood . S. Cipada ~ Cipada 2.49 SRR £ S - 81
's. cisela _Cisela' 3,21- ' *'220_ _ IR - 90
S. Cimerah 10.95 - 593 59 534 225

x'Bojohgpel

#) See "SUPPORTING REPORT {I} Chapter 5"

Design Flood Discharge including runoff sédiment (sediment coricentration Cs ‘= 5%)_'
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{2} Sediment Control  Function by Sabo Facilities

The effect of the Sabo facilities is sought as the sum of the volume of
the_sadimentvcdntrol‘fun0§iohf The sediment control function consists of the
suppression: of sediment yield, the regulation of sediment runoff and the

sediment transportation by flow.
The design sedimentation gradient and the design riverbed gradient in
flcod at:the ¢heck dam and the consolidation dam are decided as follows using

the longitudinal profile of river.

{172) x Jo

Id:

. . n.l.o_i.cl.._OO‘..n-.QuiOOu¢-°lloiu_tooo'uo- (3-4}
TIf = (273) % To o '
Where:

18 ; :Desién sadxmentatzon gradient
CIf Design ‘riverbed gradient in £1o0d

1o 3 Dr;g;nal r;verbed'gradlent

The design sediment storﬁgerﬁélumé {Vvs), the design runoff sediment
regulatlon volume (Vrr) and the design yleld sedzment suppression volume (Vys)
- are calculatad by the average section formula method u51ng the lateral prof;le

of river.
fThe"deéign yield sediment suppression volume is to be the unstable
méterials;vblumelunéer the design sediﬁentation line, and it is mentiomed

helow.,

V = t *A @ E SNSRI EEEE YRS (305)
¥s : . S
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Where,

: Design yield sediment suppression volume (ma)

\'

tYS s+ Thickness of unstable materials of banks and riverbed (m)
8. Ciloseh - §. Cimampang Area t = 2 m
S. Cikunir - §. Cibanjaran Area t = 3 m
Southern Slope Area t=1m

A ; Desigan sedimentation area (mz)

Among the sediment control function calculated as above, effective .
sediment volume for the design control sediment volume in the disgaster

prevention plan-are shown as follows.

In case of check dam }
VC=VI‘I‘+VYS P R R R U B AL B AL (3.6)
In case of consolidation dam ;

VC=VYS ers B e R s rEEEL LS AL T RGO U ENArES (3-7)
Where,

Ve ; Design sediment contrel volume
Vrr ; Design runoff sediment regulation volune

Vys ; Design yield sediment suppression volume

Design runcff sedimenr regulat1on yolume (V rx)

pesign Sedlment,gradlent (Ta) Des n rlverbed gradlent ‘at flond

{1£}
pike and -excavation
Chack dim _— Lr/
J—’ o . . - .
]& *“ “”' “fluluul riverbed gradienl{to)
— ux'f-'
—- - “p;ﬂ
e anlPﬂ yield sediment suppr9531on voluine {Vi
/ ) y
\ Bosign sedimenl storage vohume(Vg)

Ad justment of sedimenl
transport(luprovement
of trasporl capabllity)

Fig. - 3.9 Sediment Control Function by Sabo Facilities
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{3y =Design-Sadiment Storage leume;in-sandp0ckets

- The design sediment storage volume in sandpockets is decided in
consideration of the actual conditions of the lateral and longitudinal form of

‘the accumulated sédiment.
3.7.2 Faciliiy'Plén-in 8. Cikunir - 8§, Cibanjaran Area

" About-9, 500 thousand ma_of'the ejected materials by the 1982 volcanic
activities remain on the hillside and in the river channel at §. Cikunir -
8. Cibanjafan'area.-'rﬁey become'the source of the sediment yield and a large
'quantity'of-séﬁiﬁent 15 still running off mow., A part of this sediment runoff
is accumulated in the sandpocket. The total sediment volume that will be
accumulated in the sahdpodket"during=the 10 year period from September, 1987
to December, 1997 is estimated at 4,741 thousand m> (see to Table — 3.7).

Though the appearance spare capacity of existing Sandpocket Ciponyo I
and ‘II'is éstimated as'2;369 thousand mab the ‘actual-spare capacity is 631
thouSand'm3 by taking into consideration the excess accumulated sediment

volume {1,738 thousand-ms). (refer to Table - 3.17)

Table -~ 3,17 Spare Czpacity

Name of e “‘8pare Capacity - Excess ' Spare Capacity
" Sandpocket {appeararnce) Sediment volume (actual) -
' ' (1) - o (2) (3)=(1)-(2)
. valam 1,508 L1019 42
- Ciponyo’ N — : _ :
: I twapc 94 S 644 -550
~ Total 1,602 1,723 -121

" ‘cipomyo II. 167 s 752

Total = 2,369 1,738 . 631

Now, the some section of dike in Sandpocket Ciponyo I Dalam is under

the ‘dangerdus dondition from the viewpoint of disaster prevention,
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The actual spare capacity of Ciponyo I Dalam to be located at the fan
head of §. Cikunir and §. Cibanjaran has only 429 thousand m3 of spare

capacity for the design spare capacity of 1,400 thousand m3.

At the existing dike itself, the degree of security of the disaster

prevention decreases because of the scouring at toe of dike and the collapse

of slope.

The Sabo facility plan at 8, Cikunir - §. Cibanjaran area was decided

as follows after the consideration of the above mentioned facts.

(1) Sand pocket Ciponyo I and its Upper Reaches

The Sabo facilities in Ciponyo I and its upper reaches will be planned

by following three {3) countermeasures.
-3 Assurance of the design management .sediment volume in the .sandpocket
-; Construction of check dam and consolidation dams
-; Improvement and rehabilitation of existing dikes -~

1} Assurance of the design management sediment volwne in the sandpocket

As shown in Table - 3.7, the design management sediment volume in

sandpocket Ciponyo I and Ciponye II is 6,141,000 m3 for ten years.
The greater parts of the runoff sediment £rom the upper area of the
sandpocket area is assumed to be accumiilated in ‘the Ciponyo I Dalam

area by considering the topographical location.

The target area for the assurance of the design managamegt'sédiment

volume was decided on the Ciponyo I Dalam sandpocket area.
The countermeasures are shown as follows;

a) Excavation and conveyance of sediment deposit in sandpocket

b} Raising of existing dikes in sandpocket
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2)  Construction of check dams and consolidation dams

. When the large-scale sediment to:the sandpocket occurs it is
‘presumed that there will be an occurrence of the large scale

: aggraaation and the breaking of dikes. The check dams and
consolidation dams are arranged in order to the following

objectives.

-2, To-decrease the runoff force of the large-scale sediment at the
:'ﬁpper reaches of the sandpocket.

:.b; ‘To regulate and stabilize thé course of the debris flow at the top
_ ofufén in the_sandpocketn-

- ¢. To décfease the sudden aggradation by the large-sc¢ale sediment

runoff at the top of fan in the sandpocket.

;Tha”sediméntqéOntroi*vo;ume of the check dams and the consolidation
dams shows in Table -~ 3,18 are not evaluated as the control effect for the
annual sediment runoff Qolume. Because those sediment coatrol volumes,
fundaméhtaly, are only the temporary effect for the regulation of the annual-

sediment volume.

Table - 3.18 Check Dams and Consolidation Dams in Upper Reaches of

Ciponyo I :
L . ' Altitude of - 3 .
Name of River -g:gzlg: Construction .5gi£;gl(§gglgg?t
RN : . Y _ _site (EL.m) _
_ CRN-3 605 13.0
S. Cixupir ~ CKN-4 615 _ 15.4
i CKN-5 630 17.7
_ : - CBJ-3 605 36.1
* 8¢:Cibanjaran CBJ-4 635 . 9.1
- CBJ-5 . 656 - 83.4
-:’Tbéal“' AR Lo 17447
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3)

Improvement and . rehabilitation of existing dikes: .

The top of the dike in the sand partially is around 1.0 high from
the accumulated line ‘of sedimént, Therefore, some sections are in
danger of the overflow of the runoff sediment, and there afe some
gections where the toe scouring and ‘the collapse of slope are

arising.

Particularly, since the runoff sediment-has accumuiated'Sb'tﬁickly
on the cross diké on upper stream aﬂd-the“right“Sida of Ciponyﬁ 1
Dalam; there is less than 0.5 ri left to ‘thé top of dike is some
séctions. This is dangerous from the viéwpoint of disaster

prevention. -

The degree of a dike's sécurity is heighténeé by the improvement of
-the dike as wellwas1the=érrangement-bf'therqrdinefand-£he slope

protection works for such existing dike. - -

{2) - Sandpocket Ciponfo IT

The Sabo facilities in sand Pocket_CiponYo%II'ara_composed of following

three (3)

1)

-countearmeasures.

Construction. of consolldatxon d.ms
Improvement ang- rehabllltatzon of exxst1ng ﬂikes
'Constructzon of revetment ‘works’ nearby the’ confluence of 5. C;kunlr

and §. beanjaran

Construction of consolidation

The greater part of the runoff sedxment from the upper’ reaches are
accumulated in Sandpocket Cxponyo I, and'a part of the fxne

mater1als flow down and are accumulated in sand Pocket C;ponyo I

as the bed load or the 3uspension - 1oad.
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The latest accwmlated sediment, Ciponyo II, is mainly found on

§. Cikunir side and scarcely found on §. Cibanjaran side. The

' gediment deposit are on 8. Cikunir side in the ayea of about 3.8 km
~£rom the place nearly 800 m.up Stream of the S. Cibanjaran

'cohfluence3to>£he-SPillway point in Cilponyo I Luar. The width of

accumulated;sedimeﬂt is 100-300 m in the lower reaches and

300-700 m in the upper reaches,

Thousands of people live in Ciponyo II and their number tends to

increase. In particmlar, on 3. Cibanjaran side, the restoration of

farmland is proceeding as the sediment deposit is hardly found.

The water course on S;.Cikunir'side in the sandpocket changes every
fiocod. This unstable change of the water course causes, not only
the flood: or the sediment runcff to the communities on the left

bank side of §. Cikunir, but also the decreasing the security of

:dike,by scouring the toe of right bank of §. Cikumir.

The. following consolidation dams will be constructed inm Ciponyo 1

s0.as Lo -stabilize the watercourse (See Table - 3.19).

Table - 3.19  Consolidatiom Dam in Ciponyo II

Objective of

s Hame of .
Rame of River _Facility Location Construction Work
S. Cikuni ~ CRN-1 11k300° Stabilization of
B Lkualc © CKN-2 13k100 River Course
S Cibamie CBI-1 1k200 Stabilization of
5. Labamjaran CBJ-2 3k200 River Course

‘Improvement and rehabilitation of existing dikes

Some section of dikes are in a dangerous state because of the
occurrence of the scouring of toe and the collapse of slope.

Théréfb:e'the‘factor of security on dike will be heightened by the

“imprqvément of dike, the arrangement of the groine and the slope

‘protection works.

=t
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3)

Construction of revetmwent works nearby the confluence of 8, Cikunir

In ordexr to prevent the collapse of a riverbank near the confluence
of 8. Cikunir and S, Cibanjaran and to improve the sediment
transport capability, the channel works which combines the

revetment works will be executed.
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'3.7;3  Faci1ity-P1an'in 8, Ciloseh -~ 8. Cimampang Area

 The design. excess Sedimeht volume-by £lood of 1,969 thousand m3 (see

‘rable ~:3.16) in' 8, Ciloseh - §, Cimampang Basin will be controlled not only

by_the'existing_Sandpockets (Cimampang and Megla) but also by the series of
check dams at the upper stream of the sandpocket,

The Sabo facilities are composed of the following three (3)

countarmeasuras,. -

Construction of check dams

Assurance of design management sediment volume in sandpocket

~~Improvement and rehabilitation of existing dike

“Construction ‘of check dams

 So'as to control £he sediment yield of uyastable materials

aécumuiéted-on”the upper rngr.ghanﬁel and to decrease the sediment
runoff force at the same time, the following check dams will be

arr%ngéd in the upper reaches of S. Ciloseh and ‘8. Cibanjaran.

~° Tablé ~ 3,20 Check Dam in S. Ciloseh and §. Cimampang

; S :ﬁaﬁé'of Altitude of Design Control

Hame of River = Facility Construction Sediment Volume

e o Site (EL.m) Volume (103 m3)
" CLS-1 ’ ' ‘535 14.5
'S, ‘Cileseh  CLS-2 555 23.4
' o CLS-3 - 585 - 24.5
D CMP-1 540 63.3
8., Cimampang CMP-2 - 590 22.5
B Toﬁélu :7 o 148.2

‘The sediment.control volume of the check dams shown in Table - 3.20

are not evaluated as the coﬁtroljeffect-for'the annual sediment

runoff. volume. Because the objective of those check dams is

fundamentaly to decrease the sediment runoff force.
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2) Asswrance of design managemeat sediment volume in sandpocket

The design excess sadiment volume by £lood of 1,068 thousand m

will be regulated in the existing sandpocket,. Cimampang and Negla.

The design management sediment volume of the sandpockst will be

ensured by either countermeasure mentioned below,
a) Excavation and conveyance of the accumulated sediment in the
sandpocket

b) Raising of the existing dikes of the sandpocket. -

Table ~ 3.21 Design Excavation Volume in Sandpocket Cimampang and:Negla

Name of River . 8., Cimampang 8. Ciloseh :Total

Amount Volume (103 m3)

(1) 820 1,149 1,969

Annual Excavation Volune
(Excavation Period .
= 10 gears), ‘ 17 - 23 : 40
(103 /m3/years)
(2) = {1) = 0.020

Note * Annual Excavation Volume = V x W/T
Where, V ; Design Excavation Volume = 1,969,000 m3
W ; Provability of Sediment Runoff = 1/50 years

T ; Excavation Period = 10 years
3) Improvement and rehabilitation of existing dikes

At the right bank dike in the sandpocket, the factor of security on
dike will be heightened by the improvement of the dikes section
form and the arrangement of Che groine and the place where the
degree of security is low from the viewpoint of the disaster
prevention hecause of the occurrence of the scouring of toe of

dike, the collapse of the slope.
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3.,7.4 Facility Plan in Soﬁthern'SIOpe Area

~ The-design. excess sediment volume of a 50 years return period in three
(3) rivers of §, Cisaruni, 5. Cikupang and §. Cimerah on the southern slope of
Mt. Galinggung should be controlled by the series of check dams.

(1) - S. Cisaruni-Area

Five {5) check dams will be constiucted in order to control the design

excess sediment volume of 134 thousand m3.

' ;Tabie -'3.22 Check Dams in S. Cisaruni

S _ “Name. of - Altitude of Design Control
_ Name of River  ‘pacility . ~ Comstruction Sediment Volume
s . _ 8ite (EL.m) Volume (103 m3)

- CSR-1 . '538 o 11.5

© CSR-2 550 19.6

CSR-3 890 48.8

| CBR-4 650 35.1

- CSR-5 10 19.0

Total . . o 134.0

{2) _.SrfCikupang Area

* . Three (3) check damé will be constructed in order to control the design

. . T . -3
excess sediment_volume ot 46 thousand m .

Table - 3,23 -Check Dams in §. Cikupang

Altitude of Design Control

'Héme.ef River §§2?12§y Construction Sediment Volume
L o G Site (EL.m) __Volume (103 m3)
CKP-1 . 545 6.0
" CKP-2 590 : 16.0
CKP-3 ' 630 : 24.0
Total - 46.0




(3} 8. Cimerah Area

In the 8. Cimerah area, a check danm to control the sediment runcff

volume from the upper stream devastated basin will be constructed.

Thirteen (13) check dams including existing ome (1) check dam at
S. Cimerah upper stream will be arranged in order to control the design smeess

volume of 534 thousand m3.

Table - 3,24 Check Dams in §. Cikupang

Name Of Altitudg of Dea%gn Control
Hame of River Facility Construction Sediment Volume
site (EL.m) volume (103 m3)

CMR-1 555 5.2
CMR-2 585 10.8
$. Cimerah cur-3"t 660 8.6
CMR-4 - 680 ' 165.7
CMR-5 740 76.8
CPD-1 680 40.3
CPD-2 760 40,4
CSL-1 555 5.0
CSL-2 575 4,0
CSL~3 610 : 9.4
§. Cisela CSL-4 635 45,8
CSL-B 780 : : 81.3
C8L-6 880 o 40,3
Total 534.4

Note; *1 Existing Facility

The sediment control effect by disaster prevention facilities for

design excess sediment volume is summarized as shown in Table - 3.25.
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3.7.5 Design Control. Sediment Volume by Check Dam

The control sediment voluma by check dams and consolidation dams are

shown in Table - 3.26.

The sediment control volume by check dams and consolidation dams in
§. Coloseh, §. Cimampang, and $. Cikuair are not evaluated:in this disaster
prevention plan because the purpose of the construction of,iheseféheck dams
and consolidation dams are mainly to decrease the runoff force of the sediment
and to stabilize the course of the debris flow at the top of fan in the

sandpocket.

- 68 -



‘Pable - 3.26 .

Design Control Sediment Volume of Check Dam and
Consolidation Dam

Sediment

356,100

_ Sediment Sediment Sediment *2
_ e Storage  Regulat. Reduct. Control
Name of River - g:ﬁ:lgz Location F ¢ J Volume
o ¥ (m3) (m3) {m3) (nd)
e : (1) (2) {3) (2} + (3)
g, Ciloseh CLE-1 207000 7:400 6,000 8,500 -
CLS-2 - 20/500 19,100 6,800 16,600 -
CLS-3 21/400 15,500 8,900 15,600 -
Sub Total - 42,000 21,700 40,700 -
§. Cimampang . . CMP-1 2/800 61,600 34,900 28,400 -
o T cMp-2 3/800 25,000 12,500 10,000 -
Sub Total 86,600 47,400 38,400 -
S. Cibanjaran  CBJ-3 7/860 25,000 - 36,100 -
CBJ-4 8/160 4,300 1,700 7,400 -
. L CBJ-5 8/660 46,700 43,800 39,600 -
Sub Total : 75,700 54,800 83,100 -
§. Cikunir - CKN-3 17/510 5,000 - 13,000 -
CRN-4 '17/810 3,500 300 15,100 -
o " CKN-5 187010 7,000 5,000 12,700 -
Sub Total E : % 15,500 7,200 40,800 -
S. Cisaruni _CSR=1: - 27100 12,500 = . 6,800 . 4,700 11,500
: . CSR-2 27600 24,500 12,800 6,800 19,600
~ CSR-3 37160 83,600 41,800 7,000 48,800
CSR-4 - 3/500 60,400 30,200 4,900 35,100
CSR~-5 3/900 31,000 15,500 3,500 19,000
Sub Total 212,000 107,100 26,900 134,900
S. Cikupang CKP-1 27200 7,400 2,600 3,400 6,000
: CKP-2 37200 31,600 9,100 6,900 16,000
CKP-3 '3/800 27,300 17,800 7,200 24,000
Sub Total _ 66,300 29,500 17,500 46,000
S. Cimerah CMR-1 2/095 5,100 2,700 2,500 5,200
 CMR-2 37410 16,400 6,300 4,500 10,800
CMR-3%1 4/378 10,600 4,500 4,100 8,600
. CMR-4 5/000 349,100 127,300 38,400 165,700
. CMR-5 67300 122,300 :61,200 - 15,600 76,800
Sub Total o 503,500 202,000 65,100 267,100
§.Cipada - CPD-1 27100 61,600 30,800 9,500 40,300
: CPD-2 2/800 61,700 30,900 9,500 40,400
Sub Total 123,300 61,700 19,700 80,700
S. Cisela C8L-1 - 2/000 4,700 2,500 2,500 5,000
' CSL-2 2/400 5,800 1,700 2,300 4,000
CSL-3 © 37000 13,300 5,100 4,300 9,400
CSL~4 137400 136,000 33,200 12,600 45,800
CSL-5 4/000 134,700 67,300 14,400 81,700
S CSL-6 4/600 61,600 30,800 9,500 40,300
Sub Total : ' ' 140,600 45,600 186,200

Note) #1 CMR-3 is the existing check dam
#2. Sediment Control Volume in S, Ciloseh, S. Cimampang, $. Cibanjaran
 and S. Cikunir have not beaen evaluated in this sediment control

plan.
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3.7.6 Design Peak Flood Discharge for Design of Sabo Facilities
(1) Magnitude of Plan

The magnitude for disaster prevention facilities is decided as the 50

year return period.
(2) Design Daily Rainfall

The design daily rainfall is decided as 250 mm/day (see SUPPORTING
REPORT (I)).

(3) Design Peak Flood Discharge

The design peak flood discharge included sediment runoff volume was

calculation by using Rationai_Formula.and results are shown in Table - 3.27.

The method for calculation of rainfall inteasity and paak dischafge are

as follows:

a) Rainfall Intensity

R 2/3
_ Z2a 24 . or
r— 24(1‘) ..I.'.-l..lall'..'.... L ) (3!8)
Where;
r = Rainfall intemsity (mm/hr)

Ryq = Daily rainfall (mm)

Concentration time {(hr)

w3
[t}

{by Kraven method)
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b)

a)

-Peak Water Flood Discharge

8

Qwr

Qw =
£ =
r o=
A =

-5%-6 .ﬁ‘r.A 443 AT E LYYy (3.9)

Peak water flood discharge (mals)
Runoff coefficient (£=0.7)
Rainfall intensity (mm/hr)
Catchment area (kmz}

Design Peak Flgod Discharge

Ow

_chw LEC LIRS I B RE I SR BN B R N B I I (3010)

Design peak flood discharge included runofi
sediment volume

Peak water f£lood discharge

Sediment concentration

Lower stream of Sandpocket ; C = 5%

Upper stream of Sandpocket

and site of check dam ; C = 30%

- 71 =
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Table - 3.27 Design Peak FIood'DiSCharqe-for-Designiof Sabo Facilities

Catéehment . Peak Water - Design Péak

, Name of : "Flood ‘Flood .
Name of River Facility Locat1on Arga Discharge Discharge Remarks
R m®/s) (m3/s) :€m3/s)
Consideration Dam 30,33 g3 - 6gg
of Negla _ o
$. Ciloseh CLS-1 20/000 114,83 . 309" 7442
CLS-2  20/500 ~  14.68 309 . - - .442
CLS-3 21/400 12.66 Co272 1399
_ - Consideratlion 14.56.  -264.. . 217 ..
. Cimampang - Dam_of Cimampang- : o o
cMP-1 2/800 7.05 158 226
CMP-2 37800 6.25 158 226
Ciponyo I Luar - T.62 - 163 0 171 -
Ciponyo I Dalam S 6.TT is1 169
CBJ-1 1/200 10.25. . 183 o192
CBJ-2 3/200 9.39 178 187 -
CBJ-3 7/860 4.71 - 146 209 .
CBJ-4 "8/160 . ¢ 4.40 137 7196 -
CBJ-5. . 8/660 . 4.21. . . 131 ... 187
Confluence of CBJ - 23.62 . . ..399 . . - 420
Ciponyo I Luar 7.40 169 177
~ Ciponyo I balam - - 7.11 7 169 0 AIT
S. Clkunir CRN-1 11/300 10003 . 186 . . . 195
- CKN-2 137100 9.10 184 183
CKN-3 -~ 17/510 ~ © 3.200 . - 100 0 143
CKN-4 17/810 . 3,00 . .93 . - 133
CKN-5 18/010 2,75 86 - 123
CSR-1 27100 S 2,47 11 110
CSR-2 - 2/600 2.35 - 73 .. . 104
§. Cisaruni CSR--3 “3/100 - - 2.22 69 99
CSR-4 3/500 1.70 53 76
CSR-5 - 3/900 1.16 36 .81
CKP-1 27200 1.83 57 _ 82
S. Cikupang CKP--2 737206 1,50 Y| 87
CKP-3 3/800 1,16 36 = . 51
CMR-1 2/095 . 4,24 ‘108 S 1800
_ CMR-2 3/110 3.97 105 150 :
$. Cimerah  CMR-3 4/378 .3.78 _ o o . ‘Existing §
CMR-4 5/000 3.21 100 . 143 '
CMR-5 =~ 67300 1.30 .40 . Y
CSL-1 2/000 - 237 74 106
CSL-2 2/400 2,10 66, 94
S. Cisela - CSL-3 /3/000 1.84 57 .- 82
CSL-4 37400 1.67 52 74
CLS-5 4/000 1,24 38 54
¢SL-7 . 47600 0.60 19 S 27
s. cipada CPD-1 2/100 0.99 31 44

CPD-2 2/800 0.72 . 22 31
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3.8 'Alternativq'Plan for Sandpocket Ciponyo I Dalam
3.8.1 'DeSign'Ménagement-Sediment Volume

' The'design'management sediment volume for Sandpocket Ciponyo I & II

mentionéd in "3.3.2" is showh as follows:

Table - 3.28  Design Management Sediment Volume of Sandpocket Ciponyo I

' .pro.pose'd Mapaggmén# .Period izgn}f iggg
Nﬁmbér:of'maﬁageMent'Yéars'(Yearé) : 10
wDes:.gn Spare Capac1ty (103 m3) o 1,400
Des;qn Accumulated Sediment Volume (103 m3) 4,741
: Managemgnt Sedlment Volums (103 m3) _ . 6,141
Annual Méz%agémént. Se.d.ir.t{c:ent Vz'crnilﬁm_e (103 ni3)_' - bl4

% Excess sediment,volume 345,'000 n3

ﬂ/fj%%éﬁ oo ‘”'660;000 ﬁa.(,nesiqn Mnnual management sediment volume )

470,000 m’

.‘ | -»-:L-/-/// ] w-_f_.i-,_'_' .;:'.._'.--'.:_-_.;_--.-_-...--‘L,_.__.___._,..___.]

ey i. Design Deposited Sediment Volume i
P t '

|

'

Sed:.n;:“t Vo-J..ume
V., ,.."  _
N % NN

/

npr et . BY 9o 9! =z o3 4 $3 93 BT 95 ¥ o0 XO1 2002 % a s s T

yoer

Fig;”—'Bﬁlc' .Ahnﬁal Management Sediment: Volume of Sandpocket Ciponyo I & II
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3.8.2 Alternative Plan

Based on the design criteria and the specifications mentioned in 3.7.1,

three alternative plans on the sandpocket Ciponyo I Dalam are basically

proposed as followsi

(1)

Alternative I - A

By raising the existing dike, the design management sediment volume is

stored in the sandpocket Ciponyo I Dalam.

Alternative I - B

The design management Sediment Volume is transported from Ciponyo I
bPalam by truck, part being disposed into S. Ciwulan near Sakaraja and

the rest being disposed in the Indian Ocean.

Alternative I - €

As the sediment in the sandpocket is presently being used as an
aggregate, the sediment in the sandpoékét could also be used éé‘aﬂ‘
aggregate,

Alternative I - A

The major purpose of this plan is to secure the spare capacity of

sandpocket by raising of existing dike.

The height by which to raise dikes was estimated by;thelfﬁl;owing items:

a}) The design management sedimént volume is‘6;141 x 103 m3 .

b) The average accumulated depth for each dike was calculated by the
two dimensional flood simulation S

¢) Under the Supposition that sedimentation will occur horizontally on

each cross section,

Detail concerning the proposed height of raising dike were shown in

Supporting Report (III). The typical section of rasing dike and length of

dike are as shown in Fig, - 3,11,
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Brief descriptionIfor'Alternatiye I - A are shown as follows:
1) -Raising dikes
‘a) Cikunir side

'Length Average Ralising Height of Dike

Rokoncong dike. 620 m : - 3.0m
Cimareme dike . Ti8 m S _ 3.0 m
Tetelar dike 568 m 3.0m
CTotal @ o 1,906 m
bh) Cibanjaran side
Length Average Raising Height of Dike
Kubang Buleud dike 426 m 3.0 m
Kubang manyar dike B75'm . 3.0m
Cibueuk dike 200 m 3.0 m
- Sinaqgar dike . : 390 m : " 3.0m
S Total 1,591 m
' 2) Excavation riverbed . 2,000,000 m3

For lahar smoothly flows down along the sandpocket without

~ overtopping. bank.
(3)  Alternative I - B

© The major pu?pose'of';his plan is to.securg the spare capacity of
sahdﬁocket ﬁy é#cavating fiverbed in sénd?odket. The material will be
transported to and disbbéé& ¢f'in'the S. Ciwulan and Indian Ocean. At river
moﬁthfof the S; Ciwu1an (Indian Sea), 4,140,000 m® will be disposed of, at
Sukaraja in 8, Ciwulan'z,ﬁOO;OOO m3 will be disposed of,

-~ jﬁ )



1)

a)
b)

c)

2)

Excavation plan

The excavation in the river channel is planned to prevent lahar
from overtopping the dike, having a distance of 50 m from the
existing dikes. The proposed height of riverbed was estimated by

the following items:

The design management sediment volume is 6.141‘x'103 ma.

The average accumulated depth for each dike was calculated by two
dimensional flood simulatiocn.
Under the supposition that sedimentation will occur horizontally on

each cross section,

The typical section of riverbed and the area of excavation area as

shown in Fig., - 3.12.
Long distance transportation plan

The material of excavated riverbéd is to be shipped at the
sandpocket to dump trucks. Part of the material will be
transported to S. Ciwulan near Sukaraja and disposed of in 8.
Ciwulan, the rest will be transported to Gump site in the vicinity

of Cipatujah on S. Ciwulan and disposed of in the sea.

The amount to be transported to S. Ciwulan or the sea are shown in

Table - 3.29,

Table - 3.29 Long Distance Transportatioa Volume

© Distance from

Job Site (km) Transportgtion vglpme

Dumping Site

Sukaraja 27.0 km 2,000 x 103
(S. Ciwunlan) a .

Cipatujah 80.5 km 4,140 x 103
{Indian sea)

Note: (1) The maximum volume of disposed material of allowable

sediment discharge of the 4 BMD sites in S. Ciwulan.
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(2)

(3}

{4)

(5)

Y = 2,568 x 10° x 0.081 x 10 years

The ratio of 8§, Ciwulan basin to S. Cikunir basin.
‘B, Ciwulan basin - 0.081

8. Cikunir basin

Average grain diameter of downstream in the

'sandpocket is 10 mm.

‘Allowable sediment discharge of average grain

diameter of 10 mm is 2,568 = 10° m3/year.

The volume of disposed material is calculated shown

55 follows:
3

2:080 X 103
2,000 x 103 m3
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Table - 3.10 Sediment Balance for Bach River Basin after the Fruption in 1982

Eroded Volume from Sep.1982

. Period vblpm? of Ejected B : I Volume of Volume of Present Unstable
Name o . Materials (163 m3) . until Aug.1987 - . (103 m3) Deposited Materials (103 m3)
of . — 3
. Number _ . Ri bod Sediment _
Rivex : oo Ash Ladu . Aash Ladu Riverbed . ... . in sand Ash  Ladu  Riverbed
Basin’ from - until | npf‘ ‘Deposits Deposits Total Deposits Dépbsits M?tee Others Total Pocket De—. be- . M?te- Others Total
Month o o rials (203 m3) posits posits rials
CApr.1982 Aug.1982 5 7,200 0 7,200 - 0 - - - -
| Sep.1982 Apr.1984 18 - 0 - 5,400 S0 - - 5,400 2,400 *1
Ciloseh e _ - - : -
Cimampang May 1984 Jul.3i985 15 0 S0 0 . 0 - - ; 1,450 *1
' ~ _ - 1,800 : 1,800
Aug.1985 Aug.1987 25. o 0 0 ' 0= - -
Total 63 7,200 o 7,200 7,200 0 - - - 7,200 3,850 0 0 548 - 548
Apr.1982 Aug.1982 5 14,200 26,240 - 40,400 - - - - 22,270 %2
: Sep.1982 Apr.1984 18 - 0 - 77600 . = 7,900
Cikunir 7 : : - — Ll - L
Cibanjaran May 1984 Jul.1985 15 0 -0 o U 18,630 - - 32,830 3,450
' S _ : 6,600 - '
Aug.1985 Aug.l987 25 0 0 0 S 0 - - 2,576
Total 63 14,200 26,240 40,400 14,200 - 18,630~ =~ ~ 32,830 36,196 0 7,610 1,862 - 9,472
Apr.1982-Aug.1982. 5 - 18,500 0 18,500 - oL - - - -
o Sep.1982 Apr.1984 18 . - 0 - 11,700 . .0 = = 11,700 -
Southern . — — e T - L C -
Slope May 1984 Jul.1%85 15 ¢ o 0 0. - - ' : -
- ' — - - - —— 6,800 e 6,800
Aug.1985 Aug.1987 25. 0 ] 0 = o - : -
 potal 63 18,500 0 18,500 18,500 0l - - 18,500 - 0 0 - - -
Apr.1982 Aug.1982 5 39,900 26,240 63,140 - e = - 22,270
Sep.1982 Apr.1984 18 - 0 - zg700 = - 10,300
Total  May 1984 Jul.1985 15 o 0 0 18,630 = - 58,560 4,900
— ' ' - 15,200 0 =
Aug.1985 Aug.1987 25 0 0 0 B 2,576
Total 63 39,900 26,240 63,140 39,900 18,630 - . = | 58,560 40,046 0 7,610 2,410 ~ 10,020
_ Table  Table . Taple  ‘“Table | Table Table
‘Remarks -3.4 -3.5 -3.4 ~3.5" ~3.11  -3.11
&"‘3-6 . &;30:6.
Note: " - " means no data

#] Overflowed sediment volume from $. Cibanjaran
#2 Including overflowed sediment volume at Sinagar of S.

By

_Cibanjaran (=1,740% x 1003
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Brief description for Alternative I - B are as follows:

1} Improvement of Dike (Width = 5.00)

a) Cikunir side

Kokoncong Dike Length 620 m
Cimareme Dike Length 718 m
Tetelar Dike Length 568 m
Total 1,906 m
b) Cibanjaran side
Kubang Buleud Dike Length 426 m
Rubang Manyar Dike Length 575 m
Cibueuk Dike Length 200 m
Sinagar Dike Length 390 m
Total 1,591 m

2) Long distance transportation and disposal volume

From job site to Sukaraja 27 km 2,0001103 (ms)l

3

From job site to Cuwulan river mouth 80.5 km 4,141 x 103 {m™)

{4) Alternative I - C

In this alternative, as in Alternative I - B the Ciponyd'I'balam
sandpocket will be excavated. The material excavated will be used as '

aggregate,

t

The sediment in the Ciponyo I Luar and Ciponys II, Negla, Cimampang
sandpockets is excavated. After being washed, it is transported by railway

from nearby Tasikmalaya to Jakarta.

The same excavation plans will be used as in Alternative I - €, and the
sediment will be transported by dump truck to an aggregate plant to be

processed into sand and coarse aggregates.

The processed aggregates will he sent to Jakarta by freight car from

Tasikmalaya.
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The 6,141,000 m” of sediment could be excavated from the sandpocket,
haul to the aggregate plant installed in Pirusa station, and transported to
Jakarta. SRR ' -

Brief description for altérnative I - C are as Follows:
1) " Improvement of existing dike (Width = 5.00)

a) Cikunir side =

'Kékohcong Dike Length ' 620

m

 Cimareme Dike Length - o718'm
Tetelar Dike Length 568 m
m

. Total 1,906

'”b)ﬂnfibﬁﬁjaran side

Kubang Buleud Dike Length 426

m
kﬁbanglManyar'Dike Length 575 m
Cibueuk Dike Leagth ~ =~ . 200 m
Sinagar Dike Length 300 m
S U rotal S o dLsolm

ﬁi2)';1§éfégate plan  Railway 300 t/hour 1 unit

'3) Long diStéﬁcejtfanéportation volume by

e S - 3
From Job site to Jakarta : VY = 6,141,000 m
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3.8.3 Selection of Alternatives

The preliminary cost estimate were made for major works such-as
excavation, embankment, gabion works, transportation of materials. The
estimated cost include costs for comstruction works and procurement of
materials and equipment. For the sake of comparative study of alternative,
the expenses needed for preconstruction works are not included in these cost
estimates; they are cost for land acquisition, government administration,

engineering service, physical contingency, price escalation and 0 on.

The selective comparison of three alternatives are shown in

Table ~ 3.30.

As a result of comparison of the construction cost, the alternative 1 -
C shows the lowest cost in these three Alternatives (refer to Tablq -~ 3.30)

and next one is altermative A.
Comments for each alternative is explained as follows:;

Alternative A; (1) The height of some section of dike is hi@her than
10 m from the original ground level.
{(2) If the riverbed becomes higher, to maintain the
dike is very difficult.
(3) From the view peint of construction, it is easy
for construction because of little larnd

acguisition.

Alternative B; This alternative have many of the following problems

mentioned below.

(1) It is presumed that the riverbed condition will be
worse because of changing of sediment balance from
the river mouth to the upperstream in the S.
Ciwulan, if the sediment is dumped.

{2) Environmental measures for are necessary the
prevention of the pollution of water quality of

river.
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Alternative C; (1) It is the best alternative in terms of budgets.

(2) It will be necessary to strengthen transportation
capacities.

An effective countermeasures for the management of sandpocket is to
excavate and carry out the sediment in the sandpocket for the restoration and

the continuous maintenance of the sadiment control in it,

For this reason, alternative C is most desirable of the three as it

involves both excavation and use as aggregate,

" However, it will be necessary for alternative C to strengthen

transportation capacities.
Alternative A shows the minimum construction cost.

Alternative A and alternative C were selected for the management. ¢f the

sandpocket in this comparison.

One alternative was selected by taking into account the economic

condition as well as financial condition described in the Supporting Report V.

=

- B4 -
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4. Countermeasures for Crater Lake of Mt. Galunggung

4.1 'General

Mt.'Gélﬁnggung's'volcanic activities had terminated by January 1983,
bnt:Fhéy had cteate@ a crater lake, The rise of the water léevel in this
crater”iéke-has~re§u1tedrih faults in the lake wall and the danger of
dlsasters occurrlng durlng re-eruptions because of hot water overflowing and
hot mud flows (lahar) This has bgcome'a major social problem not only for

the local area (Taskaalaya},'but'also for Indonesia as a whole.

"This?has caused the Difectqrate of Volcanology to conduct concrete
surveys, whiéh were, begun-in 1986. In this connectlon, the Mt. Galunggung
Pro;ect Offxce also 1nsta11ed staff gauges in Apr11 1987 to measure water

‘levels,

The JiCA-SEudy'Team installed its own automatic water level recorders
apd'féin:gaugeS'in‘Séptémber 1987 in order to understand the water balance in
ﬁhé”cfﬁtér lake. Drilling (3 holes, total length 200 m), and selsmlc surveys
were also performed to study the. geologlcal conditions of the crater lake
wall, _Th1s work was perfcrmed as ‘the prellmlnary study for dralnage work in

the crater lake.

Countermeasures were determ;ned based on the results of the studies

descrxbed ‘above by compar;ng outlines..
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4,2 Geology
4.2.1 Geological Features .

(1)  Geomorphology

Crater lake is situated at the top of the horse-shoe shaped valley in
the southeastern slope of Mt. Galunggung. The water surface’'is approximately

1,090 meters high in elevation and the lake is about 600 meters in diameter.

{as of Novambey, 1487)

The slope of the inner wall is very steep., with an angle of 50 to 70

degrees and the outer wall is very gentle, with an angle of 20 to 30 degrees,

A small cinder come, the summit meters high in elevation, is located in

the lake.

(2) Geoclogy

The geclogy around the crater lake is composed of Quartérnary

pyroclastic rocks and deposits,

The stratigraphy is divided into five (5) units namely i) order
voleanie breccia (Ob) ii} Andesite dome (ad), 1ii) Younger volcanic brecaia

{¥b), iv) Pyroclastic flow deposit (Py) and Tephra {(Tp) in ascéending order.

Every unit except andesite dome is roughly parallel to each of order,

dipping with an angle of 20 to 30 degrees.

Andesite dome is a portion of Mt, Jadi, which had been formed in 1918

and was destroyed in 1982 - 1983,

There are some fumarcle zone in the inner erater wall. Chemical
composition analysis for fumarole from drilling holes was executed by JICA

Study Team. The results of this is shown in Table - 4.2,
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Table - 4.1  Stratigraphy around the Crater Lake

Bed - . - Rock or Sediments faces Year of Eruption
o Scorid, pumice and ash, ‘
-?ePh?a (Tp) T accompanied with volcanic bomb 1982 - 1983

Pyroclastic flow .

‘deposits {(Py) Coarse sand and gravel 1982 - 14983
YoﬁnéEr'vblcanic Matrix soft, loose, not con- 1894
“breceia (Yb) = solidated, breccia small - big

' L ' Hard, cracky, every joint

Andes;te dome fkﬁ)'.opened'partially auto~breccia 1918
Older wvolcanic . Matrix soft a little consoli- 1822
breccia (Ob) - Gated breccia small - big

Téh}e - 4.2 -~ Chemical Composition of Fumaroles

‘Legation ' Héight“(hsl} ‘ Temperatﬁre Gas Composition
By - 1,161.70 m . e2c €Oz & 1.32%
: - Ha0 : 50.1%
Hy 2 -
§03 1 0.09%
Ny : 42.5%
By 1 1,155.90m 94.6°C Coz :  1.97%
- Hy0 : 41.20%
Ha 1 -
§0; +  0.09%
Ny & 46.73%
Fumarole - 1,100 m 86°C Cop ¢ 1.32%
at the . . o HpO @ 38,96%
exater rim . . Hy : 7.2%
: - : - $05 ¢  0.088%
Ny : 46.32%

-

COZ {(threshold estimate value 0,05%)
80, (threshold estimate value 0.001%)

20,'H2-and Nz

‘Poisoncus gases

Non-poisonous gases $:  H
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(3) Instability of excavated slopes:

Andesite near the proposed shaft is very eracked and every joint is
open. Therefore, creep occurs on steep slopes excavated. Near the outlet of
proposed drainage tunnel, the foundation consists of pyroclastie flow deposits

and it is very soft, loose and not consolidated.
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4.2.2 Recommandation for Countermeasures of Crater Lake

Geological survey around the crater lake have revealéd some -problems

for the foundation rocks, as follows:

{a) Weakness of the foundatiouns:

Every foundation except andesite is very soft, loose, not consolidated

and heterigeneous.
Judging from drilling core and seismic velecity (mak. - V4 =

2.30 xm/sec), the strength of the four (4) foundations is estimated to be very

weak.
(b} High permeability:

Foundation is very pervious and the permeability is pfesumed_toAbe

approximately k = 1072 in orger.
{e) High temperature fumarole;

Fumarole whose temperature is approximately 80° to 90°C, is bhiown up

from B-1 and B-2 drilling hole, including small amounts of solfatara.

High temperature is believed to be caused by post volcanic activity

around the crater.
(a) Volcanic gas;

Main chemical composition of fumaroles, c<ollected frbﬁ B-1, B-2 and
crater rim, is shown in Table - 4.2. Poison gases, SOZ' and COz. are
contained more than threshold estimate value'(SOzs 0.001% and 002:
0¢.05%). It is necessary for planning of countermeasures to treat poisonous

gases, especially in closed areas {(i.e. tunnels).
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4.3 Tendency of Water Level Fluctuation

4,3.1 Results of Observation

The results of observation of the crater lake's water level fluctuation

and rainfall are shown in Fig, -~ 4,2,

The storage capacity of the crater lake shall be obtained from existing

drawing., and its H - V curve shall be as shown in Fig. - 4.3, Table - 4.3.
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Fig, - 4.2 Water Level Fluctuation in the Crater Lake

~ 93 -




i 10'm’

Q
Jh— 1083,8 (1099,4)

S|
! / : i
i 5 i
o F !
20 g ! | E
i | /) -
40 Ho80 083,611 i %
!
]
6.0 :
{1092,49m) ]
80 ; i : i
07841090, 64—~ ! ‘ ! :
Rk [ : :
| i :
12.04 ‘ ; ! i
1 : i i
. : .
140 ¢ I ¥ :
I
BO i
. : !
I. L
80 1 ' ';
- 0,641 :
20,04 .
© loelz, :
220+ 2
240 }1060(095,61). !
)
o ! 2 3 4 5
X10%m3

Fig. - 4.3 Water Level - Water Volume Curve of Crater Lake

- 04 -



Table ~ 4.3 Storage Curve (H - V Curve) of Crater Lake
Elevation Dept Area Volume Sum of Vol
m m me m3 m3

1,076,01 0.0 0

1,076.41 0.4 39,970 7,994 7,994
1,077.41 1.4 83,030 61,500 69,494
1,079.41 3.4 126; 280 209,310 278,804
1,081,41 5.4 154,570 280, 850 559, 654
1,083,41 7.4 182,810 337,380 897,034
1,085.41 9.4 197,150 379,960 11,276,994
1,087.41 11.4 209,610 406,760 1,683,754
1,089.41 13.4 223,190 432,800 2,116,554
1,091.41 15.4 244,430 467,620 2,504,174
1,0901.41 15.4 244,430 467,620 - 2,504,174
1,093,41 17.4 264,980 509,410 '3,093,584
1,095,41 19.4 280,090 548,070 3,641,654
1,097.41 21.4 303,270 586,810 4,228,464
1,099,41 23.4 336,100 639,820 '4,868,284
1,105.61 29,6 388,500 2,246,263 7,114,544
1,107.0 30.9 401,000 552, 7,667,194
1,115.61 39.6 417,780 4,331,400 11,445,944
1,125.61 49.6 571,500 5,246,400 16,692,344
1,135.61 59.6 650,500 6,1110,000 12,802,344
1,145.61 69.6 716, 000 6,832,000 - - 29,634,844
1,155.61 79.6 766,000 7,410,000 37,044,844
1,165.61 89.6 7,940,000 44,984,844

822,000
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4,3.2 Simnlation for Water Level Fluctuation
(1} Simulation Model

On the ‘assumption that CRATER LAKE can be simplified as the figured

tank, the water balance is caleulated by the following equation,

oo
!

R(Y48) ¢< R = r.f.A/a R
Y = c(n-2) ](
8 = Ke
: 37
where; | H ¢ Storage depthr N .
. R - Inflow depth (R=r.f.A/a) y ‘"ﬁ__
-Y,S:-?Infiltratiog depth [¥=C{H-Z}m S=KH]
r: Rainfall of CRATER LAKE z
- £: Coefficient of diSéhafge i
‘At Catchment area (A=3.59 sz) ‘&‘
'“a:.~mean=éurfaée-area of CRATER LAKE S

'(a 0. 34 Km )

'The coefficient. of "C" and "K" was “K" identified by verification
batween'obsé;ved water level and calculated water level.
{2) Conditions fbr_Simulationw
;fﬁhder.ﬁhe'following conditions, the water level simulation of the

¢rater lake was carried out.

"1)J”Iﬁfldw diSCharge”no'inflow sediment to the crater lake
'-32) Outflow combxned evaporatxon
3) _Water 1eve1 data used~z
o  June, 1086 - December, 1987

(3} Rainfall
'_wang to the rainfall data of the crater lake station was not emnough,

the ra;nfall was estimateﬁ from the TASIKHALAYA station data.
(See Table bl _4041)0

Y .



Table - 4.4 Available Rainfall Data

Year St. 1978 1979 1980 1981 1982 1983 10384 1985 1986 1987 s Remarks

Gisayong A o o

Tejakelapa . o 0

Gigaleuh o o

Angkrek 0 o

Gigadog o

Gibasuki 0 o o o o o o o o 0

Gisolak o o o o o

Gikasasah ‘ c o o] o o o

Gigangsa ‘ o ] ]

Tanjungsari o o o o o o o o o o

Indihiang o o 0 o o o o o 6 o

Pangkalan o o o o

Pasir Malang o o o o A

Sinagar o o o o

Giakar o o A

Gintawana o ] Q o o o

Grater Lake ‘ _ o A From Sep. 187
. Tasikmalaya o o o o] o © o G o o - From 1942
Singaparna o [} o) 0 o o) [} o From 1942

To grasp the relationship of rainfall between Crater Lake and

Tasikmalaya, the correlation analysis was carried out by following two steps.
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1)

2}

Crater Lake and Pangkalan

The relation between the monthly rainfall of CRATER LAKE station
and that of PANGKALAN station is as follows: (see Fig. - 4.4.)

RL = 1.7PR

where; RL: The monthly rainfall of CRATER LAKE station
RP: The monthly rainfall of PANGKALAN station

Pangkalan and Tasikmalaya

The relation between the rainfall of PANGKALAN station and that of
TASIKMALAYA station is as follows: (see Fig, - 4.5).

RP = 1.3RT

ﬁhere: RP: The annual rainfall of PANGKALAN station
RT: The annual rainfall of TASIKMALAYA station
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3} Crater Lake and Tasikmalaya

The relationship of both stations, CRATER LAKE and TASIKMALAYA, can
be estimated as follows;

RL = 2.2RT

where; RL: The rainfall of CRATER LAKE station
RT: The rainfall of TASIKMALAYA station

Jdentification of Coefficient "C" and "“K"

As a result of verification, the coefficient "C:" and "K" was

identified as C= 2.4 and K=0.06. (refer to Fig. - 4.6)

Initial parameters are shown in Table - 4,5,

Table - 4.5 Initial Parameters

Parameter Remarks
H1 = 1,099.7 m - 1,076.0 m Initial Storage Depth
o= 33,?00 mm
Z =1,100.0m - 1,076.0 m Infiltration Depth
= 24,000 mm
£ = 0.5 Coefficient of Discharge
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4.3.3 - Estimation of Water Level Fluctuation

According to the simulation results, the estimation of water level
fluctuation for CRATER LAKE was carried out by using monthly rainfall of
Tasikmalaya from 1963 to 1987. The results are shown in the following figures

and tables respectively. The water level fluctuations between EL. 1,098 m and
EL. 1,105 m. (refer to Fig. - 4.7)

According to Fig. - 4.7, the highest water level in the crater lake was
1,105 m (total storage capacity 7,100 103 m3).

4.3,4 Design Water Level for the Disaster Prevention Plan

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

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

The water level (hereafter 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 in

50 years.
As was done for the crater lake at Mt. Kerut in the province of East
Jave, a combination of inlet siphon tunnels (constructed in three different

stages according to altitude) and a drainage tunnel shall be used.

These drainage facilities were planned for §., Cibanjaran side because

of the thickness of the crater wall.
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4.4 Preliminary Design for Drainage Facilities

4.4.1 Design Criteria

The preliminary design criteria for Arainage facilities on the crater

lake are as follows:

1) The storage capacity of the lake shall be obtained from existing

drawings, and its H - V curve shall be as showa in Fig. - 4.3.

2) The A line of the boring implementation lines shall be the center
line of the countermeasure facilities. Crater lake water will be

drained into &, Cibanjaran side.

3). All of tie water stored in the crater lake will be drained, or the
amount stored will he decreased so that there will be no damage
should the Mt. Galunggung volcano eruption.

4) The design water level for the drainage of water shall be 1,082.5 mw,

Design runoff sediment volume is 750,000 m3/50 years. If

sédimentation is considered to occur from the bottom of the lake, this
elevation corresponds to EL 1,082.% m on the H - V curve.
4.4,.2 Alternative Plan

It is necessary that the water level of the crater lake be lowered at

all times. if the destruction of its walls and direct damage from wvolecanic

eruptions are to be reduced.

The following points should be considered when planning facilities to

drain water from the crater lake.
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(i) fThere is a high temperature zone (Approx. 150 m sector).
(ii) The outer wall of the crater lake is loose.
(iii) There are cracks and traces of damage in the lock of the inner
wall of the crater lake,
{iv) A generation of poisonous gas is expected.

{(v) Transportation of Comstruction Materials

The conditions described above were taken into account and an

alternative for the facilities to drain the crater lake was selected.

(1) Alternative I - A

By constructing a tunnel in the wall of the crater, the water in the
crater lake can be drained. This method has been used before at Kelud

volcano. The execution procedures for the drainage tunnel are as follows:

(i) A wvertical shaft of 4,00 m is constructed in the inner wall of
the crater lake. Several horizontal tunnels will be necessary
to drain the lake water with syphons, and the vertical tunnel is

to facilitate this work.

{(ii) The main tunnel is constructed from the ocuter wall of the crater
lake. The extension of this tunnel is approximately 30C m. The
high temperature zone is distributed from the center to the

crater lake side.

{iii) It is thought that it will be possible for the normal
temperature zone to ke executed using conventional methods. The
execution in the high temperature zone will be performed using’
both the freezing method and the fan methed (in which cold air
is sent in).

(iv} When the execution of the tunnel is completed the water level of
the crater lake will be lowered using syphons. The drain

capabilities of various bores of syphon are shown in Table - 4.6,
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(v) Because the drain capability of the syphon is the 8 m of the
water pillar, several horizontal tunnels will be constructed and

‘the water drained*to the7design level.

The typiéal séction'of drainage tunnel are. as shown in Fig. - 4.4,

Brief descriptions for Alternative IT - 2 area as follows:

Tables - 4.6° Outline of -Crater Lake Drainage Tunnel Work
{Alternative IT - A)

FééiiitjeS"“  Specification
Horizontal tunnéls No. 1 = 2,000 Corrugate pipe - 25.0 m
ERNUEE No. 2 Corrugate pipe - 35.0 m
No. '3 : Corrugate pipe - 45.0 m
No. 4. Corrugate pipe - '378.0 m
_Vefﬁicai'shafp ' 4,000 :”Cdrrugate pipe - 43.0m
- Boring operator 100 m 4.70 m : Corrugate pipe - 5 m

Cooling ‘plant #1) _ o 1 unit

' Roté *) Caﬁacity of refrigerating plant is 192,000 kcal/unit.,

SECTION A-A 15caLe te10mp

™

. YERTICAL
120 o SHarT |

CLATER Larg |

- i T S
; ; ;;; beives SN ARAN
. ¥ MAN CANHAGE TUNNEL 2000 Ls 210000 N ‘\\\//"

(8,0 ]

Fig}'— 4.8 Drainage Tunnel (Alternative II-A)
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{2} Alternative II -~ B

Excavating is performed to the elevation of the drain chaunal.
Execution will be performed by machines or using cooling. Thus excavation may

be easily executed in the high temperature zone,

The typical section of open cut is as shown in Fig. - 4.9. Brief

description for Altermative II - B is shown in Table ~ 4.7,

Table - 4.7 Outline of Open Channel Work
{Alternative II - B)

Item | Quantity (ms)
Excavation of sand and gravel by manpower 336;800
Excavation of sand and gravel by machine 505,000
Excavation of rock by machine 144,300
Excavation of rock by machine o 216,400
Total ' 1,202,400
Transportation ' 1,442,900
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Fig. - 4.9 Alternative II - B (Open Cut)
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(3) ._Alternéti#e II - ¢

'Drainagé is performed using a pump, necessitating no excavation of the
high temperature zone crater lake wall. If the discharge is to be the same as
in syphoning, 6 pumps will be nseded. Adding 3 reserves, this makes a total

of 9 pumps. In_this”alternative it will be possible to drain 0.23 mals.

The typical section of pump up is as shown in Fig., -~ 4,10, Brief

description for Alternative II - C is shown in Table - 4.8..

Table - 4.8 Outline of Pumping Works
(Alternative II - C)

Item Specification Quantity
Pump N | Head 100 m  Capacity 132 kw 9 units
- Diagram 20 mm
'Confrél board 3.6 V. 132 kw 9 units
Uncominq panel 7.2 kv 1 unit
 T:ansp6§er bhoard 1,000 kvA 1 unit
Piping material 600 mm 1 unit

‘Distributing material
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Fig. - 4,10 Drainage Pump (Alternative II - C)
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4.4.3 Preliminary Cost Estimate .

The préIiﬁinary cost estimate were made for major works such as
excavation of tunnel, tunnel maberzals, open cut, transportation of material.
The estimate costs lncluded costs for construction work and procurement of
-materlals and. equ;pment, ‘For the sake of comparative study of alternatives,
the expensas needed for preconstructlon work. are to be’ included in the cost

est;mate' they are costs for 1and_acqu131t10n, government administration,

engineering service, physical contingency, rice escalation and so on.

Cost summary of alternative are shown in Table - 4.9,

Breakdown cost of construction are indicated in Annex.

Table - 4.9 COmpariSQn with Construction Cost for Alternatives

{Rp x 106)

'Alte:native II - A Alternative IT - B Aiternative II - C

Construction

10, - 7,370. 4,630.5
Cost | 2,640.6 ,370 6. _
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4.5 Selection of Alternatives

The selection comparison of three alternatives are shown in Table -

4.10,
Tha countermeasure for crater lake is alternative II - A, to bs adopted

for drainage of crater lake by taking account the construction cost and

maintenance.
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5. Disaster Prevention Project

The sediment control plans for the south-eastern slope basin of
Mt. Galunggung were described in Chapter 3, drainage pians for the water
stored in the crater lake were described in Chapter 4. Disaster prevention
plans consist of these "hardware" plans, and also of “software” plans like the

evacuation warning system,

Facility plahs were investigated for each different basin and area to
be conserved in the sediment control plans described in Chapter 3. though the
details 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 locations.

The measures called for in the disaster prevention project and the

project units were as shown in Fig. - 5.1.

Project units were divided into sub units according to work schedules,

areas, river basins ete.

Unit-1
Hard Scoutheastern Maintenance
] Measures - Basin of Sand Pocket
Unit-2
| Stabilization

of River Course

glsast:f ﬁnit%S T
PreYent1on L Construction
rojec , of Check Dam
_ Unit-4
|Crater Lake | Drainage Works
Unit-5
l.{ Soft ~ Warning and
Measures Evacuation System

Fig, - 5.1 Classification of the Disaster Prevention Project into
Project Units
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0f the measurss shown above, Unit 5 has already been introduced and is
functioning in certain areas, However, dats storage is not sufficient and the
system is not yet up to its ultimate purposes: the issuwance of alarms and
warnings to evacuate, It was decided in the study to consider the system as
being in the data acoumulation stages, and we offer the following suggestions

concerning its operation in the future.

The sub-units making up the project units have been compiled in

Fig. -~ 5,2 by area and facilities involved.

There are two alternatives for project sub-unit 1-2. These
alternatives was decided through the economic evaluation described in

Supporting Report V.

The preliminary evaluation results for the disaster prevention project
as of the meeting concerning the submission of the interim report is shown in

Annex - 2.

The construction of check dam of 8., Ciloseh (project sub-unit 1-3) in
the S. Cliloseh basin area was excluded from the project unit because of no
emergency by comparison of the sediment runoff characteristics in 8. Ciloseh

with its in S. Cimampang.
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- ANNEX - 1
CALCULATION RESULTS OF WATER LEVEL FLUCTUATION

IN CRATER LAKE OF MT. GALUNGGUNG
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